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Abstract

Introduction

This thesis evaluates the waste management syastéme iprovince of Manitoba,
Canada and other jurisdictions to identify bestcpcas for, and barriers and
opportunities to improving its impact on the enuimeent. Multiple methods were used.
First, a survey of expert stakeholders in the wasd®@agement sector in Manitoba was
conducted, which was followed by an expert stak#droimeeting that further refined the
results of the survey. All 102 communities in Mabia with a population of at least 1,000
people were surveyed, achieving a census of dateecoing residential tipping fees and
organic waste management options for this populatieecond, waste management
systems of Manitoba, Canada, Nova Scotia, Canade, Sbuth Wales, Australia, and
Denmark were compared to determine which of theonptalready in use by other
jurisdictions might be useful in Manitoba. Finalgn estimation of the amount of organic
waste entering landfills in Manitoba was conductalbng with an estimation of the

resulting methane emissions from landfills to daiee their greenhouse gas emissions.

Census of communities and survey of expert stakiehs|

The census of the communities with over 1000 petplad that their weighted
average tipping fee is approximately $38 per tormut 83% of the total population of
the surveyed communities has access to some orgaste management options in
2010, but only the City of Winkler offered its rdsnts the curb-side pickup of food

waste, with Brandon implementing a pilot-projeat flee curb-side pickup of food waste



for 500 residents in July 2010. This means that tean one percent of the population in
the surveyed communities had access to the cuebpsatkup of food waste in 2010. This
low rate of one percent is of concern since cude-gickup is well documented to be far
more effective at achieving waste diversion thaty ather voluntary option. An
important finding from the analysis of tipping feessthat the majority of the waste
generated in Manitoba is generated in the City efifipeg and the surrounding area;
therefore, this area should, in the short term,thee focus for implementing waste
diversion options.

The results of the survey and meeting of expelkestalders indicated that the
desire and knowledge among stakeholders existsManitoba to pursue a more
sustainable waste management system. Indeed, thertestakeholders were acutely
aware of waste management options implemented st qairisdictions and were eager
to see many of those options implemented in Maaitdhe recommendations from the
expert stakeholders included increased provinciaveghment leadership in waste
management, enhanced expert stakeholder involvemeatdcision-making, particularly
regarding implementing programs in different regioof the province, developing
regional cooperation to attain economies of scaleveloping a provincial waste
management strategy, implementing a landfill barg.(efor organic waste), and
increasing landfill tipping fees. Interestingly,ettexpert stakeholders recommended

options similar to those implemented by the Govemnhof Nova Scotia.



Study of best-practices

An analysis was conducted of the effectivenesti®itaste management systems
in four jurisdictions: Manitoba, Canada; Nova SaptCanada; New South Wales,
Australia; and Denmark. This comparison showed khaitoba lags behind in terms of
the sophistication of its waste management sysfamording to the waste management
hierarchy, Manitoba is managing the vast majorityt® waste in the least sustainable
manner: that is, by landfilling it. The Governmeoit Manitoba developed a waste
management strategy in the early 1990s and segattaf 50% reduction in per capita
waste disposal by the year 2000, but did not meegoal, By 2006 Manitoba had
reduced its per capita waste disposal by only ald@% and lagged behind most
Canadian provinces in terms of its diversion oft@as

Some best practices in other jurisdictions thanittda can benefit from were
identified. Nova Scotia split the province into emd waste management regions, to
achieve economies of scale in implementing wasteag@ment options, which would be
beneficial in Manitoba with its low population dégs For example, about 61% of the
population of Manitoba lives in the Winnipeg Censdestropolitan Area, which could be
a cost-effective waste management area. Seconfjriaflictions but Manitoba had an
integrated waste management strategy and relevastewdiversion targets. Third, all the
jurisdictions besides Manitoba maintained a codperapproach to waste management
among all levels of government, industry, and otlséskeholders. Finally, other
governments were able to raise the funds necesgarymplement organic waste
management options. Manitoba could do the samemposing a new levy, like the

beverage container levy that already exists, ardtlus funds generated by that levy to



pay for new waste management options, like largdesccentralized composting

facilities. In addition, the landfill levy could becreased over time to both encourage

waste diversion and provide extra funds for divarsactivities.

Organic waste and greenhouse gas emissions

The estimates of the amount of organic waste ergdandfills and the methane

emissions being emitted from landfills in Manitoblaow that about two-thirds of the

waste that is disposed of at landfills in Manitabarganic waste and that Manitobans are

contributing more per capita toward the generatbrgreenhouse gas emissions from

waste management on land than the average Candsilace the decomposition of

organic waste leads to the release of greenhouses deom landfills, targeting organic

waste for diversion would lead to a greater ovevediste diversion rate and lower

greenhouse gas emissions. Therefore, organic waateagement options should be

improved throughout Manitoba.

Opportunities and barriers

The following barriers and opportunities have bakmtified from the results of

this study.

Issue
No.

Barrier

Opportunity

Government of Canada lacks &
integrated waste management

rNova Scotia has demonstrated that implementing a succes

sful

integrated waste management strategy in Canada is possible.

1 strategy, which is unlike The Canadian Council of Ministers of the Environment
Australia and Denmark. (CCME) also provides a forum for discussion among s
concerning how to implement an integrated strategy.
Government of Manitoba lacks| Support for the development of an integrated waste
an integrated solid waste management strategy exists, as demonstrated in Chapter 4.
2 management strategy, unlike | Nova Scotia presents an excellent example of how a strate

Nova Scotia, New South Wales

5,this sort should be implemented. An integrated strategialy

and Denmark.

necessary if Manitoba is to realize significant waste diversiq

gy of




Lack of political will to
implement an integrated waste

The Government of Manitoba has legislated the target of
meeting the Kyoto goal of 6% below 1990 levels by 2012. T

en

3 management strategy or a moriepercent of the difference between 2008 emissions and the
sophisticated organic waste Kyoto goal could be reduced through composting foadd y
management system. and garden waste in Manitoba.

Manitoba lacks a formal system Many municipalities in Manitoba collaborate to the extent that
of regional cooperation. they share landfills. However, Chapter 2 identified waste
management collaboration as difficult in Manitoba. The

4 Government of Manitoba can build on regional cooperatjon |b

encouraging this cooperation and providing technical assistance
to achieve greater economies of scale. The Government of
Manitoba could also commission studies to determine thé mos
cost-effective regional boundaries for cooperation.

Manitoba is a large province in| About 90% of Manitobans live within 200 km of the berd

terms of land area and has a IQwvhich is an area about 15% of the total land area in Maanito

population density. Also, about 60% of Manitobans live in Winnipeg's @ap

5 Region. An integrated strategy could begin by focusing on

waste management improvements in Winnipeg’'s Capital

Region, since options in this area would make the most

economic sense (due to the high population density).
Northern and remote By establishing waste regions, local characteristics come into
communities cannot support | play when determining how best to achieve waste diversion

6 programs that more densely | targets in those area. An integrated waste management strategy
populated communities can should allow northern and remote communities to implement
support. unigue waste management options, while having the technical

support of the Government of Manitoba.
The public perception that By connecting waste management with climate change, public
Manitoba is so large that wasteg perception of waste may change over time. Chapter 6
management options are demonstrated the extent to which waste management in

7 unnecessary; lack of public Manitoba affects Manitoba’s greenhouse gas emissions. In
support for waste management addition, Manitobans have been diverting recyclable waste fo
options. about 15 years, which suggests an acceptance of waste

diversion activities.
The methane being release fronThe Brandon landfill will soon be flaring methane emittedrfro
landfills is from the the landfill. This may prompt Winnipeg's Brady Roachiill
decomposition of historic waste;to flare its methane or, if feasible, collect the methaneto b

8 organic waste diversion options used to offset the use of natural gas. Brady Road Larléill

will not stop these emissions. | huge point source of greenhouse gas emissions in Manitobg:
this is motivation for the Government of Manitoba to
implement landfill gas capture.

The huge number of landfills in In reality, although more than 200 landfills are operatiomal

Manitoba is a problem for Manitoba, the vast majority of waste produced by Manitobahs

achieving economies of scale, | ends up in one of the province’s twelve Class 1 landgllg.,

9 encouraging waste diversion, | about 60% of Manitoba’s waste goes to Winnipeg’s Brady
and environmental monitoring.| Road Landfill). In addition, in 2007, the Manitoba Aladi

General provided recommendation on landfill permitting and
operations concerning how to ensure environmental protectio
Most Manitobans have not Chapter 4 demonstrated that organic waste management options
source separated food waste | exist throughout Manitoba. These options should be bypidh
before; voluntary drop-off to educate Manitobans concerning the significance of organic
10 | programs have not proven to bewaste. In addition, most Manitobans are already familiar with

successful.

the Blue Box system for recyclables; therefore, getting jpeof
to separate organic waste into a “Green Box” may not be o

difficult.

Dl
erly
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The cost of operating a
centralized composting facility
is high: $30-$77 per tonne. In

The levy system in Nova Scotia that funds waste managem
activities in the province is about 2.5 times greater than
Manitoba’s levy. Therefore, Manitoba would be justified

ent

11 | addition, the cost of picking up| creating additional levies that could finance organic waste
organic waste (three-steam management options. In addition, the WRARS landfill levy
system) was $6 more than a | could increase over time (currently at $10 per tonneayofor
two-stream system (in 2002). | organic waste management options.

The usefulness of compostis | The CCME has a guide for the production of compost tleat t

12 | not realized without standards | Government of Manitoba could use as a guideline for a
for its production. compost quality regulation.

Residential waste accounts for| Blue bin recycling for residents has existed for aboutekbs.
only about 40% of the total The success of this program suggests that the commercial,

13 | waste stream in Manitoba. industrial, and institutional and construction and détoal

sectors may be amenable to complying with waste diversio
initiatives.
The commercial, industrial, and The implementation of scheduled landfill bans (and fioes f
institutional and construction | non-compliance) after a certain amount of time has passed

14 | and demolition sectors may since the program was implemented, would give this sector|
provide resistance to source | time to adapt.
separating its waste.

The City of Winnipeg recently | This is a step in the right direction. Extra fundifrgth
decided that its organic waste | increasing the levy on beverage containers or the landfill le
management strategy will be tg from the Government of Manitoba or regulations, including

15 | usean automated cart collectiodandfill ban on organics, might convince Winnipeg's City

system to collect bagged yard
waste in the North-West part o
the city during the peak spring

Council to implement a more sophisticated strategy, which
could include the curb-side pickup of food waste for theent
city.

and fall period.

y)

Recommendations

The following recommendations for Manitoba’s wastanagement sector have

been produced:

No. Recommendation Justification

Implement landfill gas capture at In 2008, the Brady Road Landfill was the third largesnt

1 the Brady Road Landfill and source of GHG emissions in the province of Manitoba. Liindf
other large landfills. gas, which is about 50% methane, can be captured and sold to

displace the use of natural gas.

Develop waste management In 2009, nearly 61% of Manitoba’s population residecn t
options in Winnipeg’s Census | CMA, which is the most densely populated area of the
Metropolitan Area (CMA), province. Implementing new waste management options in|the
Brandon, and other large urban| CMA “picks the low-hanging fruit”: new options would be

2 | centres. most cost-effective in this area, but also reach a significant

portion of Manitoba’s population and act as a first step
implementing options in other areas of the provinceeOth
large urban centres, like Brandon, would also benefit fram
development of waste management options.

Vi



Create a publicly accessible The general public and businesses need to be aware of the
waste management strategy. implementation of new waste management options that will
3 require them to change their behaviour. A publicly accessibje
strategy will indicate the schedule for the implementation of
such options and offer advice to the public and buséses
concerning how to adapt to these changes.
Public education, On-going public education, communication, and consultations
communication, and are required to keep the public informed concerning changes t
4 | consultations are required. the waste management system. The public should be made
aware of a timeline for the implementation of new waste
management options and strategies.
A portion of the WRARS landfill| Manitoba’s low landfill tipping fees can act as a barrier to
levy should be used to pay for | implementing new waste management options, especially fpr
new waste management options.large-scale, centralized composting, which can have tipping
In addition, scheduled increases fees nearly twice as high as the tipping fee at the Brady Road
5 | to the levy should occur over Landfill and higher than many other landfills in Maniéob
time to encourage waste Implementing scheduled increases in the landfill levy @oul
diversion and pay for new wastg allow residents and businesses to adapt to these nearnfees
management options. provide the funds necessary to implement more expensive
organic waste management options.
Create regulation for compost | The product produced by composting organic waste is called
quality control. “compost”. Compost can be sold as a soil conditioner and, to
6 some extent, replace the use of synthetic fertilizers and
pesticides. To increase consumer confidence in the quality jof
this product, a regulation concerning the production process
and final product should be implemented.
Construct large-scale, centralizgdEasily compostable organic waste (food, yard, and garden
composting facilities. waste) constitutes about 35% of the total waste stream in
7 Manitoba. To increase Manitoba’s waste diversion rate, organic
waste should be targeted for diversion. A large-scale
composting facility would be necessary to manage organic
waste from the CMA and other large urban centres.
Implement the curb-side pickup| The residential sector in the CMA and Brandon have been
of food, yard, and garden waste| source-separating their waste for about 15 years (Blue Box
8 | from the residential sector in the program); therefore, the residential sector would be the most
CMA, Brandon, and other large | amenable to the source-separation of organic waste.
urban centres.
Implement the curb-side pickup| The commercial sector will not be as familiar with source-
of food, yard, and garden waste| separation as the residential sector; therefore, more tiongdsh
9 | from the commercial sector in thebe given to this sector to adapt to this change.
CMA, Brandon, and other large
urban centres.
Implement landfill ban on To achieve high levels of organic waste diversion, a ban on
10 organic waste in the CMA and | organic waste from landfills is likely required. This ban
other urban centres, with fees fgrhowever, should be implemented in a manner that allows
non-compliance. residents and businesses time to adapt to this change.
Conclusion

This study has attempted to demonstrate the bsr@@d opportunities to

improving Manitoba’'s waste management system. Aigfio much change has been

viii



identified as needed, Manitoba is in an excell@sitpn to amend its waste management
sector in a cost-effective manner and to increaseoverall diversion rate, while

decreasing its greenhouse gas emissions from wastagement.
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CHAPTER 1: INTRODUCTION

1.0 Background

Sustainability is a development path that merdes meeds of the social,
economic, and environmental spheres in order tamiag human well-being within and
between generations (Sathaye et al. 2007; Folkal.e2002; Anand and Sen 2000;
Division for Sustainable Development n.d.). Thecfical application of this process has
changed over the years to incorporate new insighdsts meaning (Sathaye et al. 2007),
including the additions of intergenerational equitiye precautionary principle, and a
more just distribution of wealth (Barrieu and SaiciDesgagné 2006; Gollier, Jullien,
and Treich 2000; Anand and Sen 2000; Bishop 199@3$tainability is an over-arching
policy-making framework that can not only lead huitya away from the current
environmental crisis, but, importantly, can do shilev resolving social and economic
injustice. Therefore, while the environmental &ig without a doubt critical, we must
remember to temper our mitigation policies with siderations of social and economic
concerns.

For some time now, environmental issues have béedheaforefront of much
debate among policy-makers and much conversatitmniihe Canadian media and by
the general population. With the Kyoto Protocolgkly failing to have much, if any,
affect on Canadian policies, post-Kyoto strategiesemerging that will hopefully bring
about more sustainable practices; however, it shbal mentioned that Manitoba is the
first jurisdiction in North America to legislategaeenhouse gas emissions target of 6%
below 1990 by 2012, which is the Kyoto Protocolarget (Manitoba Science,

Technology, Energy and Mines 2008). While the cosaton concerning the current



environmental crisis is largely centered on greeskogas emissions resulting from the
combustion of fossil fuels and their influence olimate change, there are other
important environmental problems facing Canadiadsy.

Waste management, for instance, not only produbesta83% of Canada’s total
greenhouse gas emissions, it also faces severtéres, including declining landfill
space, rising waste disposal fees, leachate egtground and surface water, and health
issues caused by the release of landfill gasestt@ontamination of drinking water.
Although the waste management sector accounts $aradl proportion of Canada’s total
greenhouse gas emissions, this should not be arré¢asgnore the issues related to the
disposal of waste. It is widely accepted that mpidtistrategies, and not a single, focused
strategy, will bring about real decreases in greesh gas emissions and sustainable
practices that will be good for the environment &odhan health, in general (Ackerman
2000).

Much can be done to improve the ways that wastdisgosed of in Canada.
Although many districts have adopted recyclingtetyees, there are only a few places in
Canada that encourage and support the diversiorgdnic waste from landfills
(Thompson et al. 2006). Prince Edward Island andaN®&cotia are the only provinces in
Canada in which a province-wide ban on organicerarg landfills exists (Friesen 2000;
Thompson et al. 2006). Since the decompositionrgamic matter in landfills typically
occurs under anaerobic conditions, landfill gasiststing mainly of methane, is released
into the atmosphere (Ackerman 2000). On the otladhwhen organic materials are
composted and allowed to decompose under aerobiditmns or when landfill gas is

captured for energy or burned off, carbon dioxidethe main byproduct (Mohareb,



Warith, and Narbaitz 2004). The production of carloboxide is much preferred to the
production of methane because methane has a gi@baling potential of about 25 times
that of carbon dioxide over a 100-year time horigbarster et al 2007). With organic
waste being a prominent component of municipadsetste, with food/kitchen and yard
waste accounting for about 40% of the residentadtey stream alone (Statistics Canada
2005a), it is clear that much can be done to deerdhe greenhouse gas emissions
resulting from the waste management sector by imefging or improving diversion
techniques.

Diverting organic waste from landfills also hashet positive side-effects.
Decreasing the amount of waste going to landfillswes landfills to operate for longer
periods of time, which decreases the cost to spaetonstructing new landfills (Otten
2001). Leachate is also less of an issue when mrgeaste is diverted from landfills,
decreasing the chances of human illness from thewuption of contaminated ground or
surface water (Otten 2001). Diverting organic wafsten landfills may also decrease
landfill operation costs, since removing organicstgafrom the waste stream results in a
relatively inert waste stream entering landfillsatthrequires less daily cover, less
equipment and labour during operations, and lessitoring after landfill closure (Otten
2001). Composting organic waste also constitutdsfatoward sustainable development,
since compost, the product of composting, can le&l @s an organic fertilizer or soil
conditioner that adds nutrients to soil and inoesasoil’'s organic matter (carbon) content
and its water holding capacity (Bogner et al. 200Finally, since organic waste
represents such a large portion of the waste sttbatmends up in landfill, composting

organic waste is an effective way by which to edttandfill life and prolong the need to



site a new landfill. Therefore, diverting organiaste from landfills not only benefits the
environment in terms of climate change, but alseedlly benefits humans through

savings in disposal fees and a decrease in illsekseto leachate.

1.2 Problem statement

The purpose of this thesis is three-fold: firsistthesis will determine expert
stakeholder opinions of the waste management sattbtanitoba; second, this thesis
will present data on the waste management polafiddanitoba, Canada and compare it
with the those of Nova Scotia, Canada, New SoutHeByaAustralia, and Denmark;
finally, this thesis will estimate the amount ofjanic waste entering, and the amount of

methane emissions released from, landfills in Mdrat

1.3 Objectives
The objectives of this thesis were as follows:
1) Ascertain expert stakeholder opinions of the wastanagement sector in
Manitoba, specifically concerning organic waste agament;
2) Examine best practices for the management of ast#her jurisdictions; and
3) Determine the amount of organic waste entering, #ved greenhouse gases

(methane) that are released from, landfills in Ntza.

1.4 Significance
This thesis presents the opinions of expert stlkeins concerning Manitoba’s

waste management system. However, the opiniongigathn this study represent those



of waste management experts; therefore, the pdargpegathered in this study may not
be representative of the Manitoban public, in gehdrhis thesis provides a description
of the waste management systems in other jurististand compares these systems with
the system that exists in Manitoba. In additions ttihesis estimates the quantity of
organic waste entering, and the amount of methaleased from, landfills in Manitoba.
The opinions of expert stakeholders, coupled wathresearch of other jurisdictions and
the estimates of the amount of organic waste ewelandfills and the amount of
methane released from landfills in Manitoba, altbge provide an excellent justification
for policy-makers to improve Manitoba’'s waste maragnt system: specifically, by
employing organic waste management options. Fin#lig thesis provides barriers and
opportunities to change in the waste managemetrsacd recommendations to policy-

makers with respect to how the waste managemetadrsadVanitoba should evolve.

1.5 Thesis layout

This thesis consists of seven chapters, plus apesn Chapter 1 is an
introduction to waste management and this thesgegqr; including its problem
statement, objectives, and methods. Chapter 2 stsri a literature review and stands as
a justification for action within the waste managemsector to implement best-options.
The third chapter explains the objectives, methaagd data collection and analysis
techniques of this thesis proposal in greater dethiapter 4 presents the findings of the
survey and meeting of expert stakeholders. Chdpiustrates the waste management
systems in Manitoba, Canada, Nova Scotia, Canade, 8buth Wales, Australia, and

Denmark. Chapter 6 provides an estimation of trentjty of organic waste entering, and



the amount of methane released from, landfills imnkbba. Finally, Chapter 7

documents the conclusion of the thesis and isvi@tbby the Appendices.



CHAPTER 2: ORGANIC W ASTE MANAGEMENT IN A GLOBAL CONTEXT

2.0 Sustainable development

Sustainable development is widely regarded as ititegration of social,
environmental, and economic consideration in tleaton of policy and programs at all
levels of government (Sathaye et al. 2007; Folkale2002; Division for Sustainable
Development n.d.) to achieve “development that séet needs of the present without
compromising the ability of future generations teentheir own needs” (WCED 1987).
However, allowing future generations to meet tlweun needs does not imply that the
needs of the less privileged today are neglectedaifd and Sen 2000). Therefore,
sustainable development can be seen as a sohicélainiversalism, as both endeavor to
bring impartiality within and between generatiofisiomanity (Anand and Sen 2000).

In practice, this comprehensive approach to devedop has only recently been
used to take into consideration social, politiahd cultural aspects of development
(Sathaye et al. 2007). Indeed, since its First #msent Report, the Intergovernmental
Panel on Climate Change (IPCC) has dramaticallyngbd its view of “sustainable
development”: this concept has evolved from a famusimply the technology and cost-
effectiveness of climate change mitigation actatio analyses of efficiency and cost-
effectiveness on global and regional scales, egaitg societal learning (Sathaye et al.
2007).

At its core, sustainable development recognizasttie human and environmental
spheres are intrinsically and intricately linkedolfée et al. 2002): the prosperity of

humanity hinges on the prosperity of the environthevhile the environment, in its



current state, is desperately dependent on humawityac The natural environment
provides humans with essential ecosystems servite as clean air and water, food
production, etc., and humanity can transform thienaaenvironment into conditions that
are better or worse providers of these servicetk¢Fet al. 2002). The Natural Step, a
non-profit organization founded on the ideals dftainable development, acknowledges
that sustainability is development that is advaetag to humans and ecosystems, alike.
According to The Natural Step (TNS), there arer fptinciples of sustainable

development to which our society must hold to beemustainable. First, our society
must “eliminate [its] contribution to the progressibuildup of substances extracted from
the Earth’s crust (for example, heavy metals arssifduels)” (TNS n.d.). Second, our
society must “eliminate [its] contribution to theogressive buildup of chemicals and
compounds produced by society (for example, digxiSBs, and DDT)” (TNS n.d.).
Next, our society must “eliminate [its] contributioto the progressive physical
degradation and destruction of nature and natucalgsses (for example, over harvesting
forests and paving over critical wildlife habitaf)TNS n.d.). Finally, our society must
“eliminate [its] contribution to conditions that dermine people’s capacity to meet their
basic human needs (for example, unsafe workingittond and not enough to pay to live
on)” (TNS n.d.). These principles are not meantrtply that a sustainable society cannot
extract materials from the earth, produce mategabds, or modify the natural
environment; rather, the application of these ppies is meant to prevent a continual
buildup of substances that will permanently aneiviersibly damage natural processes on
which humanity depends for its survival (TNS n.dr).addition, TNS recognizes that

human needs are more than merely materials neadsdion the fundamental human



needs established by Chilean economist Manfred Nieef, these needs are subsistence,
protection, affection, understanding, participatilemsure, creation, identity, and freedom
(TNS n.d.).

Like in any sector, the practices in the waste agament sector can be said to be
either sustainable or not. For instance, in priegcithe disposal of waste in landfills is an
unsustainable practice: since there is only a éicheemount of space to landfill waste on
earth, at some point in the future landfill spadk eéminish to a point such that people
will not be able to meet their waste disposal ne&tiss is saying nothing of the serious
landfill gas and leachate issues that would likalise in the meantime if not properly
dealt with. In terms of organic waste managemedd, IPCC suggest that composting
organic waste is a sustainable option (Bogner.€2@07). Thus, like every other sector,
the waste management sector is amenable to sustaoevelopment.

‘Sustainable development’ need not refer to anomhothing approach to
governance: that is, it need not demand the imnedmaplementation of practices that
can be sustained indefinitely. Rather, ‘sustainaaeelopment’ can refer to the gradual
movement or shift in practices toward sustainabheso(Sathaye et al. 2007). For
instance, from a human health, environmental, anelzonomic perspective, landfilling
waste is better than leaving it on the street tphaving a leachate collection system at a
landfill is better than not having one, compostiorganic waste at the household level is
better than landfilling it, and capturing landfilis is sometimes better than allowing it to
seep into the atmosphere. However, the waste mamagepractices that are ultimately
chosen in a particular locality will likely depemah local conditions, such as available

capital. This does not mean that there is not at"tmption for every locality; this simply



means that options are often limited largely duesdoial circumstances (Sathaye et al.
2007). The following sections will further outlinehe economic, social, and
environmental considerations of sustainable deveéop with a focus on the waste
management sector. First, however, it should bedttat these aspects of sustainable
development, namely, economic, social, and enviental concerns, are so inter-related

that overlap in these sections is impossible tacavo

2.1 The economics of sustainable development

Economic growth is typically associated with grogiigreenhouse gas emissions;
but, why economic growth causes this to happemni<iear (Sathaye et al. 2007). While
it is self-evident that a growing economy will damdamore energy and produce more
goods, it also seems obvious that an expanding oeepnwill cause technological
advances to occur that will improve efficiency aralise a shift in social conscience
toward environmental protection (Sathaye et al.7200hese seemingly contradictory
assumptions suggest that there are multiple patssidtainable development: some that
are more, and others that are less, environmerdaltyaging (Sathaye et al. 2007). But,
what is slowly becoming clear in the literaturetlimt economic growth, alone, will

probably not solve the environmental problems pleaisist today (Sathaye et al. 2007).

2.1.1 The cost of waste management
The cost of an action is necessarily taken intooant in the policy-making
process. What catheoreticallybe done is almost always different than wisatlone,

particularly in developing nations where thereititel available capital. However, capital
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costs are not the only costs that are at issue wlemes to waste management. Human
illness can result from a variety of waste dispagations and must be factored in as a
cost to society. As well, environmental and humastg arise from leachate runoff,
generated by the decomposition of organic wasterieg the ground or surface water.
Therefore, sustainable development demands betistewmanagement because it can
improve health, increase resource productivity, @ndduce better living conditions
(Sathaye et al. 2007). For instance, useful regsyna the form of compost or landfill
gas, can be derived from the decomposition of acganatter under the right conditions.
As well, direct economic benefits arise from impngvwaste management in the form of
increased property value due to better living cbods (Sathaye et al. 2007).

There are times, however, when social and enviesnah pressures nullify the
natural economic outlook. For example, the tipdewy at the largest landfill in Manitoba,
the Brady Road Landfill, is $43.50 per tonne of teaCity of Winnipeg 2009). The
tipping fee at the Vancouver Landfill and the Vameer South Transfer Station is $71
per tonne of garbage and $56 per tonne of yardntig (City of Vancouver 2009).
Since the tipping fee at the Vancouver Landfiliiach higher than the tipping fee at the
Brady Road Landfill, there is a greater economigeirtive to compost and recycle to
avoid paying the higher fees in the Vancouver afée. effect of this incentive is made
evident when the waste diversion rates of thesevipres are compared: in 2006,
Manitoba had a diversion rate of 13%, while BritSblumbia had a diversion rate of
31.9% (Statistics Canada 2008b). Without a doupjrig fees are not the only reason
why Manitoba has a lower waste diversion rate tBatish Columbia, but a case can be

made that it is certainly one of the reasons. ki, fthe importance of tipping fees in
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increasing waste diversion has been recognizethdysbvernment of Manitoba, since a
levy on waste recently came into effect in Manit¢@aeen Manitoba n.d.b). However,

often for governments to act in this way, thattesencourage the development of more
expensive means of waste disposal, social suppdrteavironmental pressures need to
exist. A lack of significant social or environmenfessure may act as a barrier to

implementing more sustainable practices.

2.1.2 The economic benefits and costs of compmst drganic waste

Without a doubt, solid waste is a resource wittale (Beede and Bloom 1995).
However, there is some doubt whether solid wastebeaeconomically transformed into
a valuable resource, like compost (Beede and Blb®85; Braber 1995). There are three
components to the management of municipal solidev@dSW), namely, 1) collection
and transport, 2) processing, and 3) disposal (Beadl Bloom 1995). The purpose of
collection and transport and disposal are selfanaiory; however, the purpose of
processing requires further clarification. The mag of processing MSW is to change
waste, through recycling, composting, burning, caating, etc, to reduce its threat to
human health and the environment, make it moreodedple, or capture some of its value
(Beede and Bloom 1995). Whether the value of weatebe captured in an economically
feasible manner will often depend on local circuanses, like the cost of labour,
equipment, energy, and land (Beede and Bloom 199&fprtunately, the true value of
waste is typically underestimated, since quantgtine value of improved human health

or environmental quality is difficult (Beede ancdbBim 1995).
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According to Braber (1995) it is probably impossibb draw general conclusions
regarding the economics of organic waste managepoidns, although many authors
have attempted to do so. Chynoweth et al. (1998)gse that, for the organic fraction of
MSW, anaerobic digestion is better than aerobicpmsting because aerobic composting
requires aeration or mixing and anaerobic digesporduces a valuable fuel gas, in
addition to compost. Braber (1995) found that theesobic digestion of the organic
fraction of MSW is slightly more expensive thana®c composting. In Indonesia, Aye
and Widjaya (2006) estimate that composting inrdraeéized facility (CPC) is more cost-
effective and environmentally friendly than compogtin small, labour intensive local
facilities (CPL), producing biogas and compost stemeously (BGP), engineering
landfills for landfill gas capture to produce eledty (LFE), and business as usual (open
dumping). Specifically, Aye and Widjaya (2006) fauthat the benefit-cost ratios for
CPC, CPL, BGP, and LFE were 2.2, 1.4, 1.3, and, ¥éspectively. Renkow and Rubin
(1998) found from a survey of MSW composting fdi@k that their operating costs are
generally around $50 per ton and that the majaitfacilities receive no revenue from
their compost. In general, Renkow and Rubin (1988)d that composting is not
economically justifiable in the United States, ewelnen prolonged landfill life due to
composting and compost sales are taken into acc@acbrding to Braber (1995),
however, producing compost from MSW is considerechmercially viable, in general.
Clearly, disagreement exists over the economicilitiabf composting organic waste.

There are benefits to composting, and using compostever, these are difficult
to quantify. Many farmers, in particular vegetaldi@sners, use compost to augment soil

fertility and quality in order to sustain produdtyw (Abbasi et al., 2002). Pinamonti
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(1998) found that the application of compost imgwvsoil permeability and water
storage, while reducing evaporation. Pinamonti 80%so found that the application of
compost reduced weed growth and thereby resultedeirdecreased use of herbicides.
Compost can improve the physical, chemical, antbbical qualities of soil (Pinamonti
1998; Abassi et al. 2002), while providing sometoarof diseases caused by soil-borne
plant pathogens (Abassi et al. 2002). Compost nisy be effective at reducing the
severity of foliar plant pathogens and improvingnil resistance to root and foliar
pathogens (Abassi et al. 2002). Compost has baerdfto improve water drainage and
retention in soils and release nutrients at rafgsagriate for effective plant uptake
(Abassi et al. 2002). Abassi et al. (2002) concltltle compost can reduce economic
losses to organic tomato farmers, since the useooipost can increase the health of
plants and result in greater productivity. Nevens &eheul (2003) found that using
vegetable, fruit, and garden waste compost, int@edito cattle slurry, significantly
reduced the amount of Nitrogen fertilizer that vme®ded in farm plots in Belgium. In
addition, after the four year study, Nevens and eéRel{2003) found that the plots
amended with compost had significantly higher cotregions of carbon and nitrogen
than the non-amended plots.

Westerman and Bicudo (2005) present many of thédectgees facing the use of
compost: namely, public acceptance in terms ofigitand odour from, these facilities,
acceptable integration into agriculture, qualitynitol of compost, logistics and
organization, satisfaction of environmental regals, economic viability, and
sustainability. Government subsidies are likelydeskto encourage a significant increase

in compost use, particularly among farmers (Wesaeramd Bicudo 2005).
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2.1.2.1 Cost of waste management in Canada

In Nova Scotia, according to Wagner and Arnold @0@omposting waste at a
centralized composting facility costs approximat$80 per tonne (including operating
and amortized capital costs). This cost, howeveesdot include revenue generated by
the sale of composted materials (Wagner and Ar@6@B). Interestingly, Wagner and
Arnold (2008) found that the cost of operating ee#stream (waste, recyclables, and
organics), household waste collection system w&g $ more per household per year
than operating a two-stream system (waste and leddgs). In Winnipeg, Manitoba, the
tipping fee at the local landfill is $43.50, whighcludes a newly imposed $10 levy
(Green Manitoba n.d.b). Therefore, if the cost pemting a centralized composting
facility in Manitoba is similar to the cost in No&otia, Winnipeg would need a method
of recouping the difference of about $40 per tofurehe management of organic waste,
in addition to the extra cost of adding anothezastn to the existing two-stream system to
pick up organic waste.

In Nova Scotia, there is a two-tiered, non-dairgtamer deposit-refund system: a
deposit of 10 cents is made on the purchase olebdttat are 500 ml or less and a 20
cent deposit is made on the purchase of bottldsatiealarger than 500 ml (Wagener and
Arnold 2008). Half of the deposit is returned tmsomers who return the bottle to any of
the province’s 83 ENVIRO-DEPOTS™ (Wagner and Arna@D8). Of the deposit that
remains, about 70% is paid to the depots and teegees to fund municipal MSW
programs, the four regional processing centresspartation of recyclable materials, and

administration (Wagner and Arnold 2008). In Man#pl 2 cent levy on ready to serve
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beverage containers exists to fund municipal MSVWdgmms (Manitoba Product
Stewardship Corporation [MPSC] 2009).

In terms of spending, Manitoba spent much less astevmanagement than Nova
Scotia in 2006, but Nova Scotia achieved a muchériger capita diversion rate (Figure
2.1). In fact, Nova Scotia spent about 40% more,cagita, on waste management than
the Canadian average (Statistics Canada 2008ahéwother hand, Manitoba spent about
64% of the Canadian per capita average on wasteageament activities in 2006
(Statistics Canada 2008). Interestingly, Quebec)(@€w Brunswick (NB), and British
Columbia (BC) achieved greater diversion rates tNama Scotia (NS), while spending
less money per capita to achieve those greatersiliverates; however, there is more to
waste management than diversion rates.

Figure 2.1.  Provincial per capita diversion rateversus provincial expenditures on
waste management (2006).
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Source: Statistics Canada 2008c
Notes:
1. Where 2006 data was unavailable, 2004 data was used.
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Figure 2.2 illustrates that Nova Scotia has aiBggmtly lower waste disposal rate

than any other province in Canada. New Brunswicktha second lowest waste disposal

rate in Canada and it is about 40% higher than Ngn@tia’'s (Statistics Canada 2008c).

This means that Nova Scotia’s waste managementndikpees are funding programs

that are not only supporting diversion initiativesif are also supporting source reduction

and reuse programs, as well.

Local Government Expenditures Per Capita ($)

Figure 2.2.  Provincial per capita disposal ratesarsus provincial expenditure on
waste management (2006).
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1. Where 2006 data was unavailable, 2004 data was used.

2.2 Social considerations in sustainable developnmten

In the face of changing ideologies and globalaatithe inclusion of various

levels of government, non-governmental groups, pnblic and private actors in the

policy-making process is essential (Sathaye e2@)7). Governments are now realizing
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the limits of control over their domestic economyain open and globalized market and
are seeking new strategies for economic growthh¢gat et al. 2007). What follows are
social considerations that all levels of governmemist take into account in the

development of sustainable policies.

2.2.1 Socio-economic justice
While the economic literature has always touchethwman development, that is,

raising the standard of living of some people, tias not been the literature’s only focus
(Anand and Sen 2000). A disproportionate focus dlasys existed regarding societal
wealth maximization, like annual GDP growth (Anaatd Sen, 2000). Economic theory
also tends to only promote market efficiency, bat any particular end to which that
efficiency leads: ends which may or may not be daijust (Bishop 1993). While Anand

and Sen (2000) concede that the pursuit of wealtkinmzation has been a substantial
motivator and, thereby, a strong reason for why dmrdevelopment has risen to its
current level, they contend that the pursuit of Kbemaximization is flawed. Judging a

society’s success by measuring its aggregate wagitires the individual predicaments
brought about by its distribution (Anand and Se@®0 In other words, the pursuit of

wealth maximization ignores issues of fairness wahdt it is that constitutes a good life
(Anand and Sen 2000). Therefore, the main focususfainable development is wealth

distribution, rather than wealth maximization.
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2.2.2 Intergenerational equity

The concept of intergenerational equity arises aluthe concern that future
generations will not have enough capital to livenadl as the present generation (Anand
and Sen 2000; Bishop 1993). This capital includes,is not limited to, resources that
produce food, building materials, pharmaceuticalssthetic enjoyment, and energy
(Bishop 1993). Intergenerational equity is an esiem (or part, depending on when one
enters the conversation) of ethical universalisnd B a model of resource distribution
that takes into account those who do not yet ekmergenerational equity may be
conceived as the preservation, but not necesstrdyexpansion, of the present day
economic opportunities (Anand and Sen 2000; Bist@fi). Since we cannot know the
desires of future generations, the best we camdbe present is preserve the ability of
future generations to produce well-being: this, hpes, is what we mean by
‘sustainability’ (Anand and Sen 2000). In practiagafortunately, determining how much
and what to allocate to future generations is culyean impossibly complex task

(Bishop 1993).

2.2.3 The precautionary principle

The precautionary principle states that when s$ifierevidence is limited or
unavailable regarding the management of a perceigkdaction should err on the side
of caution until further scientific research is dasted (Barrieu and Sinclair-Desgagné
2006; Gollier, Jullien, and Treich 2000). This isparticularly important concept in
environmental protection: given the complexity afvieonmental systems, and our

corresponding lack of understanding of those systethe precautionary principle

19



provides a basis for protecting ourselves from mmmental catastrophes that are
predicted by scientific research that has not getnbvalidated. In Canada, governments
of all levels have the responsibility to protectn@dians from possible risk by following
the precautionary principle. However, the precagry principle, in its stated form, is
unclear in terms of when it should be applied (Barand Sinclair-Desgagné 2006): that
IS, it provides no practical guidelines for its ysllier, Jullien, and Treich 2000). For
example, some claim the principle saves the livesiravitting subjects of scientific
uncertainty or biases, while others claim it stifeade and is used by some to slow
technological progress (Barrieu and Sinclair-Desga@006). Barrieu and Sinclair-
Desgagné (2006) put forward a conception of thegqurgonary principle that encourages
the creation of policy that may not be the best tfer given model, but one that is
acceptable if the given model is wrong. In-depthalgses of how and when the
precautionary principle should be used are givethéliterature (Barrieu and Sinclair-

Desgagné 2006; Gollier, Jullien, and Treich 2000},will not be considered here.

2.3 The environmental impacts of waste management

The attention that greenhouse gases have reaectyved is largely due to their
predicted affect on the average surface temperafitee earth. Greenhouse gases absorb
some of the energy in the radiation from the sud #is energy, considered over the
entire atmosphere, warms the earth to its averagace temperature of about 14°C
(Mohareb, Warith, and Narbaitz 2004). In the absewnfcgreenhouse gases, the average
surface temperature would be about -19°C (Mohanh#drjth, and Narbaitz 2004). Since

the industrial revolution began around 1750, thenaapheric concentrations of
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greenhouse gases have risen considerably (IPCC, 20@7areb, Warith, and Narbaitz
2004). Greenhouse gases include carbon dioxidehamef nitrous oxide, sulfur
hexafluoride,  perfluorocarbon,  hydrofluorocarbon, nda chlorofluorocarbons
(Environment Canada 2006; Mohareb, Warith, and &igzt2004).

In its most recent report, the Intergovernmentaid? on Climate Change (IPCC)
asserted that “[w]arming of the climate system mequivocal, as is now evident from
observations of increases in global average air @arehn temperatures, widespread
melting of snow and ice, and rising global averaga level” (IPCC 2007). In addition,
the IPCC contends that there is a greater than @@¥4ability that most of this warming
is due to human activity: “[m]ost of the observedrease in global average temperature
since the mid-20 century isvery likely due to the observed increase in anthropogenic
greenhouse gas concentrations” (IPCC 2007). Thisoamcement from the world’s
leading experts on climate change should encougagenhouse gas emission reduction

strategies in all areas.

2.3.1 Greenhouse gas emissions from waste

In 2006, Canada emitted 721 Mt @Opf greenhouse gases (Environment Canada
2009), 28.1% above the target of 563 Mt establidhethe Kyoto Protocol (Environment
Canada 2007). About 21 Mt, or 2.9%, of Canada’al teinissions were a result of solid
waste disposal on land, wastewater handling, andtewacineration (Environment
Canada 2009). As Table 2.1 indicates, the vast nihajof these emissions have come
from the disposal of solid waste on land. In f&8% of the emissions from the waste

sector in Canada result from the leakage of methane landfills (Mohareb, Warith, and
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Narbaitz 2004). It is important to note that théease of carbon dioxide from the
decomposition of organic waste doest count toward Canada’s greenhouse gas
emissions because the process is considered dy@Wicdhareb, Warith, and Narbaitz
2004; Thompson and Tanapat 2006): that is, theocarbleased into the atmosphere
from decaying organic matter is taken up by othrganic materials, and then released,
and so on.

Table 2.1  Greenhouse gas emissions (Mt CO2e) resulting frastevdisposal (1990,
2003, 2005, 2006).

Source 1990 2003 2005 2006
Solid waste

disposal on land 17.000 19.000Q 19.000 20.000
Wastewater

handling 0.780 0.910 0.940 0.930
Waste incineration 0.400 0.230 0.240 0.240
Total 18.180 20.140 20.180 21.170

Source: Environment Canada 2009

In the United States and Australia, reports hawemased that methane from
landfill gas accounts for about 4% of total greardegas emissions, measured in terms
of greenhouse gas potential (Ackerman 2000). Mddhe organic materials in landfills
decay anaerobically, which causes the release éitcegases into the atmosphere
(Ackerman 2000). This gas, called landfill gasa iwater saturated biogas that is 50% to
60% methane and 40% to 50% carbon dioxide, wittete@mounts of other constituents
(Spokas et al. 2006). It is the methane in landfds, however, that is the concern, as
methane has a global warming potential 25 timesdhaarbon dioxide over a 100-year
time horizon (Forster et al. 2007). The estimatexpprtion of total yearly anthropogenic
methane emissions attributable to landfills is edyiwith estimates ranging from 2.5% to
4% (Spokas et al. 2006) and 5.7% to 12.1% (IPCC7R00/orldwide, the waste and
wastewater sector accounts for about 2.8% of tatghropogenic GHG emissions

(Denman et al. 2007).
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2.3.2 Waste generation and diversion in Canada

In Canada, about 35 million tonnes (Mt) of wasteswgenerated in 2006
(Statistics Canada 2008b). Of this total, aboutMt3f waste came from the residential
sector and 22 Mt came from the non-residentialssg@&tatistics Canada 2008b), which
includes the industrial, commercial, and institoéb sector (ICl) and construction,
renovation, and demolition activities (C&D). As Tal? illustrates, waste generation in
Canada increased from 29.307 Mt in 2000 to 34.998&\2006, which is an increase of
almost 5.7 million tonnes (Table 2.2; Table 2.3).

Table 2.2 Canadian waste generated (Mt) by sources in 20R,2004, and 2006.

Sources of Waste 2000 2002 2004 2006
Residential 11.242 12.008 12.325 12.983
Non-Residential 18.065 18.447 20.014 22.015
Total 29.307 30.455 32.339 34.998
Source: Statistics Canada 2005a; Statistics Canada 2008b

Notes:

1. These numbers were attained by summing the waste producis bl and C&D sectors in
Statistics Canada 2005a.

Between 2000 and 2006, the rate at which Canaddupeal waste steadily
increased (Table 2.2). Although there appear tiiumtuations in the rate at which waste
generation is increasing over time in the residérsector, this does not seem to be true
of the non-residential sector (Table 2.3). In fdbe rate at which the non-residential
sector is generating waste appears to be steadilgasing with time (Table 2.3). Indeed,
while the non-residential sector contributed tow®8% of the growth in the generation
of waste in Canada between 2000 and 2002, betw@@4 @nd 2006 it contributed to
over 75% of the growth in the generation of waSib({e 2.3). As is evident in Table 2.3,

between 2000 and 2006, not only was the absolwethrin the generation of waste
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greater in the non-residential sector than in #sdential sector, the percentage growth

was greater in the non-residential sector, as well.

Table 2.3 Changes in waste generation by source between&u2006.
Sources of Waste Change fron Change from Change from Change from
2000-2002 2002-2004 2004-2006 2000-2006
Residential +0.766 Mt +0.317 Mt +0.658 Mt +1.741 Mt
+6.81% +2.64% +5.34% +15.49%
Non-Residential +0.382 Mt +1.567 Mt +2.001 Mt +3.950 Mt
+2.11% +8.49% +10.00% +21.87%
Total +1.148 Mt +1.884 Mt +2.659 Mt +5.691 Mt
+3.92% +6.19% +8.22% +19.42%

Sourcemodifiedfrom Statistics Canada 2005a and Statistics Canada 2008b

The total waste generated by Canadians increasweede 2000 and 2006 by
almost 20% (Table 2.3). As we have seen, the nsidenrtial sector contributed the most
to this change (about 69.4%), with an increasésinvaste generation over this period by
almost 22% (Table 2.3). By comparison, the residérgector increased its waste
generation between 2000 and 2006 by about 15.5%l€Ta3). Table 2.3 indicates that
the non-residential sector is having more of arraVenpact on the total waste generated
in Canada as time passes.

In 2006, Manitoba generated 1.177 Mt of waste, Wwhscabout a 4.2% increase
over its generation of 1.130 Mt in 2000 (StatistiCanada 2005a, Statistics Canada
2008b). Manitoba’s residential sector produced 4r6é6e waste in 2006 than in 2000,
while its non-residential sector produced abou®@18ore over the same period (Table
2.4). Although the rate at which Manitoba’s waseneration is increasing is not as
dramatic as Canada’s as a whole, there is nevesthad trend of increasing waste
generation over time in Manitoba (Table 2.4).

Table 2.4  Waste generated (Mt) by sources in Manitoba in 22002, 2004, and

2006.
Sources of Waste 2000 2002 2004 2006
Residential 0.502 0.496 0.522 0.5pP5
Non-Residential 0.628 0.652 0.563 0.652
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| Total \ 1.130 | 1.147| 1.085 1.177
Source: Statistics Canada 2005a, Statistics Canada 2008b
Notes:
1. These numbers were attained by summing the waste disposttbamaiste diverted in Statistics
Canada 2008b.
2. This number was attained by subtracting residential wastet&itainwaste in Statistics Canada
2005a.
3. This number was attained by summing the waste producdeet and C&D sectors in
Statistics Canada 2005a.

Between 2004 and 2006, waste production increasedboth Canada and
Manitoba (Table 2.5) (Statistics Canada 2008bjh&t time period, Canada’s production
of waste increased by about 8.2%, while Manitolpatsduction of waste increased by
about 8.4%. In both 2004 and 2006, Manitoba produess waste per capita than the
Canadian per capita average (Statistics Canadab200i&nitoba’s per capita production
of waste was about 928 kilograms (kg) in 2004 a8@8 Bg in 2006 (Statistics Canada
2008b), a 7.7% increase over the period. The natiamerage per capita production of
waste was 1010 kg in 2004 and 1072 kg in 2006 i€8t# Canada 2008b), a 6.1%
increase over the period. In 2006, the Canadiarcgeita production of waste was 7.3%
higher than the Manitoba per capita average; howddanitoba’s per capita production
of waste increased by a larger percentage betwe@h @1d 2006 than did Canada’s per
capita average.

While the amount of waste diverted across Canadaased between 2004 and
2006, this was not the case in Manitoba (Table gSBatistics Canada 2008b). Across
Canada, waste diversion increased by about 8.9%le wtaste diversion actually
decreased by 2.5% in Manitoba (Statistics Cana@820 The proportion of waste that
was diverted in Canada increased slightly betwdé¥ 2and 2006 from 22.0% to 22.1%
(Statistics Canada 2008b). On the other hand, rily@option of waste that was diverted in

Manitoba decreased between 2004 and 2006 from 1405%3.0% (Statistics Canada
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2008b). In 2006, Manitoba had a much lower wasterdion rate per capita than Canada
(Statistics Canada 2008b), diverting about 107 é&ggapita less than the Canadian per
capita average. In addition, while waste divergpen capita increased in Canada from
222 kg in 2004 to 237 kg in 2006, waste diversiengapita decreased in Manitoba over
that same period from 135 kg to 130 kg (StatisGesmada 2008b). Compared to other
provincial per capita rates in 2006, Manitoba Heslfourth highest waste generation rate,
the third highest waste disposal rate, and thendbvieighest (or third lowest) waste
diversion rate (out of nine provinces; waste dataavailable for Prince Edward Island)
(Statistics Canada 2008c).

Table 2.5 Waste generated and diverted in Canada and Manind@04 and 2006.

Source Waste Waste Waste Waste Waste
Generated | Generated Per| Diverted (Mt) Diverted Per | Diverted (%)
(Mt) * Capita (kg)* Capita (kg)
Canada
2006 34.998 1072 7.749 237 22.14
2004 32.339 101G 7.113 222 22.0C
Manitoba
2006 1.177 999 0.153 130 13.0(
2004 1.086 928 0.157 135 14.46
Source: Statistics Canada 2008
Notes:

1. This does not include waste disposed of at hazardous waptesdi facilities or waste managed
by the waste generator on site (Statistics Canada 2008b).

2. This is the sum of waste disposed and waste divertedifist®ts Canada 2008b.

3. This is the sum of waste disposed per capita and wasteediveer capita in Statistics Canada
2008b.

In Winnipeg, Manitoba (the largest city in Manitglidbe production of waste by
the residential sector increased from about 0.2020\).229 Mt between 1997 and 2000
(Table 2.6), which is a 13.5% increase. In addjti@sidential recycling increased by
more than 88% between over the same period, frO2B80Mt to 0.044 Mt (Table 2.8). In
2007, approximately 19.1% of the waste generateddsydences in Winnipeg was

diverted (Table 2.6).
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Table 2.6 Weight of waste and recycled materials by residemnt&Vinnipeg, MB in
various years between 1997 and 2007.

Year Waste Produced (t) Waste Recycled (t
2007 229,361 43,705
2005 255,035 42,163
2002 218,635 32,981
2000 231,766 23,995
1997 202,007 23,143

Source: City of Winnipeg, 2008a, City of Winnipeg020

2.3.3 Organic waste

Organic waste in the MSW stream is comprised madhlpod/kitchen waste and
yard waste (Otten, 2001). As we will see, orgareste makes up a significant proportion
(greater than 40% by weight) of municipal solid teashis portion of municipal solid
waste is largely responsible for landfill gas peshs (Otten, 2001). Therefore, preventing
or limiting organic waste from entering landfillould help to solve this problem (Otten,
2001). There are several other benefits to conmqpshe organic portion of the waste
stream. According to Otten (2001), these benefithide the following:

1) Backyard and midsize composting at the source exitlee amount of
waste to be collected and transported to landfills;

2) Composting reduces the production of leachate andfill gas, which
are both harmful to the environment;

3) Composting increases the life of landfills;

4) Composting and recycling result in a relativelyringaste stream going
into landfills so that landfills require less daitpver, less equipment
and labour during operation, and reduced monitcaiitgr closure;

5) Composting produces a useful soil conditioner wstime fertilizer

value that can often be sold;
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6) Composting is one of the least expensive methodseafing with
organic waste; and
7) Composting can significantly help municipalities heeve waste

diversion targets.

2.3.3.1 Organic waste in Canada

Food/kitchen and yard waste, represent a signifipesportion of total waste, by
weight, going into landfills in Canada (David 200%™ fact, of the 23.8 Mt of waste
disposed of in landfills in 2002, about 6.7 Mt,28%, were food/kitchen and yard waste
(David 2007).

Residential waste can be broken down into theoilg categories: kitchen/yard,
paper, plastics, glass, metal, and other, whicludes animal waste, textiles, tires, and
wood (Statistics Canada 2005a). Figure 2.3 reptedbe percentage by weight these

categories make up of the total household waste.
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Figure 2.3  Composition of residential waste by weight in Gda.
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As we have seen, the residential sector producedtal? Mt of waste in 2002
(Statistics Canada 2005a). Of the 12 Mt of wastadpeced, only about 2.6 Mt were
diverted from landfills (Statistics Canada 2008A)th organic wastelone accounting
for about 4.8 Mt (40% of 12 Mt), it is clear thataste diversion programs are not
achieving their full potential. With a 100% diversirate for residential organic waste
and no diversion of anything else, the overall diian rate would nearly double.
Although a 100% diversion rate for residential arigavaste is unlikely, many countries
in the European Union, such as Austria, Belgiunaifgers), Germany, Switzerland,
Luxembourg, Italy, Spain (Catalonia), Sweden, dmel Netherlands, divert greater than
80% of their organic waste from landfills (Europe@ompost Network, n.d.). van der

Werf and Cant (2006) believe that a 50% diversiate rfor organics is feasible in
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Canada. Even with a 50% organics diversion raterelsidential sector would reduce the
amount of waste entering landfills by about 2.4 Mhich is nearly the amount of total
waste already being diverted due to diversion @@, such as recycling, reuse, and
composting. Therefore, significant advances in oigg diversion rates are not only

possible, but will substantially lessen the st@inCanadian landfills.

2.3.4 Leachate

Leachate forms as a result of the removal of delubbmpounds by the
percolation of water, generally from precipitatiomigation, and runoff, through landfill
waste (Christensen et al. 2001; El-Fadel, Find&akind Leckie 1997; Kjeldsen et al.
2002). Waste decomposition by microbial activityetbutes a small amount to leachate
formation (Christensen et al. 2001; El-Fadel, Rwadis, and Leckie 1997). The quantity
of leachate formed is also dependent on the lataifahe landfill and is a function of
water availability, weather conditions, and the relateristics of the waste, landfill
surface, and underlying soil (Christensen et aQ12El-Fadel, Findikakis, and Leckie
1997; Kjeldsen et al. 2002). Although the compositiof leachate typically differs
between locations, metals, aliphatics, acyclicpetees, and aromatics have been found
in landfill leachate from domestic, commercial, usttial, and co-disposal sites (El-
Fadel, Findikakis, and Leckie 1997).

Leachate is of serious concern because of itsfisignt threat to ground water
(Christensen et al. 2001; El-Fadel, Findikakis, aedkie 1997; Kjeldsen et al. 2002).
Once leachate forms and reaches the bottom ofahéfill or an impermeable layer

within the landfill, one of two things will happef) the leachate will move laterally until
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it reaches a point at which is can discharge ihtoground or 2) the leachate will pass
through the bottom of the landfill (El-Fadel, Fikdkis, and Leckie 1997). In either case,
depending upon the nature of the rock formationevbéhe landfill and in the absence of
a leachate collection system, it has been repahn@dleachate can contaminate aquifers
that exist below the landfill (Christensen et @02; El-Fadel, Findikakis, and Leckie

1997).

2.3.5 Landfill capacity and cost in Canada

In Canada, landfill space is diminishing and mahyhe nation’s active landfills
are expected to close by 2020 (Bonam 2009). Howdvercreation of new landfills sites
or the expansion of existing sites is politicallpdatechnically difficult due to an
extremely negative public perception of landfillsdastrict environmental regulations
(Okeke and Armour 2000). Traditionally, the scareialue of landfill space has not been
taken into account by waste management decisioreragiCurmally 2004). The value of
landfill space should be calculated, in part, basedhe cost of acquiring a new landfill
site and constructing a new landfill (Curmally 2DG8urthermore, creating more landfills
to store waste requires the use of land that cotifietrwise be used for productive
purposes. All these costs are what make up the ualige of existing landfill space
(Bonam 2009).

There are a number of practical initiatives that ba undertaken to reduce the
stress on existing landfills. For instance, thetde landfills and the density of the waste
should both be increased (Bonam 2009). Increadieg density of waste decreases

surface area on which biological activity can ocalgcreasing the gas production rate
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(McCabe 1976). Deeper landfills are more economitérms of the leachate collection
infrastructure, land use, and methane recovery §Bo2009). Finally, increasing the
disposal fee of waste to better account for thaadatost of landfilling waste will make
recycling and composting relatively more attractwvel therefore increase diversion rates

(Bonam 2009).

2.3.6 Actions to reduce landfill waste and greerdgogas emissions

There are a variety of techniques available focrelgsing the amount of
greenhouse gases produced by the waste sectoharahtount of waste produced in
Canada. These techniques include source reducteggling, landfill gas capture for
energy recovery, incineration for energy recovenyd the biological transformation of
waste (Mohareb, Warith, and Narbaitz 2004).

Source reduction refers to changes in the desiganufacturing process,
purchase, or use of materials or products thatcesiduheir contribution to the waste
stream (Mohareb, Warith, and Narbaitz 2004). It I@esn observed that source reduction
is the best way of decreasing greenhouse gas emsssiom the waste sector and
decreasing overall waste generation (Mohareb, Waaitd Narbaitz 2004; Min and Galle
1997). Reusing materials or products is considar&od of source reduction as it frees
space in landfills for other waste and preventsctieation of new materials or products to
be used in their place (Mohareb, Warith, and N&xbaD04; Min and Galle 1997;
Huhtala 1997). Extended producer responsibility REBrograms, which are programs
designed so that producers bear the financial louodéhe disposal of their products, is

another type of source reduction technique (Mohaiarith, and Narbaitz 2004;
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Statistics Canada 2005a). Product stewardship amegyr which do not specify onto
whom the financial burden falls, have been emplpyed achieved little success, in
Canada (Mohareb, Warith, and Narbaitz 2004; Nicdmad Thompson 2007), although,
within the last few years, EPR programs, partidulanncerning electronic waste, have
emerged all over the country (Electronics Produet@rdship Canada n.d.).

Recycling is an important measure to prevent greesé gas emissions and
reduce waste going into landfills (Mohareb, Wargind Narbaitz 2004; Min and Galle
1997). Because recycled materials can act as sutbstifor raw materials in many
manufacturing processes, recycling helps to rethe@mount of raw materials extracted
and processed (Mohareb, Warith, and Narbaitz 2@ddtistics Canada 2005a), which
results in several favourable outcomes. First, if@tance, since recycling aluminum
requires far less energy than extracting and psegsvirgin aluminum, making
aluminum cans from recycled aluminum rather thagirialuminum reduces emissions
by 94% and energy use by 93% (Mohareb, Warith, iarbaitz 2004). Second, since
recycled materials are not sent to landfills, rdagcopens up space in landfills for other
waste (Mohareb, Warith, and Narbaitz 2004; Huhi&7).

In landfills, organic wastes, including food wasted yard waste, undergo
anaerobic decomposition to produce various gaeekjding methane (Ackerman 2000;
Mohareb, Warith, and Narbaitz 2004; Spokas et@)62. Landfill gas capture for energy
recovery is used in many places in Canada, sinchane is an excellent source of
energy when combusted (Environment Canada 2007;akébh Warith, and Narbaitz
2004). Methane capture for energy recovery is Udefaause, although carbon dioxide is

produced by the combustion of methane, carbon diéois a much less potent greenhouse
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gas than methane (Ackerman 2000; Mohareb, Waritll, ldarbaitz 2004; Statistics
Canada 2005a, Spokas et al. 2006).

The incineration of waste for energy recovery iwesl the combustion of
municipal solid waste to reduce the volume of tleste and generate electricity or steam
(Mohareb, Warith, and Narbaitz, 2004; Statisticsm&a, 2005). The incineration of
municipal solid waste is not as common in Canad# i@sin some European and Asian
countries where landfill space is extremely limi{&€datistics Canada, 2005). The absence
of waste incineration facilities in Canada is likedlso due to the health hazards
associated with the incineration of waste, inclgdihe release of particulate matter,
sulfur oxides, and nitrogen oxides (Mohareb, Wardind Narbaitz, 2004; Statistics
Canada, 2005). The cost of operating a waste iratio@ facility is typically greater than
other disposal methods (Mohareb, Warith, and N&zpa004). The incineration of solid
waste, from a climate change perspective, is absgood as, or better than, landfilling
for materials other than plastics, but is worsentBaurce reduction and recycling for

every material (Ackerman, 2000).

2.3.7 Management options for organic waste

With organic waste management options, organic evestypically allowed to
decompose by one of two methods (Mohareb, Waritld, Idarbaitz 2004). The first
method is anaerobic digestion: during this procesganic waste is decomposed in the
absence of oxygen, producing methane that may Ipturesl for energy recovery
(Mohareb, Warith, and Narbaitz 2004; Tiehm, Nickehd Neis 1997). The second

method is composting, which is a process wherelgaroc waste is decomposed in the
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presence of oxygen, resulting in the release oftlsnoarbon dioxide (Mohareb, Warith,
and Narbaitz 2004; Tuomela et al. 2000). Currenitgre is a growing demand for
compost, which is produced by both processes (Tiétiokel, and Neis 1997; Tuomela
et al. 2000), in municipalities where it is avallalnd has been sold in bulk at a price of
$30 per tonne in Ontario, Canada (Otten 2001). tmhately, although a variety of
composting facilities exist in Canada, it is diffit to compare the collection and

processing processes of the plants due to varyioguating systems (Otten 2001).

2.3.7.1 Anaerobic digestion

Anaerobic digesters produce methane, reduce wakime, and produce a useful
organic residue that can be used as a peat-likilizer, the process of waste
decomposition in these kinds of digesters is atsmlarated compared to decomposition
in landfills (Mohareb, Warith, and Narbaitz 2004efim, Nickel, and Neis 1997). At the
time of their study, Mohareb, Warith, and Narbg@004) found that there were only
three locations at which energy recovery from amlaierdigesters was taking place in
Canada. Mohareb, Warith, and Narbaitz (2004) esértfzat the anaerobic digestion of
organic waste with energy recovery has the potetdiaignificantly reduce Canada’s

greenhouse gas emissions.

2.3.7.2 Composting
Composting occurs when organic waste undergoesbi@erdecomposition,
resulting in mostly carbon dioxide emissions anatcenpost product (Elliott 2008;

Mohareb, Warith, and Narbaitz 2004; Tuomela e2aD0). Although some methane is
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released from composting, the amount is considaesggligible (Elliott 2008; Mohareb,
Warith, and Narbaitz 2004). Methane release cahnfieed by the proper aeration and
mixing of compost piles (Elliott, 2008; Mohareb, ¥tl, and Narbaitz, 2004; Tuomela et
al., 2000).

In 2004, 1.669 Mt of organic waste were compostedeatralized facilities in
Canada, representing about 21.2% of the 7.865 Mtaf waste diverted from landfills
(Elliott 2008: Table 1). Since 2000, the amounbgdanic waste composted in Canada
has increased by about 70.4% (Elliott 2008: TabhleOf the 1.669 Mt of organic waste
that was composted in Canada in 2004, about 1.4260M85.4%, was composted in
Ontario, Alberta, British Columbia, and Quebec il 2008: Table 2). Manitoba
diverted about 0.021 Mt of organic waste to ceitteal composting facilities in 2004,
about 1.3% of the total organic waste compostedeatralized facilities in Canada
(Elliott 2008: Table 2). However, Prince Edwardatsll, New Brunswick, Nova Scotia,
and Alberta diverted much more organic waste ppit&dén 2004 than any other province
(Elliott 2008: Chart 1). Of all the provinces, Mt@ba had the second lowest organic
waste diversion per capita in 2004 (Elliott 2008a@ 1). It is important to note that this
data does not reflect the amount of organic wamste €anadians are composting on their
own. In 2006, approximately 27% of households im&ka and 23% of households in
Manitoba participated in either backyard compostorgcurb-side organics collection
programs (Elliott 2008: Table 3).

Composting reduces greenhouse gas emissions cedhparandfilling (Elliott
2008). Without energy recovery, a landfill produedmut 1.2 tonnes of carbon dioxide

equivalent per tonne of food waste and 0.7 tonneadbon dioxide equivalent per tonne
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of yard trimmings (Mohareb, Warith, and Narbait2) Mohareb, Warith, and Narbaitz
(2004) estimate that in 2000, composting reducath@a’'s greenhouse gas emissions by
0.5 Mt.

As mentioned previously, a benefit of compostimghiat it produces a useful soil
conditioner (Mohareb, Warith, and Narbaitz 2004;offela et al. 2000). Mohareb,
Warith, and Narbaitz (2004) found that about 0.30t6 tonnes of compost can be

produced from one tonne of organic waste.

2.3.8 Effective waste management

Effective and timely waste management policies regeded to help correct the
various problems associated with the waste managesaetor. As we have seen, the
waste management sector must face problems congewheclining landfill space,
leachate, landfill gas, etc, but its policies maisb be consistent with human behaviour.
In other words, waste management policies must tatke account the habits, values,

opinions, etc, of the people who will have to akdigethose policies.

2.3.8.1 Policy-makers

Without a doubt, policy-makers have an essentié tin shaping Canadian
society. However, it is critical that policy-makersalize that what works for one
community may not work for another: that is, acéogdto Read (1999: 282), “[p]olicy
that is driven by the centre often fails to adeglyatake account of local circumstances,
funding problems, staffing issues and organizatioparriers to change.” Wilson,

McDougall, and Willmore (2001) concur with Read aasbert that policy-makers and
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legislators should be aware of the following fastdil) local conditions differ between
locales, making comparisons, and universal deatarsitand/or policies, useless and/or
less than optimally effective; 2) legislation araligy should be qualitatively analyzed to
determine its affect upon waste management scop@ctivity, as well as quantitatively
analyzed for its affect upon tonnes managed, @td;3 municipal solid waste systems
can benefit and impact other systems, like urbaouee management. It is also
important for policy-makers to realize that theseoiften a disconnect between waste
managers and policy-makers (Wilson, McDougall, @itimore 2001).

Policy-makers must also be aware of other factorsluding the following:
population density, which can contribute to plagndifficulties in jurisdictions that do
not generate enough waste to support certain pregrdocal governments and
stakeholders can provide a different perspectivé iamportant insight into how waste
management could be improved, particularly in semadbmmunities; public education is
necessary to increase participation in waste manege programs; citizens living in
apartments or condominiums should be included, ipaty, in waste management
programs, since these groups are least likely tankelved in these programs; and,
finally, relying on voluntary participation or angle, narrow approach to waste
management will not likely result in a successftogpam (Haque and Hamberg 1996;

Hamburg, Haque, and Everitt 1997).

2.3.8.2 Waste management and human behaviour

When developing an effective waste managemertegirait is important to take

into account how the people within the affectechamil act. Ferrara and Missios (2005),
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for instance, investigated the relationship betwasycling policy options and recycling

behaviours and came to many of the following imaotrfindings:

(1)

(@)

3)

(4)

(5)

(6)

User fees for waste disposal increases recyclitgngity; however,

user fees may lead to illegal dumping;

Weekly recycling has a positive effect on the réioge of glass,

aluminum, and toxic chemicals, but has a negligibliect on the

recycling of newspaper, plastic bottles, tin caanrsg cardboard. This
result is consistent with the idea that recyclimignsity increases when
it occurs concurrently with waste collection: tigtwhen recycling is
more convenient;

Offering free units under a user fee program forsteadisposal

negatively impacts recycling;

Limiting the number of bags at the curb has a gégk impact on

recycling;

Promoting curb-side recycling increases the ratenoffi-curb-side

recycling (i.e., the recycling of toxic materials);

For most materials, education level does not dicpnitly affect

recycling intensity, except for university undempmate and/or post
graduate degrees, which increase the intensity efWspaper,

aluminum, tin can, and toxic chemical recycling.uEation has a

positive impact on the recycling of glass abovégh lschool degree;
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(7) Recycling generally decreases as income increasesidwspaper,
plastic, and toxic chemicals. This may occur beeaas income
increases, time is more valuable to the recycler;

(8) Home ownership is strongly, and positively, conedato recycling.
This suggests that homeowners are more attachgatitocommunity
and/or are more concerned about their neighbo@r€gption of them,
causing them to recycle more.

Although these behavioural traits are associatdtl vacyclables rather than organics,
these finding may nonetheless be useful in predjchow people would react to the
implementation of specific organic waste managerpergrams.

Public participation in source separation is algghér and more effective when

appropriate educational programs are provided timecis (Otten 2001). In Guelph and
Lunenburg, where source separation is mandatorypahlic education is provided, these

municipalities have achieved an organics diversate of about 70% (Otten 2001).

2.3.8.3 Waste Streams

A waste stream is a group of sorted materialsirtkgbtfor a particular location.
Generally, source separation, which is the sorthgvaste into waste streams, occurs
within the home. Policy makers have a number oficd®when it comes to the number
of waste streams imposed onto users of waste dikpesvices. In ano streansystem,
users separate wet waste, including food and yastey from dry waste, including

recyclable materials and residues (Otten 2001 three streansystem, users separate
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wet waste, recyclable materials, and residues 091). In dour streamsystem, users
separate wet waste, recyclable materials, residumespaper and magazines (Otten 2001).
Otten (2001) found thattavo streansystem is more effective tharttaee stream
system in terms of source separation: intthe streamsystem, there has been found to
be a 97% diversion rate for organics and 94% foyakable materials compared to 85%
for organics and 79% for recyclable materials mttiree streansystem. In addition, in a
two streanmsystem, one truck can be used to pick up wastdewalthree streansystem
requires at least two trucks (Otten 2001). Congisteith other previously stated
positions, Otten (2001) found that whether useefepred using containers or bags for
waste disposal was locale-specific. However, whders may in general find bins more
convenient than bags, it is important for policykexs to bear in mind that bags are

easier to handle for manual curb-side pickup thas {©Otten 2001).

2.3.9 Landfill gas models

A landfill gas model is a tool to provide an estim of the amount of methane or
landfill gas released from a landfill over a periofl time (Thompson, Sawyer, and
Valdivia 2009). A model that can accurately predicthane or landfill gas emissions is
useful for several reasons. First, an accurate filanghs model is necessary for
determining the feasibility of capturing methanenfrlandfills and using that methane as
an alternative energy source (Thompson, Sawyer Vadivia 2009). Second, accurate
models can assist in the creation of policy densiguch as utilizing, burning off, and/or
reducing methane emissions (Thompson, Sawyer, aldiwa 2009). Third, an accurate

model is necessary if Canada is to accurately grédi own greenhouse gas emissions,
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which it is required to do under the Kyoto Proto¢bhompson, Sawyer, and Valdivia
2009).

Past models have made municipalities and compéoogsng to invest in landfill
gas recovery projects reluctant to follow throughheir endeavors. This is largely due to
the inaccuracies of landfill gas models in genendth some methane recovery projects
yielding only 10% of predicted volumes (Goldstei@0Z in Thompson, Sawyer and
Valdivia 2009). Therefore, if significant steps domebe taken to prevent or slow the
release of methane from Canadian landfills an atewand validated landfill gas model is
needed.

Unfortunately, to date, landfill gas models ar@sidered to have poor accuracy
and are seldom validated (Bogner and Matthews 2B@Baz et al. 2004; Borjesson et al.
2000). Furthermore, aside from a study by ThompSamyer, and Valdivia (2009), there
have been no studies attempting to validate anyfilagas model for a wide, rather than

a site-specific, application.

2.4 Waste management in Manitoba, Canada

Although the Government of Manitoba has playeddivarole in waste
management since about 1990, there is no publodgssible document describing an
integrated strategy for waste management in Maaitblowever, in the past, the
Government of Manitoba has produced, or commissidine production of, an integrated
waste management strategy. This section will des@ome of the history related to

waste management in Manitoba.
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2.4.1 Waste management history in Manitoba

In 1989, the goal of reducing waste generation amacla by 50% by the year
2000 was adopted by the Canadian Council of Mirgsté¢ the Environment (Hamburg,
Haque, and Everitt 1997). In order to achieve tjoal, the Manitoba Minister of the
Environment established the Manitoba Recycling @&ctiCommittee (Haque and
Hamberg 1996). The 14-member Committee represetitedinterests of industry,
consumers, and the environment (Haque and Hami#96)1The Minister tasked the
Committee with the creation of a strategy by whManitoba could achieve a 50%
reduction in waste disposal by 2000 compared t@X8taque and Hamberg 1996). The
Committee was instructed to develop a strategydasehe 4Rs: namely, reduce, reuse,
recycle, and recover. Beginning with the Recyclkgion Committee Action Plan, this
section summarizes many of Manitoba'’s efforts tpriove its waste management system

since 1990.

2.4.1.1 Manitoba Recycling Action Committee Ackdam

The strategy put forward by the Recycling Actioon@nittee (RAC) was
designed to meeting the Minister’'s goal of reducivaste going to landfill per capita by
50% compared to 1988 levels (Recycling Action Cottari1990). Although the name of
the committee suggests that its focus was recycling emphasis of the strategy was
broadened to prioritize source reduction and refiseaste (Recycling Action Committee

1990). The RAC public the Action Plan: A Waste Niization Strategy for Manitoba in
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the 1990s in May 1990: the Plan consisted of 56meuendations in seven broad areas
(Haque and Hamberg 1996).

The RAC's Plan provided criteria for developingopities and setting targets; the
criteria included the proportion of the materialtire waste stream, toxicity, landfilling
issues, public concern, ease of waste reductiaheamironmental intensity (i.e., energy
use, material content, etc.) (Recycling Action Cattea 1990). The Plan also called for
the Minister of the Environment to develop a lidt mriority products for waste
minimization. It was proposed that distributorspobducts in Manitoba above a certain
sales volume, in conjunction with government, wolsddrequired to create Action Plans
to minimize associated waste (Recycling Action Cottea 1990). The Plan proposed
the following deadlines: 1) June 1990: start da®; January 1991: Manitoba
Environment identifies priority substances; 3) Ji®92: priority Action Plans submitted
by distributors; and 4) January 1995: predisposales imposed on non-performers
(Recycling Action Committee 1990). In addition, tRAC Plan suggested setting a mid-
term target of a 20% reduction compared to 1988l&eby January 1, 1995 (Recycling
Action Committee 1990). The Action Plan identifiedveral materials, including tires,
batteries, and lubricating oils, disposable diapengwspapers, corrugated and
commercial waste paper, yard waste, and beverag¢ainers (Recycling Action
Committee 1990).

The RAC Plan also identified key messages thatlesctéo be communicated to
the public (Recycling Action Committee 1990). Thesessages included, 1) why waste
minimization and recycling was needed; 2) what lsardone to improve the situation; 3)

what can be done to reduce or reuse material; ¢yevban materials be recycled; and 5)
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how to implement a waste minimization and recyclmmggram in a business, school, or
industry (Recycling Action Committee 1990). Theeimled targets of this information
were school age children, consumers, the publidagge, industry, post-secondary
professionals, and technical education programgyétieg Action Committee 1990).
Other information the RAC Plan suggested dissenmgab the public included 1) the
composition of the waste stream; 2) an appreciabbnpackaging waste; 3) the
environmental and social cost associated with wastd 4) the role of citizens in the
creation of environmental problems and their respmiity to find a solution (Recycling
Action Committee 1990). School-age children werectrally targeted because of their
active interest in environmental issues (Recyciwtjon Committee 1990).

The RAC Plan suggested the adoption of methodd umsether jurisdictions to
meet Manitoba’s waste management needs; howeveregsed that governments at all
levels needed to understand that a suitable waateagement strategy could only be
developed through trial-and-error (Recycling Act@ommittee 1990).

In 1990, there were over 450 landfills in Manitplhbhe RAC Plan suggested
reducing the number of landfills by consolidatiniges into larger, upgraded ones
(Recycling Action Committee 1990). In this way, aexr environmental protection could
be achieved, full-time staff could be hired to weignd inspect waste, which would help
to implement waste management strategies (Recy@latgpn Committee 1990). It also
recommended transfer stations that would combinallswaste loads into larger loads
that were more economical to transport (Recyclirggich Committee 1990). The Plan
proposed that transfer stations could effectivelglace many of the smaller landfills in

Manitoba (Recycling Action Committee 1990).
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The RAC Plan suggested that a user pay systenastewnanagement be imposed
in Manitoba, rather than using money from propé¢aes (Recycling Action Committee
1990). This would give citizens an indication o tinue cost of waste management.

Finally, the Plan recommended research and dewsop to create economic
opportunities and employment in Manitoba (Recyclikgion Committee 1990). It also
recommended mandating product composition, likespent being required to have a

certain amount of recycled content (Recycling Acti@ommittee 1990).

2.4.1.2 Waste Reduction and Prevention Act

The Government of Manitoba proclaimed t&aste Reduction and Prevention
(WRAP) Act on August 31, 1990 to allow the implementatiortted RAC Plan (Haque
and Hamberg 1996). The WRAP Act describes the respiities of various
stakeholders, including consumers, distributorgl gavernment (Haque and Hamberg
1996). The WRAP Act requires the Government of Maba to identify roles for waste
minimization, negotiate waste reduction targets,nitoo progress, provide technical
assistance, and allocate money for infrastructieeeldpment (Haque and Hamberg
1996). The Act also recognizes the importance gioorgy coordination among all levels
of government and neighboring provinces and stdtesachieve regional waste
management opportunities (Haque and Hamberg 199&).Act includes provisions for
industry stakeholder consultations, reporting, ldsthing waste reduction targets, and
establishing financial mechanisms, including degodiandling fees, and pre-disposal

fees (Manitoba Environment 1991). As well, the Awbvides the power to license
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distributors or prohibit the sales of products oatemials in Manitoba (Manitoba
Environment 1991).

Within six months of the WRAP Act coming into forctne Act calls for the
preparation of “Waste Reduction and Prevention t&gsa Report”, and annually
thereafter (Manitoba Environment 1991). AccordimgManitoba Environment (1991),
the Report should include the following:

1. Specific goals for waste reduction and prevention;
2. A plan for achieving those goals; and

3. Areport of the waste reduction and preventionvéets in Manitoba.

2.4.1.3 Waste Reduction and Prevention StrategpiRé&991

The WRAP Report, prepared to comply with the WRABt, emphasized
acquiring data concerning waste composition, pttealistic targets, setting priority
materials, and building partnerships (Manitoba Esrvinent 1991). It highlighted the
importance of distributor responsibility, identifigg materials with secondary
applications, establishing a process for planningste reduction and prevention,
strengthening the market for recyclables and soueskiction, and promoting and
assisting new industries (Manitoba Environment 3991

The Report recommended supporting pilot and detratien projects,
maintaining an efficient and equitable funding m@®s evaluating and sharing
information, and establishing collection and preoeg systems in Manitoba (Manitoba
Environment 1991). In terms of province-wide co@pen, the strategy recommended

building on grassroots involvement, providing ascles all Manitobans, and building on
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existing strengths and capabilities (Manitoba Emwinent 1991). In terms of education

and information, the strategy supported providimjorimation to increase public

awareness, providing education materials and &iesyiand strengthening technical skill

development.

Importantly, the Report discusses progress madié@rb6 recommendations of

the RAC Plan (Manitoba Environment 1991). The feilng is a summary of the actions

taken in response to specific RAC recommendatidablé 2.13).

se

ge
or

se
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—
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Table 2.7 RAC Plan recommendations and action taken on re@ndations
RAC No. Recommendation Action Taken

3 Target-setting for major Manitoba Environment accepts the
subcategories of waste for the long-broad goals, it does not acknowled
term goal of 50% reduction. the need to accept setting targets f

major subcategories.

5 Target-setting for major Manitoba Environment accepts the
subcategories of waste for the broad goals, it does not acknowled
interim goal of 20% reduction. the need to accept setting targets f

major subcategories.

6 Conducting a province-wide analysi#anitoba Environment agreed that
of waste composition entering waste composition data is importar
landfills. and is pursuing cost-sharing

arrangements for accomplishing th
with other levels of government.

28 The Minister of Environment The formation of the composting
establish a committee to prepare a| committee was delayed, but severa
viable strategy for composting by | initiatives relating to organic waste
January 1991 and that would revieywwere supported.
existing operations and include
representatives from the provincial
and municipal government,
universities, and community
organizations.

41 The Government of Manitoba The Government of Manitoba
encourages municipalities and local supported one pilot regional waste
government districts to form waste| management study for the Pembin
minimization regions or districts. | Valley Development Corporation,

from which more specific
recommendations will be considerg
following its review.

44 The Government of Manitoba This was under re\og\an
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encourages municipalities to levy
charges for waste collection and
handling on a per volume basis,
rather than through property taxes.

Interdepartmental Recycling and
Waste Management Working Group
at the time the WRAP 1991 Report
was issued.

45

The Government of Manitoba
provides financial and technical
assistance to municipalities to
develop waste minimization plans.

This was were under review by an
Interdepartmental Recycling and

Waste Management Working Group
at the time the WRAP 1991 Report

was issued.

Source: Manitoba Environment 1991.

The Recycling Action Committee’s recommendatioegns to have all been
addressed in a meaningful way. However, severaloitapt recommendations were
ignored. For instance, the Recycling Action Comeattecommended setting targets for
major subcategories of waste for the long-termiatetim goals; Manitoba Environment
did not believe setting targets for major subcatiegowas required. Furthermore, while
the Government of Manitoba did not disagree wite thcommendations concerning
acquiring waste composition data, establishing enpmsting strategy, encouraging
municipalities to levy charges for waste collectiand providing provincial government
funding for municipalities to develop waste managetrplans, these recommendations

were either delayed or under review.

2.4.1.4 Waste Reduction and Prevention StrategpfR&p96

The Waste Reduction and Prevention (WRAP) 199&t&iy Report was required
to be produced under thé/aste Reduction and Prevention (WRAP) Adanitoba
Environment 1996). Although the WRAP Act requirbe production of a Report on an
annual basis, this Report was only the first predusince 1991; however, summaries of
progress made since the WRAP 1991 Report were ggdvin Manitoba Environment’s

State of Environment Reports in 1993 and 1995 (k&ai Environment 1996). The point
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of the Report was to establish a plan to achieeewithste reduction target of 50% by
building on experience since 1991 (Manitoba Enviment 1996).

From 1990-1996, total provincial funding for 21tojects related to waste
management was $5.9 million (see Table 2.14) (Maait Environment 1996).
Municipalities were encouraged to examine the falityi of regional waste management
programs through the Regional Waste Managementstassie Fund, which provided
over $400,000 to conduct 22 regional studies inmgh®0 municipal corporations from
1992 to 1994 (Manitoba Environment 1996). By 199®ecame evident that recycling
programs were being heavily subsidized by volustesrd were in danger of collapse
from volunteer burn-out (Manitoba Environment 199&) addition, fee-for-service
recycling programs were only able to attract ameded 10% of Manitoba households
(Manitoba Environment 1996). A stable source ofding was identified as a key factor
limiting recycling expansion (Manitoba Environm&r®96).

Table 2.8 Funding provided by the Government of Manitobavarious waste
management activities (1990-1996).

Activity Funding ($) Percent of Total (%)

Recycling and Stewardship 2,735,167 46.22
Education and Awareness 1,484,113 25.08
Regional Waste Management 678,425 11.46
Market Development 516,719 8.73
Regional Recycling 391,725 6.62
Composting 112,000 1.89
Total 5,918,149 100.00

Source: Manitoba Environment 1996.

During this period, despite the enactment of ti&t fiegulation developed under
the Waste Reduction and Prevention Act, the Bewer@gntainer and Packaging
Regulation, significant difficulties were met inrmes of establishing stewardship

programs for beverage containers and paper (Mamifstvironment 1996). For instance,
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negotiations among the Canadian Industry Packa@igvardship Initiative (CIPSI),

Manitoba newspaper publishers, and the City of \ipeg to develop a comprehensive
recycling program failed in April 1994 (Manitoba Bronment 1996). However, the
Manitoba Product Stewardship Program (MPSP) wasddrshortly thereafter, in 1995;
the program was funded by a two cent WRAP levyypglto all non-deposit, non-dairy
beverage containers (Manitoba Environment 1996 WMi*SP Board, called the Multi-
Material Stewardship Board, would eventually becdmewn as the Manitoba Product
Stewardship Corporation (Manitoba Environment 1996)

In the period 1990-1996, Manitoba experienced suhisti progress in terms of
its waste management system. In 1988, Manitobansrgted 1000 kg of waste annually
per capita; by 1994, Manitobans were generating kiPer capita annually (Manitoba
Environment 1996). In addition, between 1991 an@b]@ctive municipal waste disposal
sites decreased by 10% and, in 1996, an additnalites were scheduled for closure
(Manitoba Environment 1996). In 1996, recyclingvesgs were available to 85% of
households and, in Winnipeg, 170,000 single farhiyseholds were provided service,
with an expansion to an additional 80,000 unitsypéad (Manitoba Environment 1996).
The City of Winnipeg curb-side pickup recycling gram began in 1995 (Manitoba
Environment 1996).

In 1996, it was estimated that about 40% of thal tetaste generated came from
the residential sector; of this amount, it wasneated that about 40% of the residential
waste stream was organic, 20% non-recyclable, a@% 4otentially recyclable
(Manitoba Environment 1996). In 1995, it was estedathat about 16% of eligible

materials were recovered through MPSC (ManitobairBnment 1996). In terms of
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recovered materials, 95% (41,798 tonnes) of Clabs\Verage containers and 26% (4,332
tonnes) of Class B beverage containers were reedvarthe period 1993-1994113%
(904,000) of tires generated in Manitoba were reced in 1995, compared to less than
1% in 1991, and 17.5% (6,300,000 litres) of usedvass recovered, compared to 9% in
1991 (Manitoba Environment 1996).

The Report presented a strategy for waste manadeb®96-2000 (Manitoba
Environment 1996). The categories of waste thatewerbe targeted in 1996 included
used oll, filters, and containers; construction aeanolition waste; and organic waste
(Manitoba Environment 1996)

In 1995, the WRAP levy generated revenue of $5l6amj of which $2.0 went to
recycling support payments (Manitoba Environmen®6)9 Total MPSC materials
collected was 15,559 tonnes (Manitoba Environm@&®6). The 1995 MPSC Business
Plan included the need for expansion of WRAP lewesther product packaging and
paper fibres to meet the MPSC'’s projected finanogd (Manitoba Environment 1996).
However, a lower than anticipated tonnage recovatey diminished the urgency for levy
expansion (Manitoba Environment 1996).

The Report established the objective of having dhersion of organic waste
integrated into all waste management programs tgzbtay the municipal and industrial,
commercial, and institutional (ICI) sectors by thear 2000 (Manitoba Environment
1996). The strategy recognized that composting rgfamic waste was necessary if
Manitoba was going to reach its 50% diversion dgoal2000 (Manitoba Environment

1996). Plans for 1996 included establishing a rutétkeholder working group to develop

! Class A beverage containers include the following: glagsyr glass, P.E.T., aluminum, 2 piece steel;
Class B beverage containers include the following: HDEtgrglastic, aseptic, table top, other steel,
others.
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an Organic Waste Diversion Action Plan, documentadgivities and barriers with
respect to organic waste, developing educatior@atfiptional material for organic waste
management, and providing financial support thro®@DIF (Manitoba Environment
1996). By 2000, the plan was to have a sustainedram that contains systematic and
comprehensive diversion or organic waste for tisgdential and I1CI sectors (Manitoba
Environment 1996).

A strategy for reducing waste at the source was discussed, but only to the
extent that this waste management option was nabeed to any great depth between

1991 and 1996 (Manitoba Environment 1996).

2.4.1.5 Capital Region Waste Management Inventory

In the mid-1990s, Wardrop Engineering Inc. wasairetd by Manitoba
Environment to survey the waste management aetvitn the Capital Region of
Manitoba, which includes the following communitiasd rural municipalities: City of
Winnipeg, Towns of Selkirk and Stonewall, and Ruvalnicipalities of East St. Paul,
West St. Paul, St. Francois Xavier, St. Clementsadihgley, Cartier, Springfield, St.
Andrews, Richot, Tache, Macdonald, Rosser, and Rook (Wardrop Engineering Inc.
[WEI] 1996). The survey determined that there wZ8eavaste disposal grounds operating
in the Capital Region, serving approximately 728,@2ople (WEI 1996); in 1994, the
City of Winnipeg disposed of 509,348 tonnes of wd8VEI 1996).

The following summarizes the kinds of recyclingogmams operating in the
municipalities within the Capital Region: 75% hadlzside collection; 25% had bins for

the commercial and industrial sectors; 81% hadpaifr drop-off; 81% were members
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of MPSP; 75% had a waste education program; and 2&86a program to collect and
compost yard waste (WEI 1996).

Wardrop Engineering Inc. (1996) offered ManitobanviEonment ten
recommendations for improving waste management he Capital Region; those
recommendations are as follows:

1. A waste management plan for the Capital Region Ishbe developed to
address the following:
a. Development of regional waste disposal groundsraaycling facilities;
b. Development of waste disposal ground closure gfiete
c. Economic analyses of transfer stations and haulage;
d. Cooperative arrangements between members andjotiselictions;
e. Waste generation profile for the region;
f. Development of waste minimization programs for Region; and
g. Environmental analysis of waste management a&suiti
2. Site suitability analyses should be conducted bwaste disposal grounds that
are not planned to be closed within five years.
3. Environmental assessments should be performed|ariogaed waste disposal
grounds;
4. Members should keep accurate records of their wastieagement costs and
waste collection quantities;
5. A comprehensive waste education program shoulclseldped for the Region;
6. A program for collect/disposal of household hazaslovaste should be

implemented,;
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7. Depot drop-off areas for recyclables should be iglex in convenient locations
by all members;
8. Tipping fees should be charged on large loads;
9. Members should consider operating a composting atigan existing waste
disposal grounds;
10.Tire storage compounds should be available withijuasdictions.
Wardrop Environmental Inc. (1996) also identifiedetneed for Capital Region
cooperation with other municipalities outside thegl®n, and for an overall provincial

waste management strategy to assist in coordinatbwities.

2.4.1.6 Manitoba Regional Waste Management Re889 1

The Final Report of the Manitoba Regional Waste Manag@nlask Force:
Regional Solid Waste Management Action Plan andoietendationsvas produced
through a multi-stakeholders consultation process developed to better understand
Manitoba’s waste management system in comparisoother jurisdictions (Manitoba
Conservation 1999). The purpose of the Task Foa®tw present a “regional solid waste
management plan that would propose a vision for ravipce-wide solid waste
management system that would minimize the riskuimdn health and the environment
and support the continued growth of the Manitobanemy” (Manitoba Environment
1999: 3).

The Task Force (Manitoba Conservation 1999) pteseseveral important trends
in waste management found in other jurisdictions:

1. Establishment of waste reduction targets;
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2. Large engineered landfills with better environméptatection;

3. Regionalization of waste management services aathpig;

4. Increased transfer of solid waste (transfer stajion

5. High solid waste management regulatory standawsdfill design, designated
facilities for other waste (e.g., organic waste);

6. Greater emphasis on waste reduction, diversion,dawelopment of integrated
solid waste management systems (e.g., integratdd s@ste management
systems, landfill bans, user-pay systems);

7. Movement toward product stewardship;

8. Employment of full-cost accounting (environmengaicial, economic).

The Task Force highlighted several aspects of tdbais waste management
system at the time (Manitoba Conservation 1999)niddda’s Capital Region produced
about 60% (560,000 tonnes) of Manitoba total wéa5,000 tonnes) in 1999 (Manitoba
Conservation 1999). In 1999, there were 314 wastpodal grounds operating in
Manitoba, including 11 Class 1 landfills, 77 Clasfandfills, and 207 Class 3 landfills
(Manitoba Conservation 1999). Since 1991, 127 l#ladhad closed; at the time, 53
transfer stations were operational (Manitoba Coradem 1999). In 1999, there were ten
regional waste management systems that includexk tbr more partners (Manitoba
Conservation 1999). In addition, eight other reglowaste management partnerships
were being planned to be established over the viollp few years (Manitoba
Conservation 1999).

The Task Force met with stakeholders to discus®ws aspect of Manitoba’s

waste management system (Manitoba Conservation)19%& following barriers to
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regional waste management partnerships were igEhtidy stakeholders (Manitoba

Conservation 1999):

1.

Getting approval to construct a Class 1 landfoinpared to approval to construct

a Class 2 or 3 landfill, is much more difficult;

. Perceived high cost;

Complacency and competing priorities;

Lack of a perceived problem with existing system;

Perceived lack of control within a partnership (dien making, costs);

Difficulty in coming to a fair cost sharing agreemte

Resistance to change;

Difficulty in establishing partnerships with otherisdictions; and

Lack of technical assistance associated with th@bkshment of regional
partnerships.

The following means by which barriers to regionabste management

partnerships could be overcome were identifiedthkeholders (Manitoba Conservation

1999):
1,

2.

Financial incentives;

More information and technical assistance;

Establishment of pilot projects to demonstrateltheefits of regional approach;
Education;

Support for regional planning and coordination;

Coordination was critical in establishing regiomartnerships. These agencies

were identified as being candidates for encouragoaperation:
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a. Department of Environment;

b. Association of Manitoba Municipalities;
c. Manitoba Planning Districts;

d. Stewardship organization;

e. New multi-sectoral agency or board.

Local governments identified several elements ahNbba’'s waste management

systems that they were interested in improving (késa Conservation 1999):

1.

2.

Waste reduction;

Multi-material recycling and marketing;

Composting;

Waste disposal ground(s);

White goods recycling and ozone depleting substaswevery;
Used tire pick up service;

Used oil collection facilities; and

Household hazardous waste collection.

The Task Force provided general observations comge Manitoba’s regional

and integrated waste management system (ManitobaseBtion 1999). These

observations were presented by the Task Force #srmthat may warrant attention by

the Government of Manitoba (Manitoba Conservati®@9):

1.

Local governments are on their own to determinentbst effective kind of waste
management system to adopt. The outcome of thésrrdanation is dependent

on, and often limited by, resource constraintsaek lof incentives to establish
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regional partnerships, limited evaluation of avaigaoptions, and limited long
term planning.
2. Training and certification for waste disposal grdsinoperators would be
beneficial.
3. There is no funding program or coordinating agentyplace to support the
development of waste management systems.
4. Some waste management trends do not support Marst@fforts to increase
waste reduction:
a. Low cost waste disposal options;
b. Large number of small waste disposal sites;
c. Continued development of disposal sites in closexiprity to other
facilities;
d. Lack of coordination, vision, and/or direction;
e. Limited overall planning; and
f. Increasing commercialization of waste services ljpudnd private) and
competition for waste volumes to increase landéllenues.
5. There is a strategic opportunity to connect wasthiction to a greenhouse gas
reduction strategy.
6. Disposal ground classification and environmentgirapal process discourages
development of regional partnerships for populaiagreater than 5,000 and

encourages development of small landfills.

59



7. To encourage broader waste minimization practieesght based tipping fees
and user pay systems of waste management shoulimpkemented and
promoted.

8. Improved coordination and planning between stewapdsagencies and
government departments is needed.

9. Northern and remote communities in Manitoba facaquen solid waste
management challenges that sometimes require pnsgtiaat differ from those
designed for communities in southern Manitoba.

The Task Force produced a waste management vesaament for Manitoba:
“Manitoba will strive to develop an integrated weashanagement system that protects
human wealth and the environment, reduces depeademdandfilling through waste
reduction and diversion, and, where appropriateéivines will be coordinated and
planned on a regional basis” (Manitoba Conservatl®99: 30). Specifically, the
following provides some of the recommendationsh®y Task Force for consideration by
the Government of Manitoba (Manitoba Conservati®@9).

Environmental Protection:

1. Require proposed waste management facilities tmgwn environmental impact
assessment and a regional impact assessment tesaddroader social and
economic impacts, etc.;

2. Establish a uniform approval process for all wastgagement disposal facilities;
and

3. Establish high environmental standards (e.g., elt@ waste disposal facilities

posing an environmental risk).
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Integrated Waste Management:

1.

Continue to work toward 50% waste reduction beyysar 2000:

a. Provide incentives for organic waste management andure that

demonstration projects be implemented,;
Develop integrated waste management activities r@gianal basis;
Encourage all local governments to plan to be & péra regional waste
management system within 10 years:

a. Province of Manitoba should designate or estaldisiagency to facilitate
further development of regional waste managemetitiges and support
public and private sector planning of regional wasanagement systems;

Promote waste minimization practices and wastestearover landfill disposal,
and
Encourage local governments to adopt and regulgatiate an integrated regional

waste management plan.

Regional Coordination:

1.

Establish eight benchmark waste management dssttizt facilitate regional
cooperation and planning:
a. Allow boundaries to be flexible to allow formatiah appropriate regional
waste management systems over time;
Designate or establish a lead agency that willdspansible for coordinating the
development of regional solid waste managemenesyst
Ensure consultation processes continue in devejopind delivering integrated

waste management systems;
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4. Support waste minimization activities by enhanaingrdination and partnerships
between and among local governments and stewardgRipcies.

Funding:

1. The Province of Manitoba should establish a fundimmggram to support the
development of regional integrated waste managesystéms; and

2. Funding for the development of new “regional” wadigposal facilities should be
considered only if a plan is developed that denmratest the need for the facility

and shows that it is the only viable option for ameipality.

2.4.1.7 Green and Growing 2005

The ReportGreen and Growing: Building a Green and Prosperéugure for
Manitoba Familiesoutlines some of the milestones achieved in Mbai® waste
management system (Manitoba Energy, Science anthdolgy [MEST] 2005). In 2005,
over 200 local governments received funds to opergidential recycling services from
the two-cent levy on beverage containers paid ley rttanufacturer or seller (MEST
2005). Community recycling programs received maant$7.8 million in 2004/05 and
recovered 70% of available materials (64,613 tomfiedigible materials) (MEST 2005).
Manitoba communities generated an additional $8ianilin revenue for the sale of
recyclable materials (MEST 2005).

In 2005, $3 million in revenue was generated alywday a product levy
established and paid for by members of the Asdoaidor Resource Recovery (MEST
2005). Seventy EcoCentres and collection facilitiese set up to collect oil, oil filters,

and containers (MEST 2005). The recovery and re@nychte of used oil that is available
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for recovery is almost 80% (MEST 2005). In 2004owthl.6 million filters and 350,000
kg of containers were recovered and recycled (MEQJ5).

In 2004/05, for collecting tires at landfills, Idaggvernments received more than
$60,000 and tire processors received almost $2libom{MEST 2005). As a result, about
14,000 tonnes of scrap tires were recycled and &aptof landfills (MEST 2005). In
2004/05 the Government of Manitoba announced nemdifig and that the tire
stewardship board would shift to an industry-leddelodue to the success of the oill
recycling program (MEST 2005).

In 2000, the Waste Reduction and Pollution Preeenkund was established to
stimulate organic composting and other waste resluchitiatives (MEST 2005). From
2000-2005, the WRAPP fund supported 147 projeatsyiging about $2.4 million in

funding (MEST 2005).

2.4.1.8 Action on Climate Change 2008

The documenBeyond Kyoto: Manitoba’s Green Futuirecluded some highlights
of Manitoba’s waste management strategy (Manitotiar8e, Technology, Energy and
Mines [MSTEM] 2008). These highlights included nkagislation requiring the capture
or flaring of methane from large landfills to reducmethane emissions, the
acknowledgement that changes to waste managemdfariitoba would be beneficial to
reach its greenhouse gas emission goal, and d sefas tax exemption for manure
treatment equipment, including slurry tanks, lagéoers, biodigesters, composters, and
separation systems (MSTEM 2008). In 2005, greerdigas emissions from Manitoba’s

waste management system were about 1.0 Mt (MSTEN)20
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2.4.1.9 Manitoba Association for Resource Recoiaport 2008

The Manitoba Association for Resource RecovernpCMARRC) is a non-profit
corporation established in 1997 by manufactureds raarketers of lubricating products
in Manitoba (Manitoba Association for Resources d¥ecy Corp. [MARRC] 2009). Its
mandate is to develop, implement, and adminissé-effective, sustainable, and user-
financed, province-wide stewardship program fordusi, used olil filters, and used oil
containers (MARRC 2009). MARRC derives revenue @pally in the form of
Environmental Handling Charges applied to the saleconsumption of selected
lubricating products in Manitoba (MARRC 2009). 16083, 72% of total recoverable used
oil, 85% of total recoverable filters, and 27% aoftal recoverable containers were
collected (MARRC 2009). In 2008, 53 EcoCentres wereperation, along with 22 other
licensed collection facilities (MARRC 2009). In Z2)J0MARRC ran several educational

campaigns for the public (MARRC 2009).

2.4.1.10 Manitoba Product Stewardship Corporatieap&t 2008/2009

In 2009, the Manitoba Product Stewardship Corpoma(MPSC) produced an
annual report highlighting its 14 years of resufldanitoba Product Stewardship
Corporation [MPSC] 2009). Over the course of 14rgethe MPSC expanded recycling
from 15,000 tonnes in 1995 to 70 million tonnex009 (MPSC 2009). In 2001/2002,
the MPSC achieved a 50% recovery rate from the dtmld recycling stream (MPSC
2009). Between 1995 and 2009, the MPSC collectec ian $100 million from the 2

cent levy on all non-deposit, ready to serve beyereontainers, returning about $85
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million to Manitoba communities based on tonnesectéd; $6 million was invested in
public awareness; $4 million was invest in schodliGation programming; and $1.8
million was provided to municipal technical and mation and education support
(MPSC 2009). In 2009, the total population in pmap@ting communities reached

1,115,834 people (MPSC 2009).

2.4.1.11 Tire Stewardship Manitoba Annual RepoG20

Tire Stewardship Manitoba is a not-for-profit asation formed as a stewardship
agency to represent the tire retailers of Maniteba manage a province-wide scrap tire
recycling program (Tire Stewardship Manitoba 20I0)e program is financially viable
due to an eco-fee based revenue system that hasgyaco-fees according to tire type to
avoid cross-subsidization (Tire Stewardship Marat@010). Tire Stewardship Manitoba
is governed by a Board with representation fromugtd/ (Tire Stewardship Manitoba
2010). In 2009, there were 1300 registered cotlacgioints, there was a 93% diversion
rate, and tire processors sold 1,431 tonnes of lwrowbber and manufactured goods
within the recycled products market and produce@42tonnes of tire derived aggregate

and fuel for end use markets (Tire Stewardship kdéai 2010).

2.4.2 Winnipeg’s waste management strategy

On February 24, 2010, the Winnipeg City Counciledetined that the Council
should direct the Public Service to develop a wiigle waste reduction plan in
consultation with the public (City of Winnipeg 201)0 The plan should consider all

options for reducing waste, including curb-sideamigs pickup as well as bi-weekly
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collection schedules for some materials and includearly and orderly implementation

schedule (City of Winnipeg 2010b). SpecificallyetiCouncil Decision adopted the

following:

. That the Winnipeg Public Service be authorizeddgatiate an extension

to the Collection of Recyclables Contract...and tlesiBential Automated
Garbage Collection Services...for a period of 12 rsnto allow for

completion of the waste management strategy.

. That funding up to $350,000 be approved for antaddil 2010 Capital

Project with funding from the Solid Waste Utilitprf the preparation of

the comprehensive waste management strategy.

. That the Chief Administrative Officer be delegasedhority to finalize the

terms and conditions of the aforesaid extensioeegents.

. That the Proper Officers of the City be authorizeddo all things

necessary to implement the intent of the foregqi@gy of Winnipeg

2010b).

The City of Winnipeg first adopted a waste managenstrategy in 1996; this

strategy was updated in 2001 (City of Winnipeg 2018&ince that time, Winnipeg’s City

Council has determined, the perspective on wasteagement has changed dramatically:

that is, from the current practice of landfillingost of the waste stream to a resource

recovery model that keeps valuable materials odamdfills (City of Winnipeg 2010b).

The Council recognized the importance of organisteraiversion through composting as

a means by which greater diversion rates can bieaah (City of Winnipeg 2010b).
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The Council points out that in Winnipeg, as in mwththe prairies, landfilling
waste is a cheaper option than implementing resa@woovery options (City of Winnipeg
2010b). While, the Council recognizes that a sugfaésecycling program is operating in
the City of Winnipeg, diverting about 17% of thealoresidential waste stream, it also
recognizes that Winnipeg has one of the lowestrdioa rates in Canada (City of
Winnipeg 2010b). Therefore, it recommends that mmehensive waste management
strategy is required to increase diversion rates lagtter understand the opportunities
associated with resource recovery (City of Winnigég0b).

The Council expects, based on discussions withratmenicipalities, that the
development of a comprehensive waste managemeategyr would take 12 to 16
months, although the Council does not anticipatg iaterruption in current services
(City of Winnipeg 2010b). The application for a grafor up to 50% of the costs
associated with this study will be made to the FFatiten of Canadian Municipalities’

Green Municipal Fund (City of Winnipeg 2010b).

2.4.2.1 Winnipeg's organic waste management styateg
On February 24, 2010, the Winnipeg City Councib@ated the following with
respect to an organic waste management strategy:

1. That a curb-side collection program be implemeritedhe North-West
automated cart collection area in order to cokerplus yard waste during
the peak spring and fall period.

2. That the St. James area Leaf-it-with-Us depot besed after the

implementation of recommendation 1.
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3. That the City contract out the collection programm well as the
construction and operation of a yard waste compgdg#tcility to promote
the anticipated yard waste.

4. That the Proper Officers of the City be authorizeddo all things
necessary to implement the intent of the foregdi@gy of Winnipeg
2010a).

The following (City of Winnipeg 2010a) representse tstrategies that were
identified as feasible to the Council with resp@ectnanaging organic waste in the City of
Winnipeg (strategy #2 was chosen, as indicatedgbov

1. Depot Program — Status Quo: continue with the yeadte collection program,
which collected approximately 5,000 tonnes of gpramd fall yard waste at the
12 Leaf-it-with-Us drop-off depots city-wide.

2. Manual collection of about 19,000 tonnes of bagged waste city-wide, using
certified compostable bags. The City will contréteé collection of yard waste,
and yard waste processing for compost. The estimatst is approximately
$1,043,000 annually for the whole city; $232,000 tlee north-west sector that
already has the automated collection carts.

3. Seven month (May to November) yard waste collectpvogram: city-wide
manual collection of about 42,000 tonnes of baggard waste, Estimated
program cost is $2,217,000.

4. Twelve month (year-round) organics and yard wastd-side collection: city-
wide manual collection of kitchen and bagged yaeste — about 64,400 tonnes

of bagged waste. Cost: $4,995,000.
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2.4.3 Audit of Manitoba’s management of contamitiaiees and landfills

In 2007, the Office of the Auditor General (OA@lgased a document titled
Audit of the Province’s Management of Contamin&éds and Landfillswhich outlined
how the Government of Manitoba should be managdgsigantaminated sites and landfills
(Office of the Auditor General [OAG] 2007). The OA@ovided recommendation in
these five broad groups:

1. Oversight and financial reporting of contaminateiless by entities and

municipalities;

2. Department of Conservation’s oversight of contatedaites;

3. Department of Conservation’s oversight of landfills

4. Financial reporting of environmental liabilities ¢fie government reporting

entity in the public accounts; and

5. Municipal management of contaminated sites andfilisénd the financial

reporting of associated environmental liabiliti€@AG 2007).

With respect to landfills, the OAG made 30 recomdmions. Most of the
recommendations involved improving and making madgorous the licensing and
permitting process, improving environmental monitgr and protection, enhancing
communication between government and owners andatmps of landfills, and ensuring
compliance with legislation (OAG 2007). The followi summarizes the OAG’s
conclusions: the risks, liabilities, and due dilige associated with landfills was not
adequately addressed by legislation; protectiothefenvironment was not ensured by

policy and procedures to guide the managementnalfilss; and the licensing of landfills
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was inconsistent for landfills with similar risksie Brady Road landfill, by far the largest
in Manitoba, was operating under a less stringentrenmental license than other, far

smaller Class 1 landfills (OAG 2007).

2.4.4 Other comments on Manitoba’s waste management

To achieve sustainable waste management, an améegmwaste management
approach is desirable (Haque and Hamberg 1996) ké&heomponents of an integrated
waste management strategy include source reducgase, recycling, resource recovery
through energy recovery, and land disposal of uedignaterials (Haque and Hamberg
1996). One strategy can be compared to anothesd®saing “its ability to generate less
waste, conserve more raw material resources, sawe m@nergy, and create fewer
environmental impacts (Haque and Hamberg 1996: .2%}yategies for waste
management should be viewed in light of populati@mtribution patterns: in Manitoba, a
large percentage of the population lives in thatahpity (Haque and Hamberg 1996). In
addition, about 90% of Manitoba’s population liweghin 200 km of its southern border
with the United States (Haque and Hamberg 199&;tteans, given that the length of
the Manitoban border with the United States is ab#®7 km long (International
Boundary Commission n.d.) and assuming that Maaltobastern and western boarders
are perpendicular to the boarder with the Unitedtest about 90% of Manitoba’'s
population lives in an area of 99,400 krThis area is about 15% of Manitoba’s total
area, as well as an area 80% larger than NovasSanti 36% larger than New Brunswick
(Statistics Canada 2005b). As we have seen, botfa [Saotia and New Brunswick have

successful waste management strategies, insofahegs reduce waste disposal and
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increase waste diversion. Given that a vast mgjofitManitobans live within a similar
sized area of land to provinces that operate ssfidewaste management strategies,
Manitoba’s large size, and its resultant populatigsiribution, is no excuse for its poor
track record when it comes to waste diversion asgdasal. However, there has been a
wide-spread belief among Manitobans that becauseitbta is so large and sparsely
populated, there is abundant land suitable for evdstposal, which is one reason why
recycling began later in Manitoba than in othervproes (Haque and Hamberg 1996).
Interestingly, between 1990 and 1996, governmelased a far greater emphasis on
residential recycling, rather than on reduction esukse strategies: this is possibly due to
the former requiring little or no government actiidaque and Hamberg 1996). As
Hamburg, Haque, and Everitt (1997) pointed outhat time, the participation level of
recycling programs in Manitoba during the mid-1990gss well below the level that
would have been required to attain the goal of% B€duction in waste disposal by 2000.
Indeed, according to Haque and Hamberg (1996)Gthernment of Manitoba’s general
strategy was at fault, since a wide range of astwas needed, not a narrowly focused
strategy, to achieve its waste management goal2d8. Interestingly, Haque and
Hamberg (1996) identified the waste managementegfyaat the time as “centered on
ideas and superficial plans rather than specifibeses for any definite action.
Considering the current development of reducticaciices, it will be difficult to attain
by AD 2000 the stated goal for a 50% reduction fittvan 1988 level of amount of waste
going to landfill” (264). Indeed, these authorsdiceed correctly: Manitoba failed to

achieve this goal. In 2006, per capita waste depmsManitoba had fallen to 869 kg,
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which is a 13.1% decrease from the 1000 kg pert@apaste disposal rate in 1988

(Recycling Action Committee 1990, Statistics Canadasgc)

2.5 Conclusion

Properly implemented, sustainable developmentwallgociety to strike a balance
among the social, economic, and environmental gsheAlthough environmental
concerns, particularly in the form of climate changre pervading public thought and
action, social and economic concerns cannot betlfigbushed aside. Indeed,
environmental concernsre social and economic concerns; and, other socia an
economic matters are important in their own righcial and economic considerations,
such as wealth distribution, intergenerational gguand the precautionary principle,
must be taken into account when acting to prevéintate change; otherwise, the
sacrifice of this generation for future generatiomsy be too large or too small.
Governments must also recognize that artificiathgréasing the price of unwanted
practices, such as landfilling, is useful for irasig the rates of wanted practices, such
as waste diversion. However, raising tipping feetaadfills is only one option among
many to increase waste diversion in Manitoba angia@a, in general. What is needed to
produce a sustainable waste management system iisteggrated waste management
system that is tailored to specific elements of Waste stream. Indeed, as Manitoba
clearly demonstrated throughout the 1990s, relyangresidential recycling, alone, to
reduce waste disposal failed to achieve its goab@ reduction in waste disposal.

Therefore, in our frenzy to address climate change, must not forget that our
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development path should be one that encompasses kimats of policy options that are

amenable to maximizing the public good of presextfature generations, alike.
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CHAPTER 3: METHODOLOGY

3.1 Introduction
The method is constructed for the purpose of mgelie objectives, as reiterated

in this section.

3.1.1 Objectives and method
The objectives, presented in Chapter 1, are listddw, as well as the means by
which they were achieved:
1) Ascertain expert stakeholder opinions of the wastanagement sector in
Manitoba, specifically concerning organic waste aggement.
a. Every community in Manitoba that had a populatiorerol,000 people
was contacted to conduct a written survey or photegview with a local
expert concerning his/her perspective on organistevananagement; a
census of these communities was conducted to detertime activities on-
going relating to organic waste management. Theme \l02 communities
in Manitoba that fit this description based on #6 census (Manitoba
Local Government n.d.) and one municipality wastaoted that had a
population less than 1,000 people. In general,Gheef Administrative
Officer (CAO) was contacted in order to determihe person with which
to speak regarding waste management in the regpectbmmunity.
Additional contacts were found by asking surveytipgrants to provide

contact information of people they deemed suitéaeghe survey; it was
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through this method of discovering potential p@ants that | came to
interview someone from a community of less than0Q,@eople. The
opinions and perspectives gathered by the writtetveys and phone
interviews were compiled so that common patterristhames were made
evident.

b. Next, a group of eight survey participants gathemedlune, 2010 to
present the survey results for feedback and vabaand to discuss
potential options for waste management in ManitobDiae participants
included people from the cities of Winnipeg and mdlan (with
populations of 687,619 and 51,350, respectivelyhiclv are the two
largest cities in Manitoba, representing about 6dP4dManitoba’s total
population (Manitoba Health and Healthy Living 2D0%he purpose of
the meeting was to enter into a greater depth studision of waste
management options than is possible on a writtemeguor interview. A
note-taker was used to record the discussion.

2) Determine best practices for waste management.

a. The waste management schemes in Manitoba, Canauolg, N5cotia
Canada, New South Wales, Australia, and Denmarle wtrdied through
a literature review and personal communicationsrder to determine best
practices for the management of waste. Organic evashnagement
strategies were compared for effectiveness at wacigievarious goals,
including waste diversion, producing compost, éngatlocal jobs,

developing long term, sector specific waste managerstrategies, and
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constructing partnerships. Manitoba, Canada isfahas of this research
while the other jurisdictions were selected becaddbeir extensive waste
management strategies, which include organic wastgosting of some
kind.
3) Determined the amount of organic waste enterind,the amount of greenhouse
gases (methane) released from, landfills in Mamitob
a. An estimation of the amount of organic waste goingp landfill was
derived by taking the following steps:
I. A residential waste composition study of Brady Raaadfill in
2000 was used to estimate organic waste disposdahéoCity of
Winnipeg in 2006 (Table 3.1);
ii. Two waste composition studies were used to estirmdtav and
high organic waste disposal for communities othantWinnipeg
in 2006;

iii. The waste disposal rate of the Brandon Landfik@®6 was used
to check the accuracy of the waste disposal ratedmmunities in
Manitoba excluding Winnipeg

iv. Data on population and waste generation, dispasal,diversion
in Manitoba were retrieved from Statistics Canauaa]

v. Data on diversion rates from communities other tNeimnipeg
were retrieved from the now-defunct MPSC website.

Table 3.1  The fractions of the residential waste stream emdeBrady Road Landfill
that are organic.

Category Percent of MSW (by weight)
Paper and textiles 31.0%
Food waste 26.1%
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Garden, park waste and other organics 6.6%

Wood and straw waste

2.3%

Total

66.0%

Source: Earthbound Environmental 2000
b. An estimation of the methane released from larsdiifli Manitoba was

derived by taking the following steps:

Both the RETScreen Clean Energy Project Analysitw&oe and
Scholl Canyon Model were used to estimate methanisseéons
from landfills in Manitoba;

Inputs into the models were based on estimatdseaBtady Road
Landfill (Table 3.2). The methane generation camstgk) was
calculated by using an equation from Thompson .e{28l09) and
the average rainfall pattern at the Winnipeg Ridkan
International Airport between 1971 and 2000 (Enwnent
Canada Weather Office Environment Canada 2006). peneent
of landfill gas that is methane at Brady Road Ldhdfas based on
a study by Tanapat (2004). The methane generaits from
waste (Lo) at Brady Road Landfill was taken fronoifiipson et al.
(2009). All waste in Manitoban landfills was assuime be under
these conditions;

To check the accuracy of RETScreen, an estimatenethane
emissions was made for the Brady Road Landfill imnpeg,
from which 10 years of waste quantities had beerived. Brady
Road Landfill reports its methane emissions to Emment

Canada;
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Iv. As waste data was unavailable for every landfill Ntanitoba,
methane was calculated by developing a model fa lamge
landfill that excluded waste entering the Brady Read Summit
Road landfills. There are well over 200 landfillpesating in
Manitoba (Green Manitoba n.d.a); and

v. Waste data in Manitoba between 1990 and 2006 wsaée (Green
Manitoba n.d.a, Statistics Canada 2008a); an etdiofathe waste
landfilled in Manitoba in 2009 was acquired by gsia Growth
Trend and Linear Trend analysis in Microsoft Ex28D3. Waste
entering either the Brady Road or Summit Road dsadivas
subtracted from the total value. Summit Road ldhdfita was
estimated in 1990 by assuming that Winnipeg hasaheainsistent
38% contribution to the total waste disposed in Mdoa (which is
the average between 2000 and 2009).

Table 3.2 Inputs into RETScreen and Scholl Canyon Model.

Input Value

Methane generation constant (k) 0.023
Methane by volume of landfill gas (%) 56
Methane generation from waste (Lo)*(tanne) 136

78



REFERENCES

Abbasi, P. A., J. Al-Dahmani, F. Sahin, H. A. Jitiihi, and S. A. Miller. 2002. Effect of
compost amendments on disease severity and yiatihr@dto in conventional and
organic production systems. Plant Disease 86:136-16

Ackerman, F. 2000. Waste Management and Climaten@ha_ocal Environment 5(2):
223-229.

Anand, S., and A. Sen. 2000. Human developmenteaodomic sustainability. World
Development 28(12):2029-2049.

Aye, L., and E. R. Widjaya. 2006. Environmental ascbnomic analyses of waste
disposal options for traditional markets in IndaaesWaste Management
26:1180-1191.

Barlaz, M. A, G. Green, J. P. Chanton, C. D. Goldsmith, andRG Hater. 2004.

Evaluation of a biologically active cover for migigon of landfill gas emissions.
Environmental Science and Technology 38:4891-4899.

Barrieu, P., and B. Sinclair-Desgagné. 2006. Orcqurgonary policies. Management
Science 52(8):1145-1154.

Beede, D. N., and D. E. Bloom. 1995. The econoroicsunicipal solid waste. The
World Bank Research Observer 10(2):113-150.

Bishop, R. C. 1993. Economic efficiency, sustailighi and biodiversity. Ambio

22(2/3):69-73.

79



Bogner, J., and E. Matthews. 2003. Global methaméssions from landfills: New
methodology and annual estimates 1980-198kbal Biogeochemical Cycles
17(2):34-1-34-18.

Bogner, J., M. Abdelrafie Ahmed, C. Diaz, A. Fad}). Gao, S. Hashimoto, K.
Mareckova, R. Pipatti, T. Zhang. 2007. Waste Manzgdg. In Climate Change
2007: Mitigation. Contribution of Working Group Itb the Fourth Assessment
Report of the Intergovernmental Panel on Climatear@e [B. Metz, O.R.
Davidson, P.R. Bosch, R. Dave, L.A. Meyer (edsgntbridge University Press,
Cambridge, United Kingdom and New York, NY, USA.tRReved October 24,
2010 from <http://www.ipcc.ch/pdf/assessment-rejpoftwg3/ar4-wg3-
chapter10.pdf>.

Bonam, R. 2009. Understanding Waste from a Clin@&ttange Perspective: Municipal
Solid Waste Management in Canada (Master’s theRislrieved November 26,
2010 from
<http://lumanitoba.ca/institutes/natural_resouraffifpeses/Masters%20Thesis%
20Bonam%202009.pdf>.

Borjesson, G., B. Samuelsson, J. Galle, and B.Jén&son. 2000. Methane emissions
from landfills: Options for measurement and cont8iratford-upon-Avon.

Braber, K. 1995. Anaerobic digestion of municipalic waste: a modern waste disposal
option on the verge of breakthrough. Biomass ameBergy 9:365-376.

Chynoweth, D. P., J. Owens, D. O’'Keefe, J. F. Kld&d. Bosch, and R. Legrand. 1992.
Sequential batch anaerobic composting of the ocgaction of municipal solid

waste. Water Science and Technology 25:327-339.

80



City of Vancouver. 2009. Vancouver Landfill & Vanoger South Transfer Station rates.
Engineering Services. Retrieved February 20, 2009rom f
http://vancouver.ca/engsvcs/solidwaste/landfilésaitm

City of Winnipeg. 2009. Brady Road Landfill. Retredl February 20, 2009 from
http://www.winnipeg.ca/WaterandWaste/garbage/braagrstm

City of Winnipeg. 2008a. Water and waste. Retrievédne 20, 2008 from
http://www.winnipeg.ca/waterandwaste/recycle/reitygiReport.stm

City of Winnipeg. 2008b. Water and waste. Retrievddne 20, 2008 from
http://www.winnipeg.ca/waterandwaste/garbage/regiddiReport.stm

City of Winnipeg. 2010a. Organic Collection OptionReport — Standing Policy
Committee on Infrastructure Renewal and Public Work February 9, 2010.
Minute No. 232.

City of Winnipeg. 2010b. Preparation of a Comprediam Waste Management Strategy.
Report — Standing Policy Committee on InfrastruetRenewal and Public Works
— May 25, 2010. Minute No. 442.

Christensen, T. H., P. Kjeldsen, P. L. Bjerg, B.JBnsen, J. B. Christensen, A. Baun, H.
J. Albrechtsen, and G. Heron. 2001. Biogeocheynddttandfill leachate plumes.
Applied Geochemistry 16:659-718.

Curmally, A. 2004. Exploring Economic Incentivesr fdeffective Solid Waste
Management in Rhode Island. Retrieved January 19092 from
http://envstudies.brown.edu/oldsite/env/theses/@n@304/Curmally _Atiyah/Atiy

ah%20Curmally.pdf

81



Czepiel, P., J. Shorter, R. Harriss, C. Kolb, andLBmb. 2002. The influence of
atmospheric pressure on whole-landfill methane sions observed during a
multi-season study. Scientific poster. Retrievedly Ju7, 2008 from
http://Ist.sb.luth.se/iclrs/web/post2002/ppt/pasieepiel.pdf

David, A. 2007. Overview of municipal solid wasteISW) management in Canada.
Environment Canad&overnment of Canaddn proceedings “Municipal Waste
Management Workshop: Different Approaches and &wiat’ Retrieved January
16, 2009 from http://www.awma-
ovc.ca/AWMA_OVC_WMWorkshop_Alain_David.pdf

Denman, K. L., G. Brasseur, A. Chidthaisong, PisCiR. M. Cox, R. E. Dickinson, D.
Hauglustaine, C. Heinze, E. Holland, D. Jacob, dhrhann, S. Ramachandran, P.
L. da Silva Dias, S. C. Wofsy and X. Zhang. 2003uflings Between Changes
in the Climate System and Biogeochemistry. Glimate Change 2007: The
Physical Science Basis. Contribution of Working @rol to the Fourth
Assessment Report of the Intergovernmental Pan€lliomate Changg¢Solomon,
S., D. Qin, M. Manning, Z. Chen, M. Marquis, K. Bveryt, M. Tignor and H. L.
Miller (eds.)]. Cambridge University Press, Cambdd United Kingdom and
New York, NY, USA.

Division for Sustainable Development. n.td.N. Department of Economic and Social
Affairs. Retrieved February 18, 2009 from
http://www.un.org/esa/dsd/dsd/dsd_index.shtml

El-Fadel, M., A. N. Findikakis, and J. O. Lecki@9¥. Environmental Impacts of Solid

Waste Landfilling. Journal of Environmental Managemm50:1-25.

82



Electronics Product Stewardship Canada. n.d. EPB@isstry-Led Provincial Programs.
Retrieved October 26, 2010 from <http://www.epsizca

Elliott, A. 2008. Is composting organic waste spireg? Statistics CanadaGovernment
of Canada Retrieved January 19, 2009 from http://www.statge.ca/pub/16-
002-x/2008001/10540-eng.htm#4

Environment Canada. 2009. Canada’s 2006 GreenhBaselnventory Government of
Canada Retrieved February 11, 2009 from
http://www.ec.gc.ca/pdb/ghg/inventory report/2086/teng.cfm

Environment Canada. 2007. Landfill gas — overvi@svernment of Canad&etrieved
February 11, 2009 from http://www.ec.gc.ca/wmd-
dgd/default.asp?lang=En&n=10E36DBA-1

Environment Canada. 2006. Greenhouse gaGssiernment of CanadaRetrieved
January 16, 2009 from http://www.ec.gc.ca/pdb/ghgd/gases_e.cfm

Environment Canada Weather Office Environment Can&0D06. Canadian climate
normals or averages 1971-2000. Retrieved July, 2007
<http://www.climate.weatheroffice.ec.gc.ca/climatermals/index_e.html>.

European Compost Network. n.d.. Biological waseatinent in Europe — technical and
market developments. Retrieved January 19, 2009 m fro
http://www.compostnetwork.info/index.php?id=10

Ferrara, I., and P. Missios. 2005. Recycling andt/®iversion Effectiveness: Evidence

from Canada. Environmental & Resource Economic220:238.

83



Folke, C., S. Carpenter, T. EImqvist, L. Gunder€onS. Holling, and B. Walker. 2002.
Resilience and sustainable development: Buildireptide capacity in a world of
transformations. Ambio 31(5):437-440.

Forster, P., V. Ramaswamy, P. Artaxo, T. BerntserBetts, D. W. Fahey, J. Haywood,
J. Lean, D. C. Lowe, G. Myhre, J. Nganga, R. PrtanRaga, M. Schulz, and R.
Van Dorland. 2007. Changes in Atmospheric Congititieand in Radiative
Forcing.In: Climate Change 2007: The Physical Science BaSmtribution of
Working Group | to the Fourth Assessment Repai@intergovernmental Panel
on Climate ChanggSolomon, S., D. Qin, M. Manning, Z. Chen, M. Maig|K.
B. Averyt, M. Tignor and H. L. Miller (eds.)]. Camtge University Press,
Cambridge, United Kingdom and New York, NY, USA.

Friesen, B. March 2000. Landfill Ban Stimulates @asting Programs in Nova Scotia.
BioCycle Magazine 41(3):53.

Gollier, C., B. Jullien, and N. Treich. 2000. Sdiéa progress and irreversibility: an
economic interpretation of the ‘Precautionary PFphle’ Journal of Public
Economics 75:22P53.

Green Manitoba. N.d.a. History of waste minimizatim Manitoba.Government of
Manitoba Retrieved June 23, 2010 from
<http://www.greenmanitoba.ca/cim/dbf/history.pdf?ioh=150&si_id=1001>.

Green Manitoba. N.d.b. Landfill levy program (WRARSovernment of Manitoba
Retrieved October 24, 2010 from
<http://www.greenmanitoba.ca/cim/1001C7_1T1T19T73VI23T12T753T13T

1551.dhtm>.

84



Hamburg, K. T., C. E. Haque, and J. C. Everitt. L98lunicipal waste recycling in
Brandon, Manitoba: Determinants of participatoryhdngour. The Canadian
Geographer1(2): 149-165.

Haque, C. E., and K. T. Hamberg. 1996. The cha#len§ waste stewardship and
sustainable development: A study of municipal wastanagement in rural
Manitoba.Great Plains Research: 245-268.

Huhtala, A. 1997. A post-consumer waste managemeuatel for determining optimal
levels of recycling and landfillingEnvironmental and Resource Economics
10:301314.

International Boundary Commission. N.d. BoundargtsaRetrieved October 28, 2010
from <http://www.internationalboundarycommissiomtxoundaryfacts.html>.

IPCC. 2007. Summary for Policymakers. @Glimate Change 2007: The Physical Science
Basis. Contribution of Working Group | to the FdurAssessment Report of the
Intergovernmental Panel on Climate Chari§elomon, S., D. Qin, M. Manning,
Z. Chen, M. Marquis, K. B. Averyt, M. Tignor and H.. Miller (eds.)].
Cambridge University Press, Cambridge, United Korgdand New York, NY,
USA.

Kjeldsen, P., M. A. Barlaz, A. P. Rooker, A. Bauxn, Ledin, T. H. Christensen. 2002.
Present and long-term composition of MSW landéthdhate: A review. Critical
Reviews in Environmental Science and Technology3297—-336.

Lay, J., Y. Li, and T. Noike. 1996. Effect of maist content and chemical nature on

methane fermentation characteristics of municipdidswastes. In proceedings:

85



Japan Society of Civil Engineers. Journal of Enwmental Systems and
Engineering Div. 1: 101-108.

Manitoba Association for Resources Recovery CoNpARRC]. 2009. 2008 annual
report.

Manitoba Conservation. 1999. Final report of thenktzba regional waste management
task force: Regional integrated waste managementionacplan and
recommendationgsovernment of Manitoba

Manitoba Energy, Science and Technology [MEST].22@Breen and growing: Building
a green and prosperous future for Manitoba famiEs/ernment of Manitoba

Manitoba Environment. 1991. Waste reduction andsgargon: 1991 strategy report.

Government of Manitoba

Manitoba Environment. 1996. Waste reduction andvgmBon: Waste reduction and
prevention strategy report 1996overnment of Manitoba

Manitoba Local Government. n.d. Municipalities. @avment of Manitoba. Retrieved
May 17, 2010 from <http://web5.gov.mb.ca/public/nuypalities.aspx>.

Manitoba Product Stewardship Corporation [MPSC]02202008/2009 annual report:
Fourteen years of recycling success, performandeesults.

Manitoba Science, Technology, Energy and Mines.82@kyond Kyoto: Manitoba’s
green futureGovernment of Manitoba

McCabe, D. J. 1976. Progress Report of Efforts detad during the Second Year of
Baled and Unbaled Solid Waste Studies. System Taaby Corp., Xenia, Ohio.

Min, H., and W. P. Galle. 1997. Green purchasingtsgies: Trends and implication. The

Journal of Supply Chain Management 33(3):10-17.

86



Mohareb, A. K., M. Warith, R. M. Narbaitz. 2004.r&egies for the municipal solid
waste sector to assist Canada in meeting its Ky@itmtocol commitments.
Environmental Revue 12:71-95.

Nevens, F., and D. Reheul. 2003. The applicatiomegfetable, fruit and garden waste
(VFG) compost in addition to cattle slurry in aagié maize monoculture: nitrogen
availability and use. European Journal of Agrondry189-203.

Office of the Auditor General [OAG]. 2007. Audit ¢fie Province’s Management of
Contaminated Sites and LandfillSovernment of Manitoba

Okeke, C., and A. Armour. 2000. Post-landfill sitiperceptions of nearby residents: a
case study of Halton landfill. Applied GeographylZ¥-54.

Otten, L. 2001. Wet-dry composting of organic miywat solid waste: current status in
Canada. Canadian Journal of Civil Engineering 28-130.

Pinamonti, F. 1998. Compost mulch effects on seitilfty, nutritional status and
performance of grapevine. Nutrient Cycling in Agrosystems 51:239-248.

Read, A. D. 1999. Making waste work: Making UK opatl solid waste strategy work at
the local scale. Resource, Conservation and Rexy2b:259-285.

Recycling Action Committee. 1990. Action plan: A st& minimization strategy for
Manitoba in the 1990sPrepared for Manitoba EnvironmenGovernment of
Manitoba

Renkow, M., and A. R. Rubin. 1998. Does municipalids waste composting make
economic sense? Journal of Environmental Manage&8889-347.

Sathaye, J., A. Najam, C. Cocklin, T. Heller, Fcbteq, J. Llanes-Regueiro, J. Pan, G.

Petschel-Held , S. Rayner, J. Robinson, R. SchaeffeSokona, R. Swart, H.

87



Winkler. 2007. Sustainable Development and Mitigati In Climate Change
2007: Mitigation. Contribution of Working Group Itb the Fourth Assessment
Report of the Intergovernmental Panel on Climatear@e [B. Metz, O. R.

Davidson, P. R. Bosch, R. Dave, L. A. Meyer (edSgmbridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

Spokas, K., J. Bogner, J. P. Chanton, M. MorcetAtan, C. Graff, Y. Moreau-Le
Goluan, and I. Hebe. 2006. Methane mass balaritee® landfill sites: What is
the efficiency of capture by gas collection system#/aste Management,
26(5):516-525.

Statistics Canada. 2008a. Disposal and diversiowaste, by province and territory,
2004 and 2006 (Diverted materials per capi@)vernment of Canad&etrieved
May 4, 2010 from <http://www40.statcan.ca/l01/cstdi/ir32d-eng.htm>.

Statistics Canada. 2008b. Waste management indsistvey: Business and government
sectorsGovernment of Canad&atalogue no. 16F0023X.

Statistics Canada. 2005. Human activity and therenment: Solid waste in Canada.
Government of Canad&atalogue no. 16-201-XIE.

Statistics Canada. 2005b. Land and freshwater abga,province and territory.
Government of Canada Retrieved Mar 4, 2010 from
<http://www40.statcan.ca/l01/cst01/phys01-eng.htm>.

Tanapat, S. 2004. A feasibility study of municipahste-to-energy management:
Measurement of landfill gas quality at Brady Roaandfill in Canada.

Unpublished Master’s thesis, University of Manitpldéinnipeg, Canada.

88



The Natural Step. n.d.. The Four System Conditidtetrieved March 6, 2009 from
http://www.thenaturalstep.org/en/canada/the-systenditions

Thompson, S., J. Sawyer, and J. E. Valdivia. 2828lding a better methane generation
model: Validating models with methane recovery sateom 35 Canadian
landfills. Waste Manageme@0(7): 2085-2091.

Thompson, S., and R. Bonam. Best practices forredipg the life of landfills: Results of
a 2005 Canadian landfill survey. Unpublished Manipsc

Thompson, S., J. Sawyer, R. Bonam, and S. SmitB6.20 Recommendations for
Improving the Canadian Methane Generation ModeLfondfills. University of
Manitoba prepared for Environment Canada, Marcl6200

Tiehm, A., K. Nickel, and U. Neis. 1997. The use wfrasound to accelerate the
anaerobic digestion of sewage sludge. Water Sciamce Technology 36(11):
121-128.

Tire Stewardship Manitoba. 2010. 2009 annual report

Tuomela, M., M. Vikman, A. Hatakka, and M. Itavaa2800. Biodegradation of lignin in
a compost environment: a review. Bioresource Teldyyo72:169-183.

van der Werf, P., and M. Cant. 2007. State of Castipg in Canada, part 2. Solid Waste
Magazine December/January: 43—46.

Wardrop Engineering Inc. [WEI]. 1996. Capital regivaste management inventory:
Volume 1 of 2 Prepared for Manitoba Environment, Government ohhtzba.

WCED. 1987. Our common future: World Commission d&mvironment and

Development. Oxford University Press, Oxford.

89



Westerman, P. W., and J. R. Bicudo. 2005. Manageowsiderations for organic waste
use in agriculture. Bioresource Technology 96:273-2

Wilson, E. J., F. R. McDougall, and J. Willmore 020 Euro-trash: Searching Europe for
a more sustainable approach to waste managemesduiRe, Conservation and

Recycling 31:327-346.

90



CHAPTER 4: SURVEY AND MEETING OF EXPERT STAKEHOLDER S:
ORGANIC WASTE MANAGEMENT PERSPECTIVES IN MANITOBA,

CANADA

4.0 Introduction

In 2006, Canada had an overall waste diversion ght@bout 22.0% (Statistics
Canada 2008). In 2009, by far the largest munittipal the province of Manitoba was
Winnipeg, with about 55.2% of the provincial pogida; the second largest city in
Manitoba was Brandon, which had about 4.2% of thevipcial population (City of
Winnipeg 2010a, Manitoba Health and Healthy LivE@9). At this time, Winnipeg had
a diversion rate of about 9.9%, although its residé waste diversion rate was about
19.2% (City of Winnipeg 2010a, City of Winnipeg 2@l City of Winnipeg 2010c, T.
Kuluk personal communication April 9, 2010). In BO@he province of Manitoba had an
overall diversion rate of 13.0% (Statistics Cana2688). Considering the low diversion
rates in Winnipeg and Manitoba compared to othenionpalities and provinces in
Canada, Manitoba’s waste management system isad o€ change: specifically, the
inclusion of an organic waste diversion progranttipalarly in the City of Winnipeg,
would be helpful in achieving a higher diversiorteraThe Federation of Canadian
Municipalities and the Government of Nova Scotiar fnstance, have provided a
guideline and an example, respectively, for how ingplement successful waste

management strategies.
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Federation of Canadian Municipalities

Canadian municipalities are increasingly recogmzimat targeting organic waste
is critical to achieving a high rate of waste dsien (Federation of Canadian
Municipalities [FCM] 2009). According to FCM (20Q9nany municipalities in Canada
are implementing waste management options for ccgamste; the following list
describes some successful waste management astiwtithin certain Canadian
communities:

» Regional District of Nanaimo, British Columbia:
o Commercial and institutional food waste landfilhba
o0 Curb-side collection of residential food waste; and
o Population of 146,000 and a diversion rate of 64%
¢ Hamilton, Ontario:
o Curb-side collection of residential food waste gadd waste; and
o Population of 518,200 and a diversion rate of 44%.
» Owen Sound, Ontario:
o A landfill ban on yard waste;
o An outdoor windrow composting site for yard waste;
0 Subsidizes backyard composters; and
o Population of 21,800 and a diversion rate of 51%.
* Victoriaville, Quebec:
0 Three-stream curb-side pickup program;
o Optional pickup food and yard waste (80% particpatate);

0 Automated collection vehicles;
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o Collects yard waste seasonally in paper bags; and
o Population of 41,316 and a diversion rate of 64%.
Charlottetown, Prince Edward Island:
0 Three-stream curb-side pickup program;
o0 Weekly pickup of food waste;
o Spring and fall yard waste pickup program;
o Mandatory organic waste diversion program for resid and business;
and
o Population of 32,200 and a diversion rate of 60%@NF2009).

According to the FCM (2009), the following lessonave been learned from

communities that have implemented effective wasieagement strategies:

Provincial government assistance with recycling ¢esp offset the cost of
recycling and reduce the market variability foryged materials;

Public involvement in decision-making can improweenenunity buy-in;
Consulting businesses is useful since they maybleeta develop models that can
adapt to change (e.g., in markets);

Regional waste management programs are key to ffiteeit management of
waste in rural communities;

A waste management strategy is needed;

Allowing sufficient time for planning, developingand implementing waste
management options is critical,

Bylaws can increase waste diversion by increasinglip awareness and

participation;
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* Twelve-month pilot programs are effective for tegtiand promoting new
initiatives;

» Clear disposal bags allow for proper enforcemersiooirce separated waste;

* Residents are often motivated by environmentalarsticial concerns;

* Residents should be given warning when violatinigg;
Municipalities should build on previous succesgegdin support.
Another model that might be useful to consider.eotthan those produced by

individual municipalities, is the waste managemetategy implemented by the

Government of Nova Scotia.

Nova Scotia

In 1989, the Government of Nova Scotia decidedeibtlse target of reducing
waste disposal by 50% by the year 2000 compare®8® levels (Wagner and Arnold
2008). In 1993, the Government of Nova Scotia atetil the process of developing an
integrated waste management system by administerisgries of studies to determine
how to proceed in order to meet their waste dieargioal (Wagner and Arnold 2008).
The studies found that economies of scale couldrdadized through regional and
municipal collaboration (Wagner and Arnold 2008)ei, in 1995, based on seven public
consultations, Nova Scotia’s Solid Waste-Resour@dgement Strategy was created
(Wagner and Arnold 2008). This provincial stratdgd the broad goals of achieving a
50% disposal reduction by 2000, create more stnhgéandards for waste disposal,
reduce waste management costs through regionalizafi services, and to recognize

waste as a resource with economic value (WagneAamald 2008). In 1995, seven solid
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waste management regions were created based aesstfddemographics and waste
management needs and capacity (Wagner and Arndlfl)20hese waste management
regions, along with the 55 municipalities contaivathin them, are largely responsible
for implementing their waste management regimesgiWa and Arnold 2008). The
municipalities and regions are partially fundedotigh the RRFB, which operates a
deposit/refund system for beverage containers aoddes some of the funds from that
system to municipalities; however, the RRFB is aksponsible for public education and
awareness campaigns regarding waste (Wagner amadA2008). Funding levels from
the RRFB are based on per capita municipal wasigodal rates (Wagner and Arnold
2008). Another source of regional funding is pr@ddhrough levies on certain goods,
such as tires, paint, and milk cartons (WagnerAmnadld 2008).

Beginning in 1996, Nova Scotia began implementiagutations with regard to
waste, starting with a ban of the open-burning aste® and the implementation of strong
emissions standards for waste incinerators (WagnéerArnold 2008). Also beginning in
1996 were provincial bans on certain items froneeng landfills, culminating in 1998
with an organic waste ban (Wagner and Arnold 20B6&)wever, as materials were
banned from landfills, the Government of Nova Sxotcognized the need to develop a
system to capture these materials (Wagner and &2@08). The approach for managing
this system is as follows: 1) implement a municitheike-stream (garbage, recyclables,
and organics) curb-side pickup system; 2) estalpliskiince-wide waste drop-off centres;
3) develop industry stewardship agreements in a@g@romote the capture of product-
specific materials; and 4) create provincial edioca programs to improve source

separation (Wagner and Arnold 2008). In 1997, theveBhment of Nova Scotia

95



implemented strict standards for the design andatioe of landfills; landfills that did
not meet these new standards were required to bio2006 (Wagner and Arnold 2008).
As a result of these standards, only seven engeddandfills existed in Nova Scotia by
August 2006 (Wagner and Arnold 2008). Finally, fhdipping fees in the province
slowly increased over time in response to the cimgnhgvaste management regime
(Wagner and Arnold 2008). In Halifax Regional Mupality before 1989, there was no
tipping fee at the landfill; by 2001, the tippingef had reached $115 per tonne of waste
(Wagner and Arnold 2008). In 2006, other regionthefprovince saw an average tipping

fee of $80 per tonne (Wagner and Arnold 2008).

Study Purpose

This study sought to acquire expert stakeholdemiops of waste management, in
particular organic waste management, in Manitobavriten or phone survey of expert
stakeholders from various municipalities throughdlainitoba and an expert stakeholder
meeting were conducted to determine how organictevasanagement and waste
management, in general, might be improved in Mdaitolrhe results of the survey and
stakeholder meeting are discussed with respedtetdecommendations of the FCM and
the strategy actually implemented by the Governméhtova Scotia. The results are also
discussed in the context of implementing a sucaéssfjanic waste management system

in Manitoba, Canada.
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4.1 Method

Every community in Manitoba that had a populatiorero1,000 people was
contacted to conduct a written survey or phonerwiges with a local expert in waste
management concerning his/her perspective on argamiste management and the
activities on-going in the community relating t@anic waste management. In Manitoba,
102 communities with populations greater than 1,080ple, based on the 2006 census
(Manitoba Local Government n.d.), were contactedaddition, one municipality was
contacted that had a population less than 1,00plpe®he 103 communities contacted
represented about 86.5% (Table 4.1) of the totpufaion of Manitoba in 2006 (City of
Winnipeg 2010a, Manitoba Local Government n.d.)m@unity details can be found in
Appendix C.

Table 4.1 Number of surveyed municipalities, by populatrange, and total
population in 2006.

Population Range Number of Municipalities Population
> 50,000 1 633,451
15,000 — 50,000 1 41,511
10,000 — 15,000 6 73,460
5,000 — 10,000 15 109,156
1,000 — 5,000 80 166,115
< 1,000 1 692
Survey Totals 103 1,024,385
Provincial Population 1,184,000

Source: City of Winnipeg 2010a, Manitoba Local Governnneaht

In general, the Chief Administrative Officer (CA®J)as contacted in order to
determine the person with which to speak regardiagte management in the respective
community. Additional contacts were found by askswyvey participants to provide
contact information of people they deemed suitdbtethe survey; it was through this
method of discovering potential participants thatame to interview someone from a

community of less than 1,000 people. The opinicatheyed by the written surveys and
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phone interviews were compiled so that common petand themes were made evident.
The survey can be found in Appendix A.

Next, a group of eight survey participants (exakeholders) was gathered in
June, 2010 to present the survey results for fexkdaad to discuss potential options for
waste management in Manitoba. The participantsuded people from the cities of
Winnipeg and Brandon (with populations of 687,608 &1,350, respectively), which are
the two largest cities in Manitoba, representingul®1% of Manitoba’s total population
(Manitoba Health and Healthy Living 2009). The pase of the meeting was to enter
into a greater depth of discussion of waste managemptions than is possible on a
written survey or interview. A note-taker was usedecord the discussion. The minutes
of the meeting can be found in Appendix B

It should be emphasized that the general publicrve#iber surveyed nor included
in the meeting. The persons who participated irstireey and meeting were identified as
experts in the field of waste management. Therefweéher the results of the survey nor

the results of the meeting can be extrapolateddaeneral public.

4.2 Results

4.2.1 Survey/Interview Participation

One-hundred and two communities in Manitoba (a# tommunities with a
population of at least 1,000 people) provided imfation on tipping fees and on-going
organic waste management programs: that is, a sesistommunities was conducted to

acquire information on tipping fees and organic teamanagement programs, not a
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sample. In addition, 14 communities and 28 peoplé@pated in a more detailed written
or phone survey. The population of communities tbatticipated in the survey was
729,523, or 61.6% of the total Manitoba population2006 (City of Winnipeg 2010a,
Manitoba Local Government n.d.). The low commupigyticipation in the written/phone
survey was a result of two factors. First, manytted communities contacted do not
manage their own municipal solid waste; rather,ytlsend their waste to other
communities that have landfills. In many of thesenmunities, the CAOs did not know
of anyone to whom they could refer me. Secondhefgeople to whom | was directed,
many declined either because of being too busyeoalse they did not believe they
could contribute constructively to the survey. Whats consistent across the smaller
communities was that public works departments, thie typically responsible for solid
waste management, are often understaffed and eejtordo more work than they are
generally able. As such, many potential participateclined the survey simply due to
time constraints and 13 individuals from 13 diffgar&eommunities agreed to do the
survey, but, after numerous attempts to get thefill ib out, did not. On the other hand,
many potential participants did not feel they coatthtribute to the survey, since the
waste management in their respective communitisgmple with no signs of changing:
that is, waste is picked up or dropped off for Fhdg, with some limited recycling.
Waste management in these communities is eithea poibrity or a low enough priority

that it cannot be addressed in a meaningful way.
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4.2.2 Survey/Interview Results

The results of the survey will be broken down dleves. First, the data on tipping
fees and organic waste management programs on-gaingommunities will be
presented. Next, the broad perspectives of thecpgmmts of the survey with regard to
waste management and policy direction will be puvard. The third section will focus
on whether participants felt that implementing e@rigawaste management options is
justified. Next, options for organic waste managentkat were cited by participants will
be revealed, including what past options were ain@sel what options they believe will
be implemented in the future. Then, the participantew of public participation in
decision-making for waste management will be presknFinally, the participants’
perspective on barriers to change in waste manageame how these barriers can be

overcome are documented.

4.2.2.1 Landfill tipping fees and organic waste @@@ment programs

The amounts charged as landfill tipping fees in Nbdoa vary widely. The tipping
fees that were collected by the survey apply tadesdial waste, as opposed to
commercial, industrial, or construction and denmmiitwaste. The survey found that,
often, contractors bringing in commercial, indwdtriand construction or demolition
waste are charged much higher tipping fees thaal l@sidents; however, these tipping
fee rates were not collected given the complexitthe rate schemes at each landfill. The
statistics of residential landfill tipping fees Manitoba are presented in Table 4.2. It
should be pointed out that many landfills have uaiqeans by which to charge residents

for landfilling their waste, since weight scales aot available at many landfills; as such,
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some statistics, in particular the range, may lewveki. The most useful statistic is the
weighted average because it most accurately repsesipping fees in Manitoba. This

weighted average gives more importance to the He®/innipeg since it is by far the

largest community in Manitoba and has a much highan average tipping fee at its
landfill. Also interesting is the number of peop¥o dispose of their waste at landfills
that are not charged for waste disposal. This nanssalightly misleading, however,

because, although more than 10% of the Manitobangged do not pay to dispose of
their waste at their local landfill, many are taxgukcifically for waste management on
their property taxes.

Table 4.2 Landfill tipping fee and population statistics inakitoba (June 2010).

Total population of communities surveyed: 1,023,6941=102)
Statistic Survey finding
Range $0.00/tonne to $146.34/tonne
Average $18.38/tonne
Mode $0.00/tonne
Median $0.00/tonne
Weighted Average $37.53/tonne
Population paying no tipping fees 107,559
Percent of surveyed population with no tipping fees  10.51%

Notes:
1. See Appendix C for tipping fee data for all communities.

Table 4.3 presents the accessibility of organicte&vasanagement options to
Manitobans. More than four out of five Manitobansveyed had access to some form of
organic waste management option, with nearly atheke people having access to yard,
garden, and/or food waste curb-side pickup or drbpat a municipally-operated
compost pile. Far fewer participants had accegedd waste curb-side pickup or drop-
off at a local compost pile, with only one commuyniitaving curb-side pickup of food
waste, namely, the City of Winkler. It should beetthat there is a private contractor in
Winnipeg that provides an organic waste pickupiserfor a fee, including food waste;

however, the population of Winnipeg was not countedable 4.3 as having an organic
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waste curb-side pickup program, because the oparairelatively small and did not, at
the time of the survey, serve residences.

Table 4.3  Accessibility of organic waste management opti@anslanitobans (June

2010).
Total population of 102 communities surveyed: 1,023,698=102)
Access to organic waste Population Percent of Population (%)
management option
Organic program of any kind 853,759 83.40
Yard, garden, and/or food waste 825,674 80.66
curb-side pickup or drop-off
Compost bin sales and/or subsidieg 725,064 70.85
Food waste curb-side pickup or drop- 131,694 12.86
off
Food waste curb-side pickup 9,106 0J89

The weighted average tipping fee for the commusitiet provided organic waste
management options to their residents was highen the overall weighted average
tipping fee found by the survey. The weighted ager#éipping fee for communities
providing yard, garden, or food waste managemetiomp was $42.88, about 14%
higher than the overall weighted average (see Téldle The weighted average tipping
fee for communities providing food waste managenugnions was $42.04, about 12%
higher than the overall weighted average (see TaRle

Of the 35 communities participating in some formasimposting, only seven
communities provided organic waste diversion quisti Furthermore, of these seven
communities, only four were able to provide preaibeersion numbers for the whole
community. In 2009, the total estimated amountrghaic waste diverted, as reported by

the seven communities, was 35,269.83 tonnes.

4.2.2.1 Broad opinions and perspectives of sunagtigipants
In general, the participants of the survey showedeat interest in organic waste

management issues, with 26 out of the 28 partit§pd83%) rating organic waste
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management as having a greater than average (gteate4 out of 7) importance in the
overall waste management sector, while 21 (75%joreded 6 or greater (See Table 4.4).
Furthermore, all participants agreed that Manitobald, in general, better manage its
organic waste, while 27 participants stated thairtimunicipality of residence could
better manage its organic waste.

Table 4.4 Survey Rating Scale.

1 2 3 4 5 6 7
Not Neutral Very
important Important

Twenty-four out of 28 participants (86%) ratec ttmportance of sustainable
organic waste management options as 6 or gred&gralicipants (93%) gave a rating of
5 or greater, while two (7%) gave a rating of 4t,Baterestingly, the participants were
divided over the meaning of ‘sustainable developir{@able 4.5).

Table 4.5 Participant responses to the question “How would gescribe the
concept of “sustainability” or “sustainable devetognt?”

Total Respondents = 22

Number of Percent of total Stated View

respondents respondents (%)

11 50 Practices that do not have negative, long term envirdaimen
impacts.

6 27 Practices that balance environmental, economics, and social
considerations.

6 23 Practices that balance environmental and economic issues.

1 5 Programs involving regional planning to increase efficiency

1 5 Taking the precautionary principle into account.

1 5 A political term that is overused and misused.

More people were concerned with implementing snghde practices than with
the threat of climate change. When asked whetlegr were, in general, concerned with
the predicted effects of global climate change Wugreenhouse gas emissions, 19 out of
25 participants (76%) said they were, while foub%d said they were not. One
participant (4%) said he/she were “somewhat” camegrand one other (4%) was

“undecided.”
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Finally, 24 out of the 28 participants (86%) a thme of the interview held a job
related to municipal solid waste management. Thotheer participants (11%) each
worked within a local government, while one pagant (4%) had no direct connection

to municipal solid waste management in Manitoba.

4.2.2.2 Wide-spread policy/program implementation

Most participants agreed that wide-spread orgarastev management options
would benefit Manitoba (Table 4.6). Table 4.6 préseéhe survey participants’ reasons
for why not the implementation of wide-spread olgawaste management policies
and/or practices could benefit, or be a detrimenManitoba.
Table 4.6 Participant responses to the question “Do you tkinak the

implementation of wide-spread organic managemelntips and/or
practices could benefit Manitoba? Why?”

Total Respondents = 28

Response: “Yes”

Total: 22/28

Number of Percent of total Stated View

respondents respondents (%)

12 Reduce waste generation, which would extend landél li
decrease landfill operational costs, and postpone langfiting.

5 Reduce GHG emissions and farm chemical use.

5 Produce compost (do not waste resources).

3 Broad regulatory instruments work best.

1 Take pressure off of smaller communities

1 Large urban centres would benefit

1 Increase waste management awareness/education

Response: “No”

Total: 5/28

4 Organized, long-term planning and unique plans fa rur
communities are needed.

1 Need a holistic view of waste management and not just adocus
organic waste.

1 Government communication with public is needed forveidle-

spread policies/programs to be successful.

Response: “Maybe”
Total: 1/28

1 “One size does not fit all.” What works for large urban
communities will not work in small urban and rural coumities.
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In general, the participants provided a wide raofjeesponses for why it would
benefit Manitoba to implement organic waste managerptions (Table 4.7). Table 4.7
presents participants’ responses to why it is eoisimportant to invest in organic waste
management options.

Table 4.7 Participant responses to the question “Do you thinak it is in the best

interest of Manitoba, in general, to invest in fimgla better solution to the
management of organic waste than dumping it infldsel\Why?”

Total Respondents = 20

Response: “Yes”

Total: 18/20

Number of Percent of total Stated View

respondents respondents (%)

9 Environmental concern, including decreased GHG emissiahs an
leachate from landfills, reduced synthetic fertilizer use, and
increased nutrient cycling.

8 Combined environmental and economic concern, including
reducing waste, increasing reuse, and extending landill lif

8 Economic benefits, including production of compostigafting

energy use to create synthetic fertilizers (due to use of campog
and ceasing to waste resources.

2 Waste management cost savings in terms of landfill erznce
and transportation costs.

1 Create more ‘green’ jobs.

1 Use of compost would increase agricultural productivity.

1 Increases community well-being

1 Incinerate waste to produce energy

Response: “Maybe”

Total: 2/20

1 Organic waste management options will only be successful in
urban areas with populations greater than 5000 people.

1 The cost-benefit analysis of organic waste managemenhsptio

must be positive, which has not yet been determined.

4.2.2.3 Options for organic waste management

Most participants were in favour of composting imecform or another (Table
4.8). Two composting schemes had an equal amdusuipport: backyard composting
(in general, and in rural and small urban aread)tha same number of proponents as the
curb-side pickup of organics (in large urban cexntfer restaurants and grocery stores).

However, even more popular than backyard compostimg the combination of
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regulatory and economic instruments, such as dilabdn on organics and unit pricing
or a pay-as-you-throw system. Several participgnégsed waste management funding
coming out of the existing provincial WRARS and WIRRA programs, while some
participants wanted to see regional partnershigsldp for waste management issues.

Table 4.8 Participant responses to the question “Of all thiecigs and/or practices
of which you are aware, which do you think woulddast suited to

Manitoba?”

Total Respondents = 24

Number of Percent of total | Stated View

respondents respondents (%)

17 Composting: six for backyard composting, in gensralfor curb-
side pickup of organics in large urban centres; twdémkyard
composting in small urban and rural communities; two fo
composting by restaurants and grocery stores; one foniorga
waste drop-off at a centralized facility.

12 Regulatory instruments: landfill ban on organics; evhstning
ban; garbage bag limit; elimination of Class 2 and Cldaadills.

8 Economic instruments: pay-as-you-throw/unit pricingréased
tipping fees.

6 Provincial funding programs: five for WRARS programg for
WRAPP program.

5 Creation of regional partnerships.

3 Use compostable bags for lawn/garden waste collectidohmu
yard waste

2 Public education of composting, mulching, and avoidind
reducing waste

2 Energy from waste: landfill gas capture; anaerobic digesters

1 Incinerators for commercial/industrial sources of waste

1 Develop market for recyclables (including compost)

1 Guidance from provincial government for small- to migks
operations

1 Develop stewardship programs

When asked whether participants were aware of anypg, initiatives, or people
advocating for new organic waste management peliorepractices in their respective
municipalities, 12 out of 18 respondents said “yast]l the other six said “no.” Besides
the mention of Resource Conservation Manitoba, Wwhis a non-profit, non-
governmental organization that is involved in comrtyieducation related to sustainable
development, including composting, waste reducti@md resource conservation

(Resource Conservation Manitoba 2010), there wanseistent trend among responses.
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4.2.2.4 Past and future options for organic wastsmagement

Table 4.9 presents the organic waste managemenigsabr practices that survey
participants stated were currently operating inrthespective communities. Table 4.10
describes the participants’ beliefs concerning wWigse options were chosen as opposed
to others.

Table 4.9 Participant responses to the question “In your wipality of residence,
what organic waste management policies and/oripescturrently exist?”

Total Respondents = 25

Number of Percent of total | Stated View

respondents respondents (%)

14 56 Backyard composting, backyard composter subsidiesyand/o
promotion of backyard composting.

14 56 Composting yard and lawn, with curb-side pickup.

5 20 No programs.

3 12 Christmas tree drop-off program.

2 8 Tree branch chipping (for mulch); tree burning site.

2 8 Private organic waste pickup.

2 8 Free compost for citizens.

2 8 CLER (Community Led Emissions Reduction) program.

2 8 Compost education.

1 4 Master Composting program.

1 4 Neighbourhood composting sites.

1 4 Area depots for voluntary organic waste drop-off.

1 4 Landfill levy.

Table 4.10 Participant responses to the question “Why wersetloptions [i.e., the
options that currently exist in your municipalitiyresidence] chosen as
opposed to others?”

Total Respondents = 22

Number of Percent of total Stated View

respondents respondents (%)

14 64 Lowest cost; reduced landfill operating costsjeced cost of curb-
side garbage pickup by reducing the volume of waste.

4 18 Easiest sell to public.

2 9 Backyard composting is best option for dealing witfanic waste.

2 9 Backyard composting implemented due to public demandtand|f

with neighbourhood composting programs.

Lack of political will.

Unsure why options were chosen.

Lack of direction/regulation from provincial government

Voluntary programs do not have non-compliance issittesifg).

Councilors are environmentally progressive.

Compost is valuable.

RIR|Rr|Rr|Rr|NN
a|la|a|o|oi|©o|©

Organic waste is not a priority.
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[1 | 5 | Expansion to curb-side pickup of organics left open |

In terms of what the participants expected themcmnities to implement in the
near future, some kind of composting, again, dotethathe outlook (Table 4.11).
Regulatory instruments, on the other hand, in tnehfof a landfill ban on organics was
expected by only three participants, while a biimstzind application ban was mentioned
by one participant as being a future possibilitgcreased landfill tipping fees was
mentioned by only one participant (although this becurred for major landfills and will
come into force for all landfills on January 1, 2p1
Table 4.11 Participant responses to the question “Do you tkivak new organic waste

management policies and/or practices will be imgetad in your

municipality in the near future? If so, which oné(s
Total Respondents = 26

Response “Yes” “No” “Maybe” “Unsure”
Response rate | 13 (50%) 6 (23%) 6 (23%) 1 (4%)

Total Respondents = 19

Number of Percent of total Stated View

respondents respondents (%)

16 84 Centralized, large-scale composting of organic wasisifghyp with

curb-side pickup of organic waste and/or yard waste and/or
community composting.

21 Promotion of backyard composting with compostidgcation.
16 Restrictions on landfill waste; landfill ban on ariga.

11 Landfill gas capture.

Organic waste reduction.

Waste limits.

Biosolid land application ban.

Voluntary participation will encourage more partidipat
Increased tipping fees.

Unknown.

o Gl e G G YIRS

gloojo|jor| o

4.2.2.5 Public involvement in decision-making

Table 4.12 presents survey participants’ views eamag the scope of discussion
with regard to organic waste management optionsack of public engagement and
discussion and a lack of recognition of the impoecta of organic waste management

were the most cited problems.
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Table 4.12 Participant responses to the question “Are yowsBatl with the scope of
discussion with regard to organic waste manageatemeetings,
conferences, etc?”

Total Respondents = 25

Response “Yes” “No” “Somewhat”

Response rate 4 (16%) 19 (76%) 2 (8%)

Response: “Yes”

Number of Percent of total Stated View

respondents respondents (%)

2 8 Increasingly more attention to organic waste managemgonhsp
increase in composting.

1 4 Job is directly related to organic waste management.

Response: “No”

11 44 Lack of public engagement/discussion.

7 28 Lack of recognition of importance of organic waste manage
lack of knowledge of the issue.

1 4 Scope is too narrow.

Response: “Somewhat”

1 4 Organic waste management is receiving more attention, lmgecha
is difficult.

1 4 Organic waste management options are on the agenda,reut mo
research into options is needed.

Table 4.13 presents survey participants’ opiniamscerning the general level of
public involvement in the decision-making procesthwegard to choosing organic waste
management options. Participant responses werdedivon the issue, with nearly the
same percentage of respondents being satisfiedtingtigeneral level of involvement as
dissatisfied.

Table 4.13 Participant responses to the question “Are yowstati with the general
level of involvement in the decision-making procesth regard to

choosing these options [that is, the organic wasteagement options
already chosen at the municipal level]?”

Total Respondents = 22

Response “Yes” “No” “Somewhat” “Unsure”

Response rate 9 (41%) 10 (45%) 2 (9%) 1 (5%)

Number of Percent of total | Stated View

respondents respondents (%)

Response: “Yes™

3 14 Organic waste management options are much easier to b€ {
public now; some consultations; situation could improve.

1 5 Involvement at the neighbourhood level is good.

Response: “No™

5 | 23 | More community attention and involvement is needed.

Response: “Somewhat™®

2 9 Staff members sometimes choose to make decisions wjittlolict
consultations.
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[1 | 5 | Decisions are often determined by budget.
! Most participants did not provide a reason for their respo

4.2.2.6 Barriers to implementing organic waste nggraent options

It is interesting to observe how participants’ éved the barriers to
implementing past (Table 4.15) and future (Tabl&6}.organic waste management
options (present barriers, showed in Table 4.1#evignored in the analysis in Table
4.14 because too few participants responded togtiestion). The three most prominent
responses remained the same (Table 4.14): thatldic education, communication, and
support (PE), cost and funding (CF), and politigdll (PW).
Table 4.14 Proportion of participants that claim public edumat communication, and

support, cost and funding, and political will haxeen/are/will be barriers

to the implementation of organic waste managemetibias in the past,
present, and future.

Barrier Past Future

Public Education 16 (73%) 12 (48%)
Cost and Funding 15 (68%) 18 (72%)
Political Will 5 (23%) 8 (32%)
Total Respondents 22 25

While, PW remained the third most stated respahserelative importance of PE and CF
changed depending on whether the participants vadtng about the past or the future
(Table 4.13). There are several interesting treyodsirring in terms of the proportion of
participants referring to each barrier. First, pleeceived importance of PE as a barrier by
participants drops significantly moving from thespao the future. Second, the
significance of CF is perceived as being aboutsiee in the past and in the future.
Third, PW is perceived as being a greater bamiehange in the future than in the past.
Table 4.15 Participant responses to the question “What didpengeive as the

barriers to implementing these organic waste manageoptions [that is,

the organic waste management options already claigbe municipal

level]?”
| Total Respondents = 22 |
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Number of Percent of total | Stated View

respondents respondents (%)

16 Lack of public education, communication, acceptance.

15 High costs and lack of funding.

5 Lack of political will; priorities; lack of provincial g@rnment
guidance.

2 Lack of infrastructure.

2 Inability to justify options by quantifying emiess from waste.

2 Creating a market for compost; addressing compost cordtiam

1 Unwillingness of general population.

1 Limited labour/land availability.

1 Low landfill tipping fees make alternatives to landfijirelatively
expensive.

1 Difficult to force businesses to source separate theiewast

Table 4.16 Participant responses to the question “What dopgyaeive to be the
biggest hurdles preventing the implementation e¥ neganic waste
management policies and/or practices in your mpaliy [in the

future]?”
Total Respondents = 25
Number of Percent of total | Stated View
respondents respondents (%)
18 72 High cost; lack of funding; limited infrastructure.
12 48 Lack of public education/support; public perceptibissues.
8 32 Lack of political will/support.
2 8 Lack of provincial government guidance and planning.
2 8 Other priorities.
1 4 Low landfill tipping fees.
1 4 Connecting organic waste management to climate change (GHGS).
1 4 Political pressure to change must exist.
1 4 Patience — things will change, but slowly.
1 4 Public consultations are needed.

Present barriers identified by survey participanttuded cost and funding, a lack
of government communication and education, a ldgobtical will, a lack of public will
and commitment, and low landfill tipping fees (Tall.17).

Table 4.17 Participant responses to the question “What dopguaeive as the

barrier(s) to implementing [a Manitoba-wide, orgawiaste management]
policy and/or practice?”

Total Respondents = 18

Number of Percent of total | Stated View

respondents respondents (%)

9 50 High cost; lack of funding.

9 50 Lack of government action: implementing programs, eagmg
communication, public education regarding true cost ofavas

8 44 Lack of political will, commitment, desire to change.

6 33 Lack of commitment, desire to change, willingnessyofor
resource recovery by individuals and businesses.
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Low landfill tipping fees.

Forcing change too quickly will result in failure.

No incentives to change.

Lack of facility operators (specializing in composting).

Timing.

Not considering the waste management system as a whole.

e
olololojo|o|o

Lack of infrastructure.

6.2.2.7 Overcoming the barriers to change

Tables 4.18, 4.19, and 4.20 present the methodwhigh survey participants
thought barriers to implementing organic waste rmgan@ent options could be overcome.
The most stated method was persistent public educancluding time spent in schools
and workshops and linking waste management withatk change and economics. Other
methods included, receiving and seeking out fundiiom all levels of government and
gaining local council support. A few participantouaight that government instruments
(regulatory or economic) and/or a waste managerplamt could help to overcome the
aforementioned barriers.
Table 4.18 Participant responses to the question “How werst[parriers to

implementing organic waste management options ur gunicipality of
residence] overcome?”

Total Respondents = 22

Number of Percent of total | Stated View

respondents respondents (%)

12 55 Ongoing public education/communication with media cgegra
time spent in schools.

9 41 Receiving and seeking out funding from all levels ekgament.

2 9 Local council financial support combined with strontitisal will.

2 9 Public involvement in changing priorities.

2 9 Developing a specific waste management plan with full cost

accounting.

2 9 Demonstrating results on a small-scale and keeping prsegra
running over time to generate support.

1 5 Government regulations.

1 5 Ensuring sustainability.

1 5 Raising tipping fees.

1 5 Better landfill management.

1 5 Barriers still exist, but emerging public pressuireedrchange.

1 5 Training through NGOs

1 5 Contracting experienced companies.
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1 5 Barriers were ignored.
1 5 Volunteers.
Table 4.19 Participant responses to the question “How do hnktthe hurdle(s) [for

implementing organic waste management options um gaunicipality in
the future] could be overcome?”

Total Respondents = 21

Number of Percent of total | Stated View

respondents respondents (%)

11 52 Persistent public education with workshops.

6 29 Public consultations, with discussion regardirgfitancial and
environmental benefits and drawbacks of options.

6 29 Federal/provincial funding (like the WRARS levy oaste going
to landfills) for new programs, public education, and
communication.

4 19 Waste management needs to be linked to important issues,
including climate change, economics, and health.

3 14 Develop a long-term, organic waste management plan.

3 14 Increase political/citizen desire to participate in and fctivities.

2 10 Market for compost needs to be created, along witi stri
regulations on contaminant limits.

2 10 Landfill ban on organic waste.

2 10 Promotion with incentives.

2 10 Creating partnerships between a city and its neighbodsh
community-based approach.

1 5 Regional environmental officer is needed to inform peapbut
organic waste.

1 5 Clear, concise, and logical rules/regulations for smaihitbsize

composting operations.

Table 4.20 Participant responses to the question “How do hmnktthe barrier(s) [to

implementing wide-spread, organic waste managepwities and/or
practices in Manitoba] could be overcome?”

Total Respondents = 15

Number of Percent of total | Stated View

respondents respondents (%)

13 87 Public education/awareness campaigns.

4 27 Government funding/subsidies (for instance, WRARGWRAPP
programs).

4 27 Government action: regulations, creation of regionailicipal
partnerships and regional environmental committees, requitem
of government facilities to compost.

3 20 More public participation in decision making.

2 13 Garbage bag limit with fees.

2 13 Starting small with a larger goal in mind.

1 7 Research what other jurisdiction have done.

1 7 Environmental lobby groups/general public need towage
political change.

1 7 Full cost accounting of organic waste management opsions

needed.
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4.2.3. Expert stakeholder meeting results

The results of the expert stakeholder meeting lagll presented in three parts.
First, the highlights of the meeting will be pretszh including details of the waste
management sector in Manitoba. Next, a summanhefrain points the participants
made clear will be documented. Finally, how thetipgrants thought that waste

management policy should proceed will be revealed.

4.2.3.1 The highlights of the meeting

The participants explained that the most significamallenge facing the waste
management sector in Manitoba is the public pergepghat waste should cost nothing:
that is, that waste management is a service ratlaer a utility. Therefore, more public
education and consultation is needed to help asizeinderstand the cost and
environmental impact of waste. In fact, the pagptacits agreed that waste management is
more of a social issue than a technical issue lsecaliange in waste management seems
to only occur when there is a change in public @gtion toward waste. The participants
also agreed that waste diversion could improve amitbba.

It was noted by the participants that, about 12ry/emo, there was a working
group on waste management in Manitoba. This workgr@up included good
consultation with communities, including taking &aircumstances into consideration,
but led to minimal results. This kind of cooperatietween all levels of government and
all regions of Manitoba was praised by participants

There was agreement that although many commutisies already implemented

voluntary organic waste drop-off site programs,stheompost piles will always have
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contamination issues because they are unsuperniBedoarticipants therefore concluded
that curb-side pickup is a better option. Howewsith the implementation of the
WRARS landfill levy, communities will have more afvested interest in organic waste
management. With the levy, only waste that is sendfills is levied the extra $10 per
tonne; therefore, all waste that is recycled or posted is not levied. Furthermore, the
greater a community’s diversion rate (i.e., the enaraste that is recycled) the more
money it receives through the Manitoba Product Stdship Corporation. Communities
now have a financial incentive to monitor their ang waste diversion to lower the total
cost of waste disposal, which may result in morganic waste diversion and in less
compost pile contamination.

Next, participants pointed out that landfill gagrong (i.e., flaring) is starting in
Manitoba, with a project in the City of Brandon dom into operation in December
2010. Presently, the City of Brandon is intendiagotirn the landfill gas to reduce the
methane to carbon dioxide. In the future, howetles, City of Brandon is planning to
harness the energy from the landfill gas to proddeearby food processing plant with
heat. Interestingly, participants pointed out thad, a result of an agreement made
between the City of Brandon and the Province of bda Government, the Province
provided the City of Brandon with funding for thefrastructure of the landfill gas
capture project and the greenhouse gas creditstavéime province rather than the City of
Brandon. As participants pointed out, this was mteresting choice for the province,
since instead of selling the credits on the markes, province decided to retire the

credits, which the participants agreed was a goptiom from an environmental
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standpoint, but a loss in potential revenue for fnevince. Winnipeg is currently
considering options to harness landfill gas.

According to the participants, only Class 1 lanslfishould be required by
Provincial legislation to capture their landfillggarhis is because Class 1 landfills are the
largest landfills in Manitoba and are likely thelytandfills where it makes economic
sense to implement landfill gas capture. Howevet,od the approximately 245 landfills
(consisting of Class 1, Class 2, and Class 3) iniddba, only 12 are designated as Class
1 (personal communication, J. Ferguson, April 20@8Hcause of the large number of
existing landfills, the participants believed tlaateduction in the number of landfills had
to occur before landfill gas capture is considetbd:participants suggested closing all of
the Class 2 and Class 3 landfills, since thesefilnére, for the most part, poorly
monitored with little or no environmental safe-gisrThe participants recognized that a
reduction in the number of landfills in Manitoba wl@ increase the quantity of waste
going to the remaining landfills (i.e., the Clasdahdfills), which would increase the
amount of landfill gas produced by these sourdesieby, making landfill gas capture
from them more economical. This point, howeverimgortant only to the extent that
Manitoba ignores diverting organic waste from lalglf A significant challenge to
reducing the number of landfills is that, in geherasidents want to keep their local
landfills because of the low cost of waste dispdsalain, due to the idea that waste
management is a service rather than a utility). Phaeticipants thought that many
residents would be against paying more money teectbeir local landfill that has likely
been in operation for many years in order to eitdesrd their waste elsewhere or build a

new, state-of-the-art landfill.
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Another issue relating to landfills was that thare approximately three landfills
in Manitoba that are not publicly owned. A partenyp brought up the point that if the
City of Winnipeg were to increase its tipping fees,ban a substance from landfills, in
order to increase waste diversion, the privatelyneav landfills would simply begin
receiving more waste due to it either having loweping fees or accepting the banned
substance. Therefore, the participants points anity provincial regulations can bring
about an equal playing field for all actors in thaste management sector.

In the City of Winnipeg, one participant statedtttiee cost of waste disposal and
recycling per resident per year is about $70. Thst is funded through the tipping fees
collected at Winnipeg’s Brady Road Landfill. Thiarpcipant suggested that organic
waste curb-side pickup could be implemented inGhg of Winnipeg with an increase in
property taxes by 1% to 2%. Alternatively, a chai@ewaste management could appear
on a regular utility bill, similar to a water bilyhich would describe the cost of waste
management per resident or household. The Ilatteicehwas preferred by the
participants, since user fees can be applied towage certain activities, like waste
diversion.

Next, participants pointed out the need for a prapaste management plan with
a waste tax that included scheduled increaseshioend, the participants praised the
WRARS landfill levy, which comes into effect forladManitobans next year. The
participants thought the $10 per tonne levy wowddaln excellent financial incentive to
encourage waste diversion. However, participanig\ed that the WRARS levy would
be even more effective if, included in the legisliat were scheduled increases to the levy

over time.
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Another option for organic waste management thaign@ants supported was a
landfill ban on organics. One participant explairleat there would be a landfill ban for
organics in Montreal coming into effect in 2015.eTtime delay between stating that a
landfill ban will come into effect and actually itepnenting the ban will allow residents
and businesses to adapt to the upcoming legislatohallow organic waste processing
facilities to expand to meet the increasing demfandheir services. Participants largely
believed this kind of strategy would be effectimeManitoba.

Finally, one participant noted that Calgary ing@ta 50% increase in its waste tax
a year ago, with a possible organics ban from iiedOn the other hand, Edmonton
residents pay $292 per year for their waste manageraystem, while residents of
Winnipeg pay approximately $70 per year. He reiggtahat in order to move forward
with waste management options there has to be gstplitical will, a way for

stakeholders to speak with one voice, and the ksttatent of a proper focus on waste.

4.2.3.2 Summary of emerging issues
What follows is a summary of the main issues noethe expert stakeholders:

» Public education and awareness campaigns are netxechange public
perception of waste and waste management.

» Public consultation and planning at the provinaiagional, and community scale
are needed to establish a provincial waste managestrategy.

» Provincial regulations are needed to bring aboueaual playing field for all

actors.
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» The WRARS landfill levy is a good start, but wodddnefit by having scheduled
increases.
Class 2 and Class 3 landfills should eventuallge&lo

Class 1 landfills should implement landfill gas wap.

Y VYV VYV

Cost for waste management should appear to citineth® form of a utility bill.

A\

A landfill ban on organics would be useful if remnds and businesses were given

time to adapt to the legislations.

4.2.3.3 Where Manitoba should go from here

On a national scale, the participants agreed thablestic waste management
strategy is needed, with working groups to help romp all provinces’ waste
management sectors. On a provincial scale, alliggzahts agreed that provincial
government leadership in waste management is ragessecause only provincial
legislation can bring about an equal playing fiigld all actors in the waste management
sector. Therefore, participants called for the tio@aof provincial targets and goals for
the waste management sector and a consistentekilttié, provincial waste management
strategy that will be useful in achieving thoseéis and goals.

According to the participants, a necessary partaafy provincial waste
management strategy would be the creation of regiand province-wide discussion
groups, or think tanks, with provincial governmaspresentation to help set policy
direction. At the province-wide discussion grouipsré should be representation from all
regions of Manitoba to discuss issues that are sedyn by a particular locality or region.

Regional discussion groups that, ultimately, feetb ia province-wide group would
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ensure that unique, local circumstances are takt#n donsideration when developing
policy. Furthermore, the participants stressediratesyy would need to recognize that
time is needed for businesses and citizens to atlapthanges: that is, a waste
management strategy should establish a time-limetHe implementation of certain
policies so that citizens and businesses have tonadapt to the new rules. The
participants also mentioned the possibility of gsiniple bottom line as a means by
which the best options for Manitoba could be chosen

Next, the participants agreed that a successttiesty would require or encourage

a regionalization of waste management options. gdréicipants offered the following
example of how a series of scheduled policy implaatgons over time might cause a
regionalization of services to occur:

1) Create provincial guidelines for the constructiord abperation of landfills,
which would include forcing Class 2 and Class 3ifdis to eventually close
if they did not meet these standards;

2) Ban the open burning of all waste;

3) Employ scheduled increases in the WRARS landfillyJenith education on
how the schedule would work;

4) Identify key waste items and create waste managemgtions for those
items; and,

5) Ban those key items from landfills.

The participants further affirmed that for any veastanagement strategy to be

successful, public education on waste managemesit lbeucontinuous and on-going. For

instance, with the WRARS landfill levy, the panants claimed that many communities
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are confused with where the money from the lewyasg and how they will pay for the
new levy.

Interestingly, some participants were pushing fousar-pay system of waste
management in the City of Winnipeg. In a user-pgsteam, residents would know exactly
how much they paid for waste management and hovwhntwmost to dispose of, recycle,
and compost their waste. Charges in a user-pagmyate based on the use of the utility
and households could potentially see a charge fastav management appear, for
example, on their water bill or a separate billsirety. For example, in the City of
Brandon, if a resident desires an additional weatg there is essentially a rental fee for
additional carts. One participant explained thattiscavith mechanized disposal by a
garbage truck are more economical than bins or fegsmust be manually thrown into
the truck, since manual labour inevitably leadgoto-related injuries in the workforce.
Meanwhile, participants thought that the curb-giitekup of organic waste is probably
only economical in larger communities, but that Benacommunities may be able to
benefit from this kind of pickup in a regionalizatischeme.

Finally, the expert stakeholders noted the impaearof continuing the
momentum of the discussion by having a follow-upetimgy later in 2010. If this meeting
occurs, the stakeholders may have taken the fiegt ®oward the implementation of
provincial and regional discussion groups, whick amhat they stated is needed in

Manitoba for a waste management plan to succeed.
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4.3 Discussion/Conclusion

4.3.1 Landfill tipping fees in Manitoba

The amounts charged as landfill tipping fees innN&dba vary widely among
communities. About one in ten Manitobans livingtie communities surveyed did not
pay a waste disposal fee at their local landfiliyvever, the weighted average tipping fee
of all the communities surveyed was $37.53 perdoilime average tipping fee was found
to be much lower than the weighted average ($18e88onne), but that is because there
are many small landfills that service small pogola in Manitoba. Indeed, the weighted
average is similar to the tipping fee charged s @ity of Winnipeg, at $43.50 per tonne.
This highlights an important aspect of Manitobadpplation distribution: a large portion
of the population lives in Winnipeg. In fact, in@) about 55.2% of the total population
of Manitoba resided in Winnipeg, (City of Winnip@@10a). Therefore, Winnipeg has a
large impact on waste generation, diversion, asdadial in the province of Manitoba.

Despite the weighted average tipping fee in Madudto(in the surveyed
communities) being relatively high for tipping fees Manitoba, the fact that waste
management fees are mostly charged as a fixedrfggaperty taxes in communities in
Manitoba sends the wrong message to Manitobangeireral. With a fixed waste
management fee, there is no financial incentiverésidents that pay this fee to reduce
the amount of waste they produce or send to thdfilaiWWaste disposal operates unlike
other utilities, like electricity utilities, whera customer’s bill is based upon the quantity
of electricity used by the customer over a periddime. Since the customer of the

electricity utility can lower her bill by using leslectricity, the customer has a financial
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incentive to reduce unnecessary electricity consiomp This same incentive does not
exist for users of waste disposal facilities that@ot charged user fees. Therefore, a user-
pay system of waste management might send anigéesignal to Manitobans that will
help to reduce waste generation and disposal.

In general, tipping fees represent barriers to @m@nting certain waste
management options. For instance, when tipping deesower than the cost of recycling
or composting, there is a financial incentive tspdise of waste at landfill rather than to
recycle or compost it. For instance, in Nova Scdha cost of implementing composting
at a centralized composting facility is approxinhate80 per tonne (Wagner and Arnold
2008), which is about twice the weighted averagpitig fee in Manitoba. For Manitoba
to implement a waste management option like compgpsthen, the cost difference
between composting and disposal at landfill mustréeouped by some means. A
possible source of funding for waste managemenibmptof this nature is to levy
“environmental fees”, such as the two cent WRAR Ithat applies to all non-deposit,

non-dairy beverage containers in Manitoba (ManitBhgironment 1996).

4.3.2 Organic waste management in Manitoba

A high number of Manitobans living in the surveyadnicipalities have access to
some kind of organic waste management program ¥83.Most communities surveyed
offer seasonal yard waste pickup, yard waste dfbptocompost sites, and/or compost
bins sales and/or subsidies (70.5%). About 12.86%ommunities surveyed offer the
curb-side pickup of food waste or a community costgite for food waste, while about

0.89% of the population of the communities surveyede surveyed community) has
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access to the curb-side pickup of food waste. d&stergly, communities that offered
organic waste management options had higher tipf@®g, on average, than other
communities: the weighted average tipping fee fanmunities that provided yard and
food waste management options was $42.88/tonnde \le weighted average tipping
fee for communities that provided food waste mansgge options was $42.04/tonne,
both of which were greater than the overall weidtaeerage ($37.53/tonne).

Table 4.21 presents the waste generated and orgaste diverted by Canadian
provinces and Canada in 2006. The amount of orgaaite diverted as a percent of
waste generated in Manitoba (1.1%) is well beloer @anadian average (5.7%) (Table
4.21). In the context of organic waste managemphows, this likely indicates that the
options undertaken in Manitoba in 2006 were noswascessful as other options used in
other provinces in Canada. Therefore, to the exteait organic waste management has
not changed in Manitoba since 2006, Table 4.21 sdensuggest that Manitoba should
pursue additional methods of diverting organic wdstachieve a greater diversion rate.
Indeed, the survey of communities in Manitoba destrartes that the vast majority of
communities in Manitoba offer organic waste dropatfa local compost site or seasonal
yard waste pickup, but few communities offer yeaurd organic (yard and/or food)
waste pickup. For many communities in Manitobakppr of source-separated organic
waste might not be an economically viable optioawéver, in large municipalities,
Winnipeg in particular, the weekly pickup of orgamvaste would make more economic
sense and might have a large impact on organicveastrsion for Manitoba, in general.

Table 4.21 Waste generated and organic waste diverted bgrthences and Canada

(2006)
. Waste generated Organic waste Organic waste diverted as
Province .
(tonnes) diverted (tonnes) percent of waste generated
Newfoundland 438,113 0 0.0%

124



Nova Scotia 677,653 133,934 19.8%
Quebec 9,264,740 360,000 3.9%
Ontario 12,834,636 732,000 5.7%
Manitoba 1,177,071 12,490 1.1%
Saskatchewan 1,131,140 3,627 0.3%
Alberta 4,472,509 231,459 5.2%
British Columbia 4,283,271 292,031 6.8%
Canada 34,998,208 2,006,462 5.7%
Source: Statistics Canada 2008

Notes:

1. Data unavailable or suppressed for Prince Edward Island Bawswick, and Yukon Territory,
Northwest Territories and Nunavut.

4.3.3 Survey results

Although only a small number of people were suegkythis fact, alone, should
not be a reason to ignore the results: in totalp@dicipants held professional positions
directly related to solid waste management in Maddt (e.g., government, university,
non-profit, private business), three held positiordated indirectly within local
governments in Manitoba, and one participant haddirect connection to waste
management in Manitoba, but is knowledgeable onttipéc. Without a doubt, the
opinions gathered by the survey represent the @psnof a vast minority compared to the
population of the province as a whole. However ttadl participants are knowledgeable
concerning waste management and were able to pdiespectives that were influenced
by both education and experience. This survey veasntended to capture the opinions
of the broad public; rather, the survey was intentdecapture the opinions of people well
versed on the topic. Therefore, the perspectivasndoby the survey, although
representative of only a small number of people, r@tevant in assessing Manitoba’s

waste management system, given their respectivgbaends and/or experiences.
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4.3.3.1Broad opinions and perspectives of survey participa

The interest in organic waste management amongstineey participants was
extremely high, with most participants believingatthManitoba and their respective
municipalities of residence could better manageoitganic waste. The participants’
interest in organic waste is likely a result ofith@mowledge that a large proportion of the
total waste stream is organic waste. If the geneundlic is unaware of organic waste’s
impact on the total waste stream, which may exphdiy organic waste management is
not as sophisticated in Manitoba as it is in otpeovinces, public education and
awareness campaigns may help to improve the situati

Public education may also be required if the gdnaudlic is to understand the
concept of ‘sustainable development’. Sustainalgeetbpment is a complicated topic
and it is perhaps unsurprising that the surveyi@pants were unable to clearly explain
the concept in a few words. In the literature, aumstble development is widely regarded
as the integration of social, environmental, anthemic considerations in the creation of
policy and programs at all levels of governmentli8ge et al., 2007; Folke et al., 2002;
Division for Sustainable Development, n.d.) to awki “development that meets the
needs of the present without compromising the tgthlf future generations to meet their
own needs” (WCED, 1987). As pointed out by The Kat$tep (TNS), the ‘needs’ of
people are not solely material, but extend to siésce, protection, affection,
understanding, participation, leisure, creatioeniity, and freedom (TNS, n.d.). What is
evident from the results of the survey is that tbisicept is not well understood, in
general. Specifically, six out of 22 participantsought the concept involved only

environmental and economic concerns, while the sammeber perceived the concept as
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encompassing environmental, economic, and sociacezas. Only one participant
repeated all the general concepts associated wataisable development, as explained
above. Interestingly, probably due to the complexit the issue, one participant even
said of sustainable development that it is an es&d, misused, and politicized term.
Indeed, since the term is generally touted as diyp®d$orce and since it means different
things to different people, its use in everydayglamge is misleading. Therefore, public
education should include discussion concerning tmeaning of ‘sustainable
development’.

Another interesting finding what there was a dligisconnect between survey
participants’ concern for sustainable developmemd alimate change. Of the four
participants that were unconcerned with climatenglea their average response to the
importance of implementing sustainable organic ez@sanagement practices was 6 out
of 7 (see Table 4.4). Perhaps these participamtsrere concerned with local matters
and, thereby, perceive how they manage their ocgamiste as more of an issue than
climate change, which they may or may not perceiwe threat on a global scale, but

certainly do not perceive it as a threat at theroomity level.

4.3.3.2Wide-spread policy/program implementation

Greater than 75% of survey participants believeat tfianitoba could benefit
from wide-spread organic waste management poliared/or practices. Interestingly,
those participants who responded that Manitoba dvdwmhaybe” or “not” benefit
explained that they responded this way essentimbause what is needed in Manitoba

needs a directed and holistic waste managemenégyrahat includes organized, long
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term planning, public education and communicatiang unique approaches to rural
communities.

In general, the survey participants provided a watege of responses for why it
would benefit Manitoba to implement organic wastanagement options. While they
gave various environmental, economic, and sociatars for why Manitoba would
benefit, these perceived benefits are all intrigat®nnected, as well as connected to
government policies and/or programs. For exampintary backyard composting, will
not produce significant reductions in greenhouseagaissions, synthetic fertilizer use, or
the amount of waste going to landfill: Manitobasrrent situation is evidence of this
supposition. However, the curb-side pickup of orgawaste and enforced and
transparent regulations concerning compost qualight improve the outcome. In terms
of the participants, it seems reasonable to assimae the broad range of reasons
participants provided for why Manitoba would bebhd&fom organic waste management
options is because waste management representsnplexo system: that is, waste

management options often complement each otheays what are not easily intuited.

4.3.3.30ptions for organic waste management

Survey participants suggested a broad variety ghmc waste management
policies and practices as being best suited to tdbaj such as composting (e.g.,
backyard and centralized), regulatory instrumeets.( landfill bans, waste burning bans,
closing Class 2 and Class 3 landfills), economitriiments (e.g., pay-as-you-throw
pricing), funding programs, regional partnershipshlic education, etc. Given the variety

of management options for organic waste suggestetidosurvey participants, it might
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seem like there is no consensus regarding thetdineth which Manitoba should be
moving in terms of how to manage its organic wadt@vever, many of these options go
hand-in-hand. For instance, composting become rfeasible when certain regulatory
and economic instruments, such as a waste bur@ngbincreased tipping fees, come
into force. In addition, with funding, partnershipand education the possibility of
diverting the organic portion of the waste strearghhhnot seem as ominous and, as a

result, might garner more public and political sop

4.3.3.4Past and future options for organic waste managémen

Although organic waste management options exighamy of the participants’
respective communities (Table 4.9), it is cleamfrtheir responses that these options
were not chosen due to organic waste managemany bepriority (Table 4.10). Indeed,
the majority of respondents had a negative viewlof these options were chosen, which
seems to suggest that waste diversion was noetliémpetus behind the implementation
of the options. Survey participants believed thestgons were chosen because they were
the least cost option, reduced existing costs, these an easy “sell” to the public, or
arose out of a lack of political will. Overall, thsurvey participants expressed
dissatisfaction and frustration with regard to tbleosen options. Two participants,
however, did respond that backyard composting wasen because it is the best option,
since it deals with waste at the source. Otherigiaaints were convinced that more is
needed than to encourage backyard composting th riee levels of waste diversion

seen in other provinces.
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In the near future, many participants thought duahe kind of centralized, large-
scale composting facility would be built. Since maof the participants are directly
involved in the waste management sector, this respomay be due to a shift in attention
in the sector toward organic waste. On the othadhgew participants mentioned landfill
gas capture or increased tipping fees as a passibilthe near future, even though both
will be occurring in the near future or have alngadcurred. Landfill gas capture will be
implemented at the City of Brandon’s Eastview Lahdind possibly at the City of
Winnipeg's Brady Road Landfill and at the BFI Caadtairie Green Landfill, which are
three of Manitoba’'s largest landfills (Governmerft Manitoba 2010). In addition,
beginning on July 1, 2009, a WRARS levy of $10 toemne of waste disposed at landfills
was imposed on waste entering landfills receivingrenthan 30,000 tonnes of waste
annually (Green Manitoba 2009). By January 1, 2@ll1landfilled waste in Manitoba
will be subject to the levy (Green Manitoba 2008j}s curious why more participants did
not refer to these changes, although they perhidpsod connect these issues specifically
with organic waste management options. Another ipititg is that survey participants
were unaware of these changes due to a lack ofspgamency and/or public

communication concerning changes.

4.3.3.5Public involvement in decision-making

Curiously, although participants were generallysdisfied with the scope of
discussion with regards to organic waste managemgtibns, they were much more
satisfied with the general level of public involvemb in choosing these options.

However, the people who were satisfied with thel®f public involvement did not state
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that they were satisfied because the public wasalgtinvolved in decision making;
instead, they claimed they were satisfied becalseptiblic is now more accepting of
organic waste management options. It appears libaetparticipants who answered that
they are satisfied with either the scope of disamser amount of public involvement did
so because they are simply pleased with the dmedati which things are moving: that is,
they are pleased that the scope of discussion ablicpnvolvement are increasing, but
not necessarily at an acceptable level. In any,cdse may be a sign that public
acceptance of organic waste management optionacigasing, which may lead to
political pressure to initiate more extensive ops$iolike curb-side pickup of organic
waste.

Many of the survey participants stated that theyewdissatisfied with the scope
of discussion because of a general lack of knovdedfyorganic waste management,
coupled with a lack of recognition of its importandf this is the case, public education
and consultations are needed to resolve this isgbeh is exactly what many survey

participants suggested.

4.3.3.6Batrriers to implementing organic waste managemetioas

The three most common barriers to implementing migavaste management
options mentioned by survey participants were ak laaf public education,
communication, and support, cost and funding, aolitigal will. The results of the
survey showed that the importance of public edooatcommunication, and support
declined moving forward in time: this may be dueptuticipants believing that public

education, communication, and support is becomimgernsingly less of a barrier to
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change. Indeed, as we have seen, some participainted out that they are pleased with
steadily increasing levels of public involvemerdnonunication, and education, although
they still think progress is needed. Next, the lteshowed that participants’ believe that,
as a barrier to change, cost and funding has redaglatively constant between the past
and future: this is somewhat expected, since tisé aad funding of projects will always
be an issue whenever people are considering atoecthange. On the other hand, that
the survey found that participants perceived malltiwill as a greater barrier to future
change than past change is unexpected. This maesuthat people have a tendency to
perceive past change as being less difficult thaedlly was, thereby expecting future
change to come with a comparative (and too littieount of time and effort However,
this might also have to do with the relative comftie of implementing a new option,
like centralized, large-scale composting or a ldindlan on organics, compared to
promoting backyard composting or subsidizing cortipgsbins, which have been done
in the past and continue in the present.

Some participants mentioned barriers to changeattgatvorthy of attention. Two
participants mentioned creating a market for compasd addressing compost
contamination as barriers. Without providing pulglicaccessible and transparent
guidelines for compost contamination, there will benfusion concerning compost
quality, possibly negatively affecting the market Eompost. Without a well established
market for compost, there is less of a financiateittive to set up a large-scale
composting operation. Another barrier, which isroeeted to the issue of compost, which
only a few participants addressed, is the low ldintipping fees in Manitoba. When

landfill tipping fees are low, it makes any othémndk of waste diversion relatively more
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expensive: that is, when it is less expensive ndfid organic waste than to compost it,
people will tend to landfill that waste. Therefol@y landfill tipping fees in Manitoba are

probably one of the more important barriers to costipg and, thereby, to setting up a
market for compost.

Another surprising result is that only a few pap@nts identified Manitoba'’s lack
of an integrated waste management strategy agiardarchange. In particular, goals for
organic waste diversion, regulations, economic ntiges, and government guidance
seem important factors that can contribute to comti@s’ success in implementing

waste management options.

4.3.3.70vercoming the barriers to change

It is perhaps unsurprising that the most frequestigted method by survey
participants of overcoming barriers to change wasiptent public education, including
time spent in schools and workshops and linkingtevasanagement with climate change
and economics. Intuitively, it makes sense to thirét public awareness and knowledge
of the issues will help to get organic waste mansagd options implemented. It is
surprising, however, how few participants thoughattfunding from all levels of
government could help to overcome barriers to chapgrticularly because of how many
people cited this as a barrier. Finally, few p#oaots thought that government
instruments (regulatory or economic) and/or a wastmagement plan could help to
overcome the aforementioned barriers, which is at¥d, since these instruments could

help to overcome financial barriers.
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4.3.3.8Expert stakeholder meeting results

The expert stakeholder meeting was crucial to wtdeding the survey
responses. While the survey responses did not aypienter into great detail, the
discussions that occurred at the expert stakehatéeting were lengthy and in-depth. As
such, the results of the expert stakeholder meéihg to expand upon the findings of the
survey. In addition, the perspectives of experkettalders from the two largest cities in
Manitoba (Winnipeg and Brandon) helped to broadsm focus of the discussion to
incorporate the needs and difficulties of commaesitbther than the City of Winnipeg.

First, an outcome of the meeting that was unexpeuwtas the desire for the
participants to hold another meeting on waste mameagt later in 2010. This desire
emphasized the importance of discussion groups @mamunication among the
participants. The participants were eager to dsdheir concerns with their peers to
collectively determine a strategy to overcome tligcdlties they all face in the waste
management sector. The participants felt that there a disconnect between players in
the waste management sector and that progress wolyldbe made by working together.
One challenge that the meeting participants fadernms of setting up a future meeting
will be its location, particularly since the paipiants suggested that the next meeting be
held in Brandon, which is 200 km away from Winnip&pnsidering that Winnipeg is
the capital of the province and contains a littlerenthan half of the population of
Manitoba, if a meeting is held outside of Winnipggnay be a challenge to ensure that
representation from both the governments of Maaitabd Winnipeg will be present at

the meeting.
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The patrticipants in the meeting largely agreedhm direction that Manitoba’s
waste management system should be moving. Fieste tivas strong agreement that, to
move forward, there is a need for regional and ip@&l working groups to talk about
waste management problems and solutions. The ipanis believed that without
cooperation on this scale, waste management intMaiwould not move forward. To
this end, the participants agreed that the GovenhmieManitoba needs to lead the way
by establishing a waste management strategy wigfetite and goals in order to create a
fair and equal playing field for all actors in teector. While the participants recognized
that the Government of Manitoba is currently wogkion several waste management
projects, its piecemeal approach was unsatisfactothhe participants. The participants
also agreed on the usefulness of regulatory ingnisnto encourage waste diversion,
such as the WRARS landfill levy and landfill bartsowever, the participants were
dissatisfied with the public education concernihg levy, particularly with how smaller
municipalities were supposed to abide by the leVke participants were also in
agreement that landfill tipping fees, in generalManitoba were too low to encourage
diversion; for this reason, they wanted to seedaleel increases in the levy over time.
The participants also stressed that new regulasbiosild be implemented over time to
allow people and businesses time to adapt to agalmgunegulatory environment.

There was also a strong consensus among partisiffzattorganic waste is only a
portion of the waste stream and should therebydamt avith only in the context of an
integrated waste management system. In fact, théicipants proposed a waste
management strategy very similar to what the Feideraof Canadian Municipalities

(2009) suggests and the plan actually implemenydddva Scotia in the mid 1990s.
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4.3.3.9Conclusion

Participants in the survey and meeting providedesomuch needed perspective
on the waste management sector in Manitoba. As telaas waste diversion rate is one
of the lowest in the country, the time is ripe kmowledgeable people within the waste
management sector to provide input into determitiogy Manitoba’s diversion rate can
be improved.

The main point brought out by the survey and megetihexpert stakeholders is
that an integrated strategy for all of Manitobaxé&eded before waste management will
improve in the province. In addition, participantelieved that organic waste
management options should be implemented in Maajtgirovided that smaller
municipalities are provided with unique solutioff® this end, participants suggested
regional cooperation to achieve economies of sfmlerganic waste options, such as
centralized composting facilities. The participapi@inted out that determining what
options will work in which municipality will requé extensive on-going public education,
communication, and consultation. Similarly, conmegtwaste management with climate
change and greenhouse gas emissions was also seghras an important means by
which to get people interested in organic wasteagament. In terms of specific options
that participants suggested that Manitoba shoulgldment, opinions were divided.
However, the many options for organic waste managermrovided by the participants
point toward the implementation of an integrategrapch, where multiple options are
implemented that aim toward the same end. For nastapublic education, backyard

composting, large-scale centralized composting-gsyou-throw pricing, eliminating
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Class 2 and Class 3 landfills, increasing tippiagsf and banning organic waste from
landfills can all be different options for promdagiorganic waste management, but can
also all work together to achieve successful wdstersion.

It should be noted that the suggestions from ppéirds in the survey and meeting
are generally consistent with the summaries of hitw Federation of Canadian
Municipalities (FCM) suggests municipalities implemt waste management systems and
what Nova Scotia actually implemented in the ed®®0s, which is presented in the
introduction to this Chapter. In particular, thetma#pants agreed with FCM concerning
the following recommendations for a successful eashnagement program:

* Provincial government assistance;

* Public involvement in decision-making;

* Regional cooperation;

» Developing a waste management strategy;

* Implementing waste management options over timallow people and
businesses to adapt to a changing regulatory enmieat; and

» Connecting waste management with climate change.

The following list points out the similarities beden the participants’ suggestions

and the Nova Scotia strategy:
* Provincial leadership on developing a strategy;
» Economies of scale can be realized through regiomagberation;
* Waste incineration ban;
» Landfill bans (e.g., for organic waste);

» Organic waste curb-side pickup (e.g., for food wgst
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» Stricter design standards for landfills; and
* Increase tipping fees over time.

It is interesting that the results of the survey aneeting are in such acute
agreement with Nova Scotia’s waste managementegiyatwhich has enjoyed great
success. In addition, participants’ opinions laygagiree with the strategy presented by
the Federation of Canadian Municipalities, whictb&sed upon the successes of other
municipalities. It seems clear that if the Governtngf Manitoba should want assistance
in developing an integrated waste management gyraikeits own, it should look to the
perspectives of the people within Manitoba’s wastnagement sector to help guide its

development.
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CHAPTER 5: BETTER OPTIONS FOR ORGANIC WASTE MANAGEM ENT:
COMPARING MANITOBA, CANADA WITH NOVA SCOTIA, CANADA , NEW

SOUTH WALES, AUSTRALIA, AND DENMARK

5.1 Introduction

Effective waste management options are badly rkemléessen the strain placed
on society by ever-increasing waste generation @ethane emission rates. Waste
management options targeted at organic materialse tseveral positive benefits,
including increased landfill life span and decrelgeeenhouse gas emissions. First, since
organic waste represents a large portion of thal wwaste disposed of at landfills, its
diversion can significantly increase the operatidifi@span of landfills. In 2002, about
28% of the total waste by weight entering landfilsCanada was either food or yard
waste (David, 2007). Similarly, according to the BHBA (2008), food and yard waste
made up about 12.7% and 13.2% of the total wastergeed in the United States in
2008, respectively. Second, the decomposition ghmic waste in landfills causes the
release of methane (GHinto the atmosphere, which is a greenhouse gdh wi
approximately 25 times the global warming poteraiatarbon dioxide (Cg) over a 100-
year time horizon (Forster et al. 2007). In 200wt 20 Mt CQe, or 2.8%, of Canada’s
721 Mt CQe emissions were due to landfill methane emiss{@mvironment Canada
2009a). In 2008, methane from landfills was resjmegor about 126 8Mt CO.e (US
EPA 2010b), or 2.1%, of the 6,016.4 Mt net £(Qroduced in the United States (US

EPA 2010a).

% This value may be as high as 151.0 Mt,EGince the US EPA used a global warming potential for
methane of 21 instead of 25.
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Other benefits of composting organic waste inclddereased contamination of
water sources due to leachate created by the dexsmimop of organic materials in
landfills, the production of compost, which redusgsthetic fertilizer and, potentially,
pesticide use, improves soil quality, and createalljobs through the local management
of resources (Bogner et al. 2007; Nevens and Re2@dB; Nova Scotia Environment
2009c; Otten 2001).

Traditionally, organic waste management optionseHavgely been seen in terms
of their cost instead of their benefits. Indeedstmhisregard for the environment and the
difficulty of performing full cost accounting foromposting are largely to blame for the
lack of composting initiatives in North America. Wever, waste management options,
including waste reduction, re-use, recycling, anthposting are becoming increasingly
mainstream in North America. If this trend contiaupolicy makers will need to develop
long term waste management strategies for thepeatve jurisdictions. Therefore, it is
prudent to analyze the strategies, successesaduarke$ of other jurisdictions in order to
provide policy makers with the tools to make soyudicy decisions with regard to

organic waste management options.

5.2 Method

A literature review and personal communicationseanmnducted to research the
waste management systems in Manitoba, Canada, Sowta, Canada, New South
Wales, Australia, and Denmark. Organic waste mamageé strategies were compared for
effectiveness at achieving various goals, includiaste diversion, producing compost,

creating local jobs, developing long term, secfpecific waste management strategies,
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and constructing partnerships. Manitoba, Canatizeisocus of the study, while the other
jurisdictions were selected because of their extensvaste management strategies,
which include organic waste composting of some kind

Nova Scotia, Canada, New South Wales, Austrahd, @enmark were selected
because, through research, they were identifiddaaters in waste management. Indeed,
these jurisdictions continue to improve upon thiegpective waste management sector
and, as a result, have achieved high levels of evaétersion and environmental
protection. In addition, since these jurisdicti@me in three distinct continents, altogether

they present a broad perspective of waste managemen

5.3 The four jurisdictions

The four jurisdictions, Manitoba, Canada, Nova #goCanada, New South
Wales, Australia, and Denmark are described belaeh section begins with a general
description of the jurisdiction, including poputati and political structure. This is
followed by a description of the broad nationalimternational strategy for waste in
which the jurisdiction finds itself. Manitoba ana¥a Scotia will be discussed within the
context of Canada. Next, a description of the licison’s specific waste management
strategy will be discussed. Finally, an overviewsoime of the more prevalent programs

will be provided, along with detailed tables of eligion achievements.

5.3.1 Canada

The Federal Parliament of Canada is located iav@tt Ontario (National Capital

Commission 2008). The Constitution Act, 1867 arel @onstitution Act 1982 delineate
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the matters about which the Federal and Provirgoakernments are entitled to legislate,
respectively (Department of Justice 2010). Under @onstitution Act, 1867, Section
92(10), the provinces are entitled to exclusivegislate in matters of local works and
undertakings, as long as these matters do notaxteyond the province in question or
are deemed a national concern (Department of &u8@&0). Therefore, provincial waste

management is, under most circumstances, withijutisgliction of the provinces.

5.3.1.1 Canada’s Environmental Management Poliaies Strategies

The Canadian Environmental Protection Act, 1999RE8F1999) is an important
piece of Canadian legislation for pollution prevent and the protection of the
environment and human health (Environment Canad¥®»&0 The main objective of
CEPA, 1999 is to move Canadian society toward swtée development (Environment
Canada 2005a). Other pieces of federal legisladiored at protecting the environment
include the Fisheries Act, the Canada Water Adt, Sipecies at Risk Act, the Canada
Wildlife Act, the Migratory Birds Convention Act,994, and the Wild Animal and Plant
Protection and Regulation of International and fmtevincial Trade Act (Environment
Canada 2005b). With regards to CEPA, 1999, it dostamportant concepts like
sustainable development, ecosystems approach réicaytionary principle, the polluter
pays principle, and science-based decision-maksguading principles (Environment
Canada 2005c); however, CEPA, 1999 and the oth&s Wentioned have not led to a
national waste management strategy for non-hazardaste.

Other organizations that assist Canadian goverrsneiormulate waste

management policy include the Canadian Council afidters of the Environment
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(CCME) and the Federation of Canadian Municipaitiehe CCME is composed of the
14 environment ministers from the federal, prowhciand territorial governments
(2009a). The CCME convenes once per year and sasvagorum to assist its members
to fulfill their mandate of protecting Canada’s #omment and to develop national
strategies, norms, and guidelines that each emmeah ministry across the country can
use (CCME 2009a). Since the environment is, cangially speaking, a shared
jurisdiction among the provinces and the federalegoment, the CCME members work
together to promote effective results (CCME 2009a)2009, the Canadian Council of
Ministers of the Environment produced a documehtled Canada-wide Action Plan for
Extended Producer Responsibilig¢anadian Council of Ministers of the Environment
[CCME] 2009b). ThePlan outlines a shift in Canadian policy from produtgveardship
to extended producer responsibility (CCME 2009bpdRct stewardship programs are
programs that place some of the financial burdenthef post-consumer stage of a
product’s lifecycle onto the producer of the prad{Micol and Thompson 2007). On the
other hand, extended producer responsibility (ERR)grams placeall of the
responsibility of the post-consumer stage of a petd lifecycle onto the producer of the
product, therefore shifting the burden of the prituwaste disposal from taxpayers to
the producer and consumer of the product (CCME BPO®nce a jurisdiction has
adopted thePlan, it is committed to working toward developing EBRygrams toward
certain kinds waste, including packaging, printedtenals, and mercury containing
lamps, within six years (CCME 2009b).

In the past, the Government of Canada has beenlymaiwolved in waste

management issues concerning hazardous materials tlagir interprovincial or
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international transportation, air emissions, andefal funding programs (Environment
Canada 2009b). The Government of Canada has prbvigeling to the Federation of
Canadian Municipalities (FCM), which represents theerests of over 1,900
municipalities concerning policies and programmihgt fall within federal jurisdiction
(Federation of Canadian Municipalities n.d.). Withe funding provided by the
Government of Canada, the FCM produced a guideutaigipal solid waste management
in 2004:Solid Waste as a Resource: Guide for Sustainablaranities(Federation of
Canadian Municipalities [FCM] 2004). The Guide ital for municipal governments to
reduce waste and maximize the use of resources (EQM). In particular, the Guide
was designed for smaller communities where scaseurces might prohibit the study of
waste management options and for the consultamed Hhy communities to better
understand their waste management goals (FCM 200w).Guide takes a step-by-step
approach to designing a holistic waste managemegram (FCM 2004). The Guide
moves from the planning and goal setting stageyrnderstanding community needs,
policy and legislative considerations, partnershigonsiderations, technology
considerations, energy and greenhouse gas effelitencial and economic
considerations, end-use market considerations, @iomand education, and evaluation
(FCM 2004). Therefore, the Guide produced by FChVjates municipal leaders with the
knowledge necessary to plan a waste managementegstrdor their respective

community.
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5.3.2 Manitoba, Canada

Manitoba is the easternmost of Canada’s threei@frovinces, situated between
the provinces of Saskatchewan and Ontario. Thé aoéa of Manitoba is about 647,797
km?, which is about 6.49% of Canada’s total land g®tistics Canada 2005b). In
2006, the population of Manitoba was 1.148 milliajch was about 3.52% of Canada’s
total population of 32.576 million (Statistics Cdaa2009). In 2006, 0.327 million
(28.48%) Manitobans lived in rural areas and ab@821 million (71.52%) lived in
urban areas (Statistics Canada 2008a). Of the sippaitely 283 communities in
Manitoba, in 2006, eight had populations greatanth0,000 people, containing 65.17%
of Manitoba’s population (Statistics Canada 2008ie City of Winnipeg is the capital
of Manitoba and contained 55.16% of Manitoba’s pafon in 2006 (Statistics Canada

2008h).

5.3.2.2 Manitoba’s Waste Management Program Acimevis

Although Manitoba has no published waste managesteategy, per se, it has
had a plan in the past and currently has numeroagr@ams that encourage waste
diversion from landfills. Circa 1990, a target 00% reduction in waste disposal
compared to 1988 levels was set, and a Recyclingg@€ommittee was established to
develop a means by which to achieve that targetjielaand Hamberg 1996, Recycling
Action Committee 1990). The Recycling Action Come#t made many
recommendations to the Government of Manitoba, utioly identifying priority
substances to target for waste management progrsettsng an interim target (20%

reduction by 1995), providing public education aoadnmunication, reducing the number
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of landfills to consolidate sites into larger, upded ones, and implementing a user pay
system of waste management (Recycling Action Cotemitl990). In 1990, the
Government of Manitoba passed iMaste Reduction and Prevention Abtough which
regulations were developed concerning multi-makeeaycling, tire recycling, and used
oil management (Manitoba Conservation n.d.b). Tlee #&so includes provisions for
industry stakeholder consultations, reporting, ldsthing waste reduction targets, and
establishing financial mechanisms, including degsodiandling fees, and pre-disposal
fees (Manitoba Environment 1991). As well, the Awbvides the power to license
distributors or prohibit the sales of products oatemials in Manitoba (Manitoba
Environment 1991). In 1991, a WRAP Report was preghdo comply with the WRAP
Act (Manitoba Environment 1991). Although much bétreport dealt specifically with
the recommendation provided by the Recycling Act@ommittee, few definite actions
were taken by Manitoba Environment as a resulhefrecommendations: for instance,
Manitoba Environment did not acknowledge the needptovide targets for major
subcategories of waste, the formation of a compgstommittee was delayed, and many
other recommendations were simply under review1B96, Manitoba had experienced
substantial progress in terms of its waste managemsgstem: the Manitoba Product
Stewardship Corporation was formed, funded by ademt levy on all non-deposit, non-
dairy beverage containers; waste disposed at lapdifi capita had decreased by 21%
since 1988. Between 1991 and 1995, 10% of activeicipal waste disposal sites had
closed, with 57 scheduled for closure; recyclingrises were available to over 85% of
Manitoba households; and the recognition that avith the diversion of organic waste

could Manitoba achieve its waste disposal target thg year 2000 (Manitoba
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Environment 1996). Other stewardship programs vedse established, including Tire
Stewardship Manitoba and Manitoba Association fesd&urce Recovery Corporation
(MARRC) (Manitoba Conservation n.d.b).

In 1999, a document called tl@nal Report of the Manitoba Regional Waste
Management Task Force: Regional Solid Waste ManagenAction Plan and
Recommendationswas developed in consultation with stakeholdersar{itbba
Conservation 1999). The purpose of tReportwas to better understand Manitoba’s
waste management system in comparison to othexdjations and to propose a regional
solid waste management plan (Manitoba Conservali®89). The Report included
recommendations to the Government of Manitoba tprawe its waste management
system (Manitoba Conservation 1999).

In 2008, the documeiideyond Kyoto: Manitoba’s Green Futuneroduced by the
Government of Manitoba, included some highlightsManitoba’s waste management
strategy (Manitoba Science, Technology, Energy Btides [MSTEM] 2008). These
highlights included the following: new legislatimequiring the capture or flaring of
methane from large landfills to reduce methane sons; the acknowledgement that
changes to waste management in Manitoba would befio&l to reach its greenhouse
gas emission goal; and a retail sales tax exemgtormanure treatment equipment,
including lagoon liners, biodigesters, and compsst@MSTEM 2008). In 2005,
greenhouse gas emissions from Manitoba’s waste geament system were about 1.0 Mt
(MSTEM 2008). Finally, Manitoba will meet its KyotGHG reduction target of 6%

below 1990 levels by 2012: in fact, accordin@@&yond KyotpManitoba will be the first
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jurisdiction in Canada and the first regional jdresion in North America to legislate the
6% below 1990 level emissions target (MSTEM 2008).

In 2010, there are voluntary drop-off programseiactronic waste and household
hazardous waste operated by the Government of MamitThere will be 29 electronic
waste collection depots, including 19 temporaryadgemperating May 1 — October 30
and 10 year-round depots in Manitoba in 2010 (Gidanitoba n.d.b). There will also be
a number of events for voluntary drop-off of housldhhazardous waste in major
communities in Manitoba (Green Manitoba 2010).

In 2009, the Waste Reduction and Recycling Supf@&RARS) Fund was
created (Green Manitoba 2009). Beginning on Jul2aD9, a WRARS levy of $10 per
tonne of waste disposed at landfills was imposedvaste entering landfills receiving
more than 30,000 tonnes of waste annually (Greenitbtaa 2009). By January 1, 2011,
all landfilled waste in Manitoba will be subject tlee levy (Green Manitoba 2009). The
purpose of the levy is to increase the financiaistance to communities for recycling
and composting programs: 80% of the revenue celiebly the levy will be rebated to
communities to promote diversion programs (Greemidaa 2009). The remainder of
the revenue of the levy will be used to increase fthancial support of the electronic
waste and household hazardous waste programs (Gfaeioba 2009). This levy will
provide a strong financial disincentive to landfillaste in Manitoba and, thereby,
improve Manitoba’s diversion rate (Green Manitolb68%2).

Previously, funding for recycling programs was nhaijorovided to communities
in Manitoba through the Manitoba Product Stewanl€orporation (MPSC). The MPSC

received revenue through a 2 cent deposit/levyexetage containers in Manitoba. The
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money raised by the levy was then returned to confiies based on their diversion
performance: that is, the greater a community’sdion rate, the greater the sum of
money it received from MPSC. However, the functi@ighe MPSC have now been
turned over to Multi Material Stewardship Manito@dMSM) (B. Duggirala, personal
communication, June 30, 2010).

Communities can also receive supplemental fundinguigh the Waste Reduction
and Pollution Prevention (WRAPP) fund (Manitoba €emvation n.d.a). The WRAPP
fund supports projects that reduce or prevent wgsteeration, promote sustainable
practices, or demonstrate innovative approachesvaste management (Manitoba
Conservation n.d.a).

The City of Winnipeg first adopted a waste managdms&ategy in 1996, which
was updated in 2001 (City of Winnipeg 2010c). I1@0the City of Winnipeg adopted a
new waste management strategy based on WinnipggQoincil's determination that
the perspective on waste management has changedtdrally since 2001: that is, the
perspective has shifted from landfilling most oé tvaste stream to a resource recovery
model that keeps valuable resources out of lasdfility of Winnipeg 2010c). Along
with this strategy, the Winnipeg City Council aklsdopted an organic waste management
strategy (City of Winnipeg 2010a). The new strategyl include the automated
collection of about 19,000 tonnes of bagged yardtevan Winnipeg’s north-west sector,
using certified compostable bags (City of Winni@@L0a). Winnipeg will contract the
collection of yard waste, and yard waste processingroduce compost, at a cost of

approximately $232,000 (City of Winnipeg 2010a).
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5.3.2.2 Manitoba’s Waste Diversion Achievements

Between 2004 and 2006, Manitoba’s waste diversair fell from 14.5% to
13.0% (Table 5.1). On average in 2006, Canadiaggoded of 835 kg of waste per
person per year in landfills (Statistics Canada8290which was about 4.1% lower than
Manitoba’s waste disposal rate (Table 5.2). In @aldi on average in 2006, Canadians
diverted 237 kg of waste per person per year frandfills (Statistics Canada 2008c),
which was about 82.3% greater than Manitoba’s waistersion rate (Table 5.2).

Table 5.1  Total waste generated, disposed, and divertechth%achange between,
2004 and 2006 in Manitoba.

% Change (2004 to
2004 2006 2006)
Waste Generated (Mt) 1.085 1.1y7 8.5
Waste Disposed (Mt) 0.928 1.024 10.3
Waste Diverted (Mt) 0.157 0.153 -2
Percent Diverted (%) 14.5 13/0 -11.5

Source: Statistics Canada 2008c

Table 5.2  Total waste generated, disposed, and divertedgpetacin 2004 and 2006

in Manitoba.
2004 2006
Waste Generated (kg/capita) 9p8 999
Waste Disposed (kg/capita) 793 869
Waste Diverted (kg/capita) 135 130

Source: modified from Statistics Canada 2008c

In 2009, through the Manitoba Association for R@éseuRecovery Corporation
(MARRC), Manitobans recycled 70% of used motor 1% of used oill filters, and 49%
of used oil containers (MARRC 2010). Also in 200®&rough Tire Stewardship
Manitoba, Manitoba achieved a scrap tire diversiate of 93% (Tire Stewardship
Manitoba 2009). About 14,373 tonnes of scrap tivese diverted and used in the making
of products such as aggregate, crumb rubber, s ivlats (Tire Stewardship Manitoba
2009). In 2009, through the Manitoba Product Stewslsip Corporation, over 70,000

tonnes of materials, including newspapers, coregyatardboard, plastics, glass,
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aluminum, and metal cans, were recycled (Manitobmllrct Stewardship Corporation
2009). Finally, in 2009, Manitobans diverted 1,50608nes of electronic waste and 750
tonnes of household hazardous waste (HHM) fromfllmdhrough the E-Waste and

HHM programs, respectively (Manitoba Conservation®.

5.3.3 Nova Scotia, Canada

Nova Scotia is located on the east coast of Caaadaonsists of mainland Nova
Scotia, which is almost entirely surrounded by wead@d Cape Breton Island, located in
the Cabot Straight (Google Maps 2010b). Nova Sastia relatively small province in
Canada: it consists of a total area of about 55/28% and represents only 0.55% of
Canada’s total land area (Statistics Canada 20080006, the population of Canada
was estimated at about 32.576 million people, wtike population of Nova Scotia was
estimated at about 0.938 million people or abo88% of Canada’s total population
(Statistics Canada 2009). In 2006, about 0.507ianilpeople (54.05%) lived in urban
areas and about 0.407 million people (45.95%) liredural areas (Statistics Canada
2008a). There are 18 Counties in Nova Scotia ar#@6 their populations ranged from
7,941 (Victoria) to 382,203 (Halifax) people (Vitatatistics 2006). The capital of Nova

Scotia is Halifax (Government of Canada 2010).

5.3.3.1 Nova Scotia’s Waste Management Plan
In 1995, Nova Scotia Environment, a departmenthef Government of Nova
Scotia, produced an extensive solid waste managestrategy, called the Solid Waste-

Resource Management Strategy, aimed primarily atir@mmental protection and
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promoting ecological value, the efficient use osaarces, and benefitting from the
economic opportunities of developing the environtaemdustrial sector (Nova Scotia
Environment 2009c). Major milestones of the soli@ste management strategy included
the following: formally adopting in the Environme#Aict the goal of achieving 50%
diversion of solid waste by the year 2000, usin91@s a base year; the conclusion,
based on a series of studies of provincial wasteagement, that certain economies of
scale could be realized by the collaboration ofaeg in Nova Scotia; and government
recognition that its goals with respect to wastenaggment could not be achieved
without extensive public consultations (Nova Scdiavironment 2009c¢). Specifically,
the accomplishments of the solid waste managentetégy of Nova Scotia include bans
on the disposal of many items in landfills, incluglicompostable organic materials and
beverage containers, a reduction in the numbearaffills by 75% and the requirement of
all landfills to adhere to strict guidelines, thetablishment of seven solid waste
management regions, the creation of job opporesithrough the development of the
value-added goods industry, and the marketing vir@mmental technologies developed
in Nova Scotia to other regions (Nova Scotia Envinent 2009c).

Possibly the largest change caused by Nova Ssatiaste management plan was
the increase in landfill tipping fees: in 1989, rihavas no landfill tipping fee for waste in
Halifax Regional Municipality; by 2001, the tippirige reached $115 per tonne (Wagner
and Arnold 2008). Other regions saw an averagenipfee of $80 per tonne (Wagner
and Arnold 2008). The new tipping fees, combinedhwhe landfill ban on certain
materials, the open burning ban, and the closuraasfy landfills and Nova Scotia’s one

incinerator due to the strict new landfill and esiosis regulations, has led to a strong
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financial incentive to divert materials rather thdispose of them (Wagner and Arnold
2008). A strong financial incentive to divert maaés is crucial for centralized
composting since these facilities need to chartygping fee of between $30 and $77 per
tonne of waste to cover their operational costsgiea and Arnold 2008). Importantly,
this strategy has led to the internalization of twamanagement costs for households and
the ICI sector (Wagner and Arnold 2008).

In 2007, the Nova Scotia government set a negetasf reducing the amount of
waste disposed of from about 430 kilograms perqrerger year to 300 kilograms per
person per year by 2015 (Nova Scotia Environmeri98Q) This disposal target is
legislated by the Environmental Goals and Sustdn&lyosperity Act (Nova Scotia
Environment 2009a). To help reach this target, N&eatia Environment initiated a
renewal process to update its Solid Waste Resddezeagement Strategy (Nova Scotia
Environment 2009a).

Nova Scotia reaffirmed its commitment to its Sd@ste-Resource Management
Strategy in 2009 by consulting with stakeholdenoss the province to determine how
the Strategy might be improved (Nova Scotia Envimtent 2009b). After analyzing the
concerns and opinions of the stakeholders takimgipahe consultation process, seven
broad goals were developed (Nova Scotia Environn28@9b). These goals include,
developing and expanding waste reduction and domrzractices and programs that are
sustainable, increasing residential, commerciaiititional, and industrial participation
in waste prevention and diversion initiatives, anthimizing waste disposal by using

financial incentives and disincentives (Nova Scdiiavironment 2009b). An updated
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Strategy, based upon the findings of the consaltapirocess, will be recommended to

government by spring 2010 (Nova Scotia Environn28@9Db).

5.3.3.2 Program Achievement of the Nova Scotia &Wdsihagement Plan

In order for Nova Scotia to reach its impressivess@amanagement goals, the
Government of Nova Scotia established several progr The Resource Recovery Fund
Board Inc. (RRFB) is a private, not-for-profit orgzation created to direct a significant
part of the Solid Waste-Resource Management Sirgfdgva Scotia Environment and
Labour 2004). The RRFB is mandated by the GovernneérNova Scotia to fund
municipal and regional waste diversion programsat@ and manage a deposit/refund
system for beverage containers, develop and exendtestry stewardship programs,
raise awareness of waste reduction, reuse, regyaind composting, and promote the
development of value-added manufacturing in Novati&qNova Scotia Environment
and Labour 2004). The RRFB is responsible for apgritnviro-Depots and Regional
Processing Facilities, introducing the depositinefsystem for beverage containers and
the Used Tire Management Program, and establishipgint recycling program (Nova
Scotia Environment and Labour 2004). The RRFB, ionjenction with local
municipalities, provides province-wide educationograms for reducing, reusing,
recycling, and composting waste, operates a rewycind composting hotline, and
produces booklets and brochures promoting recycling composting (Nova Scotia
Environment and Labour 2004).

In Nova Scotia, consumers pay a $0.10 charge gpgrhge container and receive

$0.05 back for bringing the container to an Enrepot (Wagner and Arnold 2008). Of
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the $0.05 that remain, $0.0356 is given to the Enliepots and $0.0144 is used to fund
municipal solid waste management programs, matepalcessing centres, the
transportation of diverted materials, and the adstration of the fund (Wagner and
Arnold 2008). Public acceptance of the beveragdatoer charge is largely due to the
knowledge that the money is returned to the comtpum order to fund waste
management programs (Wagner and Arnold 2008). Giuicipal funding systems for
waste management include a reward system that q@®va monetary incentive for
municipalities to increase their diversion rates @mvironmental levies on tires, paint,
and milk containers (Wagner and Arnold 2008).

The RRFB Nova Scotia is also responsible for &mgisin the funding and
marketing of new and innovative products, servieesl technologies related to resource
recovery (Wagner and Arnold 2008). The assistarfcéh® RRFB on this matter is
critical, since the creation of local markets rezRitransportation costs, which are often
the greatest barrier to the marketing of recovenatkrials, increases market stability by
diversifying demand, and creates local jobs (Wagmer Arnold 2008). In fact, between
1996 and 2004, more than 1000 jobs relating toevastnagement were created in Nova
Scotia (Nova Scotia Environment and Labour 2004).

In 2004, 99% of the population of Nova Scotia hadegs to curb-side recycling
programs (Nova Scotia Environment and Labour 200dferms of food waste recycling,
77% of the population of Nova Scotia had accessutb-side collection and centralized
composting of food waste and 53 out of 55 munidiesl provided centralized
composting to their business sector (Nova Scotigirenment and Labour 2004). In

2002, the average cost of operating a two-streamstevpickup program (waste plus
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recyclables) was $50 per household per year; thege cost of operating a three-stream
waste pickup program (waste plus recyclables pigarics) was $56 per household per

year.

5.3.3.3 Diversion Achievement in Nova Scotia

Tables 5.3 and 5.4 demonstrate the diversion aehents of Nova Scotia. In
2006, Nova Scotia had the lowest per capita wastertion and waste disposal rates in
Canada and diverted about 24.5% more waste petacHmn the Canadian average
(Statistics Canada 2008c). Table 5.4 also showsvtste disposal rate of Nova Scotians
in 1989, which is considered the base year raidowva Scotia: that is, present-day waste
disposal rates are compared against the 1989 dagtesal rate

Table 5.3  Total waste generated, disposed, and divertechth%achange between,
2002, 2004, and 2006 in Nova Scotia.

% Change | % Change | % Change
2002 (Mt) 2004 (Mt) 2006 (Mt) (2002 to (2004 to (2002 to
2004) 2006) 2006)
Waste 0.559 0.640 0.67 146 5/9 21.3
Generated
Waste Disposed 0.389 0.400 0.402 2.8 0/5 313
Waste Diverted 0.170 0.240 0.276 41.2 15.0 62.4
Percent 30.4 37.5 40.7 23.4 8.5 33}9
Diverted (%)

Source: modified from Statistics Canada 2005a, Statistics @&2tBc, Statistics Canada 2010b

Table 5.4  Total waste generated, disposed, and divertedggetacin, and % change
between, 2002, 2004, and 2006 in Nova Scotia.

% Change of Per Capita Waste
1989 2002 2004 2006 Disposed Compared to 1989
2002 2004 2006
Population 934,507 937,993 934,405
Waste 598 682 726
Generated pef
capita (kg)
Waste 747 416 426 43( -44.3 -43.0 -42.4
Disposed per
capita (kg)
Waste 182 256 295
Diverted (per
capita)
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Source: modified from Government of Nova Scotia 2008&iSics Canada 2005a, Statistics Canada 2008c,
Statistics Canada 2010b

By 2006-07, Nova Scotia’s per capita waste disposal had risen to 477 kg per
year (Nova Scotia Environment 2008). In 2006, thevé&nment of Nova Scotia
introduced new legislation that added a new waisgodal goal of 300 kg/person/year by
2015 (Nova Scotia Environment 2008). The new wdgiposal target aims to reduce the

waste disposal rate in Nova Scotia by about 37.1%.

Table 5.5 Organic waste recycled as a proportion of totaltevescycled and
generated in Nova Scotia in 2002, 2004, and 2006.
Total Total Organic % Oraanic % Organic
Total Waste Materials Waste 0 2rg Waste
Waste of Total
Generated Prepared for Prepared for Recycled of
X . Waste
(Mt) Recycling Recycling Recveled Total Waste
(Mt) (Mt) Y Generated
2002 0.559 0.17( 0.06p 36\5 11.1
2004 0.640 0.24( 0.093 38(8 145
2006 0.678 0.276 0.134 48|6 19.8

Source: Statistics Canada 2008c, Statistics Canada 2005a

The amount of organic waste from residential amstitutional and commercial
sources has increased dramatically in recent yEaable 5.5). The total tonnage of
organic waste received at composting facilitiesclighng organic material from
industrial sources, such as pulp and paper sludgewsod fibre) in Nova Scotia has
increased from less than 5,000 tonnes in 19944dyn&00,000 tonnes in 2006 due to the
launch of the curb-side collection of organics ialifbix Regional Municipality and other

communities (Nova Scotia Environment 2008).

5.3.4 New South Wales, Australia
New South Wales (NSW) is one of Australia’s sixesta(Australian Government
n.d.). NSW is located on the east cost of Australtath of the state of Queensland and

north of the state of Victoria (Google Maps 2010E)e total area of NSW is 800,642
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km? (Encyclopedia Britannica n.d.). In 2009, 7.1 mifligpeople lived in NSW,
representing about 32.5% of the total Australiapybation of 21.9 million people
(Australian Bureau of Statistics 2009). There a8 touncils in NSW; in 2007, the
population of the councils ranged from 1,286 (Ujatta 284,692 (Blacktown) people
(Department of Local Government 2009). The camfdiSW is Sydney, which in 2008
had a population of about 172,685 people (The @itgydney 2010).

There are three key regions in NSW: the Sydney dpelitan Area (SMA), the
Extended Regulated Area (ERA), comprising the Hyn@entral Cost, and lllawarra
regions, and the Non-Regulated Area (NRA). In 2006NSW has a population of about
6.82 million people (DECCW 2009c). In 2006-07, bé ttotal NSW population, about
55.9% (3.81 million people) lived in the SMA, abd®.5% (1.26 million people) lived in
the ERA, and about 25.1% (1.71 million people) divim the NRA (Adapted from
DECCW 2009c).

The federal Parliament of Australia is located ianBerra in the Australian
Capital Territory (Parliamentary Education Offid@HO] 2009). The Australian Capital
Region is situated within the State of NSW (Godgkps 2010). The limit of the power
of the federal Parliament to make laws is defingdh®e Australian Constitution (PEO
2009). The federal Parliament is entitled to legeslin 39 areas of national interest listed
in section 51 of chapter 1 of the Australian Cdnositn, which include trade and
commerce, foreign relations, taxation, fisheriesmigration, and defense (PEO 2003,
Parliament of Australia 2003). Section 52 definee treas about which states are

prohibited from legislating (PEO 2009). Importantlye Australian Constitution provides

161



for the independent legislation by states of wasttnagement issues (Parliament of

Australia 2003).

5.3.4.1 Australia’s National Strategy for EcolodigeSustainable Development

All levels of Australian government adopted the ibla&l Strategy for
Ecologically Sustainable Development (NSESD) in 299Department of the
Environment, Water, Heritage, and the Arts [DEWHA]D07a). The NSESD was
developed with the consultation of communities,ustdes, interest groups, scientific
organizations, governments, and individuals in orfte the objectives and guiding
principles of the NSESD to represent the diversgores, peoples, and interests of
Australia (DEWHA 2007a). The core objectives of tNSESD encourage economic
development that improves individual, communityd antergenerational welfare and
equity, while maintaining essential environmentadedsity, processes, and life-support
systems (DEWHA 2007b). The guiding principles af tHSESD include, long and short-
term economic, environmental, social, and equitysaerations should be integrated into
all decision making processes, use of the preaaatyo principle, recognition and
consideration of global environmental issues, useost effective and flexible policy
instruments, and community involvement in decisiand actions directly affecting them
(DEWHA 2007b).

With regards to non-hazardous waste managemendpiketive of the NSESD is
to improve resource use, while minimizing the effexf waste disposal on the
environment (DEWHA 2007c). According to the NSEQJoyernments will develop an

improved means of support for local councils inesréor them to increase recycling,
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provide curb-side recycling, and better plan andage landfill sites (DEWHA 2007c¢).
Governments will also develop pricing and chargsachemes that reflect the full
economic and environmental cost of waste managenemgure that the cost of
implementing waste management strategies doeshaligproportionately on industries
or local authorities, provide support for develapim methodology for full-cost
accounting of waste management strategies, andlagevargets for waste reduction
(DEWHA 2007c).

The increased focus on sustainable developmentypsince the implementation
of NSESD in 1992 resulted in the Australian Govegntis Environmental Protection
and Biodiversity Conservation Act, 199®EWHA 2007a). This Act provides for a
national scheme of environmental protection andlib&rsity conservation (DEWHA
2009a). However, only actions that have, or arelyiko have, national environmental
significance require approval under the Act (DEWRB09c). Therefore, in matters of
waste management, states have the authority tai@uhe objectives of NSESD in any
way they see fit.

The National Environmental Protection Council (NERarose as a result of an
Intergovernmental Agreement on the Environment98Ql and came into effect in May
1992 (DEWHA 2009b). The NEPC is composed of mamstfrom the Australian
Government and from each state and territory (DEWRD®9b). The purpose of the
NEPC is as follows: 1) to provide equivalent prtitat against air, water, and soil
pollution and from noise to all Australians, and@gnsure consistency in environmental
protection initiatives among member governmentshdiat business decisions are not

distorted nor markets fragmented by different peticin different regions (DEWHA
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2009b). The NEPC has the power to create Nationair@hmental Protection Measures
(NEPMs), which can be goals, guidelines, standaraols, protocols, concerning
environmental issues, such as ambient air quality the re-use and recycling of used
materials (DEWHA 2009b). The NEPC, therefore, ical for establishing a national

waste management strategy.

5.3.4.2 NSW Waste Management Plan

The policy framework for environmental protectiomjaste reduction, and
resource recovery in New South Wales (NSW) is @mensby the NSW Department of
Environment, Climate Change, and Water (DECCW), ciwhioperates under the
legislation of the Protection of the Environmente@ggions (POEO) Act, 1997 and the
Waste Avoidance and Resource Recovery (WARR) Aad12AHyder Consulting 2008).
In short, the POEO Act, 1997 provides the NSW goremt the authority to enact
legislation relating directly tgrotection of the environmepblicies and is a means of
adopting nation-wide environmental policies (NEPMesstablished by the National
Environmental Protection Council (NSW LegislatiobilP). Before anyrotection of the
environment policy can be implemented, the POEO Act, 1997 requirebliqu
consultation and an economic and social impactyaisa(NSW Legislation 2010). The
WARR Act, 2001 supports waste reduction and resouecovery, extended producer
responsibility, and continues a Waste Fund for fiugpdwaste management projects
(DECCW 2009b). The POEO Act, 1997 and the WARR 2001, along with the
national NSESD program, have formed the foundatiothe waste management strategy

for NSW.
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The Government of NSW developed the Waste Avoidaaod Resource
Recovery Strategy in 2003 (revised in 2007) in orte establish targets for waste
management (Hyder Consulting 2008). The Strateghudes four key result areas and
broad targets. The first key result area is praagrand avoiding waste, with the broad
target of holding the level of waste generatioNiBW for 5 years since the Strategy’s
implementation in 2003 (DECCW 2007). The second kegult area is increasing
recovery and use of secondary materials; the btaggkts for NSW is by 2014 to
increase recovery and use of materials from the MSiam from 26% (in 2000) to
66%, from the C&I waste stream from 28% (in 20@0$H8%, and from the C&D stream
from 65% (in 2000) to 76% (DECCW 2007). The thirdykresult area is reducing
toxicity in products and materials, with the brdacget of phasing out priority toxins or,
where impossible, achieving maximum recovery fasee(DECCW 2007). The final key
result area is to reduce litter and illegal dumpgipgCCW 2007).

The Local Government Act, 1993, gives the 152 llocauncils of NSW
significant authority over their communities (Dejpagent of Local Government 2009).
Local councils are responsible for the efficierffeetive, and equitable allocation of

services (Department of Local Government 2009).

5.3.4.3 Program Achievements of the NSW Waste Mamagt Plan

With the Waste Avoidance and Resource Recovetetfy in place, NSW has
been able to realize significant progress towardgasnable waste management. What
follows are some of the relevant programs develdpsaligh the NSW strategy. In 2004,

Greengoods, a website designed to assist in ttehasing of environmentally preferred
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goods, was launched (Hyder Consulting 2008). Eduwalt and support programs that
explain the relevance of sustainable practices pmavided to school children,
communities, councils, and industry (Hyder Congglt2008). In July 2006, scheduled
increases to the levy for the disposal of wastdéamdfills were introduced (DECCW
2007); in 2009, as a result of the success ofdig fo divert waste from landfills, larger
scheduled increases were introduced (DECCW 20102006, the levy in the Sydney
Metropolitan Area was less than $30 per tonneulg 2009, the levy in the SMA was
$58.10 per tonne and scheduled to increase by $tQopne per year until 2015-16
(DECCW 2010, DECCW 2009c). The levy in the ExtendRzhulated Area (ERA) in
2009 was $52.40 and is scheduled to increase byp&d@onne per year until 2015-16
(DECCW 2010, DECCW 2009c). The aim of the levy dsimcrease the economic
incentive to avoid the disposal of waste in lanslfithereby increasing the relative
attractiveness of more sustainable, but relativalyre expensive, waste management
options (DECCW 2007). The Waste Avoidance and ResoRBecovery Act, 2001 allows
the set-up of an Extended Producer ResponsibiiiyR) scheme in NSW (Hyder
Consulting 2008).

Other programs initiated in NSW include the follogi reward payments to
councils in the SMA and ERA that meet certain wastagement standards; regional
waste management groups covering 90% of rural agibmal NSW; incentives for
smaller landfills sites to implement landfill gaapture for energy generation; industrial
licensing to encourage recycling, reuse, and besttipe; and a Waste Reduction and

Purchasing Policy for NSW government agencies #atg ®wned corporations that aims
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at reducing waste and increasing the purchasecytled materials (Hyder Consulting

2008).

5.3.4.4 Diversion Achievements of the NSW Wastadésment Program

Tables 5.6, 5.7, 5.8, and 5.9 illustrate waste mament in NSW between 2002
and 2007 for all waste, for municipal solid wastéSWV), commercial and institutional
waste (C&l), and construction and demolition wg§1&D), respectively.

Table 5.6 Total waste generated, disposed, and diverted WHB8d % change.

% Change | % Change | % Change
2002-03 2004-05 2006-07
(M0) (M) (M) (2002-03 to| (2004-05to| (2002-03 to

2004-05) | 2006-07) | 2006-07)

Waste 11.804 13.118 15.35P 111 17.1 30.1
Generated

Waste Disposed 6.506 7.100 7.36% 9.1 3)7 1312
Waste Diverted 5.29Y 6.019 7.995 13.6 32.8 50.9
Percent Waste 44.9 45.9 52.1 2.3 1356 16/0

Diverted (%)

Source: Department of Environment, Climate Change, andVE2809c

Table 5.7  Residential waste generated, disposed, and diverts@W and %
change.

% Change | % Change | % Change
(2002-03 to| (2004-05to| (2002-03 to
2004-05) 2006-07) 2006-07)

2002-03 2004-05 2006-07
(Mt) (Mt) (Mt)

Waste 3.100 3.181 3.891 2.61 22.32 25.62
Generated

Waste Disposed 2.155 2.144 2.408 -0.01L 12.31 11.74
Waste Diverted 0.945 1.037 1.483 974 43.01 56.93
Percent Waste 30.48 32.60 38.11 6.96 16.90 25.03

Diverted (%)

Source: Department of Environment, Climate Change, andV2a09c

Table 5.8 C&l waste generated, disposed, and diverted in N®@% change.

% Change | % Change | % Change
2002-03 2004-05 2006-07
(M) (M) (M) (2002-03 to| (2004-05to| (2002-03 to

2004-05) | 2006-07) | 2006-07)

Waste 4,015 4.820 5.218 20.05 8.26 29.96
Generated

Waste Disposed 2.644 2.985 2.921 12.90 -2.14 10.48
Waste Diverted 1.372 1.835 2.297 33/75 25.18 6Yy.42
Percent Waste 34.17 38.07 44.02 11.41 15.63 28.83

Diverted (%)

Source: Department of Environment, Climate Change, andVE2809c
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Table 5.9

C&D waste generated, disposed, and diverted in NB&% change.

% Change | % Change | % Change
2((’% 03 2((’&‘:)' 05 2(()&%' 07 1 (200203 to| (2004-05 to| (2002-03 to
2004-05) | 2006-07) | 2006-07)

Waste 4.689 5.118 6.251 9.15 22.14 33.31
Generated
Waste Disposed 1.708 1.972 2.036 15.46 3.25 19.p0
Waste Diverted 2.981 3.147 4.216 5,57 33.97 41.43
Percent Waste 63.57 61.49 67.45% -3.27 9.69 6.10
Diverted (%)

Source: Department of Environment, Climate Change, andV2a09c

While no coordinated organics recycling existedf@w in 1990, by 2005 there

were 61 licensed composting facilities and 87 la€alncils provided regular garden

organics recycling services in 2004-05, up fromry2002-03. NSW is now leading the

nation in organics recycling (DECCW 2007). Gardegaaics recycling in the Greater

Sydney Region (SMA + ERA) has increased from 40%heftotal generated in 1998 to

more than 68% in 2004-05 (Table 5.11). Tables Bd’®12 indicate that about 10.5% of

the total waste generated is diverted through acgamaste processing. Organic waste

processing increased significantly between 200a+162006-07 (Table 5.12).

Table 5.10 Garden organic waste generated and diverted iGthater Sydney

Region.
Total Garden % Garden
Total Waste Organic Organic Total
Generated Waste Waste of Total Recycled (M) % Recycled
(Mt) Generated Waste
(Mt) Generated
1998 0.680 0.269 40
2002-03 10.483 1.140 10.87 0.550 48
2004-05 11.170 0.866 7.75 0.482 56
2006-07 12.549 0.821L 6.54 0.562 68

Source: Department of Environment, Climate Change, ané2809c

Table 5.11 Total organic waste reprocessed by type in, ancepeichange between,
2005-06 and 2006-07 in NSW.

Type of Organic Waste

Quantity of Raw
Material Reprocessed
(Mt) 2005-06

Quantity of Raw
Material Reprocessed
(Mt) 2006-07

% Change from 2005-
06 to 2006-07

Garden organics 0.530 0.551 3.96
Manure 0.340 0.315 -7.36

Biosolids/grit/screenings 0.086 0.196 12791
Barks (from forestry 0.11% 0.142 23.48
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residuals) |
Sawdust (from forestry 0.096 0.110 14.58
residuals)

Other - MSW organics 0.079 0.109 37.97
fraction

Wood/timber/sawdust 0.062 0.067 8.06
(C&l sources)

Food organics (food 0.049 0.049 <-0.30
waste)

Other 0.086 0.067 -22.09
Totaf 1441 1.609 11.66
Source: Department of Environment, Climate Change, anéMRECCW] 2008

Notes:

1. Includes Oils, grease trap, sludges, straw, animal beddiisgellaneous agricultural organics,
paunch, animal mortalities, paper pulp/sludge, and biowaste.
2. Results affected by rounding.

5.3.5 Denmark

Denmark is located in northern Europe and consistee Jutland peninsula and
407 named islands (Visit Denmark 2009). The ta@atllarea of Denmark is about 43,098
km? (Statistics Denmark 2009) and, in the fourth ceramf 2009, Denmark had a
population of about 5.5 million people (Statistizenmark 2010b). Denmark’s only land
border is with Germany, which is about 68 km loNsit Denmark 2009). Denmark is
divided into 98 municipalities and 5 regions (D&nRarliament 2009). The capital of
Denmark is Copenhagen with a combined city and d#u population of about 1.2
million people (Statistics Denmark 2009). Denmarlone of the 27 member states of the
European Union (Europa n.d.).

The legislative powers are divided among statggioraal, and municipal
governments as established by the Constitutional chdenmark, 1953, Section 82;
however, regional and municipal governments arechest over by the state (Danish
Parliament 2009). Regional and municipal governsi@me entitled to make decisions

affecting local matters (Danish Parliament 2009herEfore, waste management is

169



primarily under the control of regional and munaipgovernments (Danish

Environmental Protection Agency 1999a).

5.3.5.1 European Union Waste Management Strategy

The main purpose of the European Union (EU) ismtegrate the economic and
political systems of the Member States, such thatngle market, based on the free
movement of people, money, goods, and servicesstablished (European Commission
2009d). Through treaties, Member States have n@khed part of their power to create
laws (European Commission 2009d). As a result isfphocess, in 2005, the EU created
an integrated strategy for the prevention and fewycof waste (Europa 2006). The
overall objective of the strategy is to reduceriegative environmental impact of waste;
however, the strategy contains no specific targetwaste prevention, as the strategy
recognizes that some measures that greatly retieceotume of waste have undesirable
environmental consequences (Europa 2006). As siineh,strategy declares that the
environmental impact of waste must be minimized\edry stage of a resource’s lifespan
(Europa 2006). An important factor in achieving maxm waste reduction with
minimum environmental damage is the sharing of l@eatilable technigues among
Member States (Europa 2006). Nations are requinetbuthis strategy to develop their
own programs and targets for waste prevention ygulife-cycle assessment (Europa
2006). The strategy also aims to improve recyctatgs and the economic incentives to
recycle in Member States: in particular, two-thiod$iodegradable waste is mandated to

be diverted from landfills by EU law (Europa 2006).
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EU law, established through treaties, grantsif&tltutions the authority to adopt
regulations, directives, and decisions that aredibon on, and override the laws of,
Member States (European Commission 2009d). In tefmisJ law, regulationsare the
most direct, since they come into force, on pahwiational laws, as soon as they are
passed and Member States do not have to take &iepsplement them (European
Commission 2009c)Directives establish targets or goals that all or specifianiner
states must attain by a certain date; however, reestates are free to determine their
own strategy for reaching those targets or goalsqfiean Commission 2009b). Finally,
decisionsare EU laws that pertain to specific cases antiggathat compel the parties to
do something, stop doing something, or grant righteopean Commission 2009a). The
Directive on Waste is an example of EU law thaalelsthes targets and goals that must
be attained by Member States.

The Directive on Waste established a legal franmkwor the management of
waste among the Member States of the EU (Europ&&)00he updated Directive on
Waste came into force on December 12, 2008 anddhdline for its transposition in the
Member States is December 12, 2010 (Europa 200%&).Directive on Waste created
what is called a waste management hierarchy, whith broad waste management
measures in order of their importance (Europa 200Blae measures from greatest to
least importance are waste prevention, preparingtenimr reuse, recycling/composting,
other recovery (such as energy recovery from waste) disposal in landfill (Europa
2009a). The Directive on Waste stipulates that follewing of the hierarchy should

avoid human health hazards and environmental darfitagepa 2009a). Member States
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are also required to monitor and control wastettneat and to ensure energy capture
from waste incineration takes place only at a heyiel of efficiency (Europa 2009a).

An EU Directive on the incineration of waste came force on December 28,
2000 (Europa 2008b). The objective of the Direcivé¢o reduce, to the greatest extent
possible, water, air, and soil pollution resultifigm incineration and co-incineration
plants (Europa 2008b). This objective is accompliskhrough extensive requirements,
such as the monitoring of the characteristics ef Waste entering the plants and the
residues leaving the plants, specific incinerapascedures, limit values for particular air
emissions, the reduction and recycling of incineratesidues, and the release of annual

reports to the competent authority and public (|Bar2008b).

5.3.5.2 Denmark’s Waste Management Strategy

As evidenced by Section 4.3.3.1 above, the intgrlatween the EU and
Denmark with regard to waste management is exten$iWhile the EU determines the
principles and overall framework for the managemehtwaste, the Government of
Denmark deals with the specific details of legisigtin matters of national waste
management (Danish Environmental Protection Agetf@99a). In fact, Denmark has
published detailed waste management plans sinteastt 1993 (Danish Environmental
Protection Agency 1999a).

In its Waste 21: Waste Management Plan 1998-2084 Danish government
name improving the quality of waste treatment ,(ireducing waste’s environmental
impact and ensuring better resource recovery) laadtabilization of waste generation as

the primary challenges facing Denmark’s waste mamamnt sector (Danish
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Environmental Protection Agency 1999a). To this,eeidht types of waste must be
sources separated in Denmark: organic waste, pagokecardboard, cardboard packaging,
polyvinyl chloride (PVC), impregnated wood, elecali and electronic equipment, end-
of-life vehicles, and batteries (Danish EnvironnaénProtection Agency 1999a). To
accomplish such sophisticated source separatierlf#m suggests building regional and
international cooperation such that treatment glérave sufficient supply and financial
resources; therefore, the citing of these plantstrbe consistent with its supply base and
logistics to be feasible (Danish Environmental Ectbn Agency 1999a). The
publication also notes the importance of implenmentproducer responsibility, which
promotes the design of recyclable products: howdeehave a great impact on waste, it
must be implemented internationally (Danish Envinemtal Protection Agency 1999a).
Denmark has chosen a slightly different route thia@ other jurisdictions to
accomplish its waste management targets in thatinerates a large portion of its waste
(Danish Environmental Protection Agency 1999a). fact, all waste that can be
incinerated has been banned from landfills (Darslvironmental Protection Agency
1999a). Since incineration with energy recoverygaen as a better option than landfilling
in Denmark (and by the EU), a large portion of was$ incinerated (Danish
Environmental Protection Agency 1999a). The tarfmtsvaste management in Denmark
by 2004 were 64% recycling, 24% incineration, and%1 landfilling (Danish
Environmental Protection Agency 1999a). Other gdais2004 are found on the Table
5.14. Interestingly, some of the recycling target2004 were lower than what existed in
1997 (Table 5.14). The reason for this is that ey goals in Denmark are not just

measured in terms of absolute percent recycled, tather, with environmental
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protection and economic prosperity also in mind niBa Environmental Protection
Agency 1999a). Therefore, it is clear that Denmarkonstantly reviewing whether its
achievements are consistent with its overall gfmalsvaste management.

Table 5.12 Denmark’s waste management targets for 2004.

Type of waste Reduction target (2004) Actual 1997
Waste incineration plant 70% recycling 77% recycling
residues
Construction and demolition 90% recycling 92% recycling
waste
Domestic waste 30% recycling 15% recycling
Bulky waste (i.e., cardboard, 25% recycling 17% recycling
etc)
Industry waste 65% recycling 58% recycling
Institutions, trade, and offices | 50% recycling 38% recycling
Wastewater treatment plants 50% recycling 70% recycling
Coal-fired plant residues 90% recycling of bottom/fly ash 70% recycling of bottdynésh
Electrical/electronic waste 40% copper recycling n/a
End-of-life vehicle waste 25 tonnes of lead recycled n/a
NiCd batteries 6 tonnes of Cadmium n/a
Impregnated wood 25 tonnes of Arsenic, 75 tonnes| n/a

of Chromium

Source: Danish Environmental Protection Agency 1999a

In its Waste Strategy 2004-08Danish Government 2004), the Danish
Government adds on to what it had built in its prvag waste management strategy. In
the revised strategy, the Danish Government asHwatsits broad aims are to prevent
resource loss and environmental degradation dugatie, decouple economic growth
and waste generation, and ensure the cost-effeethgeof environmental policies by
improving waste treatment methods and ensuringffi@ency of the waste management
sector (Danish Government 2004). In order to achiev decrease in resource
consumption, an initiative under th®trategyis to provide a basis for evaluating
combinations of instruments that ensure the efiiciase of resources and waste
prevention (Danish Government 2004). To this ehd,Danish Government has decided
that market-based instruments will take precedewes prohibitions and orders (Danish

Government 2004). To facilitate the decoupling aforeomic growth and waste
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generation, the Danish Government suggests thigt fitst essential to determine the
factors that lead to waste generation. Birategysuggests building upon enterprises and
people that have a willingness to contribute to gheduction and consumption of less
resource-intensive goods, an increase in marketesf@ environmentally friendly
products, and assisting the growth of consumptiattepns that are less harmful to the
environment (Danish Government 2004). Finally, nswre the cost-effectiveness of its
environmental policies, the Danish Government satgganproving the quality of their
waste management system. Tteategysuggests that the waste hierarchy established by
the EU continue to be followed, but only wheresitenvironmentally and economically
justifiable (Danish Government 2004). Unfortunat¢he waste hierarchy is an imprecise
tool; therefore, theStrategy calls for an updated tool that takes into consitien
environmental and economics issues (Danish Goverhi2@04). In order to promote
better waste management, Bieategysuggests three broad goals: first, develop a ndetho
that makes it possible to assess the quality ofastavtreatment option and determine
whether waste is being treated at the right costomsd, create more stringent
requirements for the treatment of waste; and, lfingdroduce less hazardous waste
(Danish Government 2004).

The Waste Strategy 2004-@®anish Government 2004) describes in detail waste
diversion goals and strategies for each sectodudimy building and construction,
households, industry, institutions, trade, officestail trade, landfill sites, and waste
incinerations plants. It also names several Divestiset out by the EU by which

Denmark must abide (Danish Government 2004).
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5.3.5.3 Denmark’s Waste Diversion Initiatives

Denmark’s waste management strategy is charaalebyeinstruments such as
Acts, Statutory Orders, taxes and charges, andidgusshemes (Danish Government
2004). There are many regulations delineating veh&ical municipal council can and
cannot do with regard to its waste management. Odish Environmental Protection
Act states that local municipal councils are inrgeaof managing the waste produced
within their jurisdictional boundaries (Danish Goweent 2004). Under the Act, each
local municipal council every four years must progla short-term waste management
strategy for the following four years and a longHestrategy for the following 12 years
(Danish Government 2004). Municipalities must eastitat their waste management
scheme is consistent with the waste managemerdrbigr established by the EU and is
environmentally friendly (Danish Government 200#)general, it is the responsibility of
the local municipal councils to make certain theiaste management scheme is
consistent with regulations established by the Bd #the Danish Government (Danish
Government 2004). However, it is recognized thatrt@ny regulations exist and that the
waste management sector in Denmark needs to bgulleted to a certain extent (Danish
Government 2004).

Another instrument used in Denmark’s waste managemsea waste tax, which
came into effect on January 1, 1987 (Danish Govemr2004). The waste tax places a
charge on the disposal of non-hazardous waste diogato its weight: i.e., sending waste
to landfill or incinerating waste (Danish Governm@004). The waste tax was set up in
order provide the strongest financial disincentvéandfill waste and a weaker financial

disincentive to incinerate waste, while not taximgste that is recycled (Danish
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Government 2004). In 2001, Denmark’s waste tax $asuro/tonne (CAD$65.00-71.50
in 2001); in 2005, Denmark’s waste tax was 75 e¢anoe (CAD$102.75-121.50 in
2006) (Economic Instruments in Environmental PoROL0; X-Rates 2010). In this way,
there is a financial incentive to follow the wastierarchy. A packaging tax has also
existed in Denmark since 1978 (Danish Governmer@i420The tax applies to new
packaging, therefore providing a financial inceatito reuse old packaging (Danish
Government 2004). Since the tax was implementedreasingly more kinds of
packaging have fallen under the tax, including narbonated soft-drinks, vinegar,
plastic foil foodstuff packaging made from soft PV&hd disposable tableware (Danish
Government 2004). As of April 1, 2001, the tax @cle material was adjusted to reflect
its environmental impact, based on “cradle-to-gtaagsessments (Danish Government
2004).

The Danish Government, through the Danish EnvirantaieProtection Agency
and the Environmental Council for Cleaner Produofsrates a subsidy program that
funds waste management projects that promote ettleamer products or recycling
(Danish Government 2004). Funds can be receivedidanonstrations, surveying, and
information projects relating to waste managemerbiothe development of novel waste
management techniques (Danish Government 2004).

In Denmark’sWaste Strategy 2005-20@Banish Government 2004), it refers to
over 100 initiatives that are planned to be comradrzetween 2005 and 2008. Many of
these proposed initiatives involve EU and Danisbulations and public education
programs (Danish Government 2004). Specificallg, Branish Government will continue

to collect and express data on waste managementreatthent that can be practically
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used by private enterprises and national and lgoakrnments (Danish Government
2004). Further refinement to life-cycle assessnie@®) techniques is required in order
to determine the best waste management optionsigaBovernment 2004). Waste
Centre Denmark will continue knowledge-sharing iatives in order for relevant

information to be made available to the variousy@ta implementing theStrategy

(Danish Government 2004). Initiatives will be untd&en where barriers are small and
where results can be achieved in the short-termfdhr sectors where these initiatives
will be commenced are households, the service seotdustry, and building and

construction (Danish Government 2004). Support tfer development of new waste
management technologies will continue, while hejpim overcome the barrier that there
IS no security in the volume of waste coming taemtment plant (Danish Government
2004). Transparency in waste management feesaglaofthis strategy, with the aim of
making the polluter pay and achieving environmengégbnomic, and legal efficiency
(Danish Government 2004). Existing waste managemegimes in Denmark will

continue to be evaluated, which will likely leadttee creation of new initiatives in the
future (Danish Government 2004). The harmonizatadnregulations in the waste
management industry across Denmark will continug @m examination of waste taxes
will occur, along with the development of a stratdgr dealing with hazardous waste
(Danish Government 2004). Finally, the capacitywakte management facilities will be
analyzed to ensure that capacity for existing amiré waste is available (Danish

Government 2004).
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5.3.5.4 Denmark’s Waste Diversion Achievements

Tables 5.13, 5.14, and 5.15 illustrate Denmark’stevaiversion achievements. In
2001, Denmark’s waste generation by sector wasleldvias follows: 26% building and
construction, 24% households, 21% manufacturingp 1@stitutions/trade and offices,
10% slag, fly, ash, etc. (due to coal), and 9% ewaster treatment plants (Danish

Government 2004).

Table 5.13 Total waste generated, disposed, recycled, andaratied in, and %

change between, 2002, 2004, and 2006 in Denmark.

% Change | % Change | % Change
2002 (Mt) | 2004 (Mt) 2005 (Mt) (2002 to (2004 to (2002 to
2004) 2005) 2005)
Waste 13.105 13.359 14.210 1)9 6|4 8.
Generated
Waste Disposed 1.194 1.024 0.983 -14.p -4]0 -17,.
Waste Recycled 8.382 8.746 9.54% 4.8 9.1 13|
Waste 3.344 3.437 3.473 2.8 10 3
Incinerated
Percent Waste 9.1 7.7 6.9
Disposed (%)
Percent Waste 64.0 65.5 67.2
Recycled (%)
Percent Waste 255 25.7 244
Incinerated (%)

Source: Danish Ministry of the Environment 2007

1. Total waste generated is the sum of waste disposed (ladjif¥aste recycled (includes waste
recycled and waste composted), waste incinerated, specially treatedamasstored waste

(specially treated waste and stored waste amounts not shown).

Table 5.14 Total waste generated, disposed, recycled, anderated per capita in,

and % change between, 2002, 2004, and 2006 in D&nma

% Change | % Change | % Change
2002 2004 2005 (2002 to (2004 to (2002 to
2004) 2005) 2005)
Population 5.374 5.401 5.416 0.5 0.3 0
(millions)
Waste 2439 2473 2623 1.4 6.1 7
Generated per
capita (kg)*
Waste Disposed 222 190 181 -14.4 -4.7 -18
per capita (kg)
Waste Recycled 1560 1619 1762 3.8 8.8 12
per capita (kg)
Waste 622 636 641 2.3 0.8 3.
Incinerated per
capita (kg)
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Source: modified from Statistics Denmark 2009, Danishiditiy of the Environment 2007
1. Total waste generated per capita is the sum of waste dispasdfilled), waste recycled, waste
incinerated, specially treated waste, and stored waste: spe@aligdrwvaste and stored waste
amounts not shown.

Table 5.15 Organic waste materials and their respective treatim, and % change
between, 2002, 2004, and 2006 in Denmark.

% Change
2002 (Mt) 2004 (Mt) 2005 (Mt) (2002 to
2005)

Branches, leaves, etc. led to plants 0.685 0.682 0.737 7.6
for composting/wood chipping
Organic domestic waste led to 0.018 0.047 0.038 1111
plants for composting
Organic domestic waste led to 0.019 0.001 0.001 -94.7
plants for biogasification
Other organic waste led to plants 0.045 0.006 0.007 -84.4
for composting
Other organic waste led to plants 0.065 0.114 0.106 63.1
for biogasification
Other organic waste led to plants 0.018 0.004 0.004 -77.8
for animal fodder
Sludge led to plants for composting 0.348 0.053 0.050 85.6
Sludge led to plants for 0.086 0.091 0.087 1.2
biogasification
Sludge led to plants, applied to 0.000 0.006 0.005 n/a
farmland
Sludge led to plants for 0.000 0.054 0.043 n/a
incineration
Sludge led to plants, used for 0.000 0.172 0.179 n/a
carbogrit
Total 1.284 1.229 1.257

Source: Danish Ministry of the Environment 2007

In 2005, about 99% of household garden waste wa&led; that is, 0.557 Mt of
garden waste was recycled and 0.005 Mt was laedfi{Danish Ministry of the
Environment 2007). By 2008, the target is to reey@b35 Mt and incinerate 0.028 Mt of

garden waste (Danish Ministry of the Environmen20

5.4 Discussion/Conclusion
This section compares the various jurisdictionseims of their political climates,
demography, waste management strategies, programvaments, and waste diversion

achievements.
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5.4.1 Political Climate of Jurisdictions

Despite Canada having various Acts aimed at protgoenvironmental and
human health and safety, these Acts have not lachetional waste management strategy
for non-hazardous waste. This is unlike Austratid Benmark, which both have national
strategies for waste management. The leadershipmgnated by these governments
concerning waste management has likely playedge lesle in shaping their extensive
waste management systems. Although neither Manitodra Nova Scotia have the
support of a federal waste management strategy, dne members of the Canadian
Council of Ministers of the Environment (CCME), whi provides a forum where
environmental issues can be discussed and strategi®e be formulated. In fact, it is
through the CCME that theCanada-wide Action Plan for Extended Producer
Responsibilitywas produced. If thAction Planis successful, the Government of Canada
may take this as justification for not taking ademn this issue. In the meantime, Federal
monetary support, like the funding of the Federattb Canadian Municipalities’ guide to
municipal solid waste management, will likely cowie.

All levels of Australian government adopted the iblaal Strategy for
Ecologically Sustainable Development (NSESD) in Z9%he NSESD sets out broad
principles and goals for, among other environmerngalies, waste management in
Australia, although individual states have the arith to pursue these in any way they
see fit. The National Environmental Protection GouU(NEPC) plays a significant role in
terms of cooperation among Australian states amdAbstralian Government, while

providing a platform from which significant natidreghange can occur. Interestingly, the
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NEPC is not unlike the CCME. Therefore, New Soutal&¥ is provided with significant
guidance in terms of the implementation of its wasinagement strategy from both the
Australian Government and other state governments.

As a part of the European Union (EU), Denmark i8galted to follow the EU
created strategy for the prevention and recyclifhigwaste. As with the Australian
strategy, the EU strategy outlines principles staduld be followed by member states
with respect to waste management. Therefore, Ddammgrovided with significant, on-
going guidance from, and cooperation between, nati@ncerning waste management.

It is strikingly clear that Manitoba and Nova Seotre situated in a much
different political climate than New South Walesdabenmark. Indeed, Manitoba and
Nova Scotia have had little historic Federal aasist in terms of guidance in developing
their waste management systems. However, it israstédg that Nova Scotia has
managed to develop a provincial waste managemant g¢spite the lack of leadership
on the part of the Canadian Government. Therefot@le New South Wales and
Denmark have certainly gained a great deal by dipgravithin a political system that
supports the development of waste management gitratehe Nova Scotia Government
has demonstrated that this is not a necessary tammdior the development of a waste
management strategy. One aspect of all four juiniis that is similar, however, is that
the responsibility to provide waste management isesv ultimately falls onto local
governments.

While international and national support structuras play an important role in

shaping policy, it should be noted that other devier implementing waste management
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strategies exist. One driver, in particular, thext mfluence waste management strategies

is population density.

5.4.2 Demography

In Manitoba, there has been a wide-spread beligf iecause Manitoba is so
large and sparsely populated, there is abundadt daitable for waste disposal (Haque
and Hamberg 1996), which has likely made it difficto implement changes to
Manitoba’s waste management system. This beliehtmgake policy-makers skeptical
that an economically viable waste management glyat®uld be successful in Manitoba.
However, the practical difference between the gaolgic population distribution of
Manitoba compared to the three other jurisdictisnsot as great as might be expected.

In 2006, about 1,148,000 people lived in ManitoB#a(istics Canada 2008b).
With a total area of about 647,797 %nthe population density of Manitoba was about
1.77 people per square kilometre. Also, in 200820 million (28.5%) people lived in
rural areas and about 0.821 million (71.5%) petipéal in urban areas (Statistics Canada
2008a). Of the approximately 284 communities in Madra eight had populations greater
than 10,000 people and, together, contained al®ae6 of Manitoba’s population; the
City of Winnipeg alone contained about 55.2% of Mam’'s population (Statistics
Canada 2008b).

In 2006, about 914,000 people lived in Nova Sc{8tatistics Canada 2008a).
With a total area of about 55,284 k(Statistics Canada 2005b), the population density o
Nova Scotia was about 16.53 people per square &tl@mAlso, in 2006, about 0.507

million people (54.1%) lived in urban areas andul®407 million people (46.0%) lived
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in rural areas (Statistics Canada 2008a). In 20@8¢e were 18 Counties in Nova Scotia
and their populations ranged from 7,941 (Victoti@)382,203 (Halifax) people (Vital
Statistics 2006). In 2006, Halifax contained abd0t7% of the population of the
Province.

In 2006-07, about 6,800,000 people lived in NewtBaales (DECCW 2009c).
With a total area of about 800,642 kiEncyclopedia Britannica n.d.), the population
density of New South Wales was about 8.87 peoplesgeare kilometre. In New South
Wales, there were 152 councils, with populatiomgnag from 1,286 (Urana) to 284,692
(Blacktown) people in 2006 (Department of Local @mnment 2009). Also at that time,
the Sydney Metropolitan Area (SMA) contained abbbi9% of the population of the
State.

In 2005, about 5,411,000 people lives in DenmarkthVd total area of about
43,098 km2, the population density of Denmark whsua 127.62 people per square
kilometre. Denmark is divided into 98 municipalgiand 5 regions (Danish Parliament
2009), with a projected 35 municipalities havingplations greater than 50,000 people
in 2010 (Statistics Denmark 2010a). In 2009, Copgeh contained about 21.8% of the
total population of Denmark.

By strictly comparing population densities among tfour jurisdictions, it
becomes evident that Manitoba is in the uniquetjposiof having an extremely low
population density. Indeed, the population densityDenmark is about 72 times the
population density in Manitoba, while the populatidensities of Nova Scotia and New
South Wales are about 9 and 5 times larger, respgctthan Manitoba’s. It could be

argued, therefore, that the implementation of aegirated waste management strategy in
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Manitoba would not be able to achieve the econowiiesale that the other jurisdictions
could attain. However, the practical populationgignin Manitoba might be understated:
in 1996, about 90% of Manitoba’s population livedhm 200 km of the 497 km long
border with the United States (Haque and Hamber8619nternational Boundary
Commission n.d.). Assuming that Manitoba’s popolatidistribution has remained
relatively constant since 1996 and that Manitob@éstern and western borders are
approximately perpendicular to the border with theited States, 90% of Manitoba’s
population lives in an area of 99,400 %rSince 90% of Manitoba population in 2006 is
about 1.033 million people, the population densityManitoba within 200 km of the
border with the United States is about 10.36 pe@ele square kilometre, which is a
greater population density than New South Wales.

The four jurisdictions also have large relativelispgrsed populations, with
significant proportions of their populations living rural communities or in many
smaller cities, although Denmark’s population dignisi much higher than the other three
jurisdictions. The comparison between Manitoba Bloda Scotia changes importantly
when Manitoba’s population is considered in terrhpartions of Manitoba’s total land
area, rather than its total land area. Since tkemajority of the population of Manitoba
lives within 200 km of the border, it makes sensdacus on this area, rather than the
province as a whole. It may be that it is not palssior an integrated waste management
strategy in Manitoba to reach all corners of thevprce; but, if the strategy reaches 90%
of the population, it could be considered succésifmight even be useful for a strategy
to focus, at first, in the Winnipeg Census Metrdajaol Area, which, in 2009, is estimated

to have contained 60.8% of Manitoba’s populatioity(©f Winnipeg 2010b). In 2009,
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the population density of the Winnipeg CMA was apmately 95.37 people per square
kilometre® (Wikipedia 2010), about 75% of the population dgns Denmark in 2005.

Therefore, a waste management strategy shouldadkantage of the large population
(compared to Manitoba as a whole) and the high latipn density in and around the

City of Winnipeg.

5.4.3 Waste Management in the Four Jurisdictions

Table 5.18 demonstrates the considerable differebheeveen the waste
management systems of the jurisdictions descritbedParticular, Manitoba’s waste
management system appears to be missing many sspattare included in the waste
management systems of Nova Scotia, New South Waflek,Denmark. The following
section will discuss the four jurisdictions in teymf waste management strategies, waste

management programs, and waste management divach@vements.

5.4.3.1 Waste Management Strategies

The Government of Manitoba has no recently pubtishaublicly accessible,
holistic waste management strategy, unlike the rotheee jurisdictions. Although the
Government of Manitoba has commissioned the creatiavaste management strategies
for Manitoba (the Recycling Action Committee in 199he Manitoba Regional Waste
Management Task Force in 1999) and has producedrtseoncerning waste
management in Manitoba (e.g., the WRAP StrategyoRg)p the Government of

Manitoba has not successfully implemented a publatcessible, integrated waste

® The population density of the Winnipeg CMA was calculatédguthe area for the Winnipeg Capital
Region, which, according to Wikipedia (2010), is largeantithe Winnipeg CMA. Therefore, the
population density might be understated.
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management strategy (Manitoba Conservation 199%ithtaa Environment 1991, 1996;
Recycling Action Committee 1990). While the devetgmt of an integrated waste
management strategy is probably not a necessargliton for a successful waste
management system, given that Nova Scotia, NewhSWdles, and Denmark have
strategies and systems in place that have beeressfat it would be difficult to argue
that a strategy would not benefit Manitoba.

Probably a result of having no integrated wasteagament strategy, Manitoba
lacks waste diversion targets, while the othersgliations do not. Establishing publicly
accessible targets makes the associated ministilgmarrtment accountable for attaining
those targets. For instance, through Nova Scotiaisvironment Actand the
Environmental Goals and Sustainable Prosperity, Alté Government of Nova Scotia
has committed itself to reducing waste disposakemndy, the Government of Nova Scotia
set a target for waste disposal of 300 kg per pebgo2015 (Nova Scotia Environment
2009a). Establishing targets that are sector- astavaategory- specific might also be
beneficial: for instance, New South Wales and Dekrhave established diversion goals
with respect to specific sectors and strategiesléating with organic waste (Table 5.16).
Like establishing an integrated strategy, publisBtting a target would not, per se,
improve waste diversion in Manitoba; however, thiblig nature of the commitment
might pressure the Government of Manitoba intooactStrong political will would be
required within the Government of Manitoba to seiffose this kind of commitment.

Another result of Manitoba lacking an integratedstgamanagement strategy is
the lack of any mandatory regional cooperation.saeh, it is unlikely that the existing

regional cooperation attains the economies of sttale are possible in Manitoba. For
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example, the Government of Nova Scotia commissiagtadies concerning achieving
economies of scale in waste management througlonagcooperation; as a result of
these studies, the Government of Nova Scotia esteil seven waste management
regions (Table 5.16). If the Government of Manitatmanmissioned such studies and
made regional cooperation mandatory among reles@nimunities, it is possible that this

would make Manitoba’s waste management system gameomically viable.

5.4.3.2 Waste Management Programs

In terms of funding to support municipalities’ wasthanagement systems, all
jurisdictions have a means by which funds are dedigt to municipalities: for instance,
through performance-related payments and proposstewnanagement projects related
to recycling and cleaner projects (Table 5.16). akgé difference, here, between
Manitoba and Nova Scotia is the level of funding. we have seen, Manitoba has a two
cent levy on some beverage containers, while Noa@i& has a ten or twenty cent levy
(depending on size). The system operated in NowieSes a deposit-refund system,
which returns half of the levy upon receipt of tmntainer at a designated depot. The
funds generated by these levies are used to fustevmanagement projects in Manitoba
and Nova Scotia, respectively. Therefore, Nova i8ctiaving a levy 2.5 times greater
than Manitoba’s, generates more money for fundir@stesr management programs.
Manitoba’s waste management system might gain feomincrease in the levy on
beverage containers.

Local Councils in Nova Scotia, New South Wales, Brahmark appear to have

more support from higher levels of government camgao Manitoba (Table 5.16).
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Although there is waste management collaboratiddanitoba, in the other jurisdictions,
the local councils appear to collaborate with higlevels of government than local
councils in Manitoba. It might be useful, therefof@ the Government of Manitoba to
actively engage communities in developing theirtee@sanagement system.

Landfill bans exist in Nova Scotia and Denmark, bot in New South Wales or
Manitoba (Table 5.16). Specifically, Nova Scotia drenmark both have landfill bans on
organics, although Denmark also bans other waste fandfills. A landfill ban could be
successful in Manitoba, but probably not at theentrlevel of funding, without compost
quality control regulations, without the curb-sigeekup of organic waste, or higher
tipping fees. Manitoba is the only jurisdiction aitthe four that does not have regulated
compost quality control guidelines and has a vew population with access to the curb-
side pickup of organic waste, especially compacetlava Scotia (Table 5.16). As has
been shown, Nova Scotia had a tipping fee of $dh@4 in 2006 and Denmark had a
waste tax of about $110/tonne in 2005, both of Wiace much higher than Manitoba’s

tipping fees ($43.50/tonne in Winnipeg in 2010, ethincludes the $10/tonne levy).

5.4.3.3 Waste Diversion Achievements

Perhaps as a result of the number of issues prdyialiscussed, Manitoba’s
diversion rates are much lower than the other thwesedictions’. In fact, Manitoba’s
waste diversion rate is three to seven times lbans those of the other jurisdictions
examined (Table 5.16). In terms of organic wastyckng, in 2006, Manitoba also
diverted far less organic waste than the otheretlwgsdictions: per capita, Manitobans

diverted between 13 and 22 times less organic whste the other three jurisdictions
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(Table 5.16). Manitoba’s low per capita organic gagdiversion rate is most likely the

results of few residents having access to convemneans of diverting food waste (e.g.,
curb-side pickup of food waste) in Manitoba (seafitbar 4). However, it should be noted
that it was estimated that Manitoba diverted astlé&¥,000 tonnes of organic waste in
2009, which is nearly a three-fold increase ovéi&2(ee Chapter 4). This is a promising
result, especially since no organized organic wasBnagement strategy exists in
Manitoba.

Compared to Manitoba, in 2006, Nova Scotia gendr@@®2% less waste and
disposed of 51.8% less waste, while diverting 2%il.ghore waste (Table 5.16).
However, compared to New South Wales and Denmadgitdba generated much less
waste per capita (Table 5.16). The reason why NewtlfSWales and Denmark generated

more than double the amount of waste per capitargézd in Manitoba is unclear.
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Table 5.16 Waste management characteristics of Manitoba, GarNwla Scotia, Canada, New South Wales, Austiatid,

Denmark.

Characteristic

Manitoba, Canada

Nova Scotia, Canaal

New South Wales, Australia

Denmark

Population (millions)

1.148 (2006)

0.913 (2006)

6.888 (2006-07)

5.41D%30

Waste Management Strategies

Publicly accessible, integrated
waste management strategy

No

Yes —Solid Waste Resources
Management Strategy

Yes — NSW Waste Avoidance and
Resource Recovery Strategy

Yes — extensive waste and recyclin
national plan since 1993

Diversion targets

By 2000, reduce 1989 per capita
disposal rate by 50%

By 2000, reduce 1989 per capita

solid waste per capita disposal rate
300 kg

disposal rate by 50%; by 2015, attajn C&I 2014: 63% (44%, 2006-07);

MSW 2014: 66% (38%, 2006-07);

of C&D 2014: 76% (67%, 2006-07)

Recycling rate 2008: 65%
Incineration rate 2008: 26%
Landfilling rate 2008: 9%

Publicly accessible, sector-specific No Limited — government buildings are  Yes — specific strategies for MSW, Yes - including waste from
waste management strategies (e.g. now to be built to LEED standards| C&l, and C&D and for urban and | construction, packaging, household
residential; commercial, industrial, rural areas industries, institutions, trade, and
and institutional; construction and offices, and power, treatment, and
demolition) incineration plants
Provincial organic waste No No Yes —including trials and cost- Yes
management strategy benefit analysis for recycling
household food waste
Mandatory regional cooperation No Yes — established 7 waste Yes — waste and recycling program  Yes — EU Member States are to
management regions, which is cooperation among councils occurs  construct a network of disposal
autonomous in determining its | with government funding and suppart installations; information exchange
priorities on BATs
Market development/support for No Yes — development of local markets Yes — WRAPP and Council Yes — in National waste strategy

recycled goods

for reprocessed goods

Sustainable Choice programs

Product Stewardship or Extended
Producer Responsibility

Yes — e.g., electrical and electroni
waste; household hazardous wast
tire waste; used oil, oil filter, and
container waste

Yes — e.g., electrical and electroni
B; waste; tire waste; oil waste; paint
waste

Yes — to some extent — to phase o
or maximize recovery of priority
substances

—

Yes

Waste Management Programs

Program funding

Yes — WRARS performance fund,

Yes — Provincial funding programs

Yes — knowledge and planning tool

s Yes — knowledge sharing program

WRAPP (RRFB tire and container fund, are supplied to Councils by funding for waste management
performance fund) Government; government agencies  projects relating to recycling and
purchase recycled goods; Counci cleaner products.
performance payments
Education of Some Yes — RRFB Nova Scotia partners  Yes — collaborative Government- Yes — in National waste strategy.

public/business/industry

with regional and municipal
educators

Council approaches; government
programs developed specifically fo
business/industry

Waste management regional
collaboration

Yes —in 1999, there were ten
regional waste management syste
that included three or more
community partners

Yes — provincial, regional,
ns municipal, stakeholder, and public
collaboration

Yes — collaboration between
Government, Councils, and industr]
collectors

Yes — local council, national, and
international cooperation;
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Characteristic

Manitoba, Canada

Nova Scotia, Canaal

New South Wales, Australia

Denmark

Landfill bans

No

Yes

No

Landfill ban on waste suitable for|

incineration (1997); mandatory
organics source separation

Best available technology (BAT)

No (issues identified by the Office of
the Auditor General — see Chapter

Somewhat — incinerators must

P) capture energy and landfills requirg
soil and plastic liners and the captufe by Minister of Planning in NSW;

and treatment of leachate

Yes — proposed waste manageme

advice for councils given by DECC
small-scale landfill incentive for LFG
capture

nt

Yes — required under EU law

2 projects are assessed and determined

Compost quality control

No provincial regulation

Yes — provincial standaregarding
maturity period, but may not be
stringent enough

Yes — national standard for
contaminant limit, stability and
maturity criteria, and physical
properties

Yes — national standards for qualit

control with respect to heavy metal

and xenobiotic substances.

Curb-side pickup of source-
separated food waste

In June 2010, less than 1% of the
population had access (see Chapter
6)

In 2008, 90% of residents had curl-

side organics pickup

Some — 31 out of 38 councils in
Sydney provided curb-side organic|
pickup in 2006-07

12

Yes

Landfill tipping fee, levy, tax (per
tonne)

Yes — WRARS tipping fee levy of
$10/tonne beginning in 2009 and

Yes — tipping fee increased to $11
in HRM and an average of $80

D Yes —$58.80 in SMA, $52.40 in
ERA, increasing by $10 per tonne

Waste tax, packaging tax

coming into effect for all landfills in elsewhere per year until 2015-16.
2011 (see Chapter 4).
Link waste management to GHG Limited (in Government of Yes Yes Yes
emissions and energy and water Manitoba’s “Beyond Kyoto”
conservation document waste management is orly
briefly mentioned)
Waste Management Diversion Achievements
Total waste generated (Mt) 1.177 (2006) 0.678 (2006) 15.359 (2006-07) 14.200%)

Total waste disposed / recycled /
incinerated (Mt)

1.024/0.153 /0 (2006)

0.402/0.276 / 0 (20086)

370 /7.989 / 0 (2006-07)

1.194/9.549 / 3.46006)

Per capita waste generated / 1025/892/133/0 (2006) 726 /430 /295 / 00E0 2230/1070/ 1160/ 0 (2006-07) 2623/ 181621/ 641 (2005)
disposed / recycled / incinerated

(k)

Recycling rate' (%) 13.0 (2006) 40.7 (2006) 52.1 (2006-07) 67.2 (2005)
Diversion rate'(%) 13.0 (2006) 40.7 (2006) 52.1 (2006-07) 91.6 (2005)

Quantity of organics recycled

12,490 tonnes (2006)

134,000 tonnes, compriseti@ita
100,000 tonnes of garden organic:
and food waste (2006)

1,609,000 tonnes, comprised of
5 770,000 tonnes food, garden, and
wood waste (2006)

1,257,000 tonnes, comprised of

737,000 tonnes of garden organics

(2005)

b

Per capita organic waste recycled
(kg)

11 (2006)

147

234

232

Source: Danish Government 2007, DECCW 2009c, DE@D®8, Danish Environmental Protection Agency 19¥®mish Government 2004, Environment
Protection and Heritage Council 2009, Europa 20&®2ioppa 2008a, Nova Scotia Environment 2009a, NBmadia Environment 2008, Organic Waste
Recycling Unit 2002, RRFB Nova Scotia 2008, RRFB/&l&cotia 2003, Statistics Canada 2010a, WagnefAarald 2008.

Notes:

1. “Recycling rate” includes recycling and compostitigiversion rate” is the sum of recycling rate andineration rate.



5.4.6 Conclusion

The province of Manitoba’s waste management sydeays far behind those
found in Nova Scotia, New South Wales, and Denmé&tdwever, policy-makers in
Manitoba can learn much from those other jurisdicdi

As Nova Scotia has demonstrated, the fact thaGihvernment of Canada is not
taking a leadership role in terms of waste managénsenot a sufficient condition for
Manitoba to be unable to develop an integrated evastnagement strategy. Therefore, it
might benefit the Government of Manitoba to looKNlmva Scotia’s strategy to determine
how to implement a successful integrated waste genant strategy.

A significant problem in Manitoba is that the pnose has an extremely low
population density, especially compared to the rofbasdictions. Therefore, as with
Nova Scotia, the Government of Manitoba should cession studies that determine
opportunities to achieve economies of scale in $enfrwaste management. As we have
seen, the vast majority of Manitoba’s populatiobo@ 90%) lives within 200 km of the
border. Furthermore, about 60% of the populatiorMaiitoba lives in the Winnipeg
Census Metropolitan Area, where the population ilerreaches over 95 people per
square kilometre. These kinds of details would leshied out in the commissioned
studies, which would hopefully propose waste mamage regions in Manitoba. Once
these waste management regions have been estdblistanitoba would be more
amenable to an integrated waste management strategy

In terms of a waste management strategy, whataédatkis a publicly accessible

document containing waste diversion and dispogagleta. In fact, the Government of



Manitoba might consider legislating targets in avoncial Act, as was done in Nova
Scotia. If the Government of Manitoba is accourgdbl achieving waste diversion and
disposal goals, it may be more motivated to impletneptions to achieve them.

The other jurisdictions have found that mandatagional and inter-regional
cooperation has been helpful; therefore, this shaléo be included in a strategy for
Manitoba. However, collaboration with, and suppaoyt the Government of Manitoba
should not be understated: the Government of Mhaaitshould be involved in the
development of every regions’ waste managemenesysin addition, the Government
of Manitoba should be open to altering the bouredaof these regions should it become
clear that the change could promote greater ec@®rof scale or environmental
protection.

Finally, in order to be able to fund an integrateaiste management system, it
might be prudent to increase funding through “emwvnental fees”, like the two cent levy
on beverage containers that currently exists. Aefexence point, the levy in Nova Scotia
is about five cents on each beverage containerfands recycling and composting
initiatives in Nova Scotia. Therefore, policy-maken Manitoba would be justified in
imposing a new levy to fund more expensive wasteagament options, like a large-
scale, centralized composting facility. In Nova &an 2006, centralized composting
facilities charged tipping fees of $33-$77 per o cover their operational costs (it is
unclear whether this includes pickup of organic tejasn 2002, the cost of picking up
source separated organic waste was an additionpef@ousehold (compared to waste

and recyclable pickup). Therefore, the overall aist centralized composting facility in
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Manitoba could be $39-$83 per tonne, which is pbbpan underestimate given that
those costs will have at least risen with inflation

Other tools by which policy-makers in Manitoba abuhclude in an integrated
waste management strategy are increasing the WRaRSIll levy steadily over time,
landfill bans, and making a compost quality regalatThese options might not only help
to increase organic waste diversion, but also diveirgersion.

If the Government of Manitoba has the objectivéncfeasing its waste diversion
rate and decreasing its waste disposal rate, ildhlaonsider the options presented. The
options come well-tested by the other jurisdictiomsd have proven effective at
increasing waste diversion rates. Although Mani®b&tuation remains unique, and
studies may be required to determine how bestdogad, the other jurisdictions have set
a firm foundation upon which Manitoban policy-makertan construct an effective

integrated waste management strategy.
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CHAPTER 6: ESTIMATING ORGANIC WASTE ENTERING AND ME THANE

EMITTING FROM LANDFILLS IN MANITOBA, CANADA

6.1 Introduction

In 2005, about 4.9% of Manitoba’s greenhouse gasstoms were due to the
waste management sector (Manitoba Science, TeamoBnergy and Mines 2008).
Methane is generated at landfills as a result efddcomposition of organic waste under
anaerobic conditions (Ackerman, 2000). Methanefisamcern because it has a global
warming potential of about 25 times that of carllaoxide over a 100-year time horizon
(Forster et al 2007). For the methane from the evasinagement sector to be reduced,
options for the management of organic waste areined, in addition to access to a
sanitary landfill. To build the desire and momentiamnitiate these options, it would be
helpful for policy-makers and the public to be agvdhat these options can reduce
greenhouse gas emissions. It is therefore usefigtermine both the quantity of organic
waste going into landfills and the amount of methtrat results from its decomposition.

The province of Manitoba in Canada has some ocgaaste diversion programs
(see Chapter 4). However, the vast majority of é¢hgograms are voluntary, with very
limited curb-side pickup, and do not track the antoaf organic waste that is diverted
from landfills (see Chapter 4). In addition, fewst&acomposition studies have ever been
performed. One waste composition study was conduote the City of Winnipeg’'s
residential waste stream in the year 2000 (Earthéhobnvironmental 2000). Waste
generated by Winnipeg is disposed of at the BradgdRLandfill, which services about

60% of the population of Manitoba (see Chapterl@)2008, the Brady Road Landfill
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was the third largest point source of greenhousesgassions in Manitoba (Environment
Canada 2010b). In addition, although methane eamssirom landfills are reported to
Environment Canada from two landfills (Brady Roawl e&Summit Road landfills) in
Winnipeg, the other landfills in Manitoba do notpoet their methane emissions
(Environment Canada 2010b). The lack of knowledgth wegard to the amount of
organic waste sent to landfills and the methanertdsults is likely a key inhibitor to the
implementation of organic waste management opfiohanitoba.

This study estimates the quantity of organic wasttering landfills in Manitoba
and the quantity of methane released by these ilsnds a result of its anaerobic

decomposition.

6.2 Method

To estimate landfill gas emissions in Manitoba, aomposition data is needed.
However, waste composition data is not availabletifie@ vast majority of landfills in
Manitoba. There is limited data available concegnimaste composition in Manitoba,
which can be extrapolated to other landfill sifBisis waste composition data was used to
predict the amount of organic waste going to ldisdéind the greenhouse gas emissions

due to organic waste.

6.2.1 Estimating the quantity of organic waste antelandfills in Manitoba

An estimation of the amount of organic waste gamg landfills was derived using

the following method:
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1. For simplicity, a waste composition study of resiii waste from the City of

Winnipeg in 2000 (Earthbound Environmental 2D0@as used to estimate

organic waste disposal for the City of WinnipeRi®06 (Table 6.1). The waste

composition data used for this analysis are supdobly a waste composition

study conducted in Vancouver, British Columbia @2 and 2010 (Table 6.2).

2. Two waste composition studies (City of Yellowknif2007, Pennsylvania

Department of Environmental Protection 2003) weseduto estimate a low and

high organic waste disposal for communities othantWinnipeg in 2006.

3. The waste disposal rate of the Brandon LandfilR@®6 was used to check the

accuracy of the waste disposal rate for communitiedlanitoba other than

Winnipeg.

4. Data on population and waste generation, disp@sal, diversion in Manitoba

were retrieved from Statistics Canada.

5. Data on diversion rates from communities other tiléinnipeg were retrieved

from Manitoba Product Stewardship Corporation (MP&D10).

Table 6.1  The fractions of the residential waste stream emdeéBrady Road Landfill
in Manitoba that are organic.

Category Percent of residential MSW (by weight)

Paper and textiles 31.0%
Food waste 26.1%
Garden, park waste and other organics 6.6%
Wood and straw waste 2.3%
Total 66.0%

Source: Earthbound Environmental 2000

Table 6.2
organic.

The fractions of the waste stream in VancouveltjigriColumbia that are

Category

Percent of MSW (by weight)

Organic (food, yard, and clean wood waste)

32.2% - 38.4%

Paper (tissue, toweling, cardboard, boxboard,
newsprint, and office paper waste)

21.7% - 27.1%

Total

53.9% - 65.5%

Source: Technology Resources Inc. 2008, 2010
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6.2.2 Estimating methane emissions from organidavas

An estimation of the methane from landfills in M@afia was derived using the

following method:

1. Both the RETScreen Clean Energy Project Analysisanaoe and Scholl Canyon
Model were used to estimate methane emissionslfodfills in Manitoba.

2. Inputs into the models were based on estimatdsedBtady Road Landfill (Table
6.3). The methane generation constant (k) was leadml by using an equation
from Thompson et al. (2009) and the average rdipiaitern at the Winnipeg
Richardson International Airport between 1971 af0@ (Environment Canada
Weather Office Environment Canada 2006). The peroémandfill gas that is
methane at Brady Road Landfill was based on a shydyanapat (2004). The
methane generation rate from waste (Lo) at BradgdRaandfill was taken from
Thompson et al. (2009). All waste in Manitoban fiiedwas assumed to be
under these conditions.

3. To check the accuracy of RETScreen, an estimatmathane emissions was
made for the Brady Road Landfill in Winnipeg, fromhich 10 years of waste
quantities had been received. Brady Road Landfpbrts its methane emissions
to Environment Canada.

4. As waste data was unavailable for every landfillNfanitoba, methane was
calculated by developing a model for one large fiinthat excluded waste
entering the Brady Road and Summit Road landfillsere are well over 200

landfills operating in Manitoba (Green Manitoba.h.d
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5. Waste data in Manitoba between 1990 and 2006 ws=é (Green Manitoba n.d.,

Statistics Canada 2008a); an estimate of the viastHilled in Manitoba in 2009

was acquired by using a Growth Trend and Lineandranalysis in Microsoft

Excel 2003. Waste entering either the Brady Roa8wnmit Road landfills was

subtracted from the total value. Summit Road ldhdéita was estimated in 1990

by assuming that Winnipeg has had a consistent 88@tribution to the total

waste disposed in Manitoba (average between 200@@00).

Table 6.3 Inputs into RETScreen and Scholl Canyon Model.

Input Value

Methane generation constant (k) 0.023
Methane by volume of landfill gas (%) 56
Methane generation from waste (Lo)*(tanne) 136

6.3 Results

6.3.1. Estimate of organic waste entering landfills

Table 6.4 describes the result of the estimateduamof organic waste entering

the Brady Road Landfill based on the waste comjposdata (Table 6.1) and other data

from the year 2000. It is assumed that in 2000 20@6 the percent of the total waste

generated that is organic waste remains constahthet the organic waste is sent to the

landfill.

Table 6.4  Waste disposed, diverted, and generated in taiah@s) and per capita
(kg) in Winnipeg in 2000 and 2006.

Population of Winnipeg in 2000 634,500

Population of Winnipeg in 2006 653,500

Waste categories for Winnipeg 2000 2006

Waste disposed (t) 377,179 382,042
Waste disposed per capita (kg) 594 585
Waste diverted (1) 23,995 42,205
Waste diverted per capita (kg) 38 55
Waste generated (t) 401,174 424,247
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Waste generated per capita (kg 632 649

Organic waste disposed in 2000 248,938
(66.0% of waste disposed) (t)

Percent organic waste of waste 62.1%
generated in 2000 (kg)

Organic waste disposed in 2006 263,457
(62.1% of waste generated) (t)

Organic waste disposed per capita 402
in 2006 (kg)

Source: City of Winnipeg 2010, Office of the CFO 20L0Kuluk personal communication April 9, 2010

Table 6.5 describes the result of the estimateduainof organic waste entering
all landfills other than the Brady Road Landfilladle 6.5 provides an estimate of the
waste disposal rate of communities other than Vgemi in Manitoba in 2006.
Interestingly, the waste disposal per capita rategtie Brandon Landfill in 2006 (Table
6.6) is only 3.8% greater than the estimated wedstposal per capita rate for all non-
Winnipeg communities in Manitoba in 2006 (Table)6tBis suggests that non-Winnipeg
communities have a similar waste disposal rate.

Table 6.5  Waste and population data in Manitoba in 2006.

Population of Manitoba in 2006 1,148,401
Population of Winnipeg in 2006 653,500
Population of non-Winnipeg communities in 2006 494,901
Manitoba Statistics Waste

Total waste generated in Manitoba in 2006 (t) 1,177,071
Total waste generated in Winnipeg in 2006 (t) 424,247
Total waste generated by non-Winnipeg 752,824

communities in 2006 (t)

Waste generated per capita by non-Winnipeg 1,52F

communities in 2006 (average) (kg)

Waste recycled per capita by non-Winnipeg 57

communities in 2006 (weighted average) (kg)

Waste disposed per capita by non-Winnipeg 1,464

communities in 2006 (average) (kg)

Total waste disposed by non-Winnipeg sources in 724,535

2006 (1)

Source: MPSC 2010, Office of the CFO 2010, Statistics Gap@#l0, Statistics Canada 2008b, Statistics
Canada 2008e, T. Kuluk personal communication April 9020
Notes:

1. 752,824 =1,177,071 tonnes generated in Manitoba 2424¢nnes generated by Winnipeg

2. 1,521 =752,824 tonnes / 494,901 people) * 1000tkgrie

3. 1,464 =1,521 kg generated per capita — 57 kg divegedgpita

4. 724,535 = 1,464 kg per capita * 494,901 people / 1@@@nne

Table 6.6  Waste and population data for the Brandon lanihfi2006.
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Population served by landfill in 2006 45,569
Waste characteristics for Brandon landfill 2006
Waste disposed (t) 69,248
Waste disposed per capita (kg) 1,520

Source: T. Mclaughlin personal communication April 9, 2010
Table 6.7 presents a low and a high value of tganic waste disposed of by

non-Winnipeg communities in Manitoba in 2006.

Table 6.7  Low and high estimates of the disposal of orgaraste by non-Winnipeg
communities in Manitoba in 2006.

Low estimate of rural waste stream that is organic 64.8%
High estimate of rural waste stream that is organj|c 69.6%
Rural Manitoba Statistics Organic Waste (tonnes)

Low estimate of organic waste disposed of by runal 469,499
communities

High estimate of organic waste disposed of by rural 504,276
communities

Source: City of Yellowknife 2007, Department of Envingental Protection 2003

Notes:
1. 469,499 tonnes organic waste = 726,515 tonnes * 0dw®lganic waste fraction
2. 504,276 tonnes organic waste = 726,515 tonnes * 0.ig@6onganic waste fraction

According to this analysis, the total amount ofsteadisposed in landfills in
Manitoba in 2006 was 1,106,577 tonnes. Without i@msg any organic waste
diversion programs, the total quantity of organ@ste entering landfills in Manitoba in
2006 is estimated to range from 732,956 to 767t@B8es, which is 66.2 to 69.4% of the
estimated total waste disposed in Manitoba.

Since Manitoba does have some organic waste tversrograms and only
recyclable materiafswere taken into account in this analysis, the abestimate of the
amount of organic waste going to landfills is likébo high. In 2010, it was found that
about 12.9% of Manitobans have access to eithesut®eside pickup of organic waste or
a compost pile at which they can voluntarily drdptbeir organic waste (see Chapter 4).

However, since most communities do not yet keegktd the amount of organic waste

“ It should be noted that Manitoba Tire Stewardship and telami Association for Resource Recovery
Corp. divert tires and used oil and used oil productpeaiely, from landfill. The quantity diverted by
these groups was not taken into account, although it isastinthat, combined, they divert at least 30,000
tonnes of waste from landfill (about 2.6% of total wasteegated).
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they divert, accurately estimating the amount gfanic waste diverted in Manitoba was
not possible (see Chapter 4). In 2009, at the leagt, 35,270 tonnes of organic waste
was diverted (see Chapter 4). According to Stasisttanada (2008f), about 12,480
tonnes of organic waste was diverted from landfiisManitoba in 2006. It seems

unlikely that organic waste diversion in Manitolecreased by at least 283% between
2006 and 2009; therefore, the Statistics Canadaltrés 2006 is probably too low.

Taking into account the Statistics Canada (2008fa dor organic waste diversion, the
total amount of organic waste entering landfills Manitoba in 2006 ranges from

720,476-755,253 tonnes. Of this quantity of orgamaste, about 49.5% is easily
compostable: that is, food, garden, or park waBherefore, between 356,636-373,850

tonnes of waste disposed in Manitoba could be catepo

6.3.2 Estimate of methane emissions from landifilldanitoba

Table 6.8 describes the results of the estimatethame emissions from Brady
Road Landfill from the RETScreen and Scholl Canyonadels. The 2008 methane
emission data was taken from Environment Canadaif@&@ment Canada 2010b). The
2009 and 2010 results under the Environment Caoaldann (Table 6.8) were estimated
by applying the Growth and Linear Trend functiondMicrosoft Excel 2003 to estimated
emissions data from 2005-2008 (Environment Can@dal?).

Overall, the results estimated by RETScreen weng sienilar to, but consistently
greater than, the Environment Canada data andaissmrhe difference between the two

estimates was 0.2% in 2008, 1.0% in 2009, and 2n112010.
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The Scholl Canyon Model consistently produced lowesults than the
Environment Canada data and estimates. The ditferbatween the two estimates was
7.1% in 2008, 6.9% in 2009, and 4.1% in 2010.

Given the consistency of the results for the Br&bad Landfill among the
models, it is expected that using RETScreen willyfaaccurately predict Manitoba’s

total methane emissions from landfills.

Table 6.8  Actual andestimated methane emissions (tonnes) from Bradyl Roa
Landfill.

Environment Canada RETScreen Scholl Canyon Model
2008 14,265 14,28 13,31
2009 15,243 15,398 14,259
2010 16,139 16,471 15,5085
Source: Environment Canada 2010b
Notes:

1. Values were estimated by applying the Growth and LineardTiamctions in Microsoft Excel
2003 to estimated emissions data from 2005-2008 andjtttkénaverage (Environment Canada

2010b).

Table 6.9 Estimated methane emissions (tonnes) from SumnatRandfill.
Environment Canada

2008 5,071
2009 4,756
2010 4,504
Source: Environment Canada 2010b
Notes:

1. Values were estimated by applying the Growth and LineardTiamctions in Microsoft Excel
2003 to estimated emissions data from 2005-2008 andytiienaverage (Environment Canada
2010b).

Since methane emissions estimates from Brady Readfll and Summit Road
Landfill already exist (Table 6.8 and Table 6.9E TScreen was used to calculate the
methane emissions from the remaining landfills ianitoba (Table 6.10).

Table 6.10 Estimated methane emissions (tonnes) from landfther than Brady
Road and Summit Road landfills.

RETScreen
2008 30,062
2009 31,627
2010 33,259
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Table 6.11 describes the total estimated methanssems from landfills in
Manitoba. According to the IPCC, methane has aalelarming potential of about 25
times that of carbon dioxide over a 100-year tirngZon (Forster et al, 2007). Therefore,
the estimated methane emissions in Manitoba in 2@p@esent emissions of between
1,331,700 and 1,355,850 tonnes £0The average of the low and high estimate is
1,343,775 tonnes GR.

Table 6.11 Total estimated methane emissions (tonnes) frodifilEin Manitoba.

Low estimate High estimate Average estimate
2008 48,452, 49,429 48,937
2009 50,642 51,781 51,212
2010 53,268 54,234 53,751

6.4 Discussion/Conclusion

The analysis provided in this Chapter points to eamteresting conclusions
concerning waste management on land in Manitobest, Falthough estimates of the
greenhouse gas emissions due to waste managemdahdarnave been made by the
Government of Manitoba (MSTEM 2008) and the Govezntrof Canada (Environment
Canada 2010a), this analysis demonstrates that¢ thstsmates may be too low. It was
estimated by Manitoba Science, Technology, Energy Mines (2008) that Manitoba
greenhouse gas emissions due to the waste manageewar were about 1,000,000
tonnes CQ@e in 2005. Environment Canada (2010a) estimatet] ih&2008, Manitoba
greenhouse gas emissions due to the waste mandageewtor were about 860,000
tonnes C@e. In the period 2005-2008, Manitoba’'s total gremrge gas emissions
increased, on average, about 1.41% per year (Emaeat Canada 2010a). In Table 6.12,
this rate of emissions growth is applied to botle tBovernment of Manitoba and

Government of Canada emissions estimates for tlséewaanagement sector in Manitoba
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to acquire 2010 estimates. Both estimates present&dble 6.12 are much lower than
the average estimate produced by this analysigt31735 tonnes Cg): in fact, the
Government of Canada result is about 66% and thee@ment of Manitoba is about
80% of the average estimate produced by this aisalgéven that this analysis predicted
the emissions of Brady Road Landfill within 1% bietactual emissions published by
Environment Canada (2010b), the actual greenhoaseegiissions from Manitoba’s
waste management sector may be closer to the déstimathis analysis than either
estimates provided by the Government of Manitobdher Government of Canada. It
should also be noted that greenhouse gas emismnsthe waste management sector
arise from three distinct processes: solid wasspa$ial on land, wastewater handling,
and waste incineration (Environment Canada 20I0a% analysis only considered solid
waste disposal on land, while the estimate by tbgipcial and federal governments also
included wastewater handling (there is no incinemain Manitoba). If this analysis
included activities related to wastewater handlitige estimate would be greater,
although not by much: Environment Canada (2010&@nated that about 34,000 tonnes
of COe were due to wastewater handling in Manitoba 0820

Table 6.12 Total estimated greenhouse gas emissions in Man{tonnes).

Published Estimate (tonnes Estimate for 2010 (tonnes
CO.€) COz€)
Government of Manitoba 1,000,000 1,072,516
Government of Canada 860,000 884,000

Source: Environment Canada 2010a, MSTEM 2008

Second, Manitoba’'s waste management sector magohg&ibuting more per
capita toward Canada’s total greenhouse gas emssthan other provinces. In Canada in
2008, about 20.000 Mt of G® were released due to waste management on lamch wh

Is equivalent to about 600 kg per person (Enviramn@anada 2010a, Statistics Canada
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2009). Assuming that Canada’s &@&Oemissions from waste management on land are
growing at a rate similar to Canada’s populatiord assuming that Canada’s population
will grow 1.2% per year from 2008 to 2010 (Canadapulation in 2010 estimated from
Statistics Canada 2009), in 2010, Canada will lmrecapita C@ emissions from waste
management on land of 610 kg. The average estiofi@geeenhouse gas emissions due to
Manitoba’s waste management on land in Manitob20ih0 was 1,343,775 tonnes &0
Therefore, in 2010, it is estimated that ManitobHl have a per capita greenhouse gas
emission due to waste management on land of ah688 kg CQe (Statistics Canada
2009), which is about 78% greater than the Canadiarage. In addition, the 2010
estimate produced from the Government of Manitolessmate for 2005 (Table 6.12)
would result in a per capita greenhouse gas emissicabout 868 kg Cg (Statistics
Canada 2009). This is about 42% greater than thhadian average. These results appear
to suggest that Manitobans are contributing moee capita, to Canada’s greenhouse gas
emissions due to the waste management sectorhibaverage Canadian.

It must be noted, however, that Environment Can2089) assumes a 100-year
global-warming potential for methane of 21. In thisalysis, methane was assumed to
have a global warming potential of 25 over a 108ryt@ne horizon, in congruence with
the Intergovernmental Panel on Climate Change (IRX0DQ7). Therefore, the carbon
dioxide equivalent released by waste managemenrarmh in Canada might be higher
than predicted by Environment Canada (2009): i, 'amissions may have been as high
as 23.810 Mt Cg’ in 2008. In this scenario, on average, Canadianddwgenerate 744

kg COse per capita in 2010.

®23.810 Mt CQe = 20 Mt CQe * 25/ 21.
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This analysis shows that a large portion of Maratsbhwvaste stream is organic
waste that is compostable. However, the paper extiles and, perhaps, the wood and
straw waste portions of the waste stream would glslybnot be composted. About 32.7%
of Manitoba’s waste stream, then, is compostabietuding food, yard, and garden
waste. Currently, most organic diversion programManitoba are voluntary (i.e., drop-
off at compost piles), with only one community irmMtoba providing the weekly curb-
side pickup of food waste (see Chapter 4). Volynt#iversion programs that are not
curb-side pickup generally do not achieve a veghhevel of waste diversion (Nicol and
Thompson 2007). To divert a significant amount @famic waste, the curb-side pickup
of organic waste is required in larger urban cenineéManitoba, like Winnipeg.

With compostable organic waste making up a largég@oof Manitoba’s waste
stream and contributing toward a disproportionatelsge portion of Canada’s total
methane emissions from waste management, it is rianpofor Manitoba to begin
diverting organic waste away from landfills. If fihoyard, and garden waste produce the
same quantity of methane per tonne as paper,gsxtihd wood, significant reductions in
greenhouse gases could be realized by focusindgv@mliversion of this portion of the
waste stream. Potentially, Manitoba could redusetdtal greenhouse emissions by
greater than 500,000 tonnes of £Qabout 2.3%) by composting the food, yard, and
garden waste portion of the waste stream. In additby implementing organic waste
diversion programs, Manitoba could significantlgrease its diversion rate from landfill,

which is one of the lowest in the country (StatistCanada 2008b).
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CHAPTER 7: CONCLUSION

With Manitoba having one of the lowest waste dsi@an rates out of all the
provinces in Canada, a strategy to increase dimetisineeded. Since Manitoba has a low
organic waste diversion rate, yet a large portibitsatotal waste stream is organic waste,
targeting organic waste for diversion would likddg a successful way of increasing
Manitoba’s overall diversion rate. Furthermore, #malysis in Chapter 6 indicated that
Manitobans contribute more per capita than the Gianaaverage toward greenhouse gas
emissions due to waste management on land. Thdingnstands as an excellent
justification for implementing organic waste managet options, since it is the
decomposition of organic waste that is the causthage greenhouse gas emissions. In
addition, connecting waste management with greesgnayas emissions and climate
change may increase public awareness of the ifsuasie management and, thereby,
increase public support for waste diversion iniies.

The findings from the survey and meeting partiotipaChapter 4) also support
increasing the organic waste management optiondable in Manitoba. However,
participants viewed organic waste management aggbstuated within the context of
waste management, in general. Participants sthi@dain organic waste management
strategy is required in the context of an integfateaste management strategy. An
integrated waste management strategy would focastesed energies in the waste
management sector and provide direction to poliakens at all levels of government.

Looking to other jurisdiction, like those examinedChapter 5, to provide examples of

229



how to implement an integrated waste managemeategly would also be useful for

policy-makers.

7.1 Creating an Integrated Waste Management Stratggin Manitoba

Chapter 5 described the successful waste managesystems of three
jurisdictions: Nova Scotia, Canada; New South Walssstralia; and Denmark. The
successful strategies implemented by these jutied& provide important lessons
concerning how to create a successful waste mareagesystem. Nova Scotia, being
another province in Canada, is probably the mdatakle to Manitoba.

Chapter 4 presented the perspectives of Manitolanking in, or connected
with, the waste management sector (i.e., experthanfield of waste management). In
general, these perspectives described the pohcidgprograms that could be put in place
to improve the waste management system that clyrexists in Manitoba. In fact, the
participants were largely aware of many of the ged and programs that have been
implemented by the other jurisdiction describedhmapter 5 and understood, in a broad
sense, how these policies and programs would wordanitoba. This is an important
finding, since a strong barrier to implementing neaste management options is a lack
of knowledge, particularly a lack of knowledge ho$e who are supposed to implement
those options. As a result, the participants recemdad implementing an integrated
waste management strategy in much the same wayasaglane in Nova Scotia in the
mid-1990s. The following outlines the steps papteits stated the Government of

Manitoba should take to implement such a strategy.
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The participants stressed the importance of leshgerfrom the Government of
Manitoba in developing an integrated waste managésteategy. This leadership would
extend from determining how economies of scale banrealized through regional
cooperation to providing technical support to mipatities or regions wishing to
implement waste management options. The particspalso stated the Government of
Manitoba should request the advice and involvemehtstakeholders throughout
Manitoba in creating an integrated strategy. Thegaament of Manitoba, according to
the participants, also has the responsibility otioading the public concerning the
importance of waste, including connecting waste agament to climate change and
greenhouse gas emissions.

In terms of other specific strategies the paréiois stated the Government of
Manitoba should implement, participant opinions evéomewhat varied, which most
likely reinforces the importance of an integratggr@ach to waste management. Those
options stated by participants include backyard masting, large-scale centralized
composting, pay-as-you-throw or unit pricing, elating Class 2 and Class 3 landfills,
increasing tipping fees, and banning organic wasta landfills. Participants also stated
that the curb-side pickup of organic waste, inalgdiood waste, in large urban centres
was necessary for achieving a high level of orgaraste diversion. Finally, participants
agreed that policies and programs should be impiéedein a scheduled manner over
time to give citizens and businesses time to attagite changes.

The participants have suggested a way forwardvianitoba that is very similar

to the approach actually taken in Nova Scotia. @amsg the success of Nova Scotia’s
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waste management strategy, Manitobans certainlye lthe knowledge to create a

successful waste management strategy.

7.2 Barriers and Opportunities in Manitoba

This section provides a list of barriers to pesitchange within the waste

management sector and opportunities that exisvéocome these barriers. Table 7.1 is

not meant to provide an exhaustive list of barri@nsl opportunities, but is meant to

address many of the issues that arose in the preceldapters.

Table 7.1 Barriers and opportunities to change within Margislbwaste management
sector.
No. Barrier Opportunity

Government of Canada lacks &
integrated waste management

rNova Scotia has demonstrated that implementing a succes
integrated waste management strategy in Canada is possih

sful
le.

gy of

en

1 strategy, which is unlike The Canadian Council of Ministers of the Environment
Australia and Denmark. (CCME) also provides a forum for discussion among prces
concerning how to implement an integrated strategy.
Government of Manitoba lacks| Support for the development of an integrated waste
an integrated solid waste management strategy exists, as demonstrated in Chapter 4.
2 management strategy, unlike | Nova Scotia presents an excellent example of how a strate
Nova Scotia, New South Wales,this sort should be implemented. An integrated stratetjyaly
and Denmark. necessary if Manitoba is to realize significant waste diversiq
Lack of political will to The Government of Manitoba has legislated the target of
implement an integrated waste| meeting the Kyoto goal of 6% below 1990 levels by 2012. T
3 management strategy or a moriepercent of the difference between 2008 emissions and the
sophisticated organic waste Kyoto goal could be reduced through composting foaddy
management system. and garden waste in Manitoba.
Manitoba lacks a formal system Many municipalities in Manitoba collaborate to the extent th
of regional cooperation. they share landfills. However, Chapter 2 identified waste
management collaboration as difficult in Manitoba. The
4 Government of Manitoba can build on regional cooperatjon
encouraging this cooperation and providing technical assistj
to achieve greater economies of scale. The Government of
Manitoba could also commission studies to determine thé nj
cost-effective regional boundaries for cooperation.
Manitoba is a large province in| About 90% of Manitobans live within 200 km of the berd
terms of land area and has a IQwvhich is an area about 15% of the total land area in Maaito
population density. Also, about 60% of Manitobans live in Winnipeg's @ab
5 Region. An integrated strategy could begin by focusing on

waste management improvements in Winnipeg'’s Capital
Region, since options in this area would make the most

b
ance

nos

economic sense (due to the high population density).
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Northern and remote
communities cannot support
programs that more densely

play when determining how best to achieve waste diversion
targets in those area. An integrated waste management str

By establishing waste regions, local characteristics come into

ategy

6 populated communities can should allow northern and remote communities to implement
support. unigue waste management options, while having the technical
support of the Government of Manitoba.
The public perception that By connecting waste management with climate change, public
Manitoba is so large that waste perception of waste may change over time. Chapter 6
management options are demonstrated the extent to which waste management in

7 unnecessary; lack of public Manitoba affects Manitoba’s greenhouse gas emissions. In

support for waste management addition, Manitobans have been diverting recyclable waste fo

options. about 15 years, which suggests an acceptance of waste
diversion activities.

The methane being release fronThe Brandon landfill will soon be flaring methane emittearfro

landfills is from the the landfill. This may prompt Winnipeg’s Brady Roacdhdéill

decomposition of historic waste;to flare its methane or, if feasible, collect the methaneto b

8 organic waste diversion options used to offset the use of natural gas. Brady Road Larsdll

will not stop these emissions. | huge point source of greenhouse gas emissions in Manitobg:
this is motivation for the Government of Manitoba to
implement landfill gas capture.

The huge number of landfills in In reality, although more than 200 landfills are operatianal

Manitoba is a problem for Manitoba, the vast majority of waste produced by Manitobahs

achieving economies of scale, | ends up in one of the province’s twelve Class 1 land#lig.,

9 encouraging waste diversion, | about 60% of Manitoba’'s waste goes to Winnipeg's Brady

and environmental monitoring.| Road Landfill). In addition, in 2007, the Manitoba Atadi
General provided recommendation on landfill permitting and
operations concerning how to ensure environmental protectio
Most Manitobans have not Chapter 4 demonstrated that organic waste management options
source separated food waste | exist throughout Manitoba. These options should be bypidh
before; voluntary drop-off to educate Manitobans concerning the significance of organic
10 | programs have not proven to bewaste. In addition, most Manitobans are already familiar with
successful. the Blue Box system for recyclables; therefore, getting peopl
to separate organic waste into a “Green Box” may not be ovyerly
difficult.
The cost of operating a The levy system in Nova Scotia that funds waste management
centralized composting facility | activities in the province is about 2.5 times greater than
is high: $30-$77 per tonne. In | Manitoba’s levy. Therefore, Manitoba would be justified
11 | addition, the cost of picking up| creating additional levies that could finance organic waste
organic waste (three-steam management options. In addition, the WRARS landfill levy
system) was $6 more than a | could increase over time (currently at $10 per tonne) tdqray
two-stream system (in 2002). | organic waste management options.
The usefulness of compostis | The CCME has a guide for the production of compost tleat th
12 | not realized without standards | Government of Manitoba could use as a guideline for a
for its production. compost quality regulation.
Residential waste accounts for| Blue bin recycling for residents has existed for aboutelhs.
only about 40% of the total The success of this program suggests that the commercial,

13 | waste stream in Manitoba. industrial, and institutional and construction and détoal
sectors may be amenable to complying with waste diversion
initiatives.

The commercial, industrial, and The implementation of scheduled landfill bans (and fioes f
institutional and construction | non-compliance) after a certain amount of time has passed

14 | and demolition sectors may since the program was implemented, would give this sector|

provide resistance to source

time to adapt.

separating its waste.
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The City of Winnipeg recently
decided that its organic waste
management strategy will be tg
use an automated cart collectig
system to collect bagged yard
waste in the North-West part o
the city during the peak spring
and fall period.

This is a step in the right direction. Extra fundifrpih
increasing the levy on beverage containers or the landfill le
from the Government of Manitoba or regulations, including
randfill ban on organics, might convince Winnipeg's City
Council to implement a more sophisticated strategy, which
could include the curb-side pickup of food waste for theeent
city.

7.3 Recommendations for waste management in Manitab

y)

The findings of this study suggest steps to takth wespect to the waste

management sector. What follows are specific recentations concerning how

Manitoba’s waste management sector should be arderide justification for these

recommendations will be presented and are bas#uedindings of this study.

Table 7.2

Recommendations for waste management in Manitoba.

No.

Recommendation

Justification

Implement landfill gas capture at In 2008, the Brady Road Landfill was the third largesint
source of GHG emissions in the province of Manitoba. Lilindf

the Brady Road Landfill and

the

1 other large landfills. gas, which is about 50% methane, can be captured and sold to
displace the use of natural gas.
Develop waste management In 2009, nearly 61% of Manitoba’s population residecdn t
options in Winnipeg's Census | CMA, which is the most densely populated area of the
Metropolitan Area (CMA), province. Implementing new waste management options in
Brandon, and other large urban| CMA “picks the low-hanging fruit”: new options would be
2 | centres. most cost-effective in this area, but also reach a significant
portion of Manitoba’s population and act as a first step
implementing options in other areas of the provinceeOth
large urban centres, like Brandon, would also benefit tram
development of waste management options.
Create a publicly accessible The general public and businesses need to be aware of the
waste management strategy. implementation of new waste management options that will
3 require them to change their behaviour. A publicly accessib
strategy will indicate the schedule for the implementation of
such options and offer advice to the public and buséses
concerning how to adapt to these changes.
Public education, On-going public education, communication, and consultatio
communication, and are required to keep the public informed concerning changg
4 | consultations are required. the waste management system. The public should be made

aware of a timeline for the implementation of new waste

ns
st

management options and strategies.
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A portion of the WRARS landfill
levy should be used to pay for
new waste management options

Manitoba’s low landfill tipping fees can act as a barrier to
implementing new waste management options, especially f
.large-scale, centralized composting, which can have tipping

In addition, scheduled increases fees nearly twice as high as the tipping fee at the Brady Road
5 | to the levy should occur over Landfill and higher than many other landfills in Maniéob
time to encourage waste Implementing scheduled increases in the landfill levy @oul
diversion and pay for new waste allow residents and businesses to adapt to these newnfkes p
management options. provide the funds necessary to implement more expensive
organic waste management options.
Create regulation for compost | The product produced by composting organic waste is called
quality control. “compost”. Compost can be sold as a soil conditioner and, to
6 some extent, replace the use of synthetic fertilizers and
pesticides. To increase consumer confidence in the quality of
this product, a regulation concerning the production process
and final product should be implemented.
Construct large-scale, centralizgdEasily compostable organic waste (food, yard, and garden
composting facilities. waste) constitutes about 35% of the total waste stream in
Manitoba. To increase Manitoba’s waste diversion rate, organic
7 . )
waste should be targeted for diversion. A large-scale
composting facility would be necessary to manage organic
waste from the CMA and other large urban centres.
Implement the curb-side pickup| The residential sector in the CMA and Brandon have been
of food, yard, and garden waste| source-separating their waste for about 15 years (Blue Box
8 | from the residential sector in the program); therefore, the residential sector would be the most
CMA, Brandon, and other large | amenable to the source-separation of organic waste.
urban centres.
Implement the curb-side pickup| The commercial sector will not be as familiar with source-
of food, yard, and garden waste| separation as the residential sector; therefore, more tiouwddsh
9 | from the commercial sector in thebe given to this sector to adapt to this change.
CMA, Brandon, and other large
urban centres.
Implement landfill ban on To achieve high levels of organic waste diversion, a ban on
10 organic waste in the CMA and | organic waste from landfills is likely required. This ban

other urban centres, with fees fa

non-compliance.

rhowever, should be implemented in a manner that allows
residents and businesses time to adapt to this change.

7.4 Final Thoughts

The findings of Chapter 4 and Chapter 5 suggestttitamanagement of organic

waste can really only be effectively addressed iwithe context of the entire waste

management sector. In order to effectively mandmge waste management sector, an

integrated waste management strategy is requirddctes scattered energies and direct

all activities toward a common goal. On this poitite action of the Government of

Manitoba is essential: only the Government of Malmat can ensure mutually beneficial
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cooperation among communities and create a fairegdl playing field for all actors in
the sector. This study has attempted to deterntwee barriers and opportunities to
implementing various policies and options concegnivaste management in Manitoba
and to show that organic waste management optiansbenefit the province. As it
stands, Manitoba is in an excellent position to rdngs waste management sector to

increase its overall diversion rate and decreasenjrouse gas emissions.

236



APPENDIX A: MANITOBA WASTE MANAGEMENT SURVEY



Dear Participant,

Thank you for agreeing to be a part of my study.ofAlyour responses will be kept
confidential and anonymous and you can choosettaivaw from this study at any time.

This study, concerning organic waste managemeastipes and greenhouse gas
emissions, is being conducted with support fromWrsste Reduction and Pollution
Prevention (WRAPP) Fund. The purpose of this sursey determine how organic
waste management policies and practices can be@wegrin Manitoba.

Principal Researcher: Jeff Valdivia

Institution: University of Manitoba, Natural Resoas Institute
Phone: (204) 488-2387

E-mail: jevaldi@yahoo.ca

Supervisor: Dr. Shirley Thompson

Institution: University of Manitoba, Natural Resoas Institute
Phone: (204) 474-7170

Fax: (204) 261-0038

E-mail: s_thompson@umanitoba.ca

Please either e-mail your responses to me, Jeff \dalia, at jevaldi@yahoo.ca or fax
your responses to Dr. Shirley Thompson at (204) 261038.

ALL RESPONSES WILL BE KEPT CONFIDENTIAL. YOU CAN CH OOSE TO
WITHDRAW FROM THIS STUDY AT ANY TIME.

Please answer the following questions to the biegbar knowledge. If for whatever
reason you do not answer a question (it may simptyoe applicable to you), please
indicate that you intentionally skipped the quasio provide a reason for not answering.

1. Inyour opinion, how important is organic wadted/kitchen waste, yard waste,
wood, etc) management in the overall waste managgeseetor?

1 2 3 4 5 6 7
Not Neutral Very
important Important

2. Do you think Manitoba could better manage rtgaic waste?

3. Do you think your municipality of residence @better manage its organic waste?

4. Are you satisfied with the scope of discussidth regard to organic waste
management at meetings, conferences, etc?
a. Explain.
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5.

6.

Do you think that the implementation of wideesal organic management policies
and/or practices could benefit Manitoba (i.e., fdhblan on organic waste, increased
tipping fees, backyard composting programs, camédlcomposting facilities, curb-
side pick-up of organic waste, digesters, landfl$ capture, incineration, etc)?

Why?

Of all the policies and/or practices of whiaduyare aware, which do you think
would be best suited to Manitoba?

Why?

Do you think Manitoba should implement it...
No matter what?

Only if it is cost effective?

Never?

i. Why?

ii. What do you perceive as the barrier(s) to mnpénting this policy and/or
practice?

iii. How do you think the barrier(s) could be ovente?

In your municipality of residence...

What organic waste management policies andéatipes currently exist?

b. Why were these options chosen as opposed ¢osGth
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7.

c. Are you satisfied with the general level ofotwement in the decision-making
process with regard to choosing these options?

d. What did you perceive as the barriers to impleting these organic waste
management options?

e. How were these barriers overcome?

f. If possible, please estimate the amount ofgnease gases mitigated by each
option.

Do you think that new organic waste managerpelities and/or practices will be
implemented in your municipality in the near futtire
a. If so, which one(s)?

b. What do you perceive to be the biggest hunditegenting the implementation of
new organic waste management policies and/or pezctn your municipality?

How do you think the hurdle(s) could be overcome?

Are there any groups, initiatives, or people adtiogafor new organic waste
management policies and/or practices in your mpality? Briefly explain.
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Do you think that it is in the best interestMdinitoba, in general, to invest in finding
a better solution to the management of organicenvidistn dumping it in landfills?

a. Why?

b. What percentage of your peers do you believeeagith your opinion?

9. How would you describe the concept of “sustailitg” or “sustainable
development?”

10. How important is it so you for waste manageinpeticies and/or practices to be
sustainable?

1 2 3 4 5 6 7
Not Neutral Very
important Important

11. Are you concerned with the predicted effe€tglabal climate change due to
greenhouse gas emissions?

12. What are the responsibilities in your curmgatk position that relate to municipal
solid waste (including all non-hazardous waste) ag@ment policies and/or
practices?

13. Could you recommend the name of one or two lpaspo you know have expertise
in this area and provide their contact information?

14. Please provide the contact information forlamelfill your municipal solid waste is
sent to.
Landfill Name:

Landfill Operator:

Location of Landfill:

Landfill Contact Name:
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Contact Phone Number:

Contact Email:

Please provide your own contact information:

Name:

Phone number or email (whichever is better for you)

If necessary, may | contact you in the future rdopay your responses? ( YES / NO)
Thank you very much for your assistance.

This study has been approved by the Joint-Faculty &earch Ethics Board
of the University of Manitoba.
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APPENDIX B: MANITOBA EXPERT STAKEHOLDER MEETING MIN UTES



Summary Report of the Expert Stakeholder Workshop @ncerning
Organic Waste Management in Manitoba
Presenter: Jeff Valdivia
Moderator: Dr. Shirley Thompson
Date: June 14, 2010
Time: 2:00pm

Number of expert stakeholders in attendance: 8

Highlights of Discussions

The participants explained that the most significamallenge facing the waste
management sector in Manitoba is the public peraepghat waste should cost nothing:
that is, that waste management is a service ratlaer a utility. Therefore, more public
education and consultation is needed to help asizeinderstand the cost and
environmental impact of waste. In fact, the paptits agreed that waste management is
more of a social issue than a technical issue lsecaliange in waste management seems
to only ever occur when there is a change in pyi@iception toward waste.

The participants agreed that waste diversion cioofafove in Manitoba.

It was noted, that about 12 years ago, there warking group on waste
management in Manitoba. This working group includgdod consultation with
communities, including taking local circumstancesgoi consideration. This kind of
cooperation between all levels of government ahtegions of Manitoba was praised by
participants. They would like to see this occuriageth a focus on waste diversion and

regional landfills, with the closure of most Clasand Class 3 landfills.
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Participants also agreed that although many commesnihave already
implemented voluntary organic waste drop-off sitegpams, these compost piles will
always have contamination issues because they @asapervised. The participants
therefore concluded that curb-side pickup is aebeiption. With the implementation of
the WRARS landfill levy, communities will have mooé a vested interest in organic
waste management. With the levy, only waste thaerg to landfills is taxed the extra
$10 per tonne; therefore, all waste that is readyct# composted is not taxed.
Furthermore, the greater a community’s diversiote ra.e., the more waste that is
recycled or composted) the more money it receiesugh the Manitoba Product
Stewardship Corporation, a private, non-profit oigation that is funded by the
province-wide beverage container levy. Before timplementation of the levy, only
recycled materials were counted toward a communiteversion score. Therefore,
communities now have a financial incentive to monitheir organic waste diversion,
which will result in more organic waste diversiondamay result in less compost pile
contamination.

Participants discussed that landfill gas capturstésting in Manitoba, with a
project in the City of Brandon coming into operatim December 2010. Presently, the
City of Brandon is intending to burn the landfilhgyto reduce the methane to carbon
dioxide. In the future, however, it is planningharness the energy from the landfill gas
in order to provide a nearby food processing plaithh heat. Interestingly, participants
pointed out that, as a deal with the City of Bramdor providing funding for the
infrastructure of the landfill gas capture projdbe greenhouse gas credits are going to

the province rather than the City of Brandon. Astipgants pointed out, this was an
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interesting choice for the province, since insteadelling the credits on the market, the
province decided to retire the credits — a goodoopfrom an environmental standpoint,
but a loss in potential revenue for the provincéampeg is currently considering options
to harness landfill gas.

According to the participants, only Class 1 lansdlfishould be required by
Provincial legislation to capture their landfillggarhis is because Class 1 landfills are the
largest landfills in Manitoba and are likely thelytandfills where it makes economic
sense to implement landfill gas capture. Howevet,od the approximately 245 landfills
(consisting of Class 1, Class 2, and Class 3) iniddba, only 12 are designated as Class
1. Because of the large number of existing largjfithe participants believed that a
reduction in the number of landfills had to occefdse landfill gas capture is considered:
in fact, the closure of all Class 2 and Class 8lfilrvas suggested, since these landfills
are, for the most part, poorly monitored with &ttor no environmental safe-guards.
However, a significant challenge to reducing thenhar of landfills is that, in general,
residents want to keep their local landfills beeao$ the low cost of waste disposal
(again, due to the idea that waste managementsienace rather than a utility) and,
according to some participants, it is a matteiooél pride. The participants thought these
residents would be against paying the large sumasfey that would be required to close
their local landfill that had existed for many ygan order to either send their waste
elsewhere or build a new, state-of-the-art landfill

Another issue relating to landfills was that thare approximately three landfills
in Manitoba that are not publicly owned. A partamp brought up the point that if the

City of Winnipeg were to increase its tipping femsban a substance to increase waste
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diversion, the privately owned landfills would silpfegin receiving more waste due to

it either having lower tipping fees or accepting tbanned substance. Therefore, the
participants points out, only provincial regulatgoran bring about an equal playing field

for all actors in the waste management sector.

In the City of Winnipeg, the cost of waste dispasadl recycling per resident per
year is about $70. This cost is funded throughtifng@ing fees collected at Winnipeg'’s
Brady Road Landfill. It was thought that organic stea curb-side pickup could be
implemented in the City of Winnipeg with an increas property taxes by 1% to 2%.
Alternatively, a charge for waste management capgear on a regular utility bill,
similar to a water bill, which would describe thest of waste management per resident
or household.

Next, participants next pointed out the need fpr@er waste management plan
with a waste tax that included scheduled increaBeghis end, the participants praised
the WRARS landfill levy, which comes into effectrfall Manitobans next year. The
participants thought the $10 per tonne levy wowddaln excellent financial incentive to
encourage waste diversion. However, participanig\et that the WRARS levy would
be even more effective if, included in the legisliat were scheduled increases to the levy
over time.

Another option for organic waste that participasupported was a landfill ban on
organics. One participant explained that there dde a landfill ban for organics in
Montreal coming into effect in 2015. The time delagtween stating that a landfill ban
will come into effect and actually implementing thean will allow residents and

businesses to adapt to the upcoming legislation almlv organic waste processing
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facilities to meet the coming demand for their gggs. Participants largely believed this
kind of strategy would be effective in Manitoba. éparticipant suggested a ban on
landfilling cardboard would be an excellent placestart, as recycling systems are
already in place and recovering more of this highte commodity would help offset

some costs of the recycling system.

One stakeholder from the City of Winnipeg noted thalgary initiated a 50% increase in
their waste tax a year ago, with a possible orgaban from landfills. On the other hand,
Edmonton residents pay $292 per year for their avasnagement system, while
residents of Winnipeg pay approximately $70 perryéte reiterated that in order to
move forward with waste management options thesettde strong political will, a way
for stakeholders to speak with one voice, and ttabéishment of a proper focus on

waste.

Emerging Issues

» Public education and awareness campaigns are netaechange public
perception of waste and waste management.

» Public consultations and planning at the provincragional, and community
scale are needed to establish a provincial wasteaggament strategy.

» Provincial regulations are needed to bring aboueaual playing field for all
actors in the waste management sector.

» WRARS landfill levy is a good start, but would béhérom having scheduled

increases over time.
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» Class 2 and Class 3 landfills should eventuallgelo

» Class 1 landfills should implement landfill gas tap. Brandon’s Class 1 landfill
will begin to reduce methane to carbon dioxide ec@mber 2010. Landfill gas
capture is also in the works for Brady Road LahdfiWinnipeg.

» Cost for waste management should appear to citineth® form of a utility bill.

» A province-wide landfill ban on organics would beetul, if residents and
businesses were given time to adapt to the lemislat

Implications for Moving Forward

On a national scale, the participants agreed thablestic waste management
strategy is needed, with working groups to help romp all provinces’ waste
management sectors. On a provincial scale, alliggzahts agreed that provincial
government leadership in waste management is ragessecause only provincial
legislation can bring about an equal playing figldall actors in the waste management
sector. Therefore, participants called for the tio@aof provincial targets and goals for
the waste management sector and a consistentekilttié, provincial waste management
strategy that will be useful in achieving thoseé&is and goals.

According to the participants, a necessary partaafy provincial waste
management strategy would be the creation of poevimide and regional discussion
groups, or think tanks, with provincial governmaspresentation to help set policy
direction. At these discussions, there should haresentation from all regions of
Manitoba to discuss issues that are only seeria@ah scale. Regional discussion groups
that, ultimately, feed into a province-wide groupuld ensure that unique, local

circumstances are taken into consideration whereldping policy. Furthermore, a
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strategy would need to recognize that time is ne@dédebusinesses and citizens to adapt
to changes: that is, a waste management stratemyldslestablish a time-line for the
implementation of certain policies so that everybias time to adapt to the new rules.
The participants also mentioned life-cycle assestsneas being necessary for
determining which options would be best suited nkbba. The participants agreed that
a successful strategy would require or encouraggianalization of waste management
options. The patrticipants offered the following ewde of how a series of scheduled
policy implementations over time might cause ageglization of services to occur:

6) Create provincial guidelines for the constructiord aperation of landfills,

which would include forcing Class 2 and Class ifdls to eventually close;

7) Ban the open burning of waste;

8) Employ scheduled increases in the WRARS landfiliyJewith education on

how the schedule would work;

9) ldentify key waste items and create options fos¢hibems; and,

10)Ban key items from landfills;

With the implementation of these options, waste agament would become too
expensive for municipalities to work independentlyus encouraging the creation of
regional partnerships. Hopefully, these regionatn@aships would not be forged out of
necessity, but through Government of Manitoba lestdp and research.

As previously mentioned, participants believed thrayy a province-wide landfill
levy or landfill ban would create an equal playiirejd for both the private and public

landfills.
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The participants also affirmed that public educattm waste management must
be continuous and on-going. For instance, withili@ARS landfill levy, the participants
claimed that many communities are confused with resltbe money from the levy is
going.

Interestingly, some participants were pushing fousar-pay system of waste
management in the City of Winnipeg. In a user-pgsteam, residents would be charged
for how much waste they produce, in the same way #re charged for other utilities,
like water. A system that charged more for wastd th sent to landfill than for waste
sent for recycling/composting would encourage diver and provide residents with a
greater awareness of the true cost of waste mareadeior example, in the City of
Brandon, an additional waste cart must be paidbfoan annual basis. One participant
from the City of Brandon explained that karts witiechanized disposal by a garbage
truck are more economical than bins or bags that i@ manually thrown into the truck,
since manual labour inevitably leads to injury. kehile, participants thought that the
curb-side pickup of organic waste is probably adgnomical in larger communities, but
that smaller communities may be able to benefimfrthis kind of pickup in a
regionalization scheme. Communities unable to gigete in a curb-side pickup program
for organic waste would benefit from a communitydevbackyard composting initiative.
Conclusion

The stakeholder meeting brought to the table menportant issues in the waste
management sector in Manitoba. The stakeholdesedasignificant concerns in the
existing waste management regime and presentednaale and practical solutions to

these concerns. In fact, stakeholders have createdigh sketch for what a provincial
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strategy for waste management could look like. Stad&eholders agreed to undertake a
follow-up on the issues raised and to organize atimg later this year. Clearly, the

knowledge and desire to bring about positive changhe waste management sector in

Manitoba exists.
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APPENDIX C: RESIDENTIAL TIPPING FEES IN SELECT MANI TOBAN

COMMUNITIES



Municipality Population Approx. Re?éc;teor:]tlnael)ﬂpplng Fee

Winnipeg, City 633,451 43.5
Brandon, City 41,511 55
Thompson, City 13,446 10
Springfield, RM 12,99( 0
Portage la Prairie, City 12,728 38
Hanover, RM 11,871 46.5
St. Andrews, RM 11,3%9 0
Steinbach, City 11,066 26
St. Clements, RM 9,704 0
Selkirk, City 9,514 80
\Winkler, City 9,104 37
Tache, RM 9,083 0
East St. Paul, RM 8,733 44
Dauphin, City 7,906 121.94%
Rockwood, RM 7,692 33
Portage la Prairie, RM 6,793 38
Morden, Town 6,571 37
Stanley, RM 6,367 37
Gimli, RM 5,797 33
Macdonald, RM 5,653 18.52
Flin Flon, City 5,594 0
The Pas, Town 5,584 0
Ritchot, RM 5,051 25
Ste. Anne, RM 4,504 46.5
Stonewall, Town 4,376 43.5
West St. Paul, RM 4,357 43.5
Rhineland, RM 4,124 34.1
Cornwallis, RM 4,059 55
Brokenhead, RM 3,94( 43.5
Swan River, Town 3,859 0
Altona, Town 3,709 34.1
La Broquerie, RM 3,659 46.5
Woodlands, RM 3,564 0
De Salaberry, RM 3,349 20
Killarney - Turtle Mountain, Municipality 3,299 0
Neepawa, Town 3,299 62
Cartier, RM 3,162 0
Virden, Town 3,010 0
Alexander, RM 2,974 0
Bifrost, RM 2,972 0
Carman, Town 2,88( 88
Beausejour, Town 2,823 43.5
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Municipality Population Approx. Re?éc;g:]tlneg)ﬂppmg Fee
Lac du Bonnet, RM 2,812 70
Swan River, RM 2,784 0
North Norfolk, RM 2,74P 0
Headingley, RM 2,724 43.5
Morris, RM 2,662 11.55
Minnedosa, Town 2,474 0
Niverville, Town 2,464 11
Kelsey, RM 2,453 0
Dauphin, RM 2,326 146.34
Dufferin, RM 2,199 88
Grey, RM 2,004 0
Lorne, RM 2,003 0
Fisher, RM 1,944 0
Armstrong, RM 1,914 0
Westbourne, RM 1,906 0
North Cypress, RM 1,902 0
Souris, Town 1,772 0
Franklin, RM 1,764 0
Piney, RM 1,754 0
Pembina, RM 1,712 0
Roblin, Town 1,672 0
Rosedale, RM 1,658 0
Morris, Town 1,643 11.55
Stuartburn, RM 1,624 0
Russell, Town 1,611 0
Ste. Anne, Town 1,534 46.5
Carberry, Town 1,502 0
Wallace, RM 1,501

Boissevain, Town 1,497 0
Siglunes, RM 1,48( 0
Whitemouth, RM 1,48( 0
St. Laurent, RM 1,454 22
Pinawa, LGD 1,45( 0
Alonsa, RM 1,444 0
Pipestone, RM 1,414 0
Grahamdale, RM 1,416 0
Reynolds, RM 1,410 0
Whitehead, RM 1,402 0
Rosser, RM 1,364 43 .5
Coldwell, RM 1,334 11
Mountain, RM 1,336 0

® This value was calculated based on a conversion factonitmme to weight and extrapolated to a
tonne; however, it is unlikely that residents of Daupsaw this fee per tonne.
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Municipality Population Approx. Re?écjlteor:]tlnag)ﬂppmg Fee

Montcalm, RM 1,317 0
Powerview - Pine Falls, Town 1,294 0
Elton, RM 1,284 0
Thompson, RM 1,254 0
Shell River, RM 1,214 0
Gillam, Town 1,204 0
Rivers, Town 1,193 0
South Norfolk, RM 1,170 0
Victoria, RM 1,144 0
Teulon, Town 1,124 16.5
Minitonas, RM 1,104 0
St. Francois Xavier, RM 1,087 0
Argyle, RM 1,073 0
Melita, Town 1,051 0
Oakland, RM 1,033 0
Arborg, Town 1,021 0
Winnipeg Beach, Town 1,017 0
Lac du Bonnet, Town 1,009 70
Park, RM 1,003 0
Roland, RM 1,002 0

Source: Survey of municipalities in Manitoba with populatioeater than 1,000, June 2010
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