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ABSTRACT
Title: Recycling An Effective Tool for Urban Environmental Management
Subtitle: A Study of Recycling and Public Participation in the Town of Okotoks
-

By Mengqiao Cui
Prepared in partial fulfilment of the requirements for the joint degree of Master of
Environmental Design in two fields of study: Environmental Science and Planning,
Faculty of Environmental Design, University of Calgary, March 2003.
Supervisor in the field of Environmental Science: Grant Ross, Faculty of
Environmental Design (Environmental Science)
Supervi
sor in the field of Planning: Don Schultz, Faculty of Environmental Design
(Planning).
The goals of this Master's Degree Project are to evaluate the recycling program in the
Town of Okotoks, to examine the impacts of recycling on urban environmental quality
and natural resources, to analyze the forces of, and barriers to, community participation in
waste reduction practices, and to develop recommendations for effectively increasing
waste reduction and encouraging public participation to achieve social, environmental
and economic sustainability in Okotoks.
The study has employed anumber of research methods including literature review,
primary and secondary data collection, key informant interviews, life cycle analysis,
focus group and surveys. Barriers to improving recycling and public participation are
identified based on the analysis of the research. Seven recommendations and three
scenarios with atime span of 30 years are provided. These recommendations, which are
directed principally to the local municipality, are:
•
•
•
•
•
•
•

Strengthen education and advocacy
Adjust approaches according to marketfluctuations
Increase drop-off locations for recyclables
Provide curbside collection service and astreamed waste processing system
Limit household garbage and enforce bans on some recyclable materials
Initiate aregional waste reduction plan
Experiment with public-private partnerships in areceptive and structured way.

Key words: solid waste, waste reduction, waste management, recycling, composting,
landfill, life cycle, recycling depot, curbside collection, environmental effectiveness,
financial effectiveness, energy input, greenhouse gas, natural resource management,
sustainable community, surveys, bathers, public participation.
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CHAPTER 1 BACKGROUND AND RATIONALE
1.1

Solid Waste and Recycling

The creation of solid waste is aconsequence of life, not just aproduct of industrialization.
Solid waste has been generated since prehistoric times. However, the disposal of waste did
not become aproblem until people began to congregate in tribes, villages, and
communities. The problems became increasingly significant with the invention of new
technologies, especially packaging technologies, in the latter part of the nineteenth century.

Recycling has also existed for centuries. In the various metal ages, like the Iron Age, it was
cheaper and easier to recycle used products made from the metal than it was to find the ores
and smelt the virgin metal. However, recycling would not have become so important in
modem times if people were not facing the problems of ashortage of energy and resources,
pollution of the environment and scarcity of land. People began to consider proper waste
management practices when they were forced to deal with problems caused by wastes,
including both the volume and hazardous properties of the wastes."
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The benefits of recycling have been presented by L.G. Shaw (1998) in the following table
by comparing recyclables and wastes:

Table 1-1

Recyclable Materials vs. Wastes

Recyclables

Wastes

Are secondary sources of commodity

Are taken out of commerce

materials
Are used to manufacture goods

Are not used to manufacture goods

Save natural resources

Do not save natural resources

Save energy

Do not save energy

Reduce air emissions

Do not reduce air emissions

Reduce water usage

Do not reduce water usage

Reduce waste emission

Do not reduce water emissions

Reduce mining wastes (tailings)

Do not reduce mining wastes

Reduce landfill needs

Do not reduce landfill needs

Have value

Have little or no value

Are sold by recyclers (revenue)

Require disposal fees (expense)

Are traded internationally

No international indexing

On aper ton basis, recycling creates

On aper ton basis, disposal creates

more than 10 times as many jobs as

1/10th the number ofjobs as recycling

disposal
Per ton revenue generation for recycled

Per ton revenue generation for disposal is

materials is far greater ($120) than that

primarily from tipping fees ($40)

from disposal
When manufactured into products revenue Are not used in end products ($40/t)
is higher still
Are not adirect environmental problem

Present environmental problems (leaching, gas)
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1.2 National Waste Reduction Targets and Recycling Dilemma

In May 1989, amulti stakeholder National Task Force was established to consider the
impacts that excessive packaging and limited landfill capacity have on our ability to
effectively dispose of waste. In March 1990, the National Packaging Protocol (NaPP) was
adopted by the Canadian Council of Ministers of the Environment (CCME) upon the
recommendation of the Task Force. Shortly afterwards, the then Canadian Council of
Resource and Environment Ministers (now the CCME) stated:

"Waste management is an urgent and pressing national problem.
Some jurisdictions are already running out of landfill sites, in part
because Canada is one of the most wasteful nations on earth ... It
was agreed that targets and schedules for waste minimization be
established, including a fifty percent (50%) reduction in waste
generation by the year 2000" (Bury, 1998, p.4).

As an alternative to landfill, recycling is commonly recognized as an effective means to
divert waste from landfills, and thus it plays an important role for every municipality in
making decisions to help achieve the national goal established by CCME.

However, Alberta, along with some other provinces, has not achieved the National Waste
Reduction goal. Experts and authorities in the recycling business in these provinces have
challenged the National Waste Reduction Goal and recycling as an environment resolution
itself. Their arguments are:

• A measurement system that focuses solely on numbers ignores the holistic impacts
of arecycling program. While people are generally aware of the benefits of
recycling, many of them have realized that the recycling process itself consumes
large amounts of energy, creates its own wastes, and increases air pollution in its
collection and processing stages. It is questionable if recycling, on balance, is still
beneficial in spite of these drawbacks.
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Recycling industries and communities are at times cautious and reluctant to commit
fully to recycling due to fluctuations in the market demand for recycled products,
unfavorable public policies, and marginal revenue for some recycled materials. The
reduction target does not adequately consider the ability of communities and
industry to pay for the recycling programs and does not provide for the impact of
market fluctuations.

In addition, recycling is not only atechnical and political tool that brings environmental and
economic improvement to acommunity, but also asocial phenomenon that can bring
desirable or undesirable social effects depending on how it is implemented. Greater public
participation can increase the social benefits of recycling programs. Canadian public
participation in recycling is relatively low and does not achieve the benefits that can be
realized. Achieving ahigher rate of participation in recycling is along-term, challenging
task.

These concerns are the subject of investigation of this Master's Degree Project. This project
uses an example to convincingly demonstrate that the environmental, social, and economic
effects of recycling provide great benefits to the community. The advantages that recycling
provides are fully revealed and demonstrated by facts and scenarios. Although recycling is
not apanacea, it has made, and will continue to make, amajor contribution to sustainable
development in communities.

1.3

1.3.1

Okotoks Recycling and "Sustainable Okotoks"

Okotoks Recycling

Okotoks is asmall town of approximately 12,000 people in southern Alberta. Before 1992
it had no approved or coordinated waste management practices. In response to the vision
statement of the CCMB in 1992, the Town adopted its first recycling program and, in the
following year, adopted anumber of other waste management programs. According to the
Town's Solid Waste Services Foreman, G. Dawson, between the years 1992 and 2000
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Okotoks achieved a42 percent reduction in waste. This reduction consisted of 20 percent
from composting and 22 percent from recycling. By reducing waste to this extent, Okotoks
has achieved awaste minimization rate closer to the national goal than most other
communities in Alberta.

Currently, about 60 percent of households participate to varying degrees in Okotoks
recycling practices (Dawson, February 20, 2001).

1.3.2

"Sustainable Okotoks" Background

"Sustainable Okotoks" is Okotoks' strategic development plan that has been approved by
the Town Council and included into the Town's Municipal Development Plan in 1998. The
Council's decision was based on the public desire to develop asustainable community as
indicated by 1997 community survey. The citizens' responses to the questionnaire revealed
concern about the rapid rate of growth, the ultimate size of the community and the negative
consequences of growth on the small town character and quality of life in the community.
Suggestions included providing more local employment opportunities, improving the
physical environment, preserving personal safety and controlling the community size to
better use the existing resources.

The result of the survey stimulated adebate on the balance between growth and quality of
life. The challenge, according to the Council, is to preserve the best qualities of smaller
communities while providing local job opportunities and accommodating growth.
"Sustainable Okotoks" offers the most comprehensive approach to meeting this challenge.

1.3.3

"Sustainable Okotoks" Highlights

According to the Town of Okotoks 1998 Community Report, the "Sustainable Okotoks"
includes the following ideas:
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• Diversify economy to provide jobs and taxes target non-polluting, knowledge,
-

technology and education-based industries
• Promote home-based business
• Re-design neighborhoods to move work closer to home and create an
architecturally unique community
• Be environmentally sensitive
• Maintain independence from Calgary

-

e.g. Okotoks ownership of utilities

• Maintain small town atmosphere
• Preserve personal safety
• Provide participative local government
• Provide regional leadership in sustainable development
• Limit growth to 25,000 to 30,000 residents, which is the population that can be
supported by the water supply license held by Okotoks from the Sheep River.

Chapter 1Background and Rationale

1.3.4

Page 7

The "Sustainable Okotoks" Vision

The concept of sustainability is illustrated in Figure 1-1, which presents the interrelation of
sustainability with social, environmental and economic aspects.

Reg io,a

Park? er.sh ,p
aRc# Panii*rg

Figure 1-1

"Sustainable Okotoks" Model

(Retrieved October 7, 2002 from http://www.town.okoloks.ab.callexilaboutso2.him)
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Recycling and Sustainable Okotoks

The "Sustainable Okotoks" model illustrates how the Town could pursue ahealthy,
sustainable community, integrating social well-being, high environmental quality, and
economic advantages. Recycling, as one major strategy of waste reduction, plays an
important role in developing asustainable community. It impacts the natural environment,
social values, and the municipal economy. Okotoks has realized the importance of
recycling. Every year the Town budgets for the upgrading of recycling facilities and the
promotion of environmental conservation. The Town aspires to improve its current
recycling system to achieve the objectives of its strategic plan.

In summary, Okotoks advantageous social, political and physical environment and the
resolution of the local government and the residents to achieve sustainability make this
town ideal as acase study for this MDP. As the major urban municipality in the Foothills
Region, the success of Okotoks' waste reduction will certainly inspire and motivate other
municipalities in the surrounding area to take initiatives in waste reduction. The experience
and lessons of Okotoks in waste reduction also provide guidance for other municipalities,
especially smaller municipalities, in achieving their goal for their communities' future.

1.4

Goal and Objectives

The goals of this Master's Degree Project are:
to evaluate the recycling program in the Town of Okotoks, to examine the impacts
of recycling on urban environmental quality and land use, and to develop
recommendations on effectively increasing waste reduction and encouraging public
participation to achieve better social, environmental, and economic benefits.

The objectives are:
To examine the impacts of recycling on environmental quality
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• To examine the financial suitability and market feasibility of the current
recycling system in Okotoks
• To investigate the driving forces and barriers for public participation in Okotoks
• To make recommendations for achieving better social, environmental and
economic benefits
• To develop scenarios for the Town's future recycling program.

In this context, municipal waste represents mainly residential waste since this is the sector
primarily served by municipal collection. Waste and recycled materials from the industrial,
commercial, and institutional sectors are not usually processed by municipally owned
facilities, so ameaningful calculation of the diversion of non-residential waste from landfill
is not considered practical.

1.5 Methodology

To achieve the objectives identified above, this project has used avariety of research
methodologies from both environmental science and planning. As presented in Figure 1-2,
the study has four stages that were undertaken in chronological order. Each stage uses
certain methodologies to achieve the objectives and to establish the basis for the next stage.
The first stage of the study is the background review, which includes areview of literature,
collection of data and interviews with key informants. The results from this stage of the
study were essential to undertake the second stage of the study: community research to
solicit public opinion and alife cycle analysis of the environmental and financial
effectiveness of recycling. In stage three, the barriers to public participation of recycling are
identified based on the results of the community research. Also, the benefits of recycling
are presented based on the results of the life cycle analysis. The last stage provides
recommendations and design scenarios based on the results of all the studies in earlier
stages. All the research methods are interrelated and supplemental to each other.

Literature Reviews

Data Collection

Surveys and Focus
Group

b

Life Cycle Analysis

Barrier Identification

H

Environmental and
Financial Effectiveness

Key Informant
Interviews

-I

Recommendations
00.
Scenarios

Figure 1-2

Research Methods and Interconnections
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1.5.1 Literature Review

Literature on the following topics has been reviewed:
• Waste management theories and practice in Canada
• Waste management regulations and programs in Canada,, the Province of
Alberta
• Waste management systems and practice in Okotoks
• Research methodology, including data collection and analysis, interviews and
focus groups.

1.5.2

Data Collection

Data collection includes literature review and email correspondence with G. Dawson, the
Solid Waste Services Foreman in Okotoks. These data include, but are not limited to waste
management profile, revenue and costs of recycling, and air emissions and energy
consumption.

1.5.3 Life Cycle Analysis

The data collected has been used to analyze the total environmental impact and the total
cost of recycling versus those of disposal. A life cycle approach is employed in the
evaluation process. The concept and methodology of life cycle analysis are explored in
Chapter 2and Chapter 5.

1.5.4 Key Informant Interview

The advice from key informants has assisted in refining the research methodology,
providing suggestions for recommendations and confirming the feasibility of the final
recommendations. Interview respondents include municipal staff, engineers, planners,
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environmental scientists, waste management practitioners, and representatives of other
stakeholder groups. The key informants included:

• G. Dawson, Solid Waste Services Foreman, Town of Okotoks
• W. Pearce, Municipal Manager, Town of Okotoks
• L. Blasetti, Family and Community Support Services Coordinator, Town of
Okotoks
• S. Foley, Landfill Manager, M.D. of Foothills No.3 1
• D. Whitfield, Regional Waste Minimization Specialist, Alberta Environment
• P. Magdich, Waste Management Engineer, City of Calgary
• P. Hettiaratchi, Head of Engineering for the Environment Program; Department
of Civil Engineering, University of Calgary.

1.5.5 Surveys and Focus Group

To understand both participation and non-participation of the public in the Okotoks
recycling program, it was necessary to gather information on public attitudes toward
recycling. Both afocus group and aset of surveys were employed to explore the public's
attitude from different perspectives. The focus group was the "Healthy Okotoks Coalition"
which is agrassroots environmental organization that has been actively involved in the
Town's recycling practice and environmental education. The surveys used astructured
questionnaire and employed avariety of formats including door-to-door surveys and on-site
surveys at the recycling depots. This methodology was adjusted and decided by consulting
local experts including Municipal Manager of Okotoks, Will Pierce and Solid Waste
Foreman, Gord Dawson. The information acquired from this investigation has contributed
directly to the final recommendations of the project for enhancing public participation in
the Okotoks recycling program.
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1.5.6 Recommendations

Recommendations for strategic development are directed to the municipality. It is expected
that the officials receiving these recommendations will either be in aposition to implement
them or be able to influence others who do have the authority. These recommendations
focus mainly on areas such as policies, management structures, systems selection and
program planning.

1.5.7 Scenario Design

To illustrate how the recommendations could be implemented, three scenarios based on
different projections for future population levels in the Town and possible changes in waste
reduction strategies and practices over time were developed. This, in turn, is expected to
affect the municipality's recycling objectives. The purpose of the scenarios is to provide
visualization of the outcomes of the recommendations and to propose more than one option
for decision-making.

1.6 Chapter Descriptions

Chapter One provides abrief overview of the context for this project, its purpose and
objectives, research methodology and adescription of each chapter.

Chapter Two provides adescriptive introduction to current waste management concepts and
strategies in Canada.

Chapter Three introduces current regulations and programs for waste reduction in Alberta,,
as well as waste management practices from other communities in Canada. The provincial
policies that are barriers to more effective waste reduction are also discussed.
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Chapter Four is adescription of recycling and public participation in Okotoks. Topics
include Okotoks' social, economic and cultural background, and Okotoks' waste
management and recycling profile.

Chapter Five is astudy of the effectiveness of the recycling program in Okotoks using the
life cycle approach and cost-benefit analysis. The purpose is to reveal the holistic
environmental and financial impacts of recycling.

Chapter Six identifies barriers that interfere with the municipality's ability to improve its
recycling system. Also, barriers to public involvement and forces motivating public to
recycle are examined through the analysis of community research, including surveys and a
focus group.

Chapter Seven provides seven recommendations for improving waste reduction in Okotoks.
Three scenarios are presented covering aperiod of 30 years.
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CHAPTER 2 THEORIES AND STRATEGIES
Before the mid 1980s, municipal solid waste and its environmental consequences received
relatively little attention in industrialized countries. However, it was gradually
acknowledged that the consequences of inadequate and failed management of waste were
catastrophic. The unprecedented growth in the use of packaging and the reliance on
unlimited and poorly managed landfilling brought incalculable negative effects, which were
severely underestimated by the industrialized world. Societal pressures to reduce the
amount of waste have resulted in alarge number of initiatives aimed at better management
of solid waste and innovative development of recycling and organics diversion. The concept
of solid waste management was developed in such acontext.

2.1 Solid Waste Management and Applications
2.1.1

Solid Waste Management

Solid Waste Management is defined as "the discipline associated with the control of
generation, storage, collection, transfer and transport, processing and disposal of solid
wastes in amanner that is in accord with the best principles of public health, economics,
engineering, conservation, aesthetics, and other environmental considerations, and that is
also responsive to public attitudes" (Tchobanoglous, 1993, p.7).

According to Tchobanoglous (1993), awaste management system exists when solid waste
management is accomplished in an efficient and systematic manner. The system includes
six stages according to the activities from the point of generation to the final disposal:
1) waste generation
2) waste handling and separation, storage and processing at the source
3) collection
4) separation and processing and transformation of solid waste
5) transfer and transport, and
6) disposal.
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The system is functional and efficient when it has achieved effectiveness and economy in
all stages and when all those stages interface and connect effectively. Modem techniques,
technologies and management approaches have been applied to each stage to reduce the
negative impacts of solid waste. Five normative applications have been identified in awaste
management system: reduction, reuse, recycling, recovery, and residual disposal.

2.1.2

Reduction

According to Environment Canada (1996), "reduction" is apolicy that promotes waste
and/or toxicity reduction and seeks to minimize waste generation through energy and
materials conservation methods. Reduction is also referred to as "source reduction".

2.1.3

Reuse

Reuse is "the use of aproduct more than once, possibly with some slight modification (e.g.
cleaning or repair), such as refillable beverage bottles" (Environment Canada, 1996).

2.1.4

Recycling

Recycling is "1) the separation and collection of waste materials; 2) the preparation of these
materials for reuse, reprocessing, and remanufacture; and 3) the reuse, reprocessing, and
remanufacturing of these materials" (Tchobanoglous, 1993, p.16). Recycling helps reduce
the demand on resources and the amount of waste requiring disposal by landfihling.

This definition of recycling includes the activity of reuse. However, reuse and recycling are
functionally related but may be viewed as separate waste management applications.

2:1.5

Recovery

Recovery is the physical, chemical, or biological alteration of wastes. The transformation of
waste materials usually results in the reduced use of landfill. Composting and combustion
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are two well-known waste recovery techniques. Waste recovery is also called waste
transformation (Tchobanoglous, 1993).

2.1.6

Residual Disposal

Residual disposal is the controlled disposal of waste on or in the earth (landfill) or, where
the opportunity exists, on the ocean floor. Disposal of waste is the most common but least
desirable means in awaste management system. It receives less attention as asocial issue
or research topic as long as there is aperception that the earth has unlimited lands, or that
all waste can be reduced or transformed. However, this perception is fundamentally flawed
and must be rejected because 1) sites for disposal of solid waste are not endlessly available
but are limited and finite; 2) much solid waste cannot be recycled or reused and has no
further use; 3) residual matter usually remains after solid waste has been separated at a
materials recovery facility; and 4) some residual matter always remains after the waste
recovery process.

All five waste control activities existed before the emergence of solid waste management,
as discussed in Chapter 1. However, the use of one or any combination of these applications
without ascientific and systematic plan is not solid waste management. It is commonly
recognized that the selective combination of these practices and the deliberate focus on one
or two applications will increase the effectiveness of asolid waste management system. As
aresult, theories aimed at identifying the most effective grouping or combination of waste
management applications have been developed and applied in many countries and
communities, including Canadian cities and towns.
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Three Normative Waste Management Concepts

5Rs Hierarchy Concept
The first normative waste management
/

Reduce

/
/7

Reuse

concept is commonly known as the 5Rs,
referring to reduction, reuse, recycling,
recovery and residual disposal.

According

Recycle

to this concept, each of these five waste

Recover

management practices has adistinct role in

Residual
Disposal/

the hierarchical model shown in Figure

/

/

2-1. In the model, the practice at the
higher level is always better than the one at
the lower level. Therefore, reduce, reuse

Figure 2-1 511s Hierarchy Model

and recycle as the commonly recognized
waste reduction approaches are preferred
over recovery and disposal. The reversed-

pyramid shape of the model symbolizes the optimal sequence of waste treatment practices,
with reduction as the top priority. The greatest efforts and the most resources should be
concentrated on the preferred methods of waste management, starting with source
reduction. This approach was first developed and widely endorsed in most countries in the
mid 1980s. Since then, amajority of Canadian municipalities have been influenced by this
approach and have modified their waste management systems to incorporate the waste
diversion strategies of the 5Rs hierarchy.

The hierarchy was amilestone in the development of waste management theories, in that it
moved the focus away from the use of asingle waste disposal practice (i.e. landfihling),
towards acombination of practices aimed at resource conservation and environmental
preferability (Mirza, 1998).
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However, some prominent waste management professionals have recently challenged the
hierarchy concept. The main limitation of the hierarchy is its basic premise that certain
waste management practices are always environmentally preferred over the others. Mirza
(1998) comments that the environmental performance of one waste management practice
over another is afunction of anumber of site specific factors, including:
• The characteristic of the waste
• The efficiency of the waste collection system required by different waste
management practices
• The availability of markets for recovered materials
• The end use of the materials recovered from the waste stream
• The emission standards to which waste management facilities are designed and
operated
• The cost effectiveness of the environmental protection obtained by different
waste management practices (p.2).

There is agrowing recognition that strict adherence to the hierarchy does not allow
municipalities to optimize their waste management systems in amanner that is consistent
with their specific needs and priorities. More and more people agree that recycling is
effective but is not apanacea. Some materials become unusable waste after being recycled
one or more times. Some materials, particularly some plastics, cannot be economically
recycled and alternatives other than landfill are required ("Alberta Post-Consumer", 1997).

2.2.2 Integrated Solid Waste Management Concept (ISWM

The second normative waste management concept is Integrated Solid Waste Management
(ISWM). ISWM has anumber of definitions, some of which may be confused with the 5Rs
hierarchy:

1. Perspectives on Solid Waste Management in Canada defines ISWM as "A
hierarchical method of solid waste management. The following practices are ranked
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in order of preference: sources reduction, reuse, recycling, energy and material
recovery, and landfill disposal"(p.xi).

2. Integrated Solid Waste Management, Engineering Principles and Management
Issues defines ISWM as "the selection and application of suitable techniques,
technologies, and management programs to achieve specific waste management
objectives and goals" (Tchobanoglous, 1993, p. 15).

3. International Energy Agency (WA) (Mirza, 1998) defines ISWM as "An optimized
system of waste management practices based on the sound evaluation of
environmental, energy, economic and socio-political considerations which includes
acombination of two or more components of the waste hierarchy".

However, the researcher believes that ISWM still considers and values the 5Rs hierarchy
but views it as amenu of options rather than astrict pyramidal hierarchy. An ISWM
system should include two or more waste management practices to more effectively deal
with different waste materials. ISWM evaluates the impacts of waste management from the
point at which amaterial is collected from the curb to the point at which recyclable
materials and usable compost or recovered energy are delivered to auser.

A good example of the use of ISWM strategy is the Regional Solid Waste Management
Plan of Peace River Regional District, completed by HBT AGRA Limited (1994), which
focuses on achieving the national goal of a50 percent waste reduction. The RBT AGRA's
solid waste management plan applied the following process:
• Review database and identify deficiencies
• Evaluate all landfills in the region based on environmental suitability and cost
effectiveness
• Review waste reduction, composting and recycling alternatives and identify options
that provide the most cost effective means of minimizing waste in the Peace River
Region
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• Develop policies and strategies on reduction, recycling and disposal, based on full
cost accounting, through public consultation in asocially acceptable and cost
effective manner
• Combine waste minimization and disposal options and develop an overall
implementation strategy for the region over a20-year time frame.

ISWM allows the selection of applications with more flexibility than the 5Rs hierarchy. In
addition, it introduces aconcept of evaluating the implications of awaste management
system as awhole. Municipalities are beginning to use ISWM to balance their options
when making decisions about their waste management systems. Nonetheless, its
disadvantages are evident:
• ISWM is still focused on the quantitative reduction of waste using atraditional
weight/volume approach.
• ISWM evaluates different waste management options focused exclusively on the
financial implications (Mirza, 1998). It is especially true when acloser look is
given to the planning methods of the Peace River Region.
• No commonly accepted and applicable tool is available for measuring
environmental impacts to fulfill the original goal set by ISWM. The measurement of
environmental impacts is anew field of study that has not been fully accepted by
many municipal jurisdictions. As aresult, the strategies in many plans, like the
Peace River Region plan, contain little or no comprehensive evaluation of
environmental impacts.

2.2.3 Life Cycle Concept

The third normative waste management theory is the Life Cycle Approach. The life cycle
approach manages, in amore integrated way, the environmental impacts of products and
management practices at all stages of the life cycle. It does not focus exclusively on the
disposal end of the life cycle, as has been the traditional concern of waste managers. The
life cycle approach reflects contemporary thinking in the waste management area; and
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assessments using this concept are becoming more and more recognized as effective tools
for evaluating environmental impacts.

Bury (1998) notes that,

"Weight and volume measurements however tell us nothing about the
environmental effects ofproducts and packages either at their point
of disposal or at their point of manufacture.
monitoring

systems

have

limited

usefulness

in

Weight based
the

broader

environmental agenda which is evolving. In an era of concern about
such things as toxics, climate change and ozone depletion, weight
based

monitoring

is

being

replaced

by

more

sophisticated

measurements which address the broader range of environmental
concerns, not just disposal. These changes are timely even with
regard to disposal measurement. As is well known landfill sites do
not close because they are too heavy but rather because they are too
full or because they are too environmentally damaging. ".4)

Bury also indicated in this article that "while weight based accounting will always play a
role, it is time to explore new perspectives that are broader than the traditional focus on the
end of life of aproduct or package. Eco-efficiency is one such approach built around life
cycle thinking."(p. 1). This 'eco-efficiency' is generally regarded as an alias for life cycle
theory. This thinking starts to give new meaning to the hierarchy of the 5Rs and speaks
directly to the objectives of the National Packaging Protocol in the environmental area 1.

Catalli (1998) created two models to illustrate the difference between the life cycle
approach and the traditional linear waste management approach, using construction waste
as an example. Traditional thinking looks at production and waste management as alinear,
one-way process in which waste is continually generated and ultimately disposed of in the
landfill. Life cycle thinking, however, views production and waste management in amore
1The National Packaging protocol's national waste reduction target was based on weight measurement, which was
criticized by Bury for not realizing the environmental targets.
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comprehensive sense. Waste that is generated is repeatedly reprocessed and converted back
into new usable products.

In contrast to the traditional "cradle to grave" thinking, this

process gives re-birth to waste materials in aclosed "cradle to cradle" system.

1) Cradle to Grave for Construction Waste (traditional)

Harvesting of Raw materials
Refining of Raw Materials
Manufacturing of Building Materials
Construction of Buildings
Habitation: Useful Life of aBuilding
Demolition and Waste Generation
Waste Disposal and Landfill

Figure 2-2

2)

Catalli's Cradle to Grave Model

Cradle to Cradle for Construction Waste

(7fè

cycle)

Harvesting of Raw Materials
Refining o
anufacturing of Building Materials
Processing

.

eparated Building Materials
Construction of Buil

Demolition and Separaton$ Buildiztfr/I at
eri
al
s
eful ii

Figure 2-3

Catalli's Cradle to Cradle Model

The life cycle concept has introduced life cycle assessment as auseful tool to evaluate
quantitative environmental impacts.
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Life cycle assessment methodology consists of four stages, according to Mirza (1998):
• Goal and scope definition, which defines the purpose of the life cycle study, the
system boundaries, and the depth and breadth of the study.
• Life cycle inventory, which quantifies the use of resources and the release of
pollutants at each stage of the life cycle;
• Life cycle impact assessment, which combines the inventoried resource
consumption and pollutant release to provide ameasure of the environmental
performance of aproduct or process; and
• Interpretation, which provides guidance on the interpretation of the life cycle
inventory and the life cycle impact assessment.

Life cycle assessment methodology generally selects the following specific environmental
parameters for evaluation:
• Energy consumption
• Greenhouse gas emission (CO2 and CH4)
• Emission of acid gases (NOx, SOx and HCl)
• Emission of smog precursors (NOx, PM-10), and non-methane (VOCs)
• Air emission of heavy metals (Pb, Cd, and Hg) and dioxins
• Water emission of heavy metals, doxins and biochemical oxygen demand
• Residual solid waste.

The application of life cycle concept has led waste management up to abroader and much
more comprehensive realm. Canadian communities are provided atool to factor the total
environmental impacts and the total cost-benefit into their decision-making. The emergence
of life cycle concept has required rethinking of practices in many other areas, such as
industry, business and government. When the life of aproduct is viewed from "cradle" to
"grave", amanufacturer is more likely to see the environmental impacts and consider
techniques that result in materials, production processes and end products that are more
environmentally friendly. Government regulators are more inclined to initiate
corresponding policies and laws to implement the principles of life cycle management.
Furthermore, this concept drives municipalities to seek partner relationships with industry
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and business to reduce the environmental pollution caused by wastes. Currently, afew
computerized models have been developed to facilitate the use of life cycle management
practices by municipal governments. As life cycle management gains greater acceptance
and computer models are further developed, these models are expected to become more
convenient and easier for municipalities and the public to use.

As an emerging concept and methodology, life cycle thinking has not been accepted or even
recognized by most communities or the public. Most communities are still using the 5Rs
methodology in their waste management practice. There are many reasons for the
reluctance to adopt life cycle management practices, including:

o

Municipalities are not knowledgeable about life cycle waste management. Poorly
informed municipal officials question its practicality.

• Municipalities focus on local and short-term benefits and are not motivated to give
ahigh priority to the global and long-term benefits of life cycle assessment.
• Life cycle assessment is complex, involving acomprehensive understanding of
many interrelated factors over an extended period of time. Implementation of life
cycle assessment requires ahigher level of expertise and amore sophisticated
approach to longstanding problems of waste management. Many municipal
officials, both elected and administrative, are intimidated by the complexities and
challenges and prefer to continue the traditional measures with which they are most
familiar.
• Life cycle assessment is such anew technique for facilitating decision-making that
there are few established models of success which provide easy reference for
municipalities considering this methodology.

Chapter 2Theories and Strategies

Page 26

2.2.4 Relating to the MDP

In general, waste management concepts have followed aprogressive evolutionary process
from 5Rs hierarchy to ISWM to Life Cycle, becoming more sophisticated and sensitive in
dealing with the realities of waste management. Life cycle assessment is used in this
project as the main methodology to evaluate the environmental benefits of recycling. The
study and its recommendations are based largely on the principles of life cycle thinking.
However, the project does not, in total, reject the validity of the 5Rs or ISWM. Some
aspects of these two theories are valuable and have been applied in this research. In reality,
communities use these concepts to direct their waste reduction practices. A number of
waste reduction strategies have been developed based on these theories. These strategies
are fully presented and discussed in Section 2.4.

2.3 Waste Reduction Systems

In this thesis, waste reduction refers to any activities aimed at diverting waste from landfill.
As aresult, the scope of waste reduction approaches may be broader than the scope as
described in some textbooks where waste reduction is limited to reduce, reuse and
recycling.

In planning acomprehensive and integrated waste reduction program, the proper selection
of collection and processing systems is critical. Based on the methods of collection of
recyclables and the levels of mechanization in processing, there are four generic types of
waste reduction systems: community depot systems, expanded curbside systems, streamed
waste processing systems and mixed waste processing systems.

2.3.1

Community Depot Systems

A community depot system, also known as adrop-off system, is where recyclable materials
are delivered to afacility or facilities located within the community. These facilities are
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called depots. The success of adrop-off program depends largely on the proper location of
the depots.

Drop-off systems are often the lowest cost option for the collection of recyclables.
However, they have lower participation and diversion rates than curbside pickup programs.
According to Environment Canada (1996), typically the diversion rate of drop-off programs
is only 30 to 40 percent of that achieved by curbside programs. Drop-off programs may be
used as an alternative to curbside programs or may be used in conjunction with them to
provide acollection service for apartments or condominiums, for surrounding rural areas, or
for collecting different materials. They are excellent for rural areas where long distances
between houses make curbside systems too costly.

2.3.2

Expanded Curbside Systems

An expanded curbside system (or curbside system) is also known as aBlue Box system. In
this system, recyclable materials are stored and collected in asingle household collection
bin (blue box). The homeowner is responsible for placing the containers at the curb on
collection day and for keeping the empty containers in their storage location until the next
collection. The recyclable materials collected from the curbside are taken to acentral
processing facility.

Curbside systems are characterized by high waste diversion rates and high material quality.
Because materials are usually sorted at the source, the central processing facilities are more
efficient and economic. Curbside collection has ahigher participation rate and ahigher
diversion rate than drop-off collection. The capital and operating costs of acurbside system
are generally high in comparison to adrop-off system. The curbside system is highly
adaptable and can be designed to collect alimited range of recyclables (e.g. paper only) or a
wider range of recyclables (e.g. paper, glass, metals and plastics).
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Streamed Waste Processing Systems (Wet/Thy Processing Systems)

A streamed waste processing system typically requires the residents to separate their waste
into three broad categories: dry recyclable materials, wet compostable materials, and
disposable waste or garbage. In addition to this three-streamed processing system, there are
two other variations: two-streamed processing system requires the separation of waste into
wet (organic) and dry (recyclables and garbage) at the source; afour-streamed system
requires fibre products be separated from other recyclables. Collection containers may
include acombination of paper bags, plastic bags, rigid containers or wheeled bins.

Centralized processing features ahigh level of mechanization. Usually acentral
outdoor/windrow or in-vessel composting plant is used for organics and amaterial recovery
facility is required to separate and process the dry recyclables before shipping them to the
market.

The streamed waste processing system can greatly reduce the work of the residents at
source and thus can encourage more people to participate. By doing so, recycling of waste
is maximized and garbage destined for the landfill is minimized. However, this system
requires ahigher level of centralized processing than the regular curbside collection method
and thus requires alarger capital investment. The use of the streamed processing system
usually depends on the success of acurbside program.

2.3.4

Mixed Waste Processing Systems

A mixed waste system collects waste in asingle stream, with little or no source separation.
The waste is delivered to acentralized location where ahigh degree of mechanical
separation is used to separate waste into different streams for recycling and composting.
Broader and more advanced processing techniques such as screening, magnetic separation,
compaction and densification are generally used in these systems. Equipment required
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many include balers, bobcats, conveyors, hanimermills, composting facilities, curing pads,
trommel screens, magnetic separators and densifiers.

This system can greatly increase the amount of waste that can be diverted because no
unprocessed waste is sent to landfills. However, because the mixed waste processing
system depends on such ahigh level of mechanization, the capital costs are generally
considered to be unacceptably high.

2.3.5 Application of the Waste Reduction Systems in Canada

As outlined above, there are four basic waste reduction systems: community depot,
curbside, streamed waste and mixed waste. Based on the rate of waste diversion and the
level of public participation, the community depot system has the least favorable results, the
curbside system is better, the streamed system is even better and the mixed waste system
has the most favorable results. However, based on capital costs, the community depot,
curbside, streamed waste and mixed waste systems become progressively more expensive.
The selection of asystem by acommunity is done on acase-by-case basis.

Depot systems and curbside systems are the most popular waste reduction approaches in
Canadian communities due to their relatively low capital costs and lesser need for
mechanization.

Curbside systems were first implemented in some cities of Ontario in the 1980s. Currently,
most municipalities and communities in Ontario are using this system to reduce waste.
Some of them have achieved great success by combining this collection system with other
waste reduction strategies. By using curbside collection combined with aban on landfill
disposal, the City of Peterborough achieved a50 percent diversion rate in 1996, four years
in advance of the targeted date set by CCME (Sauve and Bateman, 1998). The curbside
system has also achieved success in the Town of Markham, an urban community in the
Greater Toronto Area. Curbside collection achieved a94 percent participation rate and a66
percent capture rate by 1996. With adiversion rate already 40 percent in 1996, the Town
was aiming to achieve a70 percent diversion rate by the year 2000 (Hett and Gordon,
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1998). Municipal expense was offset by utilizing auser pay system, enforcing adisposal
ban, and increasing the landfill tipping fee. The curbside system in the City of Ottawa
(http://www.city.ottawa.on.calcity services/garbage /11 0 en.shtml) features aBlue Box
and aBlack Box. Blue and black are the colours of the recycling bins used to separate two
groups of recyclable materials: blue bins are used for the collection of paper and cardboard
products, and black bins are used for the collection of metal, glass and plastic products.
These two groups of recyclable materials are collected on an alternating weekly schedule
(Black Box one week, Blue Box the next week). Multi-family developments receive the
same curbside collection services http://www.recycle.ab.cal200lProceedings
/Trish%20Johnson%2Olight%20version.ppt). Other provinces, such as British Columbia
and Manitoba, also have successful examples of curbside collection systems.

In Alberta, the use of these two systems varies greatly throughout the province. The City of
Edmonton has been practising the curbside system for many years (http://www.gov.
edmonton.ab.ca/am pw/waste management/recycling prgms.html). Recently, the City
revised the Blue Box program to the Blue Bag program, which has the same functions but
costs less. Multi-family developments, which traditionally were served by 20 drop-off
depots within the city, have been provided with curbside collection service since 2001.
Meanwhile, Edmonton continues to retain the existing drop-off depots that are expected to
undergo afeasibility evaluation in the year 2004. Red Deer is another major city in Alberta
that is successfully using the curbside collection system (Stewart, 2001).

The City of Calgary is among the few large cities in Canada (if not the only one) to limit its
collection system solely to adrop-off depot program. In 1989, Calgary began investigating
awide range of existing recycling programs across North America to determine the system
best suited for the city. The city decided to conduct atest to compare the cost and diversion
rates of adrop-off depot system versus aweekly residential curbside collection system. The
final report, titled "Pilot Residential Recycling Project: Final Report", was prepared by the
City's Engineering and Environmental Services Department (1992) and determined that
from the perspective of both cost and diversion rate, the establishment of acity-wide dropoff depot system was most appropriate. As aresult, the city-wide drop-off depot system was
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implemented in 1992. The engineers of the Engineering and Environmental Services
Department believed that this program was suitable for Calgary because it was accessible
and offered the same level of service to all sectors of the community, including residents of
multi-unit developments, while curbside programs offer ahigher level of service to singlefamily households. They also indicated that because Alberta has enforced its beverage
container deposit legislation, residents were accustomed to delivering recyclables to
different locations prior to the implementation of the depot program. This past behavior
may be acontributing factor to the high level of community acceptance. However, because
there has been no follow-up research on this matter, and there is no effective monitoring
system in place to track public participation in Calgary's drop-off depot program, it is
unclear how much waste reduction has been achieved since the recycling system was
introduced.

The City of Airdrie and the Town of Okotoks (the subject community in this project) are
also among the communities that use only the community depot systems.

The streamed processing system has achieved success in many European communities such
as Lemsterland of Holland and Giessen of Germany (Environment Canada, 1996). Due to
its potential high capital costs, there are fewer communities in Canada that have used this
system. Gold River of British Columbia and Charlottetown of Prince Edward Island started
their streamed processing programs in the early '90s in certain areas. However, there are no
follow-up studies or reports that indicate the successes or failures of these programs. Most
municipalities prefer either depot programs or curbside programs that have proven
successful in many Canadian communities.

Successful cases of mixed waste processing have been found in some communities of the
Netherlands. However, due to the potential high capital costs, most Canadian communities
find that it is difficult to replicate the success of European communities.
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Waste Reduction Strategies

This section identifies waste reduction strategies or approaches commonly used by
Canadian communities or industries. Most of these strategies focus on or emphasize one or
two applications in awaste management system. They are actually modifications or
extensions of the normative concepts that have been discussed in Section 2.2.

2.4.1 Pollution Prevention

Pollution Prevention (P2) is defined as the practices and procedures that have the purpose
and effect of reducing or eliminating the creation of pollutants or wastes at the source, not
including off-site recycling, off-site transfer or treatment, or trans-media disposal of waste
(Forbes, 1998). Figure 2-4 below shows the main concept of P2 and the hierarchy of waste
management practices. According to P2, reducing or eliminating waste at the source is the
most proactive and preferred action. The whole concept appears to be atypical application
of the 5Rs hierarchy concept.

Proactive
Source Reduction & Elimination
Reuse
Recycling
Treatment
Disposal
Remediation

Reactive

The hierarchy provides options and aprioritization mechanism to achieve solutions for environmental
protection. (Forbes, 1998)

Figure 2-4 Pollution Prevention (P2) Model
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The P2 approach has been utilized and has achieved success in the Ontario community of
Hamilton-Wentworth. The Hamilton-Wentworth P2 project is known as Comprehensive
Municipal Pollution Prevention (CMPP). Solid waste is only one of the pollutants targeted
by the project. Other pollutants, such as liquid effluent and gaseous discharge, are scoped
into the study. The project incorporates the "continuous improvement" concept from
environmental management system theory in ISO

140002,

making it broader than the

traditional 5Rs application. As shown in the following model, every feedback input from
the Monitoring & Evaluations Step is reflected in the Inventory Step, which is adjusted
accordingly, thus improving the whole system.

According to Forbes and his colleagues who worked on this project (1998), the Planning
Process used in CMPP includes:

Step 1. Getting Started
-

-

-

-

-

-

identify funding sources
get support from Council
assemble team & resources
draft aflexible plan
set an environmental policy
inform the stakeholders.

Step 2. Taking Inventory
-

-

review municipal mandate, responsibilities, and organizational structure
review relevant legislation, solid wastes, energy and water, transportation
and air emissions and hazardous materials management

-

review departmental activities, programs and services, existing
environmental programs and initiatives

-

review policies, procedures and bylaws, purchases of goods and services.

Step 3. Identifying P2 Opportunities
-

2 1S014000:

set goals, objectives and priority areas using inventory information

the most recognized and most respected international standards for environmental management
systems developed by the International Organization of Standardization in 1996 (http://www.iso14000.coml).
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identify possible P2 options
screen and evaluate options.

Step 4. Turning the Plan into Action
-

-

-

-

-

select opportunities for implementation with targets and time lines
assign responsibilities

document plan and get approvals
train, educate and motivate staff, and
take action.

Step 5. Monitoring and Evaluation
-

-

-

establish information management criteria and track progress
communicate results
evaluate performance and repeat the process.

Step 6. Return to taking inventory to continuously seek opportunities for
Improvement

The successful application of the P2 strategy depends on acomprehensive process that
involves education, bylaw enforcement and partnership between municipalities and
business. Local businesses having already employed environmental management systems
may have the capacity to become involved in aP2 program; program success will depend
on the support of such businesses.

Chapter 2 Theories and Strategies

Page 35

Step 1Getting
Started

Step 3Identifying P2
Opportunities

Step 5Monitoring &
Evaluation

-

Step 4Turning Your Plan into
Action

Figure 2-5 CMPP (Comprehensive Municipal Pollution Prevention) P2 Planning

2.4.2 Energy Recovery

The 5Rs hierarchy provides limited opportunities to respond to some problems of waste
management, particularly in relation to the consumption and production of energy.
Recycling, which is ranked higher than recovery in the hierarchy, has some disadvantages
because it often consumes high amounts of energy. Recovery, which is lower in the
hierarchy, can in some cases be beneficial because it can produce, rather than consume,
energy. As aresult, in some communities, energy recovery is favored because the energy
components of solid waste are viewed as aresource to reduce the demand for energy from
other sources.

Two typical energy recovery methods are combustion (incineration) and landfill gas
recovery.
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Energy Recovery from Incineration

Incineration was once seen as an effective waste management tool when concerns
regarding landfill capacity were first addressed. Incinerators offer the advantage of
significant volume reduction, thereby extending landfill capacity. Incineration also
destroys much of the organic material that would otherwise contribute significantly to
toxic leachate and air emissions originating from decomposing material in the landfill.
However, incinerators have high infrastructure and operating costs, pollute the air and
can cause significant risk to human health. As aresult, incineration is placed at a
lower end of the hierarchy in the 5Rs model. In Canada, with its strict air emission
standards, incineration is regarded as neither environmentally nor financially
acceptable and thus is rejected as awaste management strategy in most municipalities.

Recently, incineration has again generated interest for the following reasons:
• The reduction of non-renewable energy resources drives people to lookfor
alternative sources of energy. Power generation through combustion of solid
waste may be more economically viable than alternatives such as extraction of
non-renewable resources or the construction of capital-intensive hydro-electric
power plants.
• Environmental consequences andfinancialfeasibility have been reconsidered
using the life cycle concept. Denison (1996) has done acomparison of recycling
and incineration using the life cycle theory in "Recycling and Incineration:
Evaluating the Choices". He has concluded that incineration can be more
environmentally friendly and economic if subject to effective regulations and
design control.
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Energy Recovery from Landfill Gases

Another trend in energy from waste (EFW) is the processing of energy-producing
gases generated by landfill. Landfill gas is amixture of methane and carbon dioxide
that contributes to global warming. Landfill gas also contains trace quantities of
hydrogen sulphide, mercaptans, vinyl chloride, and VOCs. When left unchecked,
landfill gas can create health hazards, produce dangerous explosions, generate odours,
cause vegetative stress, and contribute to the formation of smog. However, if
systematically collected from the landfill, it can be converted into areliable
environmentally sustainable energy source for the generation of electrical power.

The benefits of recovery of landfill gas are:
• the reduction of greenhouse gases that contribute to climate change
• control of odours and other human health impacts
• control of damage to vegetation
• the reduction of risks from explosions, fires and asphyxiation
• the conversion of aharmful emission into areliable energy source, and
• the creation of apotential source of revenue and profit.

Typically, landfill gas consists of 50 percent methane and 50 percent carbon dioxide.
The energy value of 50 percent methane is 16.8 MJ/m2 or approximately half the
energy value of natural gas. The total quantity of landfill gas generated by Canadian
landfills every year is the energy equivalent of 9million barrels of oil. In Canada,
about 80 MV of electricity is produced from landfill gas, which is equivalent to the
power required to meet the annual demand of over 50,000 homes. Furthermore, the
destruction of methane in landfill gas is the equivalent to removing over 1.2 million
cars from the road in terms of greenhouse gas emissions (Mosher et al., 1998).
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Figure 2-6 shows the utilization of landfill gas in Canada. In 1992, only 17 percent of
the methane produced from landfills was utilized for energy generation. Landfill gas
recovery has high potential for sale in the national energy marketplace.

8% CR4 flared

75% CR4 released to
atmosphere

Methane utilized for electricity

17% CH4 utilized for
energy generation

93%

173,000t/yr (8 sites)

Methane utilized for direct use

7%

13,000 t/yr (6 sites)

Total

100%

14 sites

generation

(Sources: Environment Canada, 1996, "National Inventory ofLandfill Gas Recovery and
Utilization Facilities" (unpublished))

Figure 2-6 Energy Utilization of Landfill Gas Recovery in Canada, 1992
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2.4.3 Composting

Composting was originally regarded as the recycling of organic waste. It is also regarded as
amethod of material recovery or transformation. Its effectiveness in reducing organic
waste from the municipal solid waste stream is commonly accepted. As aform of waste
reduction, composting has made great advances since the late 1980s. Prior to that time,
composting was largely confined to small-scale efforts by individual homeowners and
gardeners. In the late 1980s, community waste management projects began to appear in
urban centers across the country. Municipalities initiated larger-scale composting projects,
such as composting of leaf collection each autumn. Currently, composting is one of the
most popular waste reduction activities in Canadian communities. The Composting Council
of Canada was established in 1990 to work as aliaison in promoting composting by
government, industry and individuals.

The advantages of implementing organic composting have been summarized by S. Antler
(1997) that:
• Composting diverts approximately 50 percent of the waste stream. In 1992, Canada
produced 18 million tones of disposed residential and business waste, excluding
construction and demolition debris. Of this total, 37 percent (6.7 million tones) was
organics and 15 percent (2.7 million tones) was paper.
• Composting reduces landfill management requirements by removing the organic
waste that produces methane and leachate.
• Composting produces avaluable soil conditioner that can improve plant and root
growth.
• Composting creates new jobs and technology in the Canadian and the international
marketplace.

Typical aerobic composting operational processes include windrow, aerated static pile and
in-vessel composting.
• Windrow composting is the most simple and non-intensive aerobic biodegrading
process for organic waste. The organic material is left to decompose outdoors,
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aided only by watering and mechanical turning for aeration. This process produces
heat that destroys pathogens and produces astabilized compost product for use as
mulch, soil conditioner, and topsoil additive. This method has avery low capital
cost, and thus is commonly used by farmers, municipalities, and waste processing
corporations. It is also the slowest large-scale method used to produce compost.
• Aerated static piles occur in awindrow form with typical dimensions of3-6 metres
in width, 4metres in height and 18-30 metres in length. The windrow is formed
over aseries of perforated pipes through which air is forced (positive aeration) or
drawn (negative aeration) into the pile using an electric blower. This method
reduces the land area requirements and resolves other problems associated with the
turned windrow method. For example, forced aeration eliminates the turning needs
and costs.
• In-vessel composting is aprocess by which organic material is aerobically
biodegraded in atank. The process produces heat, which destroys pathogens. The
result is astabilized compost product that can be used as mulch, soil conditioner,
and topsoil additive. In-vessel composting requires precise temperature and oxygen
control and is considered to be technologically advanced compared to other
composting methods.
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Screened compost placed
over material to be composted

Enclosed compost vessel

Materials to be
composted

/

Composted
materia
l Air removal

"71'

(air to compost
filter, if required)

Air injection
Movable diaphragm
Hydraulic ram
Air lines

(a)

(b)

(c)

Figure 2-7 Commonly Used Composting Methods:
(a) Windrow with Periodic Turning (b) Aerated Static Pile (c) In-vessel Plug Flow
(Source: Tchobanoglous (1993). Integrated Solid Waste Management: Engineering Principles and
Management Issues. p.&95)
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The selection of acomposting process is based on capital and operating costs, land
availability, operational complexity, and potential for nuisance problems. These factors are
compared in Table 2-1.

Table 2-1 The Comparison of Four Typical Aerobic Composting Processes
Item

Windrow

Aerated Static
Pile

Capital costs

Generally low

Operating
costs

Generally low

Land
requirements

High

Generally low in
small systems,
can become high
in large systems
High (in sludge
system where
bulking agents
are used)
High

Control of air

Limited unless
forced aeration
is used

Operational
control

Turning
frequency,
amendment, or
compost
recycle
addition
Sensitive
unless in
housing
Depends on
feedstock,
potential largearea source
Susceptible to
adverse
weather

In-vessel, Forced
With Agitation
(Dynamic)
Generally high

Aeration
No Agitation
(Plug flow)
Generally high

Generally low

Generally low

Low, but can
increase if
windrow drying
or curing
required

Low, but can increase
if windrow drying of
curing required

Complete

Complete

Complete

Airflow rate

Airflow rate,
agitation,
amendment, or
compost recycle
addition

Airflow rate,
amendment, or compost
recycle addition

Demonstrated in Demonstrated in Demonstrated in cold
cold and wet
cold and wet
and wet climate
climates
climate
May be largePotentially good Potentially good
area source but
can be
controlled
Control of
High operational Potential for channeling
Potential
operating
airflow rate is
flexibility,
or short circuiting or air
problems
critical, potential system may be
supply, system may be
for channeling
mechanically
mechanically complex
or shortcomplex
circuiting or air
supply
(Source: Tchobanoglous (1993). Integrated Solid Waste Management: Engineering Principles and
Sensitive to
cold or wet
weather
Control of
odors

Management Issues. p.698)
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Aerobic systems are used to compost mixed waste and other organics, and produce biogas
that can be burned for energy. In addition to the above aerobic composting processes that
are commonly used by Canadian communities, anaerobic composting has become
recognized in recent years. This type of composting provides ahigher level of control of all
variables affecting the composting process resulting in ahigher quality of the end product.
Also anaerobic composting produces energy during processing while aerobic composting
consumes energy. However, anaerobic composting usually has high capital costs and
complex infrastructure demands, which limit its popularity.

Depending on the scale and siting of acomposting site, there are three typical options to
compost: backyard, community (or on-site) and centralized.
•

Backyard composting refers to the composting activities at home. This type of
composting has the highest participation rate (44 percent in British Columbia
according to a1995 survey). The popularity of backyard composting is enhanced by
the Canadian single-family housing style, which provides individuals with the
opportunity to easily establish compost projects on their own properties.

•

Community composting refers to composting organic waste, particularly yard waste,
at the community level. This option consists of adesignated drop-off area or areas in
the community where residents deliver yard waste (grass, leaves, small clippings,
etc.). Waste is typically processed in awindrow, through infrequent turning of piles or
even amulti-year "pile it up and don't touch it" approach, at low costs. The presence
of pathogenic organisms, the problem of wildlife feeding on the compost materials,
the limited areas of land within the community, and the financial capacity of the
community to support the composting operation usually limit local communities to
receiving only yard waste at their composting sites and prevent them from using a
more intensive approach.

•

Centralized composting refers to the composting ofabroad organics stream at only
one or alimited number of locations at aregional level. Materials that can be
composted include yard waste, food waste, paper waste (particularly non-recyclable
paper waste) and other waste that can be composted by existing techniques. A
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centralized composting site usually serves alarger area of users and thus more
advanced processing technologies are more economically feasible.

Although the merits of composting are known, the complexity of the operation process and
the potential odor problems are concerns that discourage participation. Composting requires
more efforts to overcome the barriers for its implementation, to develop improved
composting techniques and to improve public acceptance. Antler (1997) thinks that
education should be emphasized to increase public participation.

2.4.4 Producer Responsibility

The traditional view treats used materials as waste. It places environmental and financial
responsibility for used materials with the taxpayer since the taxpayer buys the goods, uses
them and throws them away as waste for the municipality to collect for recycling,
composting or disposal. An emerging alternative view treats used materials as valuable raw
materials. The new thinking also places the environmental and financial responsibility with
the producer since the producer decides on the design and content of the good and its
package, which produce potential environmental impacts at the disposal stage of the
product's life cycle.

The concept of producer responsibility, known as Extended Producer Responsibility', was
introduced to Canada from Europe (i.e., Germany, Denmark, and France). It can be
regarded as astrong strategy for implementing life cycle theory: manufacturers have
responsibility for the environmental consequences of their products throughout the
products' life cycle. Instead of treating the used good as waste, the producer views the used
good as apotential opportunity for remanufacturing, reuse or recycling. The used product
is returned from the consumer to the manufacturer (either through deposit-return systems or
curbside collection) to capitalize on the potential opportunities. The used good becomes

EPR is aform of Product environmental management wherein the producer of aproduct or service is held responsible
for pollution associated with this product or service throughout its life cycle. EPR requires that producers be held
accountable for not only the environmental impacts associated with their production processes, but for the selection of
raw materials used in those processes, and the impacts that these materials can have throughout the life of the product,
including impacts associated with end of life disposal or reprocessing. EPR is apractical application of the polluter pays
principle (Meyer, 1998).
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part of the manufacturer's production loop rather than municipal waste. Assuming
responsibility in this way leads the manufacturer to introduce new improvements in design
and packaging to lessen resource use, reduce environmental impacts and save money. It
also facilitates reuse and recycling.

A key component of producer responsibility is the requirement for industry to take back
what it produces after the consumer is finished using it. In this way the producer accepts
responsibility for the product throughout its entire life cycle. The take-back principle
encourages companies to use fewer resources in the production process, to design for reuse
and remanufacturing, and to become more eco-efficient (Jackson, 1998).

2.4.5

The "Shared Responsibility" Concept

In contrast to the product responsibility concept and the systems it emphasizes
(take-back and deposit-return systems), some practitioners from Ontario have aradically
different point of view. D.Basset and J. Hruska (1998) in Corporations Supporting
Recycling (CSR) made the following comments on the deposit-return system at the 20 th
Canadian Waste Management Conference:

"in some other provinces (other than Ontario and Manitoba),
goverhments have made the move to deposit-return systems placing the
burden offinancing recycling and other waste management programs on
the backs of the beverage consumer. Obviously unfair but in addition,
such systems have two immediate results: they largely ignore the other
elements in the waste stream... the newspapers, boxboard, pickle jars,
plastic jugs... that can be successfully recycled with a 'basket ofgood'
approach to cumulative revenues and cost-effective collection and
processing system... and, second, such systems cost the citizen ofthose
provinces aboutfive times what the collection and processing systems
cost citizens in Ontario. "(p.2)
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Bassett and Hruska argue that, because of the nature of waste, responsibility for proper
management falls to all sectors of society: governments, business and citizens.
Municipalities should take responsibility for collecting and processing recyclables in the
most cost-effective and environmentally sound manner possible. Industry's responsibility is
to produce products and packaging that minimize the impact on the environment at the
various stages: extracting the resource, manufacturing, producing recyclable packaging and
using recycled content in their own purchasing policies. The public's responsibility is to
choose products and packaging that embody environmental responsibility and to dispose of
them in an equally responsible manner.

The "producer responsibility" is discussed in more detail by A. Heyningen (1997) that:
• It is difficult and unfair to assign financial responsibility to specific players within
the lifecycle chain for activities over which they do not have control.
• Focusing on avery specific part of the waste stream will lead to fragmented waste
management approaches and multiple systems which are costly, uneconomical and
unsustainable.
• Producer responsibility must be designated to that portion of the overall shared
responsibility which falls specifically on the producer of the environmental
impact.
• Because consumers are responsible for their actions, they have afinancial
obligation to pay for disposal costs.

The "shared responsibility" concept directs people's attention to the "pollution producer"
instead of the "product producer". In addition, it creates opportunities for municipalities to
establish partnerships with industries.

2.4.6 Public-Private Partnership

Public-Private Partnership (PPP) is arelationship structured between agovernment entity
and the private sector. The emergence of this concept is the result of the assumption of
"shared responsibility". This relationship typically involves the private sector taking over a
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government operator or service in exchange for the right to charge the public for that
service.

-

In Canada, and around the world, all levels of government are increasingly being forced to
examine their role in the provision, management and operation of essential and nonessential services and functions. The need to conduct such analysis has come about because
of acombination of factors including:
• Increased public pressure to maintain taxes at current or reduced rates, while
ensuring that services to the public remain at existing levels
• Changes to the way governments operate, either because of changes in political
direction or because of changes to certain legislation
• The downloading of specific powers and functions from higher to lower levels of
government.

The benefits of PPP for municipalities are:
• Transfer of all or part of the financial risk and operational obligation from the public
sector to aprivate operator.
• Maintained or improved service levels, economic development opportunities (such
as job creation and other economic spin-offs), and value engineering or process
streamlining (such as developing improved ways to provide aservice) (Bidulka et
al., 1998, p.3).

The Corporations Supporting Recycling (CSR) is apioneer industry that has tried to
establish partnership relations with municipalities. Two municipalities that have struck
partnership agreements with CSR are the Town of Markham and the City of London.

The CSR/Municipal partnership agreements address issues at the forefront of waste
management and identify options to make the municipal waste management programs selfsustaining within two years. The agreements include:
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• The identification of self-financing mechanisms such as "pay-as-you-throw" or
utility-type operations of recycling and garbage collection.
• A contribution of about $200,000 by CSR over the course of the two years.
• Equal contributions in value by each municipality, including in-kind services.
• A technical and cost-effective analysis of programs on asite-specific basis for each
municipality.

This partnership program illustrates industry's commitment to municipal waste reduction
programs. It also sets an example for establishing municipal/industry partner relationships.

In Canada, there are still many questions and unrealized potentials in the application of
Public-Private Partnerships. Municipalities continue to have concerns with regard to
public-private partnerships, such as:
• The government sponsor's risk if financial guarantees are provided
• The risks arising from loss of control by the public sector (whether partial or
complete loss of control)
• The degree of recourse for the government sponsor should the project fail
• Labor relationships that may become strained in instances where public operating
facilities are privatized, either in whole or in part; and
• The ability of the government to conclude asuccessful arrangement with aprivate
partner.
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2.5 Conclusion

The review of waste management theories and strategies was vital for this study. The
concepts have set adirection for the study methodologies of this Master's Degree Project
and the strategies have provided many waste management options that may be applied to
the Town of Okotoks. Every concept and strategy has its rationale and legitimacy of
application. In Chapter 7, the strategies outlined in this chapter will be combined with
strategies from other research in later chapters to form apackage of recommendations for
the improvement of waste reduction in Okotoks.
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CHAPTER 3 REGULATIONS AND PRACTICES
This chapter outlines the provincial regulatory framework for waste reduction, programs
widely applied in Alberta, and statistics on solid waste management based on 1992 data.
The purpose is to provide the reader an overview of the waste minimization status in the
Province and in Canada as awhole.

3.1 Regulatory Framework for Waste Reduction in Alberta

Alberta Environment, which was created in 1971, has been responsible for abroad body of
environmental legislation. The Environmental Protection and Enhancement Act (EPEA)
was developed in 1992 and came into force on September 1, 1993. The Act provides the
legal foundation for protecting and enhancing the environment. It takes an integrated
approach to the protection of air, land and water, incorporating and building upon previous
legislation. It replaces and amends the following Acts in one streamlined package: the
Agricultural Chemicals Act, Beverage Container Act, Clean Air Act, Clean Water Act,
Ground Water Development Act, Hazardous Chemicals Act, Land Surface Conservation
and Reclamation Act, Litter Act and some sections of the Department of the Environment
Act.

Waste minimization, recycling and waste management are regulated in Part 9of the Act
("Act" 67-76). This part of the Act is designed to ensure that waste minimization and
recycling measures are considered, encouraged and implemented wherever possible. It
authorizes the establishment of aRecycling Fund, which provides for incentives in support
of these measures. This part also includes provisions to regulate waste disposal and
hazardous waste disposal facilities. It authorizes Alberta Environment to address hazardous
waste matters through regulations. Part 1, Division 1of the Waste Control Regulation deals
in detail with the identification of hazardous waste, and sets out requirements related to

Chapter 3Regulations and Practices

Page 52

handling, storage and disposal of such waste. It also regulates hazardous recyclables, nonhazardous waste and the disposal of such waste.
Part 9of the Act provides Alberta Environment with the necessary powers to establish
recycling schemes for materials that are designated as recyclable according to the
regulations. Under this Act, three regulations have been created through bylaws to mandate
waste minimization stewardship: the Beverage Container Recycling Regulation,
Lubricating Oil Material Recycling and Management Regulation, and Tire Recycling and
Management Regulation.

3.1.1 Beverage Container Recycling Regulation

The Beverage Container Recycling program was established in 1972. The program,
together with the deposit-return system, has been commonly accepted by Albertans.
Recycling of beverage containers in Alberta was addressed by the Beverage Container Act
and Beverage Container Regulation. That legislation established asystem for the return of
beverage containers in exchange for acash refund. The Environmental Protection and
Enhancement Act gives Alberta Environment the authority to regulate the recycling of
certain types of materials. The regulations identify beverage containers as amaterial subject
to the recycling scheme established by the Act.
The Beverage Container Recycling Regulation came into force on December 1, 1997,
replacing the Beverage Container Act and the Beverage Container Regulation. The
regulation establishes asystem for the recycling of beverage containers in Alberta and
incorporates the existing legislative objective of returning containers to adepot or retailer
for acash refund. This system provides for the payment of adeposit by purchasers of
beverage containers, with the deposit being refunded upon the return of the containers to a
depot or retailer. The regulation also sets out the administrative details for this recycling
scheme.
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The program is administered by the Beverage Container Management Board. Records of
Alberta Environment (2001) show that over 500 million containers annually are diverted
from the waste stream for recycling, achieving arecovery rate of over 75 percent.
Containers are collected through anetwork of over 200 privately owned beverage container
depots. This infrastructure has created direct employment for over 1500 people.
At present, domestic beer containers and milk containers are still exempted from this
recycling program. The Management Board has indicated that there may be opportunities to
expand the program in the future to include these beer and milk containers.

3.1.2

Lubricating Oil Material Recycling and Management Regulation

Used oil is potentially the largest single source of hazardous recyclable material in Alberta.
According to Alberta Government statistics (Alberta Environment, 2001), close to 142
million litres of new oil, 7million oil filters, and the equivalent of 43 million one-litre oil
containers are sold in Alberta each year. Of the 142 million litres, about 74 million are not
consumed by the use of the oil and are available to be recycled. If not recycled, the negative
impacts of improperly discarded oil can be profoundly detrimental to the environment.

The current Used Oil Recycling Program came into being on April 30, 1997. The Alberta
Used Oil Management Association (AUOMA), an industry-established non-profit
organization, was originally established under the Lubricating Oil Material Recycling and
Management Regulation. As the Delegated Administrative Organization, AUOMA has
been charged with managing programs to improve and facilitate the collection and recycling
of used oil, oil containers and oil filters in the province. The Lubricating Oil Material
Recycling and Management Bylaw established an "environment handling charge" which
authorized suppliers to collect asurcharge at the time the oil is retailed to consumers.

According to AUOMA's second fiscal year report for 1999-2000,
• About 58 million litres of used oil have been recovered (67 percent recovery rate),
an increase of more than two million litres over the volume collected in 1998-1999.
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• More than five million used oil filters were collected (78 percent recovery rate), a
return rate well ahead of projected rate for the fiscal year.
• More than 882,000 kilograms of used plastic oil containers were returned (34
percent recovery rate), an encouraging increase over the previous year.

The program is now considered by the Canadian government to be arepresentative case of
the application of Extended Producer Responsibility (ERP), and is gaining ahighly
regarded reputation as aleader among those organizations around the globe with similar
objectives.

3.1.3 Tire Recycling and Management Regulation

Before July 1992, there was almost no tire recycling established in Alberta. Many millions
of tires were simply being discarded across the province. Tires were being buried,
stockpiled in private storage yards, abandoned on the landscape or deposited in municipal
waste disposal sites, consuming valuable landfill space. The unregulated and random
disposal of used tires throughout the province created tremendous potential ha7irds for fire
and environmental contamination. The Tire Recycling Management Board (reorganized as
Tire Recycling Management Association in 1996) was established in 1992 to be responsible
for maintaining ascrap-tire recycling program for the Province of Alberta. At the same
time, the Tire Recycling and Management Regulation was implemented, under the
Environmental Protection and Enhancement Act. An "advance disposal surcharge" was
required to fund initiatives to reduce and eventually eliminate scrap tire stockpiles within
the province. The surcharge is established in the Tire Recycling Management Association
(TRMA)'s New Tire Advance Disposal Surcharge By-Law and is capped in the Regulation
at four dollars per tire. Currently, the Regulation requires every retailer in Alberta to be
registered with the TRMA, and to remit the surcharge to the TRMA as required under its
bylaws.

The regulation and program were reviewed in 2000 by the TRMA based on the mandate "to
ensure the protection of public interest". The review revealed that, through the programs of
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the TRMA and the funding of the surcharge, the Regulation contributes significantly and
positively to the competitiveness of the private sector in Alberta, including promotion of
innovation and encouragement of efficiency in the conduct of business. The surcharge
strategy effectively contributes to the success of the implementation of this program. It not
only supports growth in the use of recycled tires but also supports the development of new
value-added products from recycled tire material. As aresult, it allows the TRMA to be a
self-sustaining, value-added industry.
A study of this program reveals:
• Since 1995, the disposal of tires by burning and incineration has effectively ceased
(it is now an illegal practice).
• Between the time the program was initiated and the year 2000, about 18 million
tires from Alberta's tire and automotive retailers had been recycled.
• During the 1999-2000 fiscal year of the TRMA, market demand for all three levels
of value-added recycled tire material continued to grow. These materials are: scrap
tire shred, rubber crumb, and recycled rubber products.
• Over 80 percent of the rubber material being recycled is used in Alberta.

3.1.4

Other Related Regulations

Waste Management is aholistic system. Effective waste reduction needs regulatory
assistance from other related areas. The following regulations provide important regulatory
support for the successful implementation of waste reduction in the province:
• Activities Designation Regulation, 1996
• Approvals and Registrations Procedure Regulation, 1996
• Environmental Appeal Board (AR 114/93)
• Release Reporting Regulation (AR 117/93)
• Substance Release Regulation (AR 124/93)
• Waste Control Regulation (AR 192/96)
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.

Code of Practice for Compost Facilities

.

Code of Practice for Landfills

3.2 Non -regulatory Programs on Waste Reduction in Alberta
In the Province of Alberta, the government encourages voluntary participation in waste
reduction programs. In addition to the three regulatory programs identified above, there are
many voluntary programs initiated by organizations or industries. The following are some
of the better-known waste initiatives within this province:

• Pesticide Containers (Crop Protection Institute)
• Plastic Milk Jugs (Alberta Dairy Council)
• Domestic Beer Containers
• TELUS Telephone Book Recovery
• Nickel-Cadium Battery Collection (Rechargeable Battery Recycling Corporation)
• Dead Drugs (ENVIRx)

Compared with the regulatory programs, these programs have more flexibility with funding
and public participation, less administrative and managerial expense, and less facility
maintenance costs.

3.2.1

Pesticide Container Collection Program

In 1979, Alberta Environmental Prevention (AEP) identified the need for aprogram to
provide Alberta farmers and municipalities with amanagement system for disposing of
empty pesticide containers. A pilot Container Management Program was established in
1980 by AEP in co-operation with municipal authorities. AEP funded the construction of
permanent disposal sites and assumed responsibility for the environmental monitoring of
the sites. AEP oversees the collection sites by conducting container rinsing surveys and by
undertaking shallow groundwater monitoring as well as working with local municipalities
when issues arise.
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In 1989 the Crop Protection Institute (CPI) of Canada, an organization of pesticide
manufacturers, took over the co-ordination of the program. Alberta's Container
Management Program was expanded, under CPI, to become anational waste reduction
program. CPI oversees the removal of containers from the disposal sites by funding and
hiring contractors to process the containers (shredding for bulk reduction), as well as by
exploring recycling options for the processed containers. At present, metal containers are
shredded and compressed into briquettes. Steps are being taken to have the metal accepted
at steel mills as scrap steel for reinforcing bar or other steel products. Shredded plastic
containers are manufactured into fence posts or used for energy (heat) recovery.

In August 1996 the Alberta Pesticide Container Management Committee was formed to
monitor the Container Management Program in Alberta, to promote awareness of the
program amongst Albertans, to communicate with Alberta stakeholders, and to identify and
address any program concerns.

According to the AEP 1998 factsheet, the program has had the following results:
• In its first year, the Container Management Program (CMP) collected 80,473 empty
pesticide containers at 122 collection depots throughout the province.
• By 1997, CMP had 99 permanent sites and over 100 temporary sites throughout the
province's farming area.
• By 1997, there were 825 container sites in Canada with more than 4.3 million
containers recovered, aten percent increase over 1996.
• Alberta's container collection return rate has been approximately 75 percent.

3.2.2

Alberta Milk Jug Recycling Program

Milk jugs represent the largest volume of plastic materials in municipal landfills and are the
most valuable plastic that municipalities recycle. With these bulky containers out of the
municipal solid-waste stream, municipalities can reduce the cost of solid-waste collection,
transportation and landfill. However, they are excluded from the provincial Beverage
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Container Recycling Program. On July 1, 1999, The Alberta Dairy Council announced a
voluntary province-wide recycling program for used plastic milk jugs, which financially
assisted municipalities in diverting milk-jugs from landfill. This stewardship program was
developed in response to arequest from Alberta municipalities, working in cooperation
with the provincial government and the dairies. Municipalities wanted the diversion of this
recyclable material from landfill in away that would support municipal plastic recycling
and the dairies wanted acost-effective stewardship program for used milk jugs.
The following is abrief program description
• Municipalities usually delegate the implementation of this program to arecycling
authority, such as acommunity-recycling group or the local bottle-depot.
• Municipalities or recycling authorities who register with the program, can collect
and densify milk jug materials by baling, flattening, compacting, chipping or
grinding, using aprocess that is acceptable to the market. This processing can also
be undertaken by aprivate contractor.
• Municipalities or recycling authorities are free to choose the markets for their milk
jug material. The quantity of milk jug material to be sold is determined by weight
and must be agreed upon between the recycling authorities and the recycler.
• A transportation supplement of $15 /tousle will be available to all municipalities
and recycling authorities outside of the cities of Calgary and Edmonton.
There are currently over 200 depots located in over 150 communities across Alberta. An
average recycling rate of over 30 percent has been achieved. This rate may be increased by
addressing the chronic problems of high collection costs and fluctuating market price.

3.2.3

Domestic Beer Containers Recycling

Like milk jugs, domestic beer containers are also exempted in the Beverage Container
regulation. They are currently accepted at Alberta bottle depots. There is amanufacturer's

Chapter 3Regulations and Practices

Page 59

system parallel to the Beverage Container System that requires consumers to return
containers to abrewer's agent.

The merit of amending the Beverage Container Regulation to remove the exemption
for beer containers is acontroversial topic among the waste management practitioners.
Because of this exemption, beer manufacturers are not required to pay handling
commissions to bottle depots. As aresult, bottle depots are not able to provide full deposit
refunds to consumers who return beer bottles to their facilities. This practice is referred to
as 'discounting'. The Beverage Container Management Board's 2000 regulatory review
states that the public has been shortchanged by the depots and the system as awhole. This
'discounting' practice affects the credibility of the Beverage Container Management System
by eroding public confidence.

Furthermore, in Alberta under the current regulatory system, imported and domestic beer
containers are treated differently. Registered imported beer containers return the full deposit
at all bottle depots while domestic beer containers may provide only discounted refunds.
This distinction between the imported and domestic containers and the different practices
affecting return-on-deposit can lead to inter-provincial trade issues.

According to the BCMB regulatory review, it is the public's intent and BCMB's
recommendation that the regulation be amended to include domestic beer containers.

3.2.4

TEL US Advertising Services Directory Recycling Program

TELUS Advertising Services has been involved in community recycling programs in
Alberta since 1989. The recycling efforts began with the production of the telephone
directories. The TELUS directories are designed to be 100 percent recyclable. They contain
high quality fibre with aminimum of 25 to 40 percent recycled content. To make the
directories acceptable for recycling, they are printed using canola-based inks and are bound
with recyclable, repulpable hot melt glue.
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TELUS has actively promoted the need to recycle and has referred its customers to
recyclers who accept the directories. A range of promotion tools has been used including:
posters, TELUS residential bill inserts, messages on the TELUS time and temperature line,
flyers, the Yellow Pages, the internet, print media and radio advertising. Each year, when
the new directories are published and distributed to homes and businesses, TELUS initiates
recycling programs for the previous year's directories.
The recycling programs have been growing in scope and participation every year. Currently,
the programs have achieved support and participation from most communities in Alberta.
Before 1998, the average recovery rate was 33 percent of distribution with the highest rate
of 35 percent in 1995 and the lowest rate of 28 percent in 1997. In 1998, Albertans were
successful in diverting 45 percent of the out-of-date TELUS directories from landfill, a
quantity equivalent to 2294 tonnes or 115 semi-truck trailers of paper. By 1998, a
cumulative total of more than 14,187 tonnes of directories, equivalent to approximately 729
semi-truck trailers, had been diverted from landfill.

3.2.5

Nickel-Cadium Battery Collection

RBRC (Rechargeable Battery Recycling Corporation) is anon-profit, public service
organization that recycles rechargeable batteries. These batteries are commonly found in
cordless power tools, cellular and cordless phones, laptop computers, camcorders, digital
cameras, and remote control toys. They are generally composed of the following portable
battery chemistries:
• Nickel Cadmium (Ni-Cd)
• Nickel Metal Hydride (Ni-MB)
• Lithium Ion (Li-ion)
• Small Sealed Lead (PB)
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Since its inception in 1994, RBRC has been dedicated to implementing recycling programs
and educating rechargeable power makers, resellers and users in North America about the
benefits and accessibility of rechargeable battery recycling. The Alberta rechargeable power
industry began to participate in this program in 1998. Currently, the list of participants has
been extended to include most of the retailers of these products such as Canadian DC
Systems, Canadian Tire, Canon Canada, London Drugs, Zellers, Radio Shack, Future Shop,
RONA and Home Hardware.

Customers can return their used rechargeable batteries to any of RBRC participating retail
stores. Alternatively, businesses and public agencies that use large quantities of
rechargeable batteries can sign up with RBRC to implement their own recycling program.
Collection and shipping of materials are available through RBRC. Also, through RBRC
programs, communities can include rechargeable batteries in their own local recycling
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of the criteria that can be used to evaluate the success of aprogram is the length of time it
has been operational. Every year new programs are initiated and existing programs cease.
Only those programs which are the most practical and which receive enduring public
support survive over time. From this perspective, the programs that have been detailed in
this section are particularly successful and legitimate.

3.3 Solid Waste Management Profile

This section provides factual information about solid waste production and management in
Canada and at the provincial level. The waste management status of Okotoks is reviewed in
next chapter.

3.3.1 "Perspectives on Solid Waste Management in Canada"

The Perspectives on Solid Waste Management in Canada Project is astudy of effective
systems and technologies used to collect, handle and process non-hazardous solid waste in
Canada. The study focuses on alternatives to landfill, such as developed systems and
emerging technologies that help achieve the CCIv[E goal. The study is conducted by
Environment Canada. Based on data available in 1992 in Canada, this project and the final
reports:
• Quantify the amount and composition of waste generated, diverted, and disposed of
in Canada
• Estimate the costs and employment associated with the waste management system
in place in Canada
• Estimate the amount of energy expended on and recovered from solid waste
management activities
• Provide options for municipalities to implement programs that achieve a50 percent
diversion of waste; and
• Present case studies of leading-edge solid waste diversion projects.
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As this study was led by Environment Canada and included participation of many of the
prominent and influential waste management organizations in the country, the information
presented in this report has acertain degree of legitimacy and credibility. The statistics on
solid waste management in the following sections are based mostly on the data provided in
this study. The study is also used to provide data for some of the calculations found in later
chapters.

The final reports include three volumes:
Volume I

Assessment of the Physical, Economic and Energy Dimensions of
Solid Waste Management in Canada;

.

Volume II

Options for Integrated Municipal Solid Waste Diversion; and

Volume ifi

Case Studies of Leading-edge Solid Waste Diversion Projects in
Canada

3.3.2 Solid Waste Management in Canada

Sources of waste are generally divided into three sectors: Residential, Construction &
Demolition (C&D), and Institutional, Commercial & Industrial (IC&I). This project
focuses mainly on diversion strategies for waste from residential sources. However, the
analysis includes reference to statistics for all waste (residential and non-residential) for the
purpose of more clearly establishing the defining characteristics of residential waste.

1.

Waste generation and composition

Approximately 33.2 million tonnes of solid waste were generated in Canada in 1992.
Based on apopulation of almost 27 million, this translates to an overall generation rate
of 1.23 tonnes/capita/year. This per capita waste generation rate is reduced to 0.82
t/capitalyear when auto hulks and C&D waste are not included in the estimate. The per
capita landfill rate is 0.82 t/cap/yr, which is reduced to 0.65 f/capita/year if C&D waste
is excluded from the analysis.
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It is estimated that the waste stream generated in Canada includes the following
materials:
• 8.5 million tonnes of paper (26 percent)
• 8.1 million tonnes of inorganics (24 percent), of which the majority was asphalt (3.2
million tonnes) and concrete (2 million tonnes)
• 7.7 million tonnes of organics (including wood) (23 percent)
• 3.9 milllion tonnes of metal (12 percent), of which an estimated 1.1 million tonnes
are auto hulks
• 2.2 million tonnes of other waste (7 percent)
• million tonnes of plastic (5 percent), and
• 1million tonnes of glass (3 percent).

Of the total solid waste generated in Canada in 1992, approximately 10.5 million tonnes (32
percent) was from residential resources. Compared with the waste composition listed
above, residential waste composition has some distinctive characteristics: ahigher
percentage of paper, organics, and glass (33 percent, 37 percent, and 7percent respectively)
and alower percentage of metal and inorganics because bulk metals and C&D waste are
excluded from the residential waste.
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Figure 3-1 Composition of Solid Waste in Canada, 1992
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Figure 3-2 Composition of Residential Waste in Canada, 1992

2. Waste management practice

The estimated 33.2 million tonnes of solid waste generated in Canada in 1992 were
managed by the following methods:
• 21.7 million tonnes (65.5 percent) were landfilled (not including ash/ residue
generated during combustion);
• 9.8 million tonnes (29.7 percent) were recycled;
• 1.1 million tonnes (3.3 percent) were sent for combustion with energy recovery;
• 315,000 tonnes (0.9 percent) were diverted through central composting;
• 111.000 tonnes (0.3 percent) were sent for combustion without energy recovery;
and
• 98, 000 tonnes (0.3 percent) were diverted through backyard composters.

3. Waste diversion by recycling and composting

Approximately 31 percent of the waste stream was diverted from disposal in 1992 through
either recycling or composting. The diverted waste stream is estimated to contain:
• 5million tonnes of inorganics, of which the majority was asphalt (2.6 million
tonnes), and concrete (1.6 million tonnes)

Chapter 3Regulations and Practices

Page 66

• 2.3 million tonnes of metal, of which an estimated 1.1 million tonnes were auto
hulks
• 1.8 million tonnes of paper
• 793, 000 tonnes of organics of which an estimated 248, 000 tonnes were leaf and
yard waste, and 474, 000 tonnes were wood
• 235, 000 tonnes of glass
• 70,000 tonnes of plastic, and
• 81,000 tonnes of miscellaneous waste.

The waste-diverting rate for residential waste, however, is only 11 percent, approximately
1.2 million tonnes. The diverted waste stream is estimated to contain:
• 484,000 tonnes of paper
• 156, 000 tonnes of glass
• 211,000 tonnes of metals
• 12,600 tonnes of plastics
• 316,000 tonnes of organics
• 312 tonnes of inorganics

1%
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Figure 3-3 Composition of Solid Waste Diverted from landfills
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Figure 3-4 Composition of Residential Solid Waste Diverte
from Disposal

4. Solid Waste Combustion and Landfilling

An estimated 23.3 million tonnes of solid waste was landfilled or combusted in Canada in
1992. The combined landfilled and combusted waste stream is estimated to have consisted
of:
• 6.9 million tonnes (30 percent) of organics
• 6.7 million tonnes (29 percent) of paper
• 3.1 million tonnes (14 percent) of inorganics
• 1.7 million tonnes (8 percent) of plastics
• 1.6 million tonnes (7 percent) of metal
• 0.7 million tonnes (3 percent) of glass, and
•

2.1 million tonnes (9 percent) of miscellaneous wastes.

Residential waste is approximately 9.4 million tonnes (41%) of all the waste sent to
landfilling and combustion.
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3.3.3 Solid Waste Management in Provinces

Table 3-1 shows the status of waste generation, diversion and landfilling in each province
in Canada. As aresult of their proportionately high resident populations, Ontario and
Quebec produce the most total waste (13.5 million tonnes and 8million tonnes
respectively) and the most residential waste. The proportion of residential waste, however,
is highest in Nova Scotia (49%). Residential waste production also weighs proportionately
higher in New Brunswick, Manitoba and Saskatchewan, possibly because these provinces
have aproportionately smaller industrial base than Ontario and Quebec.

According to Table 3-2, the diversion rate of total waste is highest in Ontario, measuring
about 47 percent (6.3 million tonnes). The Yukon, Northwest Territories, British Columbia,
and Quebec are in the middle of the range, with rates 29.6 percent, 28.1 percent, 26.4
percent, and 22 percent respectively.

The diversion rate of residential waste is significantly different. However, Ontario again
has the highest rate, but it is only 16.3% of the total residential waste. British Columbia
follows with 11.2%. Quebec and Yukon Territories are in the middle of the range.

Province

Waste Generation

Diverted

Landfihled

Total

Residential

Percent

Total

Residential

Percent

Total

Residential

Percent

British Columbia

4,020,000

1,270,000

31.6

1,060,000

142,000

13.4

2,760,000

1,000,000

36.2

Alberta

3,040,000

654,000

21.5

563,000

33,600

6.0

2,480,000

621,000

25.0

24,400

3,030

12.4

7,220

238

3.3

17,200

2,790

16.2

1,260,000

438,000

34.8

186,000

21,500

11.6

1,070,000

416,000

38.9

49,100

5,920

12.1

13,800

50

0.4

35,300

5,870

16.6

1,300,000

465,000

35.8

150,000

4,920

3.3

1,150,000

460,000

40.0

Ontario

13,500,000

4,330,000

32.1

6,340,000

705,000

11.1

6,990,000

3,480,000

49.8

Quebec

8,030,000

2,590,000

32.3

1,770,000

250,000

14.1

5,880,000

2,040,000

34.7

New Brunswick

598,000

237,000

39.6

42,400

4,520

10.7

556,000

233,000

41.9

Prince Edward Island

110,000

35,200

32.0

14,000

2,230

15.9

74,800

16,300

21.8

Nova Scotia

722,000

346 :0 00

47.9

74,400

16,100

21.6

608,000

298,000

49.0

Yukon Territory
Saskatchewan
Northwest Territories
Manitoba
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Table 3-2 Residential Diversion Rate in the Provinces of Canada

Diversion Rate

Diversion Rate

For All Waste

For Residential Waste

British Columbia

26.4%

11.2%

Alberta

18.5%

5.1%

Yukon Territory

29.6%

7.9%

Saskatchewan

14.8%

4.9%

Northwest Territories

28.1%

0.8%

Manitoba

11.5%

1.1%

Ontario

47.0%

16.3%

Quebec

22.0%

9.7%

New Brunswick

7.1%

1.9%

Prince Edward Island

12.7%

6.3%

Nova Scotia

10.3%

4.7%

Province

3.3.4 Solid Waste Management in Alberta

Approximately 3million tonnes of waste were produced in Alberta in 1992. Residential
waste was approximately 21.5 percent of the total waste (654,000 tonnes). The composition
of residential waste is shown in Figure 3-5. Compared to the composition of residential
waste for Canada as awhole, shown in Figure 3-2, the composition of Alberta's residential
waste in 1992 had ahigher proportion of organic waste, paper waste and plastic waste.
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Figure 3-5 Composition of Residential Waste by
Tonnage in Alberta in 1992

According to Table 3-2, only 5percent of residential waste was diverted by recycling and
composting in 1992. The waste reduction rate is much lower than other provinces in the
same year. Most of the residential waste was disposed of by combustion or landfilling. Of
the diverted waste stream in 1992, paper and organics were the predominant materials.
There was little effort directed to the reduction of plastic and metals at that time.

oPaper
44%
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Figure 3-6 Composition of Residential Waste
Diverted from Landfills by Tonnage in Alberta,
1992
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3.3.5 Discussion

The statistics show that some provinces, such as Ontario, British Columbia and Quebec, are
quite advanced in diverting waste from landfills. In fact, they all have successful examples
of diverting waste from disposal in many of their municipalities. Ontario has employed
curbside recycling in most of its municipalities. Some policies, such as "User Pay" and
"Landfill Ban", have also been effective in municipalities in these provinces. The recycling
industry is very active in Ontario and has been playing an important role in municipal waste
diversion. British Columbia has alongstanding tradition of backyard composting. Most
communities in British Columbia include composting as one of their waste reduction
approaches, which has proven to be highly effective. In addition, utilizing energy from
waste has achieved success in the City of Burnaby in Greater Vancouver. Curbside
recycling is also successful in Quebec. All of the above provinces have begun to place
greater importance on achieving more effective recycling of waste from multi-family
residential sources, which traditionally have had poorer results than recycling from singlefamily homes.

The 1992 statistics show that the Yukon and Northwest Territories had good performance
standards with regard to waste diversion. However, these two territories have lower
resident populations and significantly different consumption behavior and thus do not
provide useful examples for Alberta to follow in its waste diversion strategies.

Nova Scotia did not have ahigh waste diversion rate in 1992, but it is the only province in
Canada that achieved the 50 percent waste diversion goal by 2000. It implemented an
aggressive Solid Waste-Resource Management Strategy that focused on creating
opportunities out of waste. Waste was seen as aresource that provides inexpensive raw
materials and creates job opportunities. The introduction of full cost-benefit analysis also
helped municipalities make policies that support waste diversion from landfills.

Statistics in 1992 show that Alberta was not advanced in waste diversion. Due to a
relatively low population and the perception of an abundant amount of land available for
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landfill sites, there was less pressure for diverting waste from landfill in Alberta. As a
result, in 1992 many Alberta municipalities had no recycling program or were in the early
stages of initiating arecycling program. Over the last ten years, many factors affecting
waste generation and reduction have changed. These include:
• The population ofAlberta and its municipalities has increased significantly. From
1992 to 2001, population of the province has increased by 459,000, a17 percent
increase.
• The proportions ofwaste sources have changed. Residential waste has increased
from 21.5 percent in 1992 to 33 percent of the total waste produced by 2001.
• The composition of the residential waste stream in 2001 (Figure 3-7) is also
different from that of 1992 (Figure 3-6). However, it is difficult to compare because
different categories were used in 1992 and 2001.
• Most Alberta municipalities, including rural communities, have implemented waste
reduction programs. For example, Calgary started adrop-off recycling program in
1992. Okotoks, the subject municipality of this Master's Degree Project, also started
arecycling program in 1992.

Figure 3-7 Residential Waste Composition by Tonnage in Alberta, 2001
(Source: Alberta Environment, 2001, http://www3.gov.ab. ca/env/waste/aow/waste/residential. html)
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These dynamically evolving factors have changed the waste diversion statistics in the
province and its municipalities. According to Figure 3-8, per capita waste disposal has
decreased from more than 1tonne/capita in 1988 to 0.9 tonne/capita in 1992 to
0.8 tonne/capita in 2001, showing some efforts in waste reduction in this province.
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Figure 3-8 Per Capita Waste Generation in Alberta, 1988 to 2001
(Source: Alberta Environment, 2001, http://www3.gov. ab.ca/env/waste/aow/wastc/index. html)

3.4 Barriers to Improving Waste Reduction for the Provincial
Government

The review of provincial regulations and waste reduction practices revealed anumber of
problems that appear to be barriers to the improvement of waste reduction at the provincial
level:

1.

Education and advocacy of provincial regulations and waste reduction programs are
not sufficient. According to the researcher's personal experience, interviews with
waste reduction experts, and the surveys of Okotoks' residents presented in Chapter
6, it appears that more efforts are needed to provide information and knowledge
about waste reduction to people of the province. Many people are not familiar with
the regulations and programs described earlier in this chapter. This lack of
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knowledge and education impedes higher levels of public participation in waste
reduction practices.
2.

Government has not established enough obligatory mechanisms to encourage waste
reduction. As outline earlier in this chapter, the Government of Alberta encourages
voluntary participation. D. Whitfield (June 6, 2001), the Regional Waste
Minimization Specialist of Alberta Environment, indicated that the Alberta
Government believes that people should be allowed to choose whether or not they
wish to participate and that too much government interference may not be agood
idea. Although he did not comment on the merits of this policy, he did believe that it
is the intent of the government, where possible, to eliminate unnecessary regulation
of its citizens and this purpose can be found in the Act and relevant Regulations.
Although it may be premature to draw definitive conclusions about this provincial
policy, the researcher believes that the policy is seriously flawed because:
• It leaves waste reduction as an optional practice. As aresult, people are led
to believe that, if waste reduction does not merit government regulation, then
it is not an important priority. Consequently, they give it less attention than
it deserves and they do not change their behaviors.
• It does not show the government's resolution to reduce waste and improve
the environment. There is no provincial waste reduction goal and no
relevant action plan. Also, the National Waste Reduction Goal established
by CCME has not been adopted by the province as agoal for waste
reduction. Consequently, the government's inaction in providing funding or
imposing regulations has contributed to the unimpressive achievements in
waste reduction. The municipalities and general public may interpret this
low level of interference as alack of commitment to the environment by
provincial government. This may influence local governments to be less
committed to the environment and citizens to be less aware of the
importance of environmental issues.
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3. Inventory and research work is not detailed enough to provide acomplete record of
the province's waste management practices. There is apaucity of useful data on the
provinces waste management practices. Except for basic data such as the per capita
waste generation, the percentage of waste generation by sectors (residential, C&D,
IC&I) and the composition of residential waste, there were no sources of
information about the achievements of waste reduction, such as the recycling
tonnage and composition, and the waste reduction rate. The usefulness of available
data is limited because it does not provide enough bases for in-depth analysis or for
achieving abetter understanding of the waste reduction practices in the province.
Calgary, as one of the two biggest cities in Alberta,, also has limited information on
waste reduction. As explained by environmental experts in the City (P. Magdich,
May 17, 2001), tracking diversion rates and public participation rates is difficult
because participation is random and voluntary.

The above observations are based on research from limited sources, including literature
reviews and interviews with environmental experts. Provincial policies have asignificant
influence on local waste management practices. However, to draw definite conclusions and
provide constructive suggestions about provincial waste reduction policies, much more
research must be conducted. Although the success of local waste reduction programs
depends, in part, on provincial regulations and funding, local communities can still achieve
significant improvements in waste management, in spite of alack of provincial support, by
initiating programs and practices that are within their municipal jurisdiction. Therefore,
this Master's Degree Project is intended to give recommendations to the local government
rather than the provincial government. In Chapter 6where barriers and forces are discussed,
the focus is on the municipalities and local residents. Similarly, recommendations at
Chapter 7are also aimed at the municipality and local residents.
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CHAPTER 4 HISTORY AND PRESENT- RECYCLING IN
OKOTOKS
4.1 Community Statistics

With apopulation of 12,000 by the year 2001, Okotoks is one of the most prosperous urban
communities in southern Alberta. From 1986 to 2001, the population of the Town doubled.
Okotoks was the fastest growing town in Alberta from 1991 to 1996 (29 percent). Since
1997, it has maintained astable rate of growth, averaging eight percent ayear. It is
predicted that by the year 2004, the Town will have achieved apopulation of 14,000. The
Town's Municipal Development Plan caps the population at 25,000 to 30,000. In an article
in the Calgary Herald on October 19, 2002, it was suggested that the target population of
30,000 would be reached by the year 2020. The extraordinary prosperity of Okotoks
depends greatly on its proximity (32 km) to Calgary, the biggest urban centre in Alberta.
The trip from the centre of Calgary to downtown Okotoks, following Macleod
Trail/Highway 2, then exiting onto Highway 2A, takes approximately forty-five minutes.
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Figure 4-1 Okotoks: Location and Context
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Okotoks is in the heart of the Municipal District of Foothills, in the Sheep River valley
where the western prairie meets the Rocky Mountains. The average elevation is 1053
metres (3500 feet). The weather is characterized by the distinctive Chinook phenomenon
that affects the area to the leeward side of the mountains. Regional resources include
natural gas, oil, shale, sulphur, sand, gravel, clay and water. Major economic activities in
Okotoks and the region include beef processing, manufacturing, construction,
transportation, trade, finance, government, education, insurance, real estate, and
professional and retail services.

The area of the town is approximately 4,425 acres (17.91 square kilometres). The Canadian
Pacific Railway line, the Sheep River and the large area of green space alongside the river
are distinctive physical features that divide the town into south and north parts. The only
north-south arterial road is Northridge Drive/Southridge Drive, which separates the town
into east and west sections. This arterial road leads north to Highway 2A and south to
Highway 783 which connects with the Regional Landfill. Approximately 20 percent of the
total area of the Town is open space.
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Figure 4-2 Major Physical Features of Okotoks
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According to Figure 4-3 which was obtained from the Town of Okotoks website
(http://www.town.okotoks.ab.ca/text/thing2.htm), the population of Okotoks is one of the
youngest in Alberta, with nearly 80 percent of the population under 45 years of age. The
percentage of population over 65 years of age is much lower than that of the nation and
province. As indicated in this website, the young population has helped to create avital and
dynamic community with people that accept challenges and have adesire to learn.
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Figure 4-3 Population Proportion by Age

About 60 percent of the labour force commutes to employment outside the Town, mostly to
Calgary. The remaining 40 percent works in the Town itself. There is asignificant and
growing proportion of the local labour force engaged in home-based businesses or
"tele-commuting". However, due largely to the high volumes of commuter traffic between
Okotoks and Calgary, Highway 2A is one of the busier highways in Alberta. Currently, the
highway is being upgraded from two lanes to four lanes to accommodate the higher traffic
volumes that are anticipated as the Town continues to grow.

The proximity to Calgary and the small-town environment have attracted many people who
pursue ahigher quality of life. There are ahigh proportion of well-educated people in the
town. The average income and educational levels of residents of Okotoks are higher than
the provincial average.
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Province

Figure 4-4 Household Income in Okotoks and Alberta (retrieved October 22, 2000 from
http://www.town.okotoks.ab.ca/text/thing2.htm).

In the Province of Alberta, 45 percent of the households are families composed of parents
with children. Of the 3,255 households in Okotoks, 55 percent are families composed of
parents with children. To meet the market demand of this demographic group, residential
development is predominantly traditional single-detached housing. The proportion of multifamily housing has increased in recent years and now constitutes 17 percent of the total
housing inventory. This percentage, although much higher than the provincial level of 4
percent and the national level of 9percent, is still well below Okotoks' long-term goal of 30
percent "non-traditional housing" by 2020 ("2000 Community Report").

The population is unevenly distributed between the north and south sections of the Town.
Most of the early development of the town was concentrated in the area north of the Sheep
River. According to the 2000 Municipal Report, 65 percent of the residents of the Town
live in the north section. The downtown, which is on the north side of the river, has been
and will continue to be the commercial and cultural core of the Town. Currently, the south
has only 35 percent of the population, but with the rapid expansion of the new commercial
area across the river, residential development of the south area is expected to accommodate
ahigher proportion of the population as the Town continues to grow. Similarly, the
distribution of population is uneven between east and west. Historically, most development
has taken place to the east of the Southridge Avenue and Northridge Avenue.
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Like most municipalities in Alberta, Okotoks has both public and separate school systems.
In 1998, asatellite building of the Southern Alberta Institute of Technology (S.A.I.T.)
became the first post-secondary educational institution in Oktotoks.

4.2 Waste Management in Okotoks

4.2.1 Waste Management History

Prior to 1992 waste management largely was limited to conventional garbage collection and
landfill practices. In 1992 most municipalities in Alberta initiated action in response to the
CCME 2000 goal of achieving a50 percent reduction of waste by the year 2000. According
to G. Dawson, the Solid Waste Services Foreman of Okotoks, before 1992 garbage
collection had no restrictions either in weight or volume and there was no charge for
dumping at the municipal landfill site.

In 1992, the Town formed the basis of its present waste management policy. The first
Waste Management Bylaw was passed in 1993. Garbage collection and recycling are
regulated in this Bylaw. The Bylaw established auser-fee system for its waste collection.
Household garbage was limited to three units per week where a'unit' was either agarbage
bag weighing no more than 15 kilograms or agarbage can weighing no more than 33
kilograms. Any unit of waste that exceeded the weight limit was not collected without a
visible tag that must be purchased for $1.5 each from designated agencies. At the same
time atipping fee was introduced at the Foothills Regional landfill site. The Bylaw also
established the recycling depot. In 1994 the Town's waste management strategy was
expanded to include acomposting program.
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4.2.2 Recycling and Material Recovery Facility

The Okotoks Waste Management Service is responsible for waste management in three
areas: garbage collection, recycling, and composting. The Solid Waste Services Foreman
reports to the Operations Manager who in turn reports to the Municipal Manager.

Recycling currently has two full-time workers and three part-time workers, plus an
additional two part-time workers who work only on the weekends. Whenever needed, an
additional two full-time workers from the garbage collection area are available after their
regular collection duties (Dawson, February 20, 2001).

The primary depot is located on the east side of the town to the south of North Railway
Avenue and north side of the Sheep River. It is situated mainly within an industrial area.

Materials collected at this depot include:
• newsprint
• magazines
• mixed paper
• white ledger paper
• coloured bond paper
• corrugated boxboard
• computer paper
• metal
• clear and coloured glass, and
• plastics (including motor oil containers).

Plastics are sorted according to the number sign on the bottom of the container.
• All plastics marked #1 PETE are collected. The most common #1 PETE plastics
are clear pop bottles, clear salad dressing bottles, and clear 4L water jugs.
• All plastics marked #2 HDPE are collected. However, milk bottles and clear
vinegar jugs are collected in aseparate bin.
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• All plastics marked #3 PVC are collected, including most shampoo containers and
dishwashing liquid containers.
• All plastics marked #4 LDPE are collected, including bread bags, grocery bags and
produce packaging.
• All plastics marked #5 PP are collected, including peanut butter containers, plastic
cutlery, and caps and closures for bottles.
• All plastics marked #6 or #7 PS are collected, except Styrofoam.

"Salvation Army

"

boxes for the collection of clothes are located outside the main building.

In addition to this primary recycling depot, there is asecondary depot for dropping off
recyclables. Originally this depot was located at the local Canada Safeway store on the
south side of the town but in the summer of 2002 it was relocated to the South Side Fire
Station, behind the RCMP building on Community Way. At the time the depot was
relocated, the number of bins was increased from four to five and the capacity of each bin
was increased to 1.15 m3 (or 1.5 yd3). These bins are accessible 24 hours aday but the
materials accepted are limited to corrugated cardboard, newsprint and #2 I-]DPE natural
milk jugs. Waste collected from these bins accounts for only 2.8 percent of the total
recycling volume.
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Figure 4-5 Okotoks Recycling Depots and Material Recovery Facility

The Town-owned site where the primary recycling depot is located also includes facilities
that recover recyclable and compostable materials. There are four buildings on this site.
The main building is used for receiving recyclables from the public and for some
processing. The other buildings are used for storing and processing recyclables. The
'processing' consists of sorting, crushing, and baling. The operation includes aglass
crushing machine, aplastic chipping machine, and three balers. The processed materials are
then shipped to other facilities where they are transformed into new products, such as new
paper products and plastic products.
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A 1.5 acre composting site is located beside the recycling buildings. The composting site is
open to the public 24 hours aday for the collection of yard wastes, Christmas trees and
pumpkins.
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Figure 4-6 Okotoks Waste Reduction Facilities and Equipments

In 1996, on the initiative of the Solid Waste Service Forman, G. Dawson, Okotoks offered
to provide processing services to High River. There is a"processing charge" per tonne
levied against the revenues from product sales. These charges are the actual charges
incurred for the sorting, handling, baling, storing and shipping of the processed product to
market. High River also paid an initial fee of $10,000 that covered half the cost of the
renovations to the main recycling building. The renovations allowed the trucks from High
River to dump their recyclables into an outside hopper for sorting and baling.

The employees monitor all items brought into the recycling depot. However, crosscontamination is still aconcern, particularly with plastics. For example, some plastics look
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identical but they are made from different resins and require different processing
techniques. Mixing them in the same bin can slow the sorting process, downgrade the
quality of recyclables and eventually affect their market value and potential for recycling.
The contamination rate varies from one percent to five percent every year. The recycling
bins presently located at the Fire Department have the highest proportion of contamination
because they are unmonitored.

In 1997 aToxic Round-Up program was started for the collection of hazardous wastes. The
collection drop-off site is located at the #1 Fire Station in Okotoks. Residents can call the
fire station to make an appointment for the drop-off of their waste. The program has
achieved ahigh measure of success by increasing collection from 3339 litres in 1997 to
9220 litres in 1999.

Items such as building and construction materials, roadway materials, electronics, batteries,
tires, lumber and used oil are not included in the collection of recyclables.

The depot serves all the residents of the Town and of the surrounding rural areas. Curbside
collection services are not provided by the Town but there is aprivate company that will
provide collection services for an additional fee.

There are no energy recovery facilities, such as for energy from waste, that provide service
to Okotoks.

4.2.3 Foothills Regional Landfill

The Foothills Regional Landfill site is located approximately 5.5 kilometres south of
Okotoks on Highway 783 (the extension of Southridge Drive). It accepts wastes from the
following member municipalities: Municipal District of Foothills, Town of Okotoks, Town
of High River, Town of Black Diamond, Town of Turner Valley, and Town of Nanton. It
was created in 1983 in response to the ongoing Alberta Environment Program to replace
small local dumpsites with regional sanitary landfills. The Foothills Regional Waste
Management Authority (FRWMA) is the administrative body governing development of
the Foothills site. In 1996, the FRWMA was restructured and became part of the Foothills
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Regional Services Commission, with representation from all municipal partners. The
Commission's office is located at office of the Municipal District of Foothills in High
River.
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Figure 4-7 The Foothills Regional Landfill and the Municipalities it Serves
(Populations in 2001)

The landfill is asanitary landfill accepting only non-hazardous and non-toxic materials.
There is amonitoring system at the scale house at the entrance to the landfill for measuring
weight and inspecting disposal materials. According to the 2000 data, there was atotal of
25,309 tonnes of waste delivered to the landfill, including 13,039 tonnes of commercial
waste. Okotoks and High River have the most population and contribute the most waste to
the landfill site (35 and 29 percentage respectively). The Town of Okotoks collects only
residential waste. Commercial waste is collected separately, primarily by private
contractors.
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Figure 4-8 Landfill Tonnages at Foothills
Landfill Site in 2000

Current tipping fees are $24 per tonne for member municipalities and $31 per tonne for
public use ($5 minimum). There are additional fees for products deemed to require special
handling, such as a$45 per tonne fee for tires, a$47 per tonne fee for sewage sludge that
requires deeper burial, a$10 fee for Freon removal from appliances, and an additional $10
fee for untarped loads. There is an accelerating fee structure that will increase each
category by one dollar per tonne per year for the next five years (Dawson, February 20,
2001).

Some of the materials delivered for disposal are separated by category, with specific
locations for tires, white metal (appliances), wood and lumber, burning barrel contents, and
spent propane tanks. Except for the contents of the burning barrels, all these products are
collected and then resold to recyclers. According to the Landfill Manager S. Foley
(November 7, 2002), in 2001 the Foothills Regional Landfill received approximately
23,000 tonnes of waste, of which nearly 3percent (747 tonnes) was diverted for reuse and
recycling. The revenue from tipping fees and sales of recyclables is used to help offset the
cost of operations.
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Figure 4-9 The Foothills Regional Landfill

The Foothills Regional Services Commission invested approximately $600,000 in 2001 for
the construction of alinear cell for waste containment with acapacity of 65,000 cubic
metres (100 tonnes). The containment cell can effectively prevent groundwater
contamination from landfill leachate. S. Foley indicated that another 17 cells would be
constructed over the next 30 years.

The Solid Waste Services Foreman G. Dawson estimated that the landfill site will be
operating for another 75 to 80 years if the current growth rate is maintained and if the Town
of Okotoks caps its population at 30,000. The Foothills Landfill Manager, S. Foley, has a
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more optimistic 200-year estimate of the lifespan of the landfill if amore proactive waste
reduction approach is taken.

4.2.4 Waste Generation Profile

1. Waste management statistics

Table 4-1 shows the waste management profile of Okotoks since 1992.

Table 4-1

Year

Okotoks Waste Management Profile
Landfill Tonnage

Truck Self-haul

Subtotal

Recycling Composting
Tonnage

Tonnage

Population

92

2483

1111

3594

140

N/A

7143

93

2374

1038

3412

271

N/A

N/A

94

1586

619

2205

337

800

7789

95

1303

23

1326

316

850

N/A

96

1709

873

2582

357

750

8600

97

1911

1118

3029

511

750

N/A

98

1971

1308

3279

571

800

N/A

99

2053

1480

3533

714

800

10000

00

2235

1271

3506

831

850

11000

01

2409

1387

3796

900

850

12000

The table presents the following facts:
• From 1992 to 2001, the population almost doubled, while the waste disposed of by
landfilling did not significantly increase.
• Yearly recyclables collected increased from 140 tonnes in 1992 to 900 tonnes in
2001 (not including recyclables received from High River since 1996), from 19
kg/person/year to 75 kg/person/year. Recycling tonnage and generation are shown
graphically in Figure 4-10 and Figure 4-11.
• Composting has average 800 tonnes per year since 1994 when the program was first
implemented.
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Figure 4-10 Recycling Tonnage Produced, 1992-2001
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Figure 4-11 Okotoks Recycling Generation, 1992-2001
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Waste generation

A plot of the per capita garbage generation from 1991 to 1999 is presented in the Okotoks
2000 Community Report, as shown in Figure 4-12. This figure indicates adecrease of
waste generation from 0.9 kg/person/day to 0.54 kg/person/day during these eight years.
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Figure 4-12 Town's Calculation of Garbage Production

However, this result was based only upon the tonnage of the Town's truck hauling to
landfill as waste generation. This calculation is convenient but is not considered completely
accurate in this project. Waste generation should be calculated as the sum of landfill
tonnage, recycling tonnage, composting tonnage and tonnage diverted using other
approaches (other than landfilling). Therefore, the waste generation tonnages and per capita
rate are adjusted as follows:
• From 1992 to 2001, Okotoks waste generation increased from 3734 tonnes to 5546
tonnes.
• Per capita generation decreased from 0.52 tonnes/person/year to 0.46
tonnes/person/year, which is equivalent to adecrease from 1.43 kg/person/day to
1.27 kg/person/day.

Compared to Figure 3-8 (waste generation in Alberta in 2001), Okotoks has amuch lower
per capita waste generation rate than the provincial average. It is evident that Okotoks is
more successful in waste reduction than most other municipalities in Alberta.
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Waste reduction rate

The waste reduction rate is the waste reduction tonnage divided by the total waste
generation. Total waste generation is the sum of recycling tonnage, composting tonnage and
landfill tonnage. According to G. Dawson, by the year 2000, Okotoks had achieved a42
percent waste reduction rate, comprised of 20 percent composting and 22 percent recycling.
However, Okotoks' calculation used only landfill tonnage as the total waste generation and
thus the stated waste reduction rate is higher than the actual waste reduction rate based on
the conventional formula. If the total waste tonnage includes composted and recycled
tonnage as well as landfill tonnage, the waste reduction rate for Okotoks in 2000 would be
32.4 percent by 2000, consisting of 16 percent recycling and 16.4 percent composting.
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The calculation of waste generation and reduction rates is shown in Table 4-2.

Table 4-2 Calculations of Waste Generation and Reduction
Waste Generation
(Tonnes)
Year

=

Landfill +

Recycling +
Composting

Per Capita
Waste

Waste

Town

Generation

reduction

Calculation

Adjusted Recycling
Rate

(tonnes/capita)

92

3734

0.52

140

93

3683

N/A

271

7.9%

7.4%

94

3342

0.43

1137

51.6%

34.0%

95

2492

N/A

1166

87.9%

46.8%

96

3689

0.43

1107

42.9%

30.0%

97

4290

N/A

1261

41.6%

29.4%

98

4650

N/A

1371

41.8%

29.5%

99

5047

0.50

1514

42.9%

30.0%

00

5187

0.47

1681

47.9%

32.4%

01

5546

0.46

1750

46.1%

31.6%

4.

3.9%

3.7%

Waste disposal and recycling by month and type

Figure 4-13 to Figure 4-18 are plots from the original data provided by G. Dawson. The
following facts are derived from these figures:
• October, November and December are the months when the recycling depots
receive the most recyclables from residents. Recycling is usually not as active in
springtime. However, in March 2001 the depots received 101 tonnes of recyclables,
ranking the third highest month in this year.
• Disposal activities are generally consistent with recycling activities. Figure 4-14
shows that the disposal of landfill waste in the year 2000 peaked in the summer and
again in the month of November. This pattern was not repeated in other years. For
example, in the year 2001, landfill waste disposal peaked in February and October
(Figure 4-13).
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• During the past ten years, recycling of paper, cardboard and plastics has increased
significantly according to Figure 4-15. Paper and cardboard are the most commonly
recycled materials at the rate of over 60 percent by weight every year. Plastic has
increased from almost zero to seven percent in 2000, according to Figure 4-16 and
Figure 4-17.
• The recycling of metal and glass has achieved only modest success.
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Figure 4-16 Composition of Recyclables, 1992
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Figure 4-17 Compostion of Recyclables, 2000

4.2.5

Waste Reduction Initiatives and Public Participation

As part of the Sustainable Okotoks Program, which is outlined earlier in Chapter 1, the
Town held acitizens' survey in the year 2000 to allow all citizens to provide input for the
direction and destiny of the Town. The questionnaire covered many topics, including waste
management. Of the 70 percent of households that responded to the survey, 92 percent
indicated that they used the recycling facility at some level. From this survey information it
can be concluded that at least 60 percent of local households have used the recycling
facilities in the Town of Okotoks (Dawson, February 20, 2001).

This high citizen participation in waste reduction was not achieved without effort. The
Town initiated avariety of measures to encourage public participation in waste reduction.
G. Dawson gave the following examples:

• Special promotional events: Solid Waste Services initiated three special
promotions every year on Earth Day, Canada Day and after Christmas, when the
Christmas tree chipping program was heavily promoted. Started from 2001 the
Town also hosted aPumpkin Composting program after Halloween. Events feature
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reduced prices on composters, free compost and free coffee, hot chocolate and hot
dogs.
• Articles in the local newspaper: Every year, there are special articles in the local
newspaper on recycling, waste management, and water conservation.
• Education targeted at children: Every year the Solid Waste Services Department,
in cooperation with area schools, organizes tours for approximately ten schools to
the recycling depot. The schools also invite experts from Solid Waste Services to
give students presentations on waste reduction and recycling, as part of the Grade 4
"Man and His World" series. Similar tours are open to the general public every
year.
• Information available to the public: Free informational brochures on recycling,
waste reduction, and water conservation are available at the recycling depot. The
recycling information is also included on the bottom of utility bills for every
household twice every year. There is an annual customer survey at the recycling
depot, which is used to continually improve the recycling service. Since 1998, an
annual community report has been produced and released to the public. Every year
this report provides information about municipal plans, projects, budgets and other
focus topics of concern to the public. The community report includes one section
on waste management and recycling.

According to G. Dawson, the high level of public awareness and participation is aresult not
only of the efforts of the municipality but also of local companies and volunteer
organizations that have helped promote recycling in the Town. For example:

• A private company in the Town provides acurbside collection service for residents.
• Solid Waste Services is currently negotiating with aprivate company to expand the
composting process and facility.
• The Foothills Recycling Society, with its grassroots activities, contributed to the
establishment of the Okotoks Recycling Depot. The Society now concentrates its
efforts outside the Town of Okotoks. It has organized and facilitated asalvage
centre located at the landfill, where usable items may be traded, purchased or
exchanged for other items that are no longer wanted.

Chapter 4 Recycling in Okotoks

Page 100

• The "Healthy Okotoks Coalition", the local environmental organization introduced
in Chapter 1, has been actively involved in promoting waste reduction and
environmental education in the Town.
• A local bottle depot provides take-back service for containers subject to adeposit.
• "Partners" and Scouts and Girl Guides are among the local volunteer groups that
participate in the waste reduction promotions.
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CHAPTER 5 ENVIRONMENTAL AND FINANCIAL
EFFECTIVENESS

5.1 Life Cycle Thinking for Recycling
Although the benefits of recycling are many, recycling is not apanacea. Recycling can have
negative impacts on the environment and the municipal economy. The recycling process
itself consumes energy. Fuel is consumed and exhaust emissions are produced by vehicles
used to collect recyclables. Other emissions may be released during the processing and
conversion of recyclables. The storage and processing of recyclables often consumes useful
lands and may contribute to the contamination of soil and groundwater if not well managed.
On amunicipal balance sheet, the revenue sometimes cannot offset the expense of
recycling, usually due to fluctuations in the market price for recyclable products. The
environmental and economic benefits of recycling have been challenged on the basis of
these factors.

In response to the concerns identified above, this chapter analyzes the holistic
environmental impacts of recycling in Okotoks from alife cycle perspective and then
provides acost-benefit analysis. The results of these analyses demonstrate the real
environmental and economic benefits of recycling in Okotoks and provide the basis for
recommendations on improving the recycling program in Okotoks documented in later
chapters.

Environment Canada (1996) estimated that the energy used in the collection of residential
recyclables in 1992 was 475 MJ/tonne

*

and the greenhouse gas emitted during the

collection of residential recyclables was 33.6 kg CO2/tonne collected. In contrast, the
energy input and gas emission for the collection of residential waste for landfill were only
167 MJ/tonne and 11.88 kg CO2/tonne respectively. It appears that recycling consumes
more energy and contributes more to global warming than landfilling. This reasoning is not

*

1MJ = lO6joules
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valid because the emissions created by disposed waste and the benefits provided by
recycled products are not examined in an impartial way. Waste management is aholistic
process. To focus on one or two stages, rather than the whole system, will lead to incorrect
conclusions and decisions.

A life cycle way of thinking is not limited to aparticular period of aproduct's existence but
covers its whole life from resource extraction to the ultimate destination of the product. The
effects of awaste management approach can thus be demonstrated by examining its impacts
on every stage of aproduct's life. Instead of answering the question "How many benefits
do we get from recycling?" it is more revealing to answer the question "What if we don't
recycle?"

If used products are not recycled or subject to reduction and recovery, they will be treated
as waste and ultimately sent to the landfill for disposal. As aresult, the municipality will
circumvent the costs associated with recycling but will take on the costs of disposal. The
environmental and financial benefits of recycling can be shown by examining how many
more negative impacts landfihling has than recycling if the recyclables are sent to landfill
sites instead of being recycled and reprocessed into new products.

In reality, the real costs of landfihling and benefits of recycling are usually oversimplified by
traditional municipal cost-benefit analysis. For example, the extent of contamination is
hidden. Waste disposal occurs in small incremental amounts over an extended period of
time. The lifespan of alandfill usually extends over generations. Therefore, at the time
waste is placed in the landfill, the real environmental consequences of the waste, both
present and future, are generally not properly considered. Until confronted with the hard
reality of reclamation, there is apractical denial of the costs and consequences that are
building up overtime. The illusion of the perpetual capacity of landfill sites and the denial
of the contaminants in landfills leads to the environmental and financial costs of shortened
landfill life and reclamation of soil and groundwater by the next generation. These costs
are not shown in the current municipal balance. The excessive use of landfill shifts costs to
future generations. Although they may not have contributed to the problem, future
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generations will have to pay dearly for measures such as reclamation/remediation and the
creation of new landfill capacity. However, if these issues are confronted today, the expense
of recycling is more visible and immediate on the municipal balance sheet and thus is liable
to be criticized.

Landfihling results in the unnecessary loss of useful materials, including metals, glass and
plastics. To replace the lost materials, more resources (often non-renewable resources),
must be excavated and processed to produce the equivalent products for consumers. The
loss of non-renewable resources in landfilling and the preservation of virgin materials due
to recycling have not been considered in the traditional municipal cost-benefit analysis.
In the article "Putting used material back to work", John Jackson (1998) states:

"The

environmental

motivations

behind

our

current

waste

management systems are the hazards created by waste disposal.
Waste disposal releases greenhouse gases, toxic air contaminants,
and toxic contaminants to ground and surface waters, causes fires
and explosions, noise, dust, odours, litter, and attracts rats, birds
and insects, and creates aesthetic concerns. But even more serious
are the problems created before waste disposal

-

the problems

created because we have to produce more products because we
waste valuable used material. "(2)
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5.2 Environmental Effectiveness

5.2.1 Method of Examining the Environmental Effectiveness ofRecycling

The effectiveness of awaste management approach can be demonstrated by alife cycle
assessment. Due to the relatively small scope of the Master's Degree Project and the limited
accessibility to resources and data, an all-inclusive and exhaustive life cycle assessment was
not practical. Because energy consumption and greenhouse gas emission provide major
arguments in support of recycling, and because basic data for these two parameters are
available, afull quantitative analysis of the environmental effects of both energy
consumption and greenhouse gas emission was done. Other environmental effects such as
air pollution, water pollution and residual effects were discussed anecdotally. The impacts
of recycling were examined by comparing the energy consumption and greenhouse gas
emission of recycling with the effects of disposing the equivalent recyclables to landfill.
This method was considered valid because the negative effects of disposing recyclables are
actually the benefits of recycling. Therefore, as long as the equivalent waste consumes more
energy and creates more greenhouse gas than the recyclables do, it can be concluded that
recycling is more beneficial. The following environmental impact analysis was based on the
following assumptions:

• Only energy consumption and greenhouse gas (GHG) emission were selected
parameters. Energy consumption and greenhouse gas emission were estimated by
breaking the activities into separate processes, including collection, handling and
shipment, processing of recyclables, waste landfllling, and product manufacturing
(including resource extraction).
• Greenhouse gas emission (CO2 and CH4)was converted into equivalent tonnes of CO2
using GHG as the characterization factor.
• Unless otherwise indicated in this chapter, data of unit energy consumption and gas
emission was obtained by modifying the national data of Canada in 1992 provided by
Environment Canada (1996). For the purpose of this study, it was assumed that the
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basic data had not changed during the past ten years and the national level was
representative of the level in Okotoks.
• The data of recycling activity in 2000 were used in the analysis. The total recycled
tonnage in Okotoks was 831 tonnes.
• Waste composition in the Foothills Landfill was applied with the Provincial waste
composition in 2001 shown in Figure 3-7. Similarly, the composition of waste
generation in Okotoks used the same proportions of the provincial level, for the purpose
of this study.

5.2.2 Energy Savings of Recycling

1. Waste collection

Table 5-1 shows the amount of energy that was used in the collection process for the 831
tonnes of waste in Okotoks, and the amount of greenhouse gas emission that was created by
the collection of that waste. Okotoks currently has adrop-off collection system. This type
of collection system will require ahigh-energy component per unit of waste collected, but
that energy will be attributed to personal vehicles either on single-purpose trips or as part of
aroute incorporating other personal activities. These data were not found in the literature
review and were difficult to estimate. Therefore, energy input in collecting recyclables was
not considered in this project.

Table 5-1

Energy Input and GHG Emission for Residential Waste Collection

Energy Input

Unit (MJ/tonne)

GHG Emission

Total (Mi)

1992 data
167

Unit (kg CO2/tonne)

Total (kg)

1992 data
138777

11.88

9872

(Modified according to Table 4.1 of "Perspectives" Volume I, Environment Canada, 1996)
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2. Waste transfer

Waste transfer stations were not being used in Okotoks. Wastes were being hauled directly
to the landfill. Therefore, energy input and gas emission during the transportation and
processing to waster transfer stations were not considered.

3. Waste disposal

Table 5-2 shows the calculation of unit energy input and GHG emission of residential waste
disposal, based on the total energy input, CO2 emission and total landfill quantity provided
by Environment Canada. The energy input and GHG emission of "waste disposal" relate to
the management of the site, the internal movement, the compaction and covering of waste,
and the activities associated with closing and opening of cells.

Table 5-2 Energy Input and GHG Emission for Processing in Landfill
Residential

Energy Input

GHG Emissions

Energy Input

GHG

Landfill

Canada, 1992

Canada, 1992

(MJ)

Emission

Okotoks,

(Kg)

2000

Okotoks,

(million tonnes)
Canada, 1992

8.72

Total

Unit

Total

Unit

(GJ)

(MJ/T)

(KT)

(Kg/T)

91,600

10.5

6.1

0.7

(Modified according to Table C-9 of "Perspective

",

2000
8726

582

Environment Canada, 1996)

4. Recyclable processing

Processing of recyclables uses aconsiderable amount of energy and at the same time creates
GHG during the preparation of waste for processing. Processing means the processes that
occur after the collection of recyclables but before final shipment to companies that will use
the waste to replace virgin raw materials in their manufacturing processes. These activities
are related to separation, grading, preparation and packaging for shipment. Table 5-3 shows
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the calculation of energy input and GHG according to the estimated energy consumption
and GHG emission during recyclable processing in Canada in 1992.

The primary recycling depot in Okotoks performs only some of the processing of
recyclables. Further processing takes place after the recyclables are shipped to other
facilities and before they are sent to manufacturers for transformation into new products.
The data in Table 5-2 take into consideration the energy input and gas emissions that have
occurred in the other facilities. However, the data do not include the energy used or gases
created during the transportation of recyclables from the local facility to other facilities for
further processing and manufacturing.

Table 5-3 Energy Input and GHG Emission for Processing of Recyclables
Residential

Energy Input

GHG Emissions

Energy

GHG

Waste

Canada, 1992

Canada, 1992

Input

Emission

(MJ)

(Kg)

Processed
(million

Total

Unit

Total

Unit

Oktotoks,

Okotoks,

tonnes))

(GJ)

(MJ/T)

(KT)

(KgIT)

2000

2000

97000

81.5

6

0.7

67726

582

Canada, 1992
1.19

(Modi
fied according to Table C12 of "Perspective

",

Environment Canada, 1996)

5. Production of products from virgin and recycled materials

The production of goods that are made from recyclables is usually carried out by blending
recycled material into the production process with virgin raw material. The process
represents massive energy savings by substituting recycled material for virgin materials.
The savings include energy used in raw material extraction, raw material processing and
material manufacture. Transportation of raw and recycled materials is not included due to
lack of available data. In reality, there may be restrictions on the reuse of some recycled
products due to the lower quality of the recycled or reprocessed product. Also, in some
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cases, only aportion of the recyclable material may be processed into areusable product.
However, for the purpose of this analysis, it is assumed that recyclables are 100 percent
used as feedstock.

Table 5-4 is provided by Environment Canada (1996) for the energy requirement of
different materials in the processing of virgin materials and recycled materials.

Table 5-4 Energy Requirements for Production of Products from Virgin and
Recycled Materials
Component

Virgin Materials

Recycled Materials

(KJ/kg)

(KJ/kg)

89,808

Bleached krafipaperboard
Unbleached coated boxboard

71,321

40,483

Linerboard

73,552

41,203

Corrugating medium

55,274

40,111

Unbleached kraft paper

73,552

Aluminum

241,688

9,668

Glass

15,686

11,503

Steel

22,774

19,637

High-density polyethylene (HDPE)

21,108

Linear low-density polyethylene

83,034

(LLDPE)
Low-density polyethylene (LDPE)

98,267

Polypropylene (PP)

97,268

Polyethylene terephthalate (PET)

122,691

Polystyrene (PS)

88,634

Polyvinyl chloride (PVC)

84,021

(Source: Table C-15 of "Perspectives

'

.

Environment Canada, 1996)
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The Town of Okotoks' recycling depot does not collect all the components according to the
separate categories in Table 5.4. Some components, like glass, are collected separately.
For these components, the data were used directly. However, other components, such as
steel and aluminum, are mixed and collected together. In this case, where the components
are mixed, the data were adjusted to take into consideration Okotoks' practice of combining
of certain recyclables for processing.

1) Paper
Paper includes cardboard, newspaper, mixed paper, white ledger paper, colored bond paper
and magazines. The total paper tonnage is the sum of all the above paper products in
tonnage. Per unit energy input for recycled paper production is approximately the same (in
the range of 40,000 to 41,000 KJ/kg) * for the three kinds of paper products in Table 5-4.
Therefore, arepresentative value is achieved by averaging the energy required to recycle
each of these three products. Unit energy input for virgin materials is calculated by dividing
the estimated maximum energy input (617.02 PJ/year) * required to produce 8.5 million
tonnes of paper in 1992 by tonnage (Environment Canada, 1996). The resulting 72,590
KJ/kg is quite similar to what is shown for two of the paper products in Table 5-4. The
resulting unit energy input is as follows:
• Virgin material

-

72,590 KJ/kg

• Recycled material

-

40,599KJ/kg

2) Glass
Data on the unit energy input for resin and recycled glass was obtained directly from
Table 5-4.

3) Metal
The energy savings from recycling aluminum is much greater than the savings from
recycling steel. Products using recycled aluminum require only four percent of the energy
needed for products using virgin aluminum. Energy savings from recycled steel, however,

*

*

iKJ=iO' Joules
1PJ= io' 5Joules
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are not as impressive. The inventory of recyclables in Okotoks does not separate aluminum
and steel. For the purpose of this analysis, it was assumed that all the recycled metal
products are made from steel. As aresult, it is reasonable to assume that the actual energy
savings from recycled metals is somewhat more than the estimated savings.

4) Plastics
The Okotoks recyclables inventory places plastic products into two categories: high-density
polyethylene (HDPE) plastics (e.g. milk jugs) and other plastics. Therefore, the energy
requirement for virgin HDPE is obtained directly from Table 5-4 (21,108 KJ/kg) while
energy requirements for other virgin plastics were calculated by averaging the values of all
the other plastics.

Information regarding the energy input required for using recycled plastics was not
provided in Table 5-4. Fortunately, there are many recent sources of research that focus on
the energy savings of particular resins, especially the two predominant resins in plastic
products, polyethylene terephthalate (PET) and high-density polyethylene (HDPE). For example:

• An article on the Canada Plastics Industry Association (CPIA) website
(http://www.rco.on.ca/factsheet/fs_g04.html) states: "The energy required to
produce one pound ofrecycled PET is 6,000 BTU (equal to 108330 KJ/kg),
whereas 49,000 BTU are required to make apound of virgin PET That translates
into an energy savings of 88% (Gaines and Wolsky, 1983). Other estimates of
energy savings from recycling polyethylene

-

of which many different types exist

-

reach 97% savings (Powell, 1981)."
• Another CPIA article showed that recycling plastic bottles (mainly made of HDPE
or PET) into new products saves from 50 to 60 percent of the energy that would be
required to make the same product from virgin material
(http://www.cpia.ca/StaticContent/StaticPages/docs/factsheets/Benefits%200f'Vo2opl
astic%20Bottles.PDF).
• Recycling of Used Plastics Limited (RECOUP) is aleading British plastic recycling
company (http://www.recoup.org/shop/product documents/3 3.pdf). It has recently
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conducted an environmental impact assessment demonstrating that the total energy
required to recycle plastic bottles (i.e. from placing abottle in acollection bank or
curbside container to the production of plastic flake) is 4.39 MJ/kg. This compares
to an average of 36.16 MJ/kg necessary to produce an equivalent amount of virgin
material, an energy input savings of more than 80 percent.
• At the 20th Canadian Waste Management Conference, L.G. Shaw (1998), the
executive director of the Canadian Association of Recycling Industries, indicated
that using recycled plastics can result in energy savings of more than 80 percent.
• "The State of Canada's Environment" produced by the Government of Canada
(1991), provided information on the energy savings for the recycling of four basic
materials. It indicated that the energy input for recycled plastics can be at least 60
percent less than that required for virgin plastics.

Because PET and HDPE are the predominant resins in recycled plastics, usually comprising
80 percent of recycled plastic, the research findings on these two materials are largely valid
for all recycled plastics. Although sources of research disagree on the percentage of energy
savings that can be achieved by recycling plastics, it is generally accepted that the savings is
at least 50 percent. In reality, the percentage may be higher.
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5) Total energy savings from recycled materials in manufacturing

Table 5-5
Okotoks
2000

Energy Savings in the Production of Products by Using Recyclables
Virgin
Recycling

Materials

Tonnage

Energy

(tonnes)

Input

Recycling
by Type

(KJ/kg)

Secondary
Materials
Energy Input
(KJ/kg)

Unit

Percentage

Saving

Saving

(KJ/kg)

(%)

Total Energy
Saved (GJ)

670

72590

40599

31991

44

21434

Glass

38

15686

11503

4183

3.6

1590

Metal

27

22774

19637

3137

14

85

HDPE#2

14

21108

N/A

10554

50

148

81

95652

N/A

47826

50

3874

Paper

Other
Plastics
Total

831

27131

6. Energy savings

The following findings regarding the environmental impacts on energy consumption have
been derived according to the calculations in Table 5-6:
• In 2000, by recycling 831 tonnes of waste, approximately 27131 GJ

*

of energy were

saved, averaging 33 GJ/tonne of recycled product.
• The energy saving from not having to collect and dispose of 831 tonnes of waste
was nearly 80 GJ in 2000.
• Most energy was saved by not having to mine new metals or produce new products.
• The energy used by recycling is small and incidental when compared with the
energy saved by not using virgin materials in production. The energy saved by not
using virgin materials can be up to 400 times the energy used for recycling.

*

IGJ= 109Joules
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• In 2000, 3,500 tonnes of residential waste from Okotoks were disposed of in the
landfill site, of which 875 tonnes were paper, 105 tonnes were glass, 175 tonnes
were metal and 245 tonnes were plastic. The total energy that could be saved by
recycling these materials would be about 40697 GJ/year.

Table 5-6
Waste
Management
Stages
Garbage collection

Energy Saving for Recycling 831 Tonnes of Waste
Saving

Consuming

Energy for

Energy (MJ) for

831-tonnes

831-tonne

Waste (MJ)

recyclables (MJ)

Total Saving or
Consuming by
Recycling (MJ)

138777

Recyclable

Unit
Recyclable
(MJ/tonne)
167

67726

Processing

Saving Per

-81.5

Waste Disposal

8725.5

Subtotal

147502.5

79776.5

96

27131000

27131000

32649

27210776

32745

10.5

Extraction and
Manufacturing
(Saving of Virgin
Materials)
To/al

27278502.5

67726
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5.2.3 Reduction of Greenhouse Gas Emissions from Recycling

1. GHG emission without considering manufacturing process

Table 5-7 presents the GHG effects of disposing of 831 tonnes of waste and recycling 831
tonnes of waste, in the traditional way where only collection, processing and disposal are
considered.

Table 5-7 GHG Reduction by Recycling 831 Tonnes of Waste (with no
consideration of manufacturing processing)

Garbage
collection

Reduction of

Release of GHG

GHG (kg) by

in Recycling

Recycling

(kg)

Total Reduction

Unit Reduction

of GHG

of GHG

Emission by

Emission

Recycling (kg)

(kg/t recyclable)

9872

11.9

9872

Processing

582

Disposal

582

Total

10454

582

By considering only these three processes, recycling 831 tonnes of waste reduced 9.9 tonnes
of GHG. However, the processing of recyclables releases the same amount of GHG as the
disposal of waste. If the GHG release during transportation of recyclables is also considered
(data are not available), and if acurbside collection system were implemented (33.6 kg
CO2/tonne), recycling would be anet contributor to the emission of GHG. This traditional
method of evaluating environmental effects has brought the environmental benefits of
recycling into question. A major factor ignored in this calculation has been the reduction of
GHG in the manufacturing process. Products sent to the landfill need to be replaced by new
products to meet the demands of society. The extraction, transportation and manufacturing
of virgin materials produce prodigious amounts of GHG emissions and other pollutants.
Therefore, in considering the GHG reduction from recycling, acomparison of GHG release
by using virgin and recycled materials should be undertaken.
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2. A life cycle analysis of GHG reduction from recycling

A report prepared by the Environment and Plastic Industry Council (EPIC) (2002) provides
alife cycle analysis of the GHG effects in residential waste with five common waste
management approaches (reduction, recycling, composting, combustion and landfIlling).
The research has considered the potential for GHG impacts at every step along the
products' life cycle: from the extraction and processing of the requisite raw materials,
through their manufacture, packaging, transport, marketing, use and finally disposal. The
analysis used the U.S. EPA standards and covered alist of 12 materials: newspaper, office
paper, corrugated box board, mixed paper, aluminum cans, steel cans, glass containers, high
density polyethylene (HDPE) plastic, low density polyethylene (LDPE) plastic,
polyethylene terephthalate (PET) plastic, food scraps and yard waste. Table 5-8 shows
EPIC's estimates of the net GHG emissions from recycling and landfllling. The data,
including the energy units, were adapted as required to be transferable to Okotoks' method
of collecting and categorizing waste.
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Table 5-8 A Life Cycle Analysis for GHG Emission Reduction from Recycling
Unit GHG

Okotoks

Total

Reduction

Recycling

Reduction

(kg CO2/t)

Tonnage (t)

(t)

146.8

2972.7

235

698.6

-3486.5

917.5

2569

267

685.9

-2458.9

36.7

2495.6

89

222.1

2715.8

256.9

2972.7

54

160.5

-3303

2128.6

5431.6

26

141.2

-3413.1

36.7

3449.8

27

93.1

Glass

-330.3

36.7

367

38

13.9

HDPE

-1981.8

36.7

2018.5

214

432.0

2495.6

36.7

2532.3

81

205.1

Recycling

Landfihling

(kg CO2It)

(kg CO 2/t)

2825.9

Newspaper
Mixed paper

Material

Corrugated
box board

Magazine

(mixed paper
general)
Office Paper
Metal (using
Steel)

Other Plastic
(using PET)

Total

(Mod?/ledfrom Table 1of "Opportunities

3192

"

,

2652.5

EPIC, 2002)

The modifications included the following:
• The unit of measurement for GHG was converted from MTCE/tonne to kg
CO 2/tonne.
• The unit GHG reduction for magazines was not provided in the original table.
Therefore, values for broad mixed paper were used.
• White ledger and colored bond paper were classified as "Office Paper".
• For the purpose of this analysis, it was assumed that all the recycled metal products
were made from steel. In reality, recycling aluminum can reduce GHG much more
than recycling the same amount of steel. Thus it is reasonable to assume that the
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actual reduction of GHG from recycled metals will be greater than the estimated
reduction.
• Except for HDPE, all other plastics are calculated with the value for PET plastics.

Analysis of Table 5-6 and Table 5-7 reveals the following:

• In 2000, by recycling 831 tonnes of waste, approximately 2652 tonnes of
greenhouse gas have been eliminated, averaging 3193 kg of CO2 per tonne of
recyclable material.
• Although recycling has created GHG during separating, grading and preparation, the
amount of GHG related to these activities is thousands of times less than the GHG
produced in mining and manufacturing of virgin materials.
• In 2000, 3,500 tonnes of residential waste from Okotoks was disposed of in landfill,
of which 875 tonnes was paper. By diverting all the paper products from landfill, the
GHG created can be reduced by 3268 tonnes.

5.2.4

Environmental Effectiveness ofRecycling

Clearly, the practice of recycling can be improved to further reduce the amount of energy
used and the amount of greenhouse gases released into the air. Okotoks currently recycles
about 16 percent of the waste generated. Any modest increase in recycling results in a
significant reduction of energy used and GHG emitted. For example, aone percent increase
in recycling (equal to 50 more tonnes of recyclables collected) saves an additional 165 GJ
of energy and eliminates 160 tonnes of greenhouse gases.

Recycling results in significant environmental benefits from reduced consumption of energy
and reduced release of greenhouse gases. However, these environmental benefits are highly
dependent on the type of material recycled. For example, the production of aluminum from
bauxite (an aluminum ore) requires the use of vast amounts of electricity. Recycled
aluminum uses only afraction of the electricity required by bauxite smelters. Recycling
aluminium can significantly reduce the emission of greenhouse gases. Recycling one tonne
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of aluminium can eliminate 16 tonnes of GHG emissions (EPIC, 2002). Increased
aluminum recycling could therefore significantly improve the environmental benefits of
recycling.

By avoiding the mining and manufacturing of virgin materials, recycling paper results in a
saving of 44 percent of the energy consumed and areduction of 3.3 tonnes of greenhouse
gases per tonne of material recycled. Since paper products represent more than 25 percent
of the waste generated in Okotoks, an increase in the recycling of paper will greatly
increase environmental benefits from using less energy and releasing less greenhouse gas.

In addition to the benefits from energy savings and GHG reduction, recycling also has the
following benefits:
1. Recycling extends the lifespan of natural resources
Landfihling means that more raw materials are extracted from the environment to
replace old products with new ones. Recycling reduces extraction, preserves natural
resources and reduces the environmental damage of forestry and mining practices.
Jackson (1998) states that production processes in our society result in 94 percent of the
materials extracted becoming waste before we even see the product.

Trees consume carbon dioxide. The preservation of forests is critical to reducing the
amount of carbon dioxide in the atmosphere. Recycling paper reduces the loss of trees
and helps preserve the forest. The forests increase carbon storage and remove carbon
dioxide from the atmosphere by the process of carbon sequestration. Wood carbon
sequestration is anatural process that removes carbon from the atmosphere and stores it
for along periods of time. If more trees grow in forests than are removed by harvesting
or decay, the quantity of carbon stored in the standing biomass increases and as aresult,
more carbon is sequestered. By consuming 50,000 paper bags, people can easily use up
3,640 kilograms of wood or 735 logs, each measuring 1.2 metres long and 10
centimetres in diameter.
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Recycling reduces the emission of acid gases
Excessive amounts of fossil fuels such as coal are consumed during the conversion of
iron ore into steel. The combustion of coal results in atmospheric emissions of sulfur
dioxide (SO2)and nitrous oxides (NO.), which are responsible for acid rain. Highly
acidic rain can damage or destroy aquatic life, forests, crops and buildings, as well as
pose athreat to human health. Construction materials such as limestone, marble and
sandstone can also be damaged by acid rain, resulting in corroded buildings and
monuments. In Canada the value of this damage was estimated to be 830 million
dollars, as of 1985 (http://www.iclei.org/efacts/acidrain.htm). Some heavy industries
such as steel-making, pulp and paper mills, aluminium smelters and petroleum
refineries, rely on fossil fuels in the mining, transportation and processing of raw
material, and thus contribute even more to acidification. Recycling results in the
reduction of acidification by avoiding or reducing the use of fossil fuels.

3. Recycling reduces pollution of air, water and land
As indicated by Jackson (1998), utilizing recyclables in production usually creates less
pollution of the air, water and land than using raw materials. For example, processing
recycled paper results in 75 percent less air pollution and 35 percent less water pollution
than making paper products from trees. When scrap iron is used instead of ore to make
steel, air pollution is reduced by 86 percent, and water pollution by 76 percent.

4. Recycling reduces the use of water
It usually takes more water to make an item from raw materials than from recycled
materials. For example, it requires 60 percent less water to make paper from recycled
paper products than from trees (Jackson, 1998).
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Recycling reduces the creation of residual solid waste
A researcher at the University of Waterloo, Stokes-Rees (1997) indicates that when
scrap iron is used instead of ore to make steel, mining wastes are reduced by 97 percent.

6.

Recycling reduces environmental hazards and risks to human health
The manufacture of plastics requires petroleum, anon-renewable resource, and creates
environmental pollutants. As litter it defiles private and public land and poses aserious
threat to wildlife, often causing death through suffocation or entanglement.

Research of the Environmental Action Foundation (1988) has revealed an EPA (U.S.
Environmental Protection Agency) ranking of the 20 chemicals whose production
generates the most total hazardous waste. Five of the top six most hazardous chemicals
are commonly used by the plastics industry. These include propylene (ranked first),
phenol (third), ethylene (fourth), polystyrene (fifth) and benzene (sixth). In 1980,44
percent of propylene, 73 percent of phenol, 61 percent of ethylene and 72 percent of
styrene produced were consumed by the plastics industry. The production of
polystyrene, as an example, involves the use of several hazardous chemicals not the
least of which is styrene. Occupational exposure to styrene causes immediate eye and
nose irritation, central nervous system disorders, skin disease, kidney damage and, in
severe cases, death.
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5.3 Financial Effectiveness

5.3.1 A Historical Glance at Solid Waste Management

Anecdotal evidence indicates that for the last two decades the costs of solid waste
management have been rising steadily for municipalities in Canada. Waste management
such as recycling, composting, landfill upgrading, and environmental education has become
increasingly expensive. A review of the history of solid waste management helps to reveal
the economic payoff of investing in effective waste management practices. Historically, the
true cost of waste disposal has rarely been borne by industry or municipalities. For
municipalities it was the conventional wisdom that burying waste without waste reduction
was avery cheap method of disposing of waste. The costs, however, were buried in
municipal tax rates, or absorbed by the surrounding environment, or hidden by the illusion
of the unlimited capacity of landfill. In other words, the municipal saving was at the cost of
environmental and human health and the financial interests of future generations. These
costs were external to the waste management system. Thus there was no immediate
economic incentive to improve the way we managed waste. If viewed in the longer term,
proper waste management should not become more expensive. The costs incurred now
should help prevent greater environmental costs and greater financial cost for future
generations. Any money spent on waste management during the past ten years has been
paid off by the reduced environmental and human health hazards.

Recycling, as one stage of waste management, can also be very costly. Nevertheless, the
cost of recycling is not only paid off by an improved environment as presented in Table 5-6
and 5-8, but also by the reduced costs in other stages of waste management such as
disposal, or other stages of aproduct's life cycle such as mining and manufacturing. An
impartial accounting sheet should present all the costs and benefits.
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5.3.2 Market Analysis

The market for recycled products is not stable. During the past decade, market prices have
fluctuated significantly. This, in turn, has affected the revenue of municipal recycling
programs. In some cases, the unpredictability of market prices discourages municipalities
from investing in recycling because the effort is not necessarily rewarded by increased net
revenue.

All the tables and figures presented in this section are modified according to the raw data
provided by G. Dawson during personal interviews on Feb 20, 2001 and November 7, 2002.

1. Fluctuations in Market Value of Recycled Product by Year

Table 5-9 shows yearly average market price for different materials from 1995 to 2002. The
graph in Figure 5-2 indicates the following features of market fluctuation from 1995 to the
year 2002:
• There were two peakyears during the past eight years: 1995 and 2000.
• The value ofrecycled products can change very quickly. For example, in 1996 the
market price for newspaper suddenly dropped to one third of its 1995 price while
the price in 2000 was two and half times of the price in 1999.
• The value of most of the other recycled materials followed similar patterns.
However, milk jugs showed another peak during 1997 and 1998 when all the other
materials were still struggling with low prices. The price of milk jugs has been
stable since 2001 when all the other materials experienced adepressed market after
2000. Recycled metal was another exception as it rose in value from 1996 to 1998
and decreased in 1999.
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Market Price for Different Recycled Materials from 1995 to 2002
(dollar/tonne)

Year Cardboard News Mix

White

Color

Ledger

Bond

Mags

Glass

Metal

Milk

Other

Jugs

Plastics

95

209

223

101

411

309

145

N/A

18

371

N/A

96

64

72

18

119

71

27

N/A

40

111

N/A

97

86

71

15

140

79

20

N/A

40

342

N/A

98

55

52

5

129

77

19

N/A

40

248

N/A

99

74

66

5

117

75

10

N/A

40

153

123

00

126

154

61

302

202

18

10

32

313

116

01

50

109

15

165

107

7

10

20

287

N/A

02

93

93

15

130

128

9

10

19

295

N/A

Figure 5-2 Fluctuations in Market Value of Recycled Products Over Time
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2. Market fluctuation by material

• Among all the materials, white ledger paper and milk jugs have had the highest
market price while glass and metal have had the lowest.
• Milk jugs and ledger paper have fluctuated the most in value while metal and glass
have been the most stable.

$it

350-'

300-'
250-'
200-'
150-'
l00-/
50
0

iY

Figure 5-3 Market Prices for Different Materials, 2000

3. Market fluctuation by seasons

The figures in Table 5-9 were derived by averaging the prices of 12 months in asingle year.
In fact, market price not only fluctuated by year, but also by season. Sometimes the
difference between months was significant. The graphs in Figure 5-4 and Figure 5-5 show
the monthly change in the market value of cardboard and white ledger paper in 2000.
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Figure 5-4 Cardboard Price by Month, 2000
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Figure 5-5 White Ledger Market Price by Month, 2000

4. The trend of market price in the next three years

Figures 5-6 to 5-13 provide agraphic analysis of the trends in the market price. The blue
lines indicate the historic data showing the patterns of fluctuation during the eight years
between 1995 and 2002. The red lines indicate trends using amoving average, atype of
regression analysis, to display the trends in the market price.

The moving average effectively smoothes out the fluctuations in data and shows trends
more clearly. This method uses aspecific number of data points (such as values in each
year), averages them, and uses the average value as apoint on the line. For example, in this
project, Period is the scale of years, which has been set to three. Therefore, the average of
the first three data points is used as the first point in the moving average trendline. The
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average of the second, third, and fourth data points is used as the second point in the
trendline, and so forth.

It should be noted that:
• Market price in 1995 was unusually high, which may affect the accuracy of data and
thus the pattern of the trendline.
• Although the value of the trendline does not accurately predict the market price in
the future, it does indicate the probable average status of the market in the next three
years.

The three-year moving average trendline has grouped the materials according to their
performance in the market:

1) Optimistic market for old corrugated cardboard and color bond paper
These two materials both had peak value in 1995 and 2000 and alow value from 1996 to
1999 and in 2001. The moving average line shows astable and incrementally rising trend.
The second major fluctuation from 2000 to 2001 shows new features: the span between
peak and bottom is much shorter and the time to recover from bottom to peak also is much
shorter. These features indicate amuch more stable and mature market in the demand for
these materials. It is possible that in the next three years, average market price will stay at
$80/tonne for cardboard and $150/tonne for color bond paper.

2) Anti-fluctuating market for milkjugs
The graph shows that milk jugs have astrong capability to resist market fluctuations. The
milk jug was one of the few materials that rapidly returned to another peak value in 1997
after alower price in 1996. The span between peak and bottom becomes shorter after each
fluctuation, showing amuch more stable and mature market. Since 2000, the market has
maintained astable price of roughly $300/tonne. The depressed market of 2001 did not
affect the value of milk jugs nearly as much as it affected the value of most other recyclable
materials.
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3) Vulnerable marketfor newspaper, mixed and white ledger paper
These three materials are sensitive to the fluctuating market, but have some ability to return
back to their peak prices. If the market for recycled materials is becoming more stable, as
the trends seem to indicate then, it is possible that the second bottom would not be as low
as it was from 1996 to 1999 and it would take less time for the price to recover to previous
levels. The trendlines show incrementally rising value rather than flat or continually
depressed values. The analysis indicates that the price in 2002 may be at or near the bottom
price. The estimated prices for these three materials are: $25/tonne for mixed waste,
$120/tonne for newspaper, and $200/tonne for white ledger paper.
4) Depressed marketfor metal and magazines
The value of recycled magazines experienced asignificant fall in 1996 (from $145/tonne to
$27/tonne). Since then, the price has continued to fall. The future market for recycled
magazines is very uncertain. The value of recycled metal was stable at $40/tonne for four
years but has been depressed since 1999. In 2002, it almost reached its historical low point.
The analysis does not indicate whether the value of recycled metal will stabilize at current
levels or continue to decline.

The value of recycled glass has been stable at $10/tonne for three years and is expected to
remain stable. The value of recycled plastics other than milk jugs cannot be accurately
estimated due to the lack of data.

Nevertheless, the market trends outlined above are based on available data over aten-year
period. Ten years is not asufficient span of time to allow for atruly reliable and accurate
estimate of future market conditions for recyclable materials. Therefore, the
aforementioned market trends are abest estimate based on the limited data available and
should not be considered definitive or statistically authoritative.
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Figure 5-6 Old Corrugated Cardboard (0CC) Recycling Market Trend
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Figure 5-7 Colored Bond Paper Recycling Market Trend
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Figure 5-8 Milk Jug Recycling Market Trend
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Figure 5-9 Mixed Waste Recycling Market Trend
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Figure 5-10 Newspaper Recycling Market Trend
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Figure 5-11 White Ledger Recycling Market Trend
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Figure 5-12 Magazine Recycling Market Trend
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Figure 5-13 Metal Recycling Market Trend

5.3.3 Expense of Processing Recyclables

The costs of processing include labor costs for sorting, baling, strapping and shipping.
According to Table 5-10 and Figure 5-14, there are three common features for all the
materials:
• Processing costs are quite stable in relation to the highly variable market price of
recyclable materials.
• The unit cost for processing has incrementally decreased from $60/tonne to
$44/tonne from 2000 to 2002, an average decrease of $5 dollars/tonne yearly.
• The unit cost for each material has been affected by technical and operational
improvements and fluctuations in the cost of shipping. For example, in 2001
shipping costs for white ledger paper increased from zero (i.e. costs had been paid
by the buyer) to $8.50/bale. This increased the total cost from $42.58/tonne to
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$72.54/tonne. Before 2002, baling recyclables was done by vertical balers, which
were less cost-efficient. The introduction of the horizontal baler in 2002 has
decreased the cost of processing cardboard from $74.42/tonne to $26.80/tonne.

Table 5-10 Processing Expense from 2000 to 2002
Product

Cost of Processing Recyclables
(dollar/tonne)
2000

2001

2002

0CC

54.16

74.42

26.80

Mixed Paper

41.40

44.76

62.50

Coloured Bond

49.04

72.54

58.85

Metal Tin cans

61.30

66.50

65.47

Milk Jugs

238.59

255.38

245.25

Newsprint

38.44

44.98

46.00

Magazines

42.28

57.45

59.40

Clear Glass

29.49

32.34

27.50

White Ledger

44.58

72.54

Other plastics

167.50

159.50

—.—OCC
—u—Mixed Paper
-A---

Coloured Bond

—w— Metal Ti
ncans
-*--

Milk Jugs

-.--

Newsprint

-+---

Magazines
Clear Glass

—White Ledger
+

Other plastics

Figure 5-14 Graphic Analysis of Processing Expense
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5.3.4 The Municipal Balance Sheetfor Recycling

Traditionally, municipal cost-benefit analysis is based on the unit processing expense and
unit market price of recyclables. Table 5-11 compares the market price and processing
expense during the past three years. The analysis is meaningful in that it describes the
performance of each material and provides the basis for municipalities to modify and adapt
their recycling strategy. For example, some paper products such as old corrugated
cardboard, white ledger paper, colored bond paper, and some plastic products such as milk
jugs, have been shown to retain ahigh market value. Although the market price fluctuates
significantly each year, the sale of these recyclable materials is generally profitable.
However, some recyclables such as glass and metals are not as profitable because of weak
market prices.

Nevertheless, there are major flaws in this cost-benefit analysis. Most notably the analysis
does not reflect the real achievement of recycling. The reasons are:

• The fluctuating and sometimes unfavorable marketfor recycled materials can
adversely affect the profitability ofsome of recyclables and thus may lead to abias
against these materials by some municipalities. Focusing exclusively on the this
type of cost-benefit analysis can lead to the erroneous conclusion that the more
metals or glass amunicipality recycles, the more revenue it will lose. On the basis of
this conclusion, amunicipality may simply decide to recycle only those materials
that generate an immediate and tangible profit.
• This type of cost-benefit analysis depends absolutely on the vagaries of the market,
making the recycling business very vulnerable and highly unpredictable. From 2000
to 2001, the recycling tonnage for Okotoks residents increased from 831 tonnes to
900 tonnes and the processing cost decreased from 60 dollars/tonne to 57
dollars/tonne. However, the municipal balance sheet shows the rapid decrease of net
profit from 39,372 dollars to 5,632 dollars. The drop in net profit may discourage
the municipality from making the effort to increase recyclable tonnages and reduce
processing costs.
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Table 5-11 Comparison of Processing Expense and Market Price from 2000 to 2002
2000

2001

Market

Market

Market

Material

Expense

0CC

$54.16

$126

$74.42

$126

$26.80

$93

Mixed Waste

$41.40

$61

$44.76

$15

$62.50

$15

Coloured Bond

$49.04

$202

$72.54

$107

$58.85

$128

Metal Tin cans

$61.30

$32

$66.50

$20

$65.47

$19

Milk Jugs

$238.59

$313

$255.38

$287

$245.25

$295

Newsprint

$38.44

$154

$44.98

$109

$46.00

$93

Magazines

$42.28

$18

$57.45

$7

$59.40

$9

Clear Glass

$29.49

$10

$32.34

$10

$27.50

$10

White Ledger

$44.58

$302

$72.54

$165

Other plastics

$167.50

$116

$159.50

Price

Expense

2002

Price

Expense

Price

$130

Table 5-12 Municipal Balance Sheet for Recycling in 2000 (Unit: Dollar)
Material

Expense

Revenue

Profit

0CC

12731

27567

14836

Newsprint

10246

35566

25320

Mixed Waste

3684

4800

1116

White Ledger

477

3326

2849

Coloured Bond

729

2883

2153

Magazines

2296

799

-1497

Clear Glass

1108

318

-790

Metal Tin cans

1685

1012

-673

Milk Jugs

3359

4731

1372

Other plastics

13635

8321

-5313

Total

49951

89322

39372

60

107

47

Dollars per
Tonne
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Table 5-13 Municipal Balance Sheet for Recycling in 2001 (Unit: Dollar)
Product

Expense

Revenue

Profit

0CC

14733

14356

-377

Newsprint

10841

31608

20767

Mixed Waste

6846

1862

-4984

White Ledger

549

1551

1002

Coloured Bond

767

1334

567

Magazines

688

125

-563

Clear Glass

1319

444

-875

Metal Tin cans

1792

656

-1136

Milk Jugs

3522

5680

2158

Other plastics

10926

0

-10926

Total

51984

57616

5632

58

64

6

Dollars per
Tonne

5.3.5 A Comprehensive Cost-Benefit Analysis For Recycling

This method is useful and meaningful in that it gives direct information to the municipality
on the selection of waste management programs. However, the economic benefits of
recycling come not only from the profit generated, but also from the reduced disposal costs,
the precluded costs of garbage collection, the environmental remediation that no longer
needs to be undertaken, and the extension of landfill life. Oversimplification conceals the
real benefits of recycling. A life cycle analysis considers all the factors to present the public
with the real costs and benefits of recycling.

1 The total cost of recycling
In Okotoks, the unit cost for processing recyclables in 2000 was $60/tonne. This does
not include the costs of maintenance of facilities, the purchase cost of equipment and
supplies, the cost of utilities and the cost for any other non-labor related expense.
According to the information provided by G. Dawson (February 22, 2001), these other

Chapter 5Environmental and
Financial Effectiveness

Page 136

costs will add $40-50/tonne to the total cost. Altogether, Okotoks spent approximately
$100-11 0/tome in 2000 on recycling, which amounted to $91,410 in that year.

Information on the costs of environmental education was not available.

2. The total benefits of recycling

1) Annual revenue.
Profit from selling the recyclables is the most direct benefit of recycling. In 2000,
Okotoks made an enviable profit of $89,322, due partly to favorable market prices.

2) Expenses avoided on garbage collection.
If the 831 tonnes of waste had not been recycled, it would have been collected as
garbage by the municipality. Therefore, the municipality benefited by not having to
pay for the collection and disposal of 831 tonnes of residential waste. According to
G. Dawson, in 2000 the municipal cost for garbage collection was $56.67/tonne and
the landfill tipping fee was $22.93/tonne, totaling $79.60/tonne. By recycling,
Okotoks saved approximately $66,147 in garbage collection costs.

3) Capital and operational costs avoided.
According to the Foothills Landfill Manager S. Foley, capital and operational costs
of the landfill operation are approximately $16/tonne/year. Recycling 831 tonnes of
post-consumer products saved approximately $13,296 per year on this item.

4) Costs avoided on remediating water and soil contamination.
To prevent contamination from leaching, the landfill operation has to continually
employ new techniques to reduce the negative impacts on groundwater and soil.
Using containment cells is one of these techniques. The Foothills Regional Landfill
spent $600,000 in 2000 for the construction of acontainment cell. According to S.
Foley (November 7, 2002), this cost covered atwo-year span and the other 17 cells
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will be constructed over the course of the next 34 years. At least $9,972 was not
spent because the waste was recycled instead of being delivered to the landfill site.

5) Costs avoided on reclamation of old cells.
Once the cells are full, they must be covered and reclaimed, at acost of approximately
$5-8/tonne, according to S. Foley. Diverting 831 tonnes of waste from landfill site
saved reclamation costs of $4,155-$6,648 in ayear.

6) Cost avoided on mining and producing products with raw material.,
By using recycled materials rather than virgin materials in the manufacturing of new
products, the cost of excavating, transporting and processing virgin materials is never
incurred. The lesser costs can be reflected in reduced prices for products. This benefits
are not only producers but also consumers. However, data on these benefits are not
available for comprehensive quantitative analysis.

According to Alberta Environment (1997), market price for recycled plastic resins was
usually much lower than the market price of the virgin resins. The market price of
some materials such as recycled PET bottles was only 39 percent of the price of virgin
materials.
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Price of Recycled Resins as aPercentage of the Price of
Virgin Plastic Resins

Polyethylene (HDPE) bottles
-

-

-

natural, post-consumer

67%

mixed colors, post-consumer

58%

HMW-HDPE film, post-consumer

59%

LLDPE Stretch film
-

-

63%

Clear LDPE film, post-consumer

59%

Green LDPE film, post-consumer

49%

PET BOTTLES
-

-

clear, post-consumer

48%

green, post-consumer

39%
84%

POLYSTYRENE, post-consumer

(Modi
fied according to "Alberta Post-consumer

",

Capital Region Waste Minimization

Advisory Committee, 1997)

7) Increased ljfespan of landfill
According to an article in the Okotoks Western Wheel (July 5, 2000), the Foothills
Regional Landfill, which was designed to last for 37 years starting in 1982, was
approved by Alberta Environment for an extended life span for at least another 60
years (http://www.westernwheel.coml0007o5/news-landfill.html). It is well known
that toxicity and filling to capacity are two major reasons to terminate the operation
of alandfill. The effort of the landfill operator and all the member municipalities on
waste reduction, including recycling, has undoubtedly contributed to the extension
of the lifespan of the landfill site. If the life of the existing landfill site had not been
extended, it would be necessary, in the year 2019, to upgrade it or close it and build
anew one. The construction costs of a small to medium-sized landfill with atotal
capacity of 500,000 tonnes would be at least $10,000,000 (Environmental Canada,
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1996). Extending the lifespan of the landfill site by 100 years, rather than just 37
years, results in areduced cost of over $20,000 ayear.

3. Cost-benefit speadsheet

Table 5-15 presents the full cost-benefit analysis of recycling based on 2000 data in
Okotoks. The direct local savings by recycling 831 tonnes of post-consumer products in
2000 was at least $94,737, equivalent to $124 per tonne recycled. The savings achieved
by using recycled materials in manufacturing is not available but one can imagine the
tremendous costs for manufacturers and all of society of the production of 8OGJ of
energy and digestion of 2652 tonries of GHG if these 831 tonnes of post-consumer
products had not been recycled.

The unit cost of recycling is relatively stable and tends to decrease with the increase of
recycling tonnage. Unit savings, however, are not stable because of the rapid fluctuation
of market prices. However, recycling is beneficial even without the annual market
revenue from the sale of recycled products. Table 5-15 shows that recycling can achieve
astable profit of $27-$50/tonne of recyclables even without factoring in the market
revenue. Net cost savings then can be calculated on ayear-to-year basis by adding up the
stable profit and market revenue in that year. For example, market revenue in 2001
decreased from $89,322 ($107 /tonne of recyclables) to $57,616 (averaging $64/tonne of
recyclables). Unit cost savings ranged from $91-$114/tonne of recyclables, indicating a
minimum savings of $81,900 in the year.

By comparing the results outlined above with those in Table 5-12 and Table 5-13, it can
be seen that the real costs and benefits of recycling have been more comprehensively
presented in this section. Although the net revenue of recycling is significantly
influenced by the market, recycling is still financially beneficial, even in ayear of
depressed markets such as 2001.
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Table 5-15 A Full Cost-Benefit Analysis for Recycling 831 tonnes of Waste in 2000
Recycling Savings ($)

Recycling Costs ($)

Employee Wage, cost

Annual Market

49,860

89,322

Revenue

related to sorting, baling
and shipping
Maintenance of facility,

33,240-41,550

Avoided Garbage

66,147

collection

purchase of equipment
and supplies, utilities
Environmental

N/A

Avoided Capital and

13,296

Operational

Education

Avoid remediation

9,972

and upgrading
Avoided reclamation

4,155-6,648

Avoid mining,

N/A

transportation and
processing of raw
materials
Lengthened lifespan

20,000

for landfill
Unit Cost

100-110

Unit Revenue

244-257

Unit Revenue

137-150

(excluding annual
revenue
Subtotal Costs

83,100-91,410

Net Cost Savings

94,734-130,467

Subtotal Revenue

186,144-213,567
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Conclusion

Table 5-16 is asummary of the benefits of recycling according to life cycle analysis.

Table 5-16 Environmental, Financial and Social Benefits of Recycling
Environmental Benefits
•Energy is saved e.g.

Financial Benefits
Market revenue is

•

Social Benefits
• Land

degradation due to

recycling one tonne can

generated

proximity to landfill is

save 33 GJ of energy

varies depending on

reduced

market

•Greenhouse gases are
reduced

e.g. recycling

The following costs are

•

one tonne can reduce GHG

avoided:

emission by 3193 kg

-

•The lifespan of natural

-

resources is extended

-

•Emission of acid gases is
-

•Pollution of air water and

alandfill is reduced
Problems include
leaching, offensive

capital and operational

odours, rodents, flies,

remediation and

etc.

reclamation

recycling one tonne of

soil is reduced

of living close to

garbage collection

upgrading

reduced

• Stigma

waste can avoid

• Citizens

feel more

positively about the
community
• Recycling

is a ratifying

•The use of water is reduced

expenditure of $96.6 to

and personally

•Solid residual waste is

$115

rewarding community

Mining, transportation and

activity

reduced

•

processing of raw materials

•Environmental hazards and
risks for human health are
reduced

•

• Other

social programs

is avoided

can benefit from the cost

Life span of landfill is

savings of recycling.

extended

Benefits that are categorized in one area may also have benefits in other areas. For example,
waste reduction can reduce the negative social impact of living close to alandfill site. It
also reduces environmental contamination and helps preserve the value of land in proximity
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to landfills. Therefore, by reducing the degradation of land close to landfill, social,
environmental and financial benefits are achieved.

Social benefits are not discussed in detail in this chapter but are presented in Chapter 6
where the benefits of public participation in waste reduction are discussed. Considering
recycling from alife cycle perspective facilitates an impartial and more complete
understanding of the real effects of recycling. The following highlights the conclusions
achieved in this chapter:

• The benefit of recycling is asum of its social, financial and environmental benefits.
• Recycling one tonne of waste saves 38 GJ of energy and reduces greenhouse gas
emissions by 3.2 tonnes.
• Recycling one tonne of waste saved at least $127 in the year 2000.
• The market price for recyclables fluctuates by year and by month.
• The cost of processing recyclables tends to fall by five dollars per tonne per year.
• Most of the benefits of recycling come from not having to extract or process raw
materials.
• Most benefits of recycling are not monetary and are not visible.
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CHAPTER 6 FORCES AND BARRIERS
6.1 Background to Research on Barriers to Participation in Waste
Reduction

Recycling not only brings remarkable environmental and economic benefits to acommunity, but
also brings countless social benefits to the community and its residents. It changes a
community's image, influences people's behavior and involves alarge proportion of citizens in
acommon activity which helps nurture social interaction and asense of purpose. In
contemporary Canadian society, the effectiveness and success of amunicipal recycling program
has already become one of the criteria for ahealthy community and functional government. The
level of public participation has become an important indicator to evaluate the social
effectiveness of arecycling program. A high level of public participation is areflection of the
citizens' consciousness and commitment to the community's health and future. It is an
indication of the support of the government's strategic plan for development. Higher
participation in recycling contributes to astronger and healthier community.

However, recycling and public participation face anumber of significant barriers. To be
successful and operate with maximum efficiency, recycling programs must overcome these
barriers.

According to the Oktotoks 2000 community survey, approximately 60 percent of households
have participated in the recycling program at some level. For avoluntary recycling program, this
participation rate is quite high. However, there are still aconsiderable number of people who
never or rarely participate in community recycling. To achieve ahigher participation rate, it is as
important to understand the barriers that prevent people from participating as to understand the
forces that motivate people to participate. Also, to improve the success of recycling, it is
important to help the current participants to be involved at ahigher level.
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Bathers to participation in recycling come not only from individuals, but also from other parts
of society, including all levels of government and industry. In Chapter 3, the bathers created by
provincial policy were discussed in considerable detail. As stated, this study focuses on the local
scale, particularly on local government and the citizens of the local community. Therefore, this
chapter does not provide an analysis of the bathers at the provincial level or the barriers created
by the industrial sector.

Information on the bathers faced by the municipality was obtained mainly by interviews with
different levels of municipal officers, documentary information on waste reduction in Okotoks,
and results from the analysis in Chapter 5. Suggestions are given based on the examination of
the bathers.

Information on the barriers to citizen participation was obtained mainly by community research.
The research endeavoured to ascertain what forces can motivate citizens to participate in
recycling and to identify what obstacles prevent them from participating.
Methods used in conducting the community research were:

•Interviews with municipal officers on research methodology and questionnaire design.
The Municipal Manager, W. Pierce, modified the research methodology on two occasions
and gave comments on the survey questions, based on his own experience with the local
residents. The Solid Waste Services Foreman, G. Dawson, recommended preferred dates
for the surveys to capture the maximum population and preferred sample neighborhoods
to obtain more impartial feedback.
•Focus group discussions with alocal environmental organization-the "Healthy Okotoks
Coalition".
• Citizen surveys at the primary recycling depot and in three sample neighbourhoods in the
community.

The results from this community research helped provide acomplete package of suggestions
provided by most of the research candidates.
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6.2 Municipal Barriers to Recycling

6.2.1 Barrier One: The Misconception that aRecycling Program must Payfor Itself

The belief that amunicipal recycling program must pay for itself burdens the program with the
misconception that recycling is worthwhile only if it can show aprofit. The single-minded
focus on monetary viability forces the recycling manager to struggle with revenues that are
typically at the mercy of avolatile and fluctuating market. Because traditional recycling
programs are evaluated solely on the basis of the revenue created, municipalities and the public
become easily discouraged when the balance sheet falls short of expectations.

First of all, the recycling market fluctuates and does not always reflect aproduct's real value.
Measuring the success of arecycling program by the short-term profits generated does not
demonstrate the real benefits of recycling. Therefore, the ability of arecycling program to be
profitable is not the way to gauge the success of the program or to motivate the municipality, the
public, or the recycling industry to participate.

In addition, the benefits of recycling such as energy savings, greenhouse gas reduction,
reduction of health risks, and reduction of land degradation and nuisance around landfills, are
hidden and cannot be accurately shown by monetary calculation. These benefits, however, are
real and, without recycling, are expensive and logistically difficult to achieve.

Finally, when evaluating costs and benefits, recycling should not be isolated from the other
methods of waste management. Recycling is just one component of the waste management
system and its costs and benefits should be evaluated within the context of the total system. For
example, the costs of recycling may be paid off by the reduced cost of disposal that may be
realized through reduced reclamation expenses or prolonged landfill lifespan. To some degree,
municipal recycling should be regarded as anon-profit activity, like asocial service agency or
arts council that provides an important and essential service to the community, rather than a
business evaluated by the financial proceeds it generates. A recycling program may need support
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from government, including financial support, and its success must not be determined only on
the basis of net revenue from the market.

6.2.2 Barrier Two: Municipalities Assume aHigh Proportion of the Responsibility for
Recycling in return for aLow Proportion of the Benefits

The benefits of recycling have been documented in this study but it is apparent that the benefits
are not returned to the parties who were responsible for the recycling in the first place, usually
the municipality. The economic and environmental benefits are not necessarily sufficient
incentive for municipalities to spend millions of dollars on recycling. The investment in
recycling is local but the benefits are both local and global. Municipalities tend to be more
concerned about local and direct benefits such as profit from the market and savings on the cost
of disposal. For example, the Foothills Regional Landfill was one of the principal beneficiaries
of the recycling effort of municipalities because it was able to reduce its operational expenses.
Because the landfill is owned and managed by the M.D of Foothills, the Town of Okotoks'
effort to reduce waste by recycling was not rewarded locally. Similarly, the money saved from
not having to extract resources and convert them into manufactured goods does not provide a
financial benefit to the municipality. This disconnection between responsibility for and benefit
from recycling is illustrated in Figure 6-1.

Currently recycling is principally the responsibility of the municipality. However,
municipalities assume adisproportionately high share of the cost and responsibility for recycling
programs and receive adisproportionately low share of the benefits. Citizens pressure
municipalities to undertake recycling programs. Residents, activist groups and society in
general expect municipal governments to be progressive and responsible and to initiate
recycling programs at the local level. Partly because local governments are closest to the
people, municipalities have taken responsibility for recycling almost by default. They must take
the responsibility but it is largely others who reap the benefit. Some restructuring is required to
reallocate some of the responsibility from the municipalities to those who benefit from
recycling.
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Who benefits?
• Energy saving
• GHG reduction
• Less contamination
Foothills Regional
Landfill

Manufacturers

Municipality

Higher Level
Governments

The Public (Customers)

Municipality

• Saved capital and
operational costs
• Extended life span
• Saved remediation &
reclamation costs

•
•
•
•

Energy saving
GHG reduction
Pollution reduction
Saved cost on products

• Pollution reduction
• More efficient
provincial and national
economies
• Improved environmental
quality
• Other social benefits

• Improved local
environment
• Market revenue
• Saved disposal costs

Figure 6-1 The Disproportion of Responsibilities vs. Benefits on Recycling
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6.2.3 Barrier Three: The Perception that Curbside Collection is not Practical

Okotoks' drop-off recycling program has been operating for ten years. Curbside collection, as
another option of collecting recyclables, has never been considered as atruly viable alternative.
Interviews with the municipal manager and solid waste service foreman both indicate a
reluctance to consider curbside collection as apractical option. The major reason for rejecting
curbside collection is its high operational expense. According to the Recycling Council of
Ontario (1998), curbside recycling cost approximately $80-90/tonne by 1998 in Ontario
(http://www.rco.on.calRoles/ Final%20Report/finall.htm#7.3). At $80 to $90/tonne, acurbside
program is more costly than the $60/tonne cost of the current Okotoks' drop-off recycling
program. However, the viability and benefit of curbside collection may be underestimated
because curbside collection can be highly effective in improving public participation and
increasing the waste diversion rate. As presented in Chapter 2, curbside collection programs
have helped some municipalities in Ontario achieve apublic participation rate of up to 90
percent and awaste diversion rate of more than 70 percent. The benefit from enhanced recycling
and public participation usually offsets the higher cost of curbside collection of recyclables.
Experience from some eastern provinces (i.e. Ontario and Quebec) has shown that curbside
programs are effective in helping municipalities achieve their waste reduction goals. Moreover,
financial support from government has been cut back as the curbside collection programs have
become self-sufficient and no longer require the subsidized assistance received during their
formative years. It is therefore suggested that Okotoks conduct an experimental pilot program
to implement curbside recycling in selected neighborhoods. A financial analysis of the proposed
curbside collection was not conducted in this study. However, the researcher presents the option
of curbside collection in Okotoks, on ahypothetical basis, in Chapter 7.

6.2.4 Barrier Four: Unfavorable Market Conditions for Recycled Metals and Glass

As indicated in Chapter 5, recycling metals and glass provides excellent environmental benefits
by saving energy, reducing greenhouse gas emissions and reducing the pollutants from
extraction and manufacturing processes. There are also economic benefits of recycling metals
and glass. However, in Okotoks, the cost of processing these two materials for recycling appears
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high, making them appear less profitable in comparison with other recyclables. Based on the
market analysis, the future market value of these materials may stay at $20/tonne for metal and
$10/tonne for glass, or even lower. The fact that their market value is lower than processing cost
may discourage the municipality from expanding any effort to recycle these two materials.
Where an activity like recycling benefits all society, it deserves political and financial support in
order to survive when the market is disadvantageous. In particular, there should be more sources
of financial sponsorship for municipalities in need of support for their recycling programs.

Because industry has not realized the benefit, saving and economies of using recycled materials,
recycled products are undervalued in the marketplace. The price for recycled materials is
affected by the market price for virgin materials. If the price of the virgin material falls, the
price for the recyclable material can be expected to fall too. Historically, manufacturers have
not examined the benefits of using recyclables on alife cycle basis. This is now changing with
more and more manufacturers beginning to use life cycle analysis in their cost-benefit analysis
routine. As aresult, in the future it can be expected that the market for recycling will become
more mature, more stable and more rational.

6.2.5

Barrier Five: Unfavorable Landfill Policies and Practices

Recycling can be more effective and more successful if waste can be directed away from the
landfill and toward the recycling depot. Redirecting waste to the recycling depot requires
changing the disposal behavior of the municipalities and the public. In order to help achieve
this, Okotoks has auser-fee policy to limit the garbage generated by residents (i.e. afee for the
collection of more than three garbage bags). However, this policy will experience only limited
success unless there is also apolicy to coordinate the waste disposal activities of the Foothills
Landfill and the other municipalities. As Foothills Landfill is the only landfill serving all the
municipalities in this region, its operational policy undoubtedly influences the effectiveness of
Okotoks' recycling program. Scrutiny of the landfill operation reveals that no purposeful
initiatives have been taken to reduce landfill waste except for the separation and sale of scrap
metals. Landfill operators are satisfied that the revenue from the tipping fee and the recycled
metals adequately compensates for the annual operational costs. Paper, plastics, glass and other
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materials that can be recycled are simply considered "household garbage" and are accepted as
landfills refuse. There is no regulation that prohibits the disposal of useful products.

The lenient policy of the Foothills Regional Landfill and the stringent policy of the Town of
Okotoks result in residents choosing to haul their waste directly to the landfill site for disposal.
Every year, the residents' "self-hauling" of waste represents almost one third of the total waste
disposed of by residents of Okotoks, costing each resident an average of about $3 ayear. This
per resident cost is so low and incidental that it provides no effective disincentive to self-hauling
of waste to the landfill. If Okotoks wants to successfully redirect this portion of waste to its
recycling depot or composting site, the policies of the landfill operator must be changed. The
changes could include landfill bans on certain materials or increased tipping fee for public
disposal. These types of changes have already proved very effective in other municipalities, as
discussed in Chapter 2. Such policy changes require the support of the public from social and
political respects. To be successful in Okotoks, the policy changes must be established in
collaboration with all the municipalities that use the Foothills Landfill. It is not reasonable or
practical to impose more restrictions the residents of Okotoks than the residents of other
municipalities using the landfill site.
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6.3 Community Research on Barriers and Forces for Public Participation

6.3.1 The Focus Group Discussion with the "Healthy Okotoks Coalition"

1. The "Healthy Okotoks Coalition"

The "Healthy Okotoks Coalition" was established in January 1997 in response to the Healthy
Okotoks project undertaken by the Town and High Waters Health Authority, the Foothills
regional health authority. The main purpose of the Coalition is to facilitate and promote
wellness through community partnerships. At this time there are about 50 members in the
Coalition, providing representation of the many diverse interests and groups in the community.
About twenty regular members meet every three weeks to identify specific community issues
and to implement projects. Since its establishment, the Coalition has become very active in
educating and advocating wellness at the community level. Their activities cover youth
education, child and senior care, landscaping, transportation, community safety, alcohol and
home violence education, education for household hazardous waste management, environmental
conservation and waste reduction.

In 1999, the Coalition initiated an environmental education program, "For Future's Sake", for
water and waste management by Okotoks' residents. The Town Council sponsors the program
that is highly supportive of the "Sustainable Okotoks" project, as stated in the Municipal
Development Plan. The purpose of the program is to improve community residents' awareness
of the benefits of water conservation, recycling, and composting, and to help them incorporate
these activities into their daily routine.

As such, this group has played avery important role in improving residential waste reduction in
Okotoks. Their experience and lessons in the practice of environmental education are helpful in
identifying the bathers and forces of recycling. As they are typically well-informed and
progressive individuals with ahigh level of commitment and environmental conscientiousness,
their opinions are valuable in generating better suggestions for improving recycling.
Consequently, the Coalition was selected as the only focus group in this research.
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2. The Focus Group Discussion

The focus group with the Coalition was held at one of its regular meetings at 7pm on May 22,
2001. Eleven Coalition members were present. To initiate the dialogue, questions were put
forward in sequence. However, the discussion was not aformal interview. It was intentionally
informal and casual to encourage the free and unconstrained expression of any creative ideas in
response to the core questions.

Question One: To those who were residents before the Town started the recycling program,
what influences do you think recycling has brought to the Town and your life
style?

Many members indicated that recycling has greatly improved the living environment and thus
made Okotoks abetter place to live. Some members felt that recycling changed their habits in
daily life. Before garbage collection was subject to the three bag limit, people tended to be less
aware of how much waste they produced.

Question Two: What are the motivations for you to recycle?

Because most of the members in this group are active recyclers, this question is helpful to reveal
the motivations of recycling. Four major motivations were identified:
• To create agood environment for future generations
• To set agood example for children because they all receive instruction on waste
reduction at school
• To feel the personal gratification that comes with recycling (i.e., doing the right thing)
• Responding to the influence of their parents and the lifelong habit of recycling (and
composting).
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Question Three: What do you think makes recycling di
fficult? Why do you think some people do
not recycle?

The group members believed the two major barriers preventing people from recycling are that
recycling:
• requires too much work cleaning, peeling and sorting, and
• is too time consuming

However, some members indicated that these would not be considered significant problems if
people really were concerned about the environment and the well-being of society. Some
members felt that more non-participants would recycle if it was easier and more convenient, for
example, by providing curbside service.

Question Four: The Town is now using adrop-off collection system for recyclables. Compared
to curbside collection systems, which one do you prefer and why?

This question resulted in a15-minute debate among the members. Some members agreed that
the current drop-off system does not encourage public participation and the implementation of
curbside collection would make recycling much easier. They suggested that Okotoks should
learn from the successful curbside recycling programs of other municipalities like Edmonton.
However, other members argued that the different systems do not matter for committed
recyclers because they will "recycle anyway". In addition, they believed that the barriers to
recycling are in the "people's mind" not because of "the system". "Non-recyclers won't recycle
even with curbside service and charging more (with curbside collection) gives them more
excuses for not participating".

Some members indicated that aservice fee of $10 per month would be acceptable if acurbside
service was provided in the Town. Some believed that $5 per month is more reasonable.
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Question Five: If the municipality wants to improve the current recycling program and
encourage public participation, what strategies should be used?

The group agreed that the current recycling program has achieved acommendable degree of
success. In particular, the depot is well organized, managed and operated; the staff at the depot
provide clear instruction, and the educational events, such as the Christmas tree recycling
program, are highly effective. However there are many areas that can be improved:
• A ban on using landfill for speci
fied recyclable materials should be implemented using
examples from other cities. Some group members encourage the implementation of a
landfill ban and believe it to be an effective tool to significantly increase recycling.
• The number of bags should be limited to one to two aweek (instead of three aweek).
"When you recycle most of the waste, there's really not too much garbage left".
Coalition members commented that Calgary sets apoor example because it does not
limit the amount of garbage or garbage bags that it will collect.
• More items should be acceptedfor recycling, including such products as refrigerators.
Some members expressed the difficulty of recycling big items such as refrigerators and
televisions. Future recycling programs should encompass more of these items.
• Government should subsidize recycling. Some group members indicated that recycling
needs financial support from the government, such as the subsidy programs found in the
eastern provinces.
• Greater efforts should be made to increase recycling of materials that constitute the
major source ofwaste. Many people in the focus group believe that more effort should
be made to recycle newspaper because it makes up such ahigh proportion of disposed
waste.
• Source reduction should be strengthened. Some members believe that source reduction
is better than any other reduction approach. Thus education is very important in
changing behaviour and teaching strategies of home conservation. The use of asalvage
centre, where usable goods can be resold or exchanged, is agood example of source
reduction.
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Question Six: Which do you think is more effective in managing waste, the public sector or the
private sector?

The group members did not show great interest in envisioning public-private partnerships.
Although they agreed that this might cut the municipal costs on recycling, they were concerned
that important environmental goals might not be achieved if the government gives up too much
control of the recycling process. They indicated that the quality of the recycling programs and
the standard of service might be sacrificed in order to maximize profit for the private sector
partner.

3. Additional Follow-up Comments from Members Absent from the Meeting

Six regular members who were absent from the focus group were provided survey questions to
complete at home. These questionnaires were returned to the researcher by mail on July 17,
2001. Their opinions are summarized as follows:

• Environmental concerns, concerns for the interests and well-being of the next generation
and the reduction of household garbage were identified as major forces for recycling.
One member indicated that good social image is also aforce.
o

Meibers are generally satisfied with the current recycling depot, in particular with its
easy access and convenient hours.

• In responding to why people do not recycle, "don't want to clean item or peeling label",
"think it troublesome", and "don't want to change habits' were identified the major
factors. Only one member indicated that "don't drive" is abarrier too.
• With regard to possible measures to improve recycling, it was felt that establishing a
more restrictive garbage limit (e.g. less than three bags) and strengthening education
would be the most effective. Half the members suggested providing curbside collection
and collecting more types of recyclables. Two candidates suggested that that enforcing
landfill bans and improving policies and regulations could be helpful.
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• In response to how much they were prepared to pay for acurbside service, two
candidates chose "no more than $3/month", two chose "$3-6/month", one indicated
money did not matter, and one disagreed with the concept of paying for curbside service.
• In describing their vision of future recycling, the members again stressed implementing
more restrictive limits on garbage and strengthening education and information. Other
suggestions included: implementing alandfill ban, soliciting citizen ideas by surveys,
increasing the range of recycled items, and modifying the design of the depot to improve
convenience for users.

4. Summary of the Results

The following highlights the opinions of the Coalition members who participated in this
research:
• Environmental considerations and caring for future generations are the main forces for
recycling.
• The inconvenience of the current recycling system, such as peeling the labels, sorting the
recyclables, and delivering them to the depots, is amajor barrier for participation.
• Curbside collection will encourage recycling, but depots should be retained to provide
an alternative for residents.
• A service fee for curbside collection is acceptable to most Coalition members. The fee
can range from $3 to $6 per month.
• Strengthening education and imposing disposal regulations, such as landfill bans and a
more stringent garbage limit, have been suggested by many members as the most
effective methods to encourage public participation and increase recycling.
• Other suggestions include increasing the types of materials in recycling depots,
improving depot design, emphasizing source reduction, and increasing government
subsidies.
• Coalition members are wary of the use of partnerships with private companies.
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6.3.2 Surveys at the Primary Depot and in Three Sample Neighbourhoods

1. Participants (or Recyc1ers) and Non-Participants (or Non-recyclers)

Surveys were conducted at the recycling depot and in three sample neighbourhoods, as
recommended by G. Dawson. Dawson indicated that two of these neighbourhoods have a
higher proportion of non-recycling residents. The decision to survey neighbourhoods with a
high proportion of non-recyclers is important because non-recyclers are generally less willing to
volunteer their opinions on the subject. Candidates responded to the survey questions on a
voluntary basis and were chosen at random. Twenty-five people at the recycling depot and 41
residents in the three neighbourhoods accepted the survey and completed the questionnaire.
Because the survey was to be completed immediately on-site (rather than being completed later
at home), it was important that the questions were presented in plain language and that the
answers could be straightforward.

The questionnaire included 19 questions in four sections. The first question asked the candidate
how often he (or she) recycled (very often, sometimes, seldom, never). People who answered
"very often" or "sometimes" were grouped as participants of recycling and directed to answer
questions in Section 1. People who answered "seldom" or "never" were grouped as nonparticipants of recycling and directed to answer questions in Section 2. Sections 3and 4were
designed for both groups of people. Therefore, each person needed to answer amaximum of 12
questions. According to the researcher's observations, the questionnaire was usually completed
within eight minutes.

Among the 66 candidates, seven were non-recyclers and 59 were recyclers. The proportion does
not represent the participation rate for recycling because surveys in the recycling depot
automatically excluded the possibility of non-recyclers. In addition, afair number of people in
the sample neighbourhoods did not accept the surveys. Among those who did not accept the
surveys, there may have been ahigher proportion of non-recyclers.
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2. Description of the Survey Results

Section One Barriers and Forces Identification for Participants
-

This section was for people who answered "very often" or "sometimes" in response to their
participation status. Five questions were designed to reveal residents' knowledge and attitude
about recycling in general, their degree of participation in recycling, their degree of satisfaction
with the current recycling system, and their opinions on what the barriers are for nonparticipants. Fifty-nine candidates responded to the questions in this section.

Question 1: In your opinion, what contributes most to the waste generation in the town?

Among all candidates, 35 believed that paper products generate the most waste in the town and
24 people believed that plastic containers caused the most waste. Some people also identified
organic waste and glass waste in response to this question.

Question 2: Why do you recycle?

Fifty-three candidates believed that the foremost reason they recycle was aconcern for the
environment. Caring about future generations and the reduction of household garbage were also
identified key motivations.

Question 3: What type ofwaste do you recycle and how often?

This is afollow-up question to the first question which established the candidates' general
recycling status (ie. very often, sometimes, seldom, never). The answer to this follow-up
question provides amore objective response that is partly intended to confirm the validity of the
answer to the first question. Therefore, it can be used to correct an inaccurate subjective answer
to the first question. It is possible that apracticing recycler may also be an "infrequent"
recycler. In this case, recyclables are stored at home and delivered to the depot only
infrequently. In practice, due to the inconvenience of home storage, this would appear to be
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unlikely. In addition, where necessary, the surveyor provided verbal clarification to eliminate
possible misunderstanding of the questions.

Table 6-1 summarizes the participation frequency for different types of recyclables.

• Almost all candidates participated in the recycling of paper and plastic. Most candidates
recycle these two materials at least once or twice amonth.
• 48 candidates participated in the recycling of glass, and 49 in metal. The frequency is at
least once or twice amonth.
• 21 candidates recycled cloth by donating to the Salvage Centre at the Foothills landfill.
Recycling frequency is about once every two months.
• 20 candidates brought organic waste to the Town's composting site. Among them, 16
candidates composted at least once or twice amonth.
• Nearly half the candidates recycled household hazardous waste at the designated site,
generally about once every two months.
• Some candidates recycled bulk waste such as refrigerators when it came time to replace
them.
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Table 6-1 Numbers of People Participating in Recycling for Different Materials
Products

More than 3

1-2 times per

Once every two

Recycle but no

times per

month

months

indication of
frequency

month
Paper

24

23

7

2

Plastic

19

29

7

2

Glass

16

25

7

2

Metal Tins

16

26

7

0

Cloth

1

0

17

3

Organic Waste

9

7

4

1

Bulk waste

1

3

11

0

HHW

1

2

20

1

Question 4: What is your degree

ofsatisfaction

with the current recycling system and what are

the reasons you are satisfied and not satisfied?

• A scale with five levels was provided with the question about the degree of satisfaction:
A. very satisfied, B. satisfied, C. somewhat satisfied, fl somewhat unsatisfied, E. not
satisfied. Among the 59 candidates, 32 chose A, 13 chose B, five chose C and two chose
D. The remaining people did not answer.
• 47 candidates were satisfied with the easy access to the depot. Only one expressed
dissatisfaction.
• 27 candidates were satisfied with the service hours of the depot. However, four people
did not think the service hours were sufficiently flexible.
• 13 people stated that they had sufficient information from the staff about how to recycle
at the depot while six people thought they did not receive sufficient information.
• Four candidates expressed dissatisfaction about the inconvenience of sorting and
cleaning the products they brought for recycling.
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Question 5: For those who do not participate in recycling, what do you think could be the
barriers?

• 25 candidates identified cleaning the recycled products and peeling labels as the major
barrier.
• 24 candidates believed that abusy lifestyle prevented people from committing to
recycling.
• 23 candidates identified sorting as amajor barrier.
• 22 candidates believed that the hassle and nuisance of recycling was amajor barrier
• 13 candidates believed that non-recyclers needed more information.
• Eight candidates attributed the barriers to people's reluctance to change habits.
• Six candidates believed physical difficulties such as age, disability and lack of access to
avehicle could be important barriers.
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Figure 6-3 Recycling Barriers Identified by Recyclers

Section 2- Barriers and Forces Iden4flcation for Non-Participants

This section was for people who circled "seldom" or "never" about their participation status.
There were seven candidates in this group. Four questions were designed to reveal the
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candidates' knowledge of and attitudes to recycling, the barriers that stop them from
participating, and their opinions on the forces that encourage people to participate.

Question 1: In your opinion, what contributes most to the waste generated in the town?

This question is exactly the same as asked in Section 1. Among seven candidates:
• Five chose plastics as the main waste generator.
• Four chose paper.
• Three chose tins, glass or organic wastes.

Question 2: To what extent do you agree that atown needs arecycling program?

Among seven candidates:
• Two thought arecycling program was fairly necessary in atown.
• Two indicated uncertainty about the need for arecycling program.
• Only one candidate believed that the town is "very much" in need of arecycling
program.
• Three candidates did not answer this question.

Question 3: what are the main reason(s) that prevent(s) you from recycling?

• Five candidate indicated that their busy life style prevented them from recycling
• Four candidates indicated that the requirement of sorting was the major barrier
• Three candidates complained about the inconvenience of cleaning and peeling
• Three candidates indicated that alack of information was abarrier to recycling
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Figure 6-4 Recycling Barriers Identified by Non-Recyclers

Question 4: For those who participate in recycling, what do you think are the driving forces?

The result is similar to that of Question 2in Section 1. Most of the non-recycling candidates
recognized that those who do recycle are motivated primarily by environmental concerns, caring
for future generations and reducing household garbage.

Section 3- Comments and Recommendations

This section was answered by all the candidates of the surveys. Three questions were asked on
the following matters: ways that recycling can be improved, opinions on implementing curbside
recycling, and ideas for abetter recycling system. Two of the questions were provided with
multiple-choice answers. However, the last question was an open question. The form had five
blank areas providing the candidates with the opportunity to document their thoughts and
provide any constructive suggestions.

Question 1: Which area or areas do you think the municipality should change to encourage
people to recycle?
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Among 59 recyclers:
•

28 candidates suggested curbside collection.

•

28 candidates suggested more drop-off locations.

•

26 candidates suggested strengthening education and information.

•

19 candidates suggested amore restrictive garbage limit.

•

16 candidates suggested implementing landfill bans on recyclables and organic wastes.

•

16 candidates suggested increasing the types of recyclables received at the depot.

•

11 candidates suggested increasing service hours.

•

8candidates suggested formulating better regulations.

•

3candidates suggested improving the design of the recycling depot.

Among seven non-recyclers:
• five candidates suggested the service of curbside collection.
• two candidates suggested increasing number of locations for drop-off of recyclables.
• two candidates suggested increasing service hours.
• Only one candidate suggested other options.
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Figure 6-5 Recommendations from the 66 Survey Candidates

Question 2: If the municipality switches to curbside pick-up collection with aservice charge,
but you still have to sort your recyclables, you will.

Among 59 recyclers:
• 22 candidates indicated that they would accept the service with acharge of no more than
$3/month.
• 14 candidates indicated that they would accept the service with acharge of $3 to
$6/month.
• 7candidates would accept a$1 0/month charge for the service.
• Five candidates stated that they were not concerned about the charge and would like to
receive the service.
• Eight candidates indicated that they would not pay to receive the service.
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Among seven non-recyclers:
• Four said they would not pay for the service.
• Two indicated that they were not concerned about the charge and would like to receive
the service.
• One candidate was prepared to pay up to $10/month for the service.
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Figure 6-6 Amount of Service Charge that People would pay for aCurbside Service

Question 3: Jfyou were to design arecycling program for the Town of Okotoks, outline five
things you would do.

This is an open question that provides more flexibility for the candidates who want to freely
express their opinion and offer suggestions for the recycling in the town. It was expected that
not all the candidates would answer this question. Thirteen recyclers and 3non-recyclers did not
answer this question. Other candidates provided one to five suggestions in response to this
question. These suggestion are summarized according to the sequence of popularity as follows:
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• That the Town should provide curbside pickup of recyclables for residents.
• That the residents need more education, information and advocacy services from the
Town. These services may include courses or on-site instruction on how to recycle,
assistance for newcomers and seniors, and extensive education at school.
• That the town encourage people to recycle and compost by implementing amore
restrictive garbage policy (including limiting the number of allowable garbage bags), and
imposing bans on organic wastes in garbage.
• That the Town needs more drop-off locations for recyclables. For example it was
suggested that there should be at least one depot on each side of the river.
• That the range of recycled items accepted at the depot should be extended to include
engine oil and heavy items such as dirt, stone and weeds.
• That efforts should be made to reduce the cleaning, peeling and sorting that must be
done by residents who deliver recyclables to the depot.
• That the service hours of the depot should be more flexible, to accommodate the time
constraints and needs of busy people. For example, service should be provided in the
evenings.
• That the design of the depot should be improved to provide more convenient access for
the delivery of recyclables.
• That the Town should pursue cooperation and higher levels of participation from local
businesses.
• That businesses should be required to assume their share of the responsibility for
recycling and its costs to the community, possibly by using the business tax.
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Section 4- Background Information

This section of the questionnaire was optional. Questions targeted the candidates' personal
information such as age, residence, family status, income, education and occupation. Only two
recyclers did not answer any of these questions. Other candidates answered some or all of the
questions. Question 4regarding household income levels had the highest rate of omission but
there were still 40 recyclers and 5non-recyclers who answered this question. The findings are:
• Most candidates are between 35 to 64 in age.
• Most candidates have lived in Okotoks for over three years.
• Most candidates have the typical "couple with children" family status.
• Most candidates have ahousehold income of over $60,000.
• Most candidates have graduated from college or university.
• Both recyclers and non-recyclers have representation from all kinds of occupations.

3. Interpretation of the survey results

Figure 6-6 shows the 66 candidates' opinion on what material contributes the most in the
Town's waste generation. From this result, it can be concluded that the citizens have arelatively
high level of environmental awareness. All the recyclers were cooperative and showed an
enthusiasm for helping to improve the recycling system. Some candidates even left their mailing
address so they could receive abrief report of the surveys. Most non-recyclers were cooperative
and appeared to honestly identify their barriers.
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Figure 6-7 The Most Waste Contributor According to the Survey Result (66 Candidates)

1) The public's knowledge about waste generation

Results from the surveys reveal that the candidates generally know that paper represents a
significant proportion of residential waste. Although plastics represent only 7to 8percent of
residential waste by weight, aconsiderable number of people chose plastics as one of the major
components, possibly because plastics represent alarge proportion of the waste by volume. This
result may indicate aflaw in the question about the primary waste source since it did not specify
how the waste was to be measured, by weight or by volume. Nevertheless, this observation
suggests that the effort to reduce waste should not be focused only on weight, but also on the
volume and toxicity of waste.

2) The public's attitude to recycling

Results from both the focus group and the survey reveal that most recyclers believe that
environmental considerations, education and benefits for future generations, and reduction of
household garbage are the main reasons that motivate them to recycle. Influence from families
and the living environment is also an important motivation for people to recycle.
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Interestingly, both recyclers and non-recyclers understood the merits and reasons for recycling.
However, an understanding of the merits of recycling was not sufficient to motivate the
non-recyclers to participate in the process. Some non-recyclers were not as sensitive to the
environmental and social benefits of recycling as most of the recyclers. As amatter of fact,
several non-recyclers who responded to the survey were indifferent to or not supportive of the
need for arecycling program in the town. Therefore, strategies to encourage this group of people
to recycle should include more than education about environmental and financial benefits of
recycling. Regulations which impose adirect financial cost or other penalty to non-participation
could be effective.

3). Reèycling status for participants

Figure 6-8 illustrates the participation status for the 59 recyclers. Most candidates have actively
participated in recycling paper, plastic, metals and glass. Nearly one-third of the candidates also
participated in recycling other items such as organics, household hazardous waste (HHW), cloth
and large items. However, participation can be improved even further by:

• Improving the participation in recycling of paper, plastics, metals and glass
These four materials, paper, plastics, metal and glass, have the highest participation rate
for recycling. They are the basic materials in every family and recycling them effectively
is amore convenient and simple way to achieve improved results than attempting to
recycle some of the other materials. The survey revealed that some people who are
active and committed recyclers concentrate their recycling efforts on one or two of the
recyclable materials. They do not participate as fully as they could in recycling other
materials from the "group of four". There is an opportunity to improve the participation
of these committed recyclers by encouraging them to recycle all these materials: paper,
plastics, metal and glass.
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• Increasing the frequency of trips to the recycling depot
The survey revealed that some residents recycled but do so relatively infrequently. It is
reasonable to assume that, because of the infrequency of their trips to the recycling
depot, some of their recyclable waste is sent to the landfill. If these residents, who
already willingly participate in recycling, can be encouraged to change their behaviour to
visit the recycling depot more often, the amount of recycled materials can be increased.
For example, in the year 2000, Okotoks generated approximately 1545 tonnes of paper
waste of which about 670 tonnes was recycled and 875 tonnes was landfihled. On aper
household basis, an average of 1.15 kilograms of paper per day is generated (assuming 3
people/household), which is equivalent more than 8kilograms aweek. This volume of
paper is enough to justify atrip to the depot on aweekly basis, helping provide greater
assurance that the waste paper is recycled rather than landfilled.

• Increasing the recycling of household hazardous waste (FJHW), bulk waste and organic
waste
The participation rate for these materials is quite low compared with the high
participation rate for paper and plastics. In view of the enthusiasm most recyclers have
for the environment and their active involvement in the community, it is expected that
they would exhibit the same enthusiasm for recycling materials such as household
hazardous waste, bulk waste and organic waste if aproper and convenient means of
recycling can be provided. The research indicates that barriers exist not only for nonrecyclers, but also for recyclers.
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Figure 6-8 Participation Frequency of Recycling Different Materials (unit: number of
people)

4) Barriers for Public Participation in Recycling

Both recyclers and non-recyclers indicated that the inconvenience of sorting, cleaning and
peeling of recycled products and their busy lifestyle were the main reasons that prevented them
from participating or participating more in recycling. A lack of knowledge and information was
identified as the secondary barrier to recycling. Some recyclers believed that reluctance to
change apattern of behaviour was abarrier for non-recyclers. Although questions were
designed to reveal barriers for non-recyclers, the results of the surveys and the on-site interviews
indicated that the recyclers also have barriers that hold them back from greater participation in
recycling. For example, household hR72rdous waste has been collected in the town (at the fire
department building) since 1997, but some recyclers were not aware of this and used the
questionnaire form to ask where they could recycle their HHW. Some recyclers indicated that
peeling the labels, cleaning the containers and sorting of the various recyclables into ten of
different bins consumed aconsiderable amount of time, which tended to discourage them from
intensifying their recycling activities.
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Some limitations of the survey questions were indicated earlier in this chapter, such as the
question that asked which material contributes most to waste (is it by weight or volume?) and
the question that asked how often the person recycled (fewer trips may not always mean a
person recycles less). The question that asked, "What are the barriers to recycling?" provided a
list of possible answers (Question 5of Section 1and Question 3of Section 2). The list may not
have been all-inclusive and may have inadvertently omitted some possible barriers. For
example, existing road planning, especially the limitation of only one south-north arterial road
in the town, could be abarrier preventing residents in remote areas from recycling. Also, being
located in the industrial area of the Town, the current primary depot may not provide sufficient
convenience for recycling. Many residents have to make special trips to recycle. In addition, the
option "physical difficulty" is not specific enough to provide ameaningful choice. These
concerns do not affect the overall validity of the questions and survey results. They do,
however, reduce the broader perspectives on public opinions that might be achieved if they were
avoided.

5) Strategies for Improving Recycling

The candidates made suggestions in response to the barriers they had identified in their answers
to the survey questions. These are summarized into the following three major areas and detailed
in Figure 6-9:

• Making recycling more convenient.

Candidates suggested the implementation of curbside recycling and the provision of
increased drop-off locations so that the time spent on cleaning, sorting or delivering
would be minimized. When asked about the size of the fee they were willing to pay for
curbside recycling, one third of the recyclers said they were willing to pay $3 to $6 per
month and more than 70 percent of the recyclers accepted acharge up to $3 per month.
Non-recyclers strongly supported curbside collection but only 43 percent were prepared
to pay for the service. Candidates also suggested that some special groups such as
seniors or the handicapped should be provided with curbside collection for recycling.
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• Providing more education and information on recycling

Many candidates indicated that there was considerable scope for improvement in public
information and education relating to recycling, although the Town has endeavoured to
respond to this need. There are almost one thousand people moving to Okotoks every
year and they need better information on recycling. Children are also an important group
in need of more education. Education and informing are especially effective for people
who have strong environmental and social awareness. This group of people has agreat
capacity to become much more involved in recycling if sufficient information and
knowledge are provided.

Making recycling more stringent by financial restrictions

The imposition of financial penalties or other punitive measures was suggested for those
who would not voluntarily participate in recycling. Many recyclers in the surveys
strongly suggested disposal bans and amore restrictive garbage limit.
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Figure 6-9 Recommendations from the 66 Survey Candidates
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6) Background Information

The survey results provided information on the background of the candidates surveyed. The
results showed that there were no obvious differences in age, income, occupation or level of
education between recyclers and non-recyclers. Therefore, these factors do not have amajor
influence on people's recycling behaviour.

6.4 Possible Changes to Improve Waste Reduction in Okotoks

The results of the community research and the examination of the municipal barriers have
revealed anumber of problems for waste reduction in Okotoks, particularly for the recycling
program. The following provides areview of potential changes and enhancements that can be
made to improve waste reduction in the Town.

6.4.1

Improving Education and Information

The community research indicated that alack of knowledge prevents some residents from
participating in recycling. Both the focus group members and survey candidates indicated a
great need for strengthening education. Also, improved education and information must be
responsive to the rapidly growing and demographically dynamic population of Okotoks. By
2020, the population is expected to reach 30,000 and current recyclers will represent only a
small proportion of this population. Without strengthened and continued education for residents,
especially for newcomers, it will be challenging for Okotoks to maintain even its current waste
reduction rate.

The Town has made some effort to provide educational information on recycling, as introduced
in Chapter 4, but it appears that more is required. For example, education in waste reduction is
not separately budgeted and there is no action plan to implement education. Similarly,
expenditures on education are not recorded in the municipal cost-benefit sheet. With the limited
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recycling service locations (one is the depot and another is the drop-off at Fire Department) and
limited man-hours, the educational information available has not reached all the individuals in
the town, especially those who are not active and those who are new or disadvantaged in the
community. In general, most of the current efforts to educate are based on goodwill and
voluntary initiatives. There does not appear to be awell-planned systematic approach to
educating the citizenry on recycling and environmental matters. The approach, although
effective to adegree, may still be somewhat arbitrary, elective and discretionary. The
educational efforts may be more effective if they are planned, comprehensive, systematic and
mandatory.

In addition, due to the lack of incentives and the insufficient educational support from the
provincial government, the municipality will have to assume the responsibility for strengthening
education on the Province's environmental regulations and waste reduction programs. It is
important that municipalities inform their residents about the many sources for recycling other
than the local recycling depots, such as bottle and battery return facilities and tire recycling
services.

6.4.2

Experimenting with Curbside Collection ofRecyclables

The achievements of the current drop-off recycling system have been impressive and it is
difficult for the Town to achieve more favourable results without employing acurbside
collection service. According to Environment Canada (1996), atypical depot program can
achieve only 30 to 40 percent of the rate achieved by acurbside program. A curbside collection
system is amore effective means to increase the amount of recycling in acommunity because it
is more convenient to the public, has ahigher rate of acceptance and typically has ahigher rate
of participation. The community research presented in this chapter indicates that the citizens of
the community want acurbside program. It is reasonable to expect that by providing curbside
service, the intensity of recycling will be increased and at least half of the current non-recyclers
will participate in recycling. The result will be increased recycling and ahigher participation
rate.
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For the reasons discussed earlier in this chapter, the Town of Okotoks does not intend to replace
the current community depot system with acurbside system. However, the researcher believes
that the Town should give citizens the option to choose between the two systems. It appears
from the community research that acharge of $3/month is acceptable for most households. The
revenue from this fee would be significant and most likely would offset the expense of the
collection of recyclables. A pilot project could be conducted in sample communities to examine
the financial impacts. If aone-year experiment proves that curbside collection is feasible,
service to the whole town should be implemented. However, as some recyclers prefer depot
drop-off rather than curbside pick-up, the option of drop-off should be retained for these people.
By employing curbside collection service, the per capita recycling capacity of the current
recyclers will increase, the quality of the recyclables will improve, and nearly half of the nonrecyclers could become recyclers.

6.4.3 Imposing Garbage Limits and Selective Landfill Bans

Although all the non-recyclers in the survey stated that they would recycle if the Town could
provide curbside service, more than 50 percent of them would not pay for the service. For those
people, establishing acap on the amount of residential garbage that the municipality will pick
up can be an effective incentive to recycle. The current garbage limit is very generous in view of
the relatively modest amount of garbage generated by the average household: according to the
1.27 kg/person/day waste generation rate presented in Chapter 4, the household waste
generation per week (assuming three people/household) is about 27 kilograms. However, the
Town's household garbage limit is three units per week where a'unit' is either agarbage bag
weighing no more than 15 kilograms ora garbage can weighing no more than 33 kilograms.
With paper, plastics, metal and glass representing nearly 50 percent of the total waste, it is
reasonable to expect that athree-person household would reduce its garbage to less than 13
kilograms per week if most of these materials were recycled. Therefore, aone-unit garbage limit
could be applied to households with under four people and atwo-unit garbage limit can be
applied to bigger households.
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Paper, metals, plastics, tires, batteries and glass should be banned from municipal garbage
collection progressively. These garbage bans can only be effectively enforced if the Foothills
landfill also enforces the bans on all the municipalities and residents that it serves.

6.4.4

Increasing the Number of Servicing Locations

When the City of Calgary first introduced its drop-off recycling system, a1.6 kilometre radius
was used to help determine the number and location of the drop-off green box depots. The 1.6
kilometre radius was assumed to provide areasonable level of convenience to surrounding
residents, allow for areasonably compact depot size and ensure that traffic disruption from
users was not unduly concentrated at afew locations. As Okotoks has an area of about 4,400
acres, atotal at least six chop-off locations would be needed to provide the equivalent level of
convenience. The additional four drop-off locations would provide convenience for special
needs groups who have mobility difficulties because of age, disability or not owning vehicles.

6.4.5

Increasing the Range ofMaterials Received at the Recycling Depots

The Town should be responsible for collecting or directing the recycling of such items as
refrigerators, cloth, batteries, oil and tires even if it is not able to process these recyclables with
its current capability. For example:

• Refrigerators could be directed to the landfill, where a$10 fee is charged for removing
freon and most of the metals are recycled.
• Cloth could be collected at all the chop-off locations and sent to the Salvage Centre.
• Batteries could be directed to any local retail stores that are participants in the
Rechargeable Battery Recycling Corporation, such as Canadian Tire, Canon Canada,
London Drugs, and Zellers. Alternatively, the Town could sign up with the Rechargeable
Battery Recycling Corporation for the collection of batteries.
• Tires should be banned from garbage and directed to the designated retail stores
according to the Tire Recycling and Management Regulation.
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6.4.6 Adopting aProactive Response to Market Conditions for Recyclables

As presented in Chapter 5, recycling is financially beneficial even without the revenue from
market sales. Market profit is abig "bonus" for the municipal recycling program. Adjusting
tactics to increase profit or avoid "losing profit" will increase the financial benefits of recycling.
These tactics include:

1.

Strategically increasing the recycling of certain products

A recycling program can maximize its effectiveness by concentrating on:
• Those products that demand higher prices
• Products in greater market demand
• Products which can be collected and processed with less cost and effort and fewer
resources
• Products for which there are local or nearby markets
• Products that are abundant in the waste stream.

Canada is very wasteful society, especially with paper products. The same is true for Okotoks,
where paper represents more than 25 percent of the waste stream. Vast amounts of energy are
required to produce paper products. In the area of residential waste, paper is also the main
contributor to global warming, because of the large amount of greenhouse gas emissions from
paper products in landfill. Conversely, if recycled, most paper products including old corrugated
cardboard, newspaper and office paper can generate considerable profit from the marketplace.
Recycled office paper, such as white ledger and color bond paper, has avery high market value
but represents only three percent of the products recycled in Okotoks. Therefore, increasing the
recycling of these profitable paper products should be aprimary strategy for Okotoks in
improving environmental quality and enhancing profits from recycling.
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2. Limiting exposure to the volatile low-return market for metals and glass

With amarket price of $20/tonne for metals and $10/tonne for glass, the current costs for
sorting, crushing, baling and shipping seem too high to be sustained by Okotoks' recycling
facility. The high cost of processing may be due to the low tonnage of metals collected (poor
efficiency of scale) and the high cost of labor (use of labor-intensive machinery and processing).
It is suggested that Okotoks reduce the expense of processing metal by increasing the recycling
tonnage and looking for amarket that requires less processing. Another option for reducing
processing costs is the diversion of glass and metal beverage containers to the local bottle depot.
By doing so, processing costs could be avoided and municipal revenue could increase by
$15/tonne recycled glass and $30/tonne recycled metals. As indicated by G. Dawson, the
municipality is considering assuming responsibility for the operation of this depot. If the
municipality were to operate the bottle depot, then the recycling policy can be adjusted to divert
all the beverage containers, including metals and glass, to the bottle depot instead of the
recycling depot. The municipality will benefit by avoiding the risk of adepressed market and
receiving the return fee from the beverage industry.

3. Separating the more profitable recyclable materials from those that are less profitable

Some plastic products such as HDPE plastics (milk jugs) and PET plastics (plastic bottles) have
ahigher processing cost but are still profitable because of their high market prices. Rapid
improvements in technology have cut costs and reduced the energy input required to use these
two materials in the manufacturing of new products. As aresult, they have become even more
competitive with products manufactured from virgin materials. These cost advantages can be
expected to ensure amarket for recycled HDPE and PET plastics. It is advisable to establish a
separate inventory for PET products to increase the market profit. Greater emphasis needs to be
placed on the recycling of these materials.

Similarly, there is astronger market for recycled aluminum and the recycling of aluminum has
dramatically lower energy requirements. Therefore, in response to the generally depressed
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market for the full range of recyclable metals, it is suggested that aluminum, as the most
economically viable recyclable metal, be separated from the other recycled metals to help
increase the market revenue. A separate inventory for aluminum can also help track and
evaluate the degree of success of recycling in Okotoks.

6.4.7

Utilizing Other Waste Reduction Approaches

Recycling should not be the only approach that municipalities use to achieve their waste
reduction goals. Some plastic products cannot be practically recycled with the technology
available at this time. Some recycled glass and metals are not profitable. Waste management is
basically aprocess of selecting the best destination for an old product. In some circumstrnices,
other approaches are preferable simply because they have more benefits than recycling. More
waste reduction approaches also provide the public with more choices in dealing with their old
products. People who do not favor recycling may choose to compost or at to exchange old
products. Some people might not recycle, but, on the other hand, such people may produce less
waste. An important attribute of any waste management system would be that it provide arange
of choices for those who want to participate. The following are the other approaches that
suggested to be considered by the Town for improving waste reduction.

1. Source Reduction

The energy savings and reduction of greenhouse gases by recycling is impressive. If
combined with areduction of consumption, the results are even more significant. By
reducing consumption, the products requiring disposal or recycling are not even produced in
the first place. Without the manufacture of the product, the waste disposal costs of collection
and processing are eliminated altogether.

There are environmental, financial and social benefits every time aproduct is exchanged for
further use (rather than being replaced by anewly produced product) and every time achoice
is made to forgo or reduce consumption. Tracking and recording source reduction activities
and exposing their benefits can encourage source reduction. The waste generation rate in this
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thesis does not consider the waste diverted by source reduction. As aconsequence, the waste
reduction rate does not reflect the reduction of waste at the source. This is one of the
limitations of the waste reduction rate as ameasurement tool. The municipality should invest
more in advocacy of and education in source reduction, and should support research in this
area.

2.

Composting

Based on information from Environment Canada (1996), energy used in composting is only
in the range of 20 to 40 MJ/tonne. However, its effectiveness in diverting waste, reducing
contamination, increasing soil fertility, and generating profit is significant. Organic waste
represents almost 35 percent of the waste at Foothills Landfill and is the major source of
landfill gas and groundwater leachates. Since 1994, an annual average of 800 tonnes of
organic waste has been delivered to the composting facility in Okotoks. Selling compost
increases municipal revenue by $40,000 to $50,000 ayear. With this strong commitment to
composting, it is reasonable to expect that the residents of Okotoks will accept amore
aggressive ban of organic waste from garbage collection. By doing so, 400 more tonnes of
waste would be removed from the landfill every year. The ban on organic waste could be
combined with the implementation of curbside collection and improvements to the existing
composting site.

Currently the composting process used in Okotoks is windrow composting. There is no
effective monitoring of the materials deposited in the composting site and there is no
ongoing management to maximize the speed and effectiveness of the composting process or
minimize adverse effects such as odours. Organic waste accepted at the composting site is
limited to some plants such as trees or grass. Other organic recyclables such as kitchen
food, animal manure and animal oil are excluded. Once the Town achieves ahigher level of
organic waste collection at the composting site, it should improve the management of the
composting process by introducing such methods as aerated static piles, in-vessel or even
anaerobic composting. The Town is currently negotiating with aprivate company to expand
and improve the composting operation. The Town should encourage backyard composting
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by strengthening communication and education. Composting can be promoted by such
methods as distributing composting units door-to-door and providing avolunteer technical
support system, known as a"master composter"4 campaign. Such methods have proved to
be highly effective in many communities in British Columbia.

If acurbside collection program is implemented in the town, there is an opportunity to
combine the collection and processing of dry recyclables and compostables into one system,
which is a"streamed waste processing system" as described in Chapter 2.

3. Energy recovery

As indicated by G. Dawson, there are no energy recovery facilities serving the Okotoks area
and energy recovery from combustion has not been considered an option at the current time.
Similarly, energy recovery from landfill gas is not presently under consideration. The
Foothills Landfill is still arelatively new facility and, according to the Manager S. Foley, the
amount of landfill gas created does not result in significant adverse impacts and is
insufficient to capture for energy recovery. Notwithstanding this view, the functions and
benefits of energy recovery have been revealed by much recent research, as discussed in
Chapter 2. Combustion is not only an effective method of waste treatment and disposal, but
it can also be used to recover asubstantial proportion of the energy contained in waste. Such
energy can be used to provide heat and produce electricity. According to Environment
Canada (1996), some high carbon content materials have avery high heating value for
energy recovery, such as:
.

Mixed paper: 14,641 KJIkg

• Newspaper: 17,597 KJ/kg
4 "Master

composter" programs have been run with ahigh level of success throughout North America. The basic premise of
these programs is an exchange. Small groups of individuals are provided with in-depth training in source composting
techniques at no cost, with the intention that these individuals then give back an equivalent numbers of hours passing on their
knowledge and training in their local community. Volunteers typically contribute their new knowledge in areas that reflect their
own personal interests and circumstances. For example, some teach family and friends, some act as aresource person in their
own neighbourhood and others organize and lead seminars or run demonstration projects in their local communities.
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• Corrugated cardboard: 17,597 KJ/kg
• Mixed plastic: 33,432 KJ/kg
• Tires: 32,316 KJ/Kg
• Leaves: 20,611 KJ/kg

Although combustion produces greenhouse gases and may release toxins, heavy metals and
other substances, greater use of energy recovery will reduce both the pressure on landfill
and the use of fossil fuels, helping to alleviate problems associated with the greenhouse
effect. For some paper and plastic materials, recycling is not achievable for economic or
technical reasons. If these materials are not recycled, they can be used for energy recovery
and provide aviable local source of energy. Recovering the high energy content of these
materials can be abetter alternative than disposing of them in the landfill site. Before
applying this method, an impact analysis and acost-benefit analysis should be conducted to
evaluate its feasibility.

Due to the high capital cost of developing an energy recovery facility, this waste
management tool would be more feasible if provided with the collaboration and support of
all the municipalities that use the Foothill Landfill site.
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CHAPTER 7 RECOMMENDATIONS AND SCENARIOS
Okotoks has established along-term goal of achieving asustainable community. A
sustainable community has aclean natural environment in which waste is minimized or
eliminated altogether. It also has an efficient and conservation-oriented economic
environment and adynamic and responsive social environment. Recycling and other waste
reduction practices, with their interconnectedness with every aspect of acommunity, can
help achieve sustainability of the natural, economic and social environment of the
community.

In the year 2000, Okotoks achieved awaste reduction rate of 32.4 percent. With a
generation rate of 0.46 tonnes/capita/year, atotal of 5,187 tonnes of waste were generated,
of which 3,500 tonnes were disposed of at the landfill. If the population reaches 30,000 by
2020 as predicted, and if Okotoks retains the same per capita waste generation rate and
waste reduction rate as the year 2000, the total waste generated in 2020 will be 13,800
tonnes, of which 9,000 tonnes will be sent to the landfill. The amount of waste disposed of
at the landfill will be three times of the amount in 2000. If all the other municipalities that
send waste to the Foothills landfill exhibit similar trends in population growth and waste
generation, the lifespan of the landfill would be reduced by two-thirds. The region will be
faced with the need to spend millions of dollars on upgrading the current landfill or
constructing anew landfill. This prospect is in direct conflict with the vision of
sustainability for Okotoks. As aresult, Okotoks needs to set aside more resources and
develop more proactive strategies to encourage public participation in waste reduction and
to increase waste diversion. Seven recommendations including both short-term, long-term
and continually implemented strategies are proposed in the following section. Later in this
chapter, three scenarios with different combinations of elements from these strategies are
presented. The focus is principally on the recycling of residential wastes. However, the
recommendations and scenarios also consider other waste reduction approaches, such as
source reduction, composting and combustion, as well as waste reduction in non-residential
sectors, such as the commercial, institutional and industrial sectors.
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7.1 Recommendations

This study does not propose anew waste management system or new strategies. Instead,
the study makes recommendations that are drawn from all the research and discussions
presented in earlier chapters including literature review, life cycle analysis and community
research. These recommendation represent asynthesis of all parts of the study and are
custom-designed to meet the needs and circumstances of Okotoks, particularly with
reference to the following community parameters:
• physical characteristics
• historical and present waste management practices
• demography
• existing regulations governing waste management
• Okotoks long-term strategic plan
• public opinions obtained from interviews and surveys
• Okotoks in the context of the Foothills Region.

7.1.1 Strengthening Education and Advocacy

The need for education and advocacy has been presented in detail in Chapter 6. Not
referenced in Chapter 6is that the greater need for education and advocacy is in response to
the rapidly growing and demographically dynamic population of Okotoks. By 2020, at a
population of 30,000, the current number of recyclers will represent only asmall proportion
of this population. Without strengthened and continued education for residents, especially
for newcomers, it will be challenging for Okotoks to maintain even its current waste
reduction rate.

The following actions are proposed to strengthen education and advocacy:
1. Establish aseparate budget for education every year. A separate fund should be
established for education and advocacy of waste reduction. A practical action plan
should be prepared to implement arange of educational activities, which will vary
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depending on how much funding is provided. The plan should include abudget that
clearly allocates funds for:
• educational lectures and special programs such as a"Master Composter"
project
• surveys and studies on special topics
• advertising
• annual promotional events such as the "Christmas tree recycling" campaign.

2.

Strengthen transparency and the feedback system. Information on budget, action
plans, expenses, and recycling achievements should be made available to the public.
An efficient feedback system should be set up, on apermanent basis, to provide the
public with ameans to comment on the municipal budget and the operation of the
recycling depots. Municipal decisions could then more accurately reflect public
opinions. This communication channel can be established by such means as:
• providing information brochures and comment forms at the recycling depot
• reporting recycling tonnages and relevant municipal budget decisions
regularly in the local newspaper and on TV
• providing a24-hour information hotline that answers frequently asked
questions and provides basic instructions for recycling
• including information and survey questions with utility bills delivered to
residents
• providing the results of surveys or studies as soon as possible
• providing up to date information and answers to frequently asked questions
on the municipal website.

3. Establish communication between recyclers and non-recyclers. Local newspapers,
the Town's website and other practical means can be used to establish
communication between recyclers and non-recyclers. For example, non-recyclers
can ask questions and explain their difficulties of recycling. Recyclers can answer
some of the questions and share their experience and knowledge of recycling, such
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as how to separate and store the recyclable products and how to make peeling and
cleaning easier.

4. Demonstrate recycling on-site and at local media on aregular basis. Regular
demonstrations of recycling at the depot could be provided, perhaps on amonthly
basis. These demonstrations would be especially helpful for new residents in the
Town. Also, staff can provide lectures on all matters related to the recycling
program. Information may include what materials can be recycled, how to process
and store these materials at home, how to sort them into different bins at the depot,
and general information on bow the materials will finally be recycled. The lectures
could also provide information on the environmental and financial benefits of
recycling. Notice of demonstrations and lectures should be provided in advance to
the local media. These demonstrations can also be taped and shown on local cable
TV.

5. Focus on the education of children. Children are more likely to be influenced by
education at schools. In addition to all the events already in place, educators can
employ avariety of approaches to influence the children's consumption and disposal
behaviours, such as recognizing recyclables in class, reporting recycling successes
of their family, sharing recycling knowledge and holding essay competitions about
recycling. The children's interest will inevitably have an effect on the behaviour of
their families because parents normally want their children to believe that they are
moral and responsible people.

6. Focus on the education and promotion of source reduction at home. Reusing old
products and reducing unnecessary or excessive consumption of new products can
reduce the amount of waste generated. In addition, source reduction does not result
in the energy consumption and gas emission associated with other waste
management processes such as landfllling and recycling. From alife cycle
perspective, reducing waste generation at home should be emphasized because it is
the most effective way of saving natural resources and protecting the environment.
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An active educational and promotional program should be initiated to draw
attention to the environmental benefits of source reduction and to encourage
constructive changes in the public's consumption behaviour. This education and
promotion of source reduction can be achieved by:
• Publishing educational articles and studies on source reduction in the local
media, such as in newspapers, on TV and on websites
• Encouraging businesses and activities that facilitate the exchange and reuse
of products, such as salvage centres and garden sales
• Encouraging the establishment of rental stores, second hand stores or stores
that re-sell used products for charity, and
• Providing free pick-up information brochures listing used household items
available for resale.

7.

Support research and studies on waste reduction. Continued research is required to
establish amore efficient and effective recycling system, to improve techniques in
processing recyclables, to increase public participation in recycling, and to reduce
the costs incurred by the municipality. It is important for Okotoks to support and
sponsor this research and to use the advice of experts in its waste reduction policies
and practices. By involving universities, research institutions and individuals, the
municipality can establish the following grants or competitions according to its
needs:
• Contests for the design of recycling depots and recycling bins, or selection of
new drop-off locations
• Market research for new recyclable products
• Comparative analysis of different collection and processing methods such as
drop-off collection, curbside collection, streamed waste processing or mixed
waste processing
• Research on the feasibility of utilizing new waste reduction facilities such as
energy-from-waste facilities or landfill gas recovery facilities
• Research on public participation and design of special promotional programs
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• Research on the possibility of public-private partnerships, and
• Any other topics that the Town deems to be helpful for its policy making.

8. Explore partnerships with community groups and agencies. Environmental
education can achieve its greatest success only if there is involvement and
representation from groups in the community. Some voluntary groups like the
"Okotoks Coalition" and the "Foothills Recycling Society" historically have been
active in environmental education and promotion. These groups have astrong
connection with area residents and have gained the confidence and trust of the local
population because of their strong commitment to social ideals and the well-being
of the community. The Town should increase its efforts to build on multidimensional partnerships with these groups to further promote waste reduction.
These grassroots groups and any other community groups with similar ideals need
the support of local government, especially financially, in their initiatives to reduce
waste. Sponsoring these groups can take the following forms:
• Establishing funding for environmental stewardship programs initiated by
local grassroots groups
• Recognizing and honouring extraordinary organizations or individuals for
their dedication to environmental education and advocacy, and
• Helping these groups to acquire funding or recognition from higher-level
governments.

7.1.2 Adjusting Approaches According to Market Fluctuations

Market fluctuations for recycled products have been discussed in Chapters 5and 6.
Although profit is not necessarily the main purpose of recycling, an astute waste manager
will always try to avoid unviable ventures in the marketplace and maximize profit. The
following summarizes the suggestions for dealing with market fluctuations Chapter 6:

1. Increase the recycling of paper products. Paper products constitute alarge
proportion of residential waste and can be most profitable when recycled. The best
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way to maximize the recycling of paper is to ban paper products from the garbage
stream.

2. Limit exposure to the volatile low-return market for metals and glass. In view of the
data on current processing efficiencies, Okotoks should avoid processing metals and
glass containers by diverting them to the local bottle depot. The ultimate solution,
however, is to improve processing efficiency so that costs can be decreased. To
achieve this, processing techniques need to shift from the current labour-intensive
system to amore mechanized and streamlined system (e.g. streamed processing or
mixed waste processing).

3.

Separate the more profitable recyclable materials from the less profitable materials.
Separate inventories should be established for HDPE plastics (i.e., milk jugs), PET
plastics (i.e., plastic bottles), and aluminium.

4.

Study the market for recyclables and be sensitive to changes in the market. The
market for recycled materials varies throughout the year, throughout economic
cycles and due to other factors. It is possible to anticipate these fluctuations and
take advantage of resulting market opportunities when they arise.

5. Add the profit from composting to the municipal cost-benefit sheet Composting of
organic waste generally costs less than the recycling of dry products and thus is
usually profitable. Composting can also be viewed as the recycling of organic waste.
Historically it is closely related to recycling: they are complementary activities that
are mutually supportive. People who recycle are likely to be more inclined than
others to compost their organic waste. In amunicipal education package, education
on recycling is usually combined together with education on composting. Dry
recyclables and compostables are sometimes collected or processed in the same
system (i.e., astreamed processing system). There are economies and efficiencies
that can be achieved by integrating the promotion, processing and administration of
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recycling and composting. It is reasonable to budget and record the achievements of
recycling and composting in the same spreadsheet.

7.1.3 Increasing Drop-offLocations for Recyclables

Okotoks currently has only two recycling depots. One is the central depot where
recyclables are also processed, and another is the fire department building with five bins for
selected types of recyclables. These two locations are too distant from much of the resident
population of Okotoks and are not sufficient to provide for reasonable and convenient
access. In 1992 when Calgary decided to establish recycling depots throughout the city, a
standard radius of 1.6 kilometres (imile) was used to define the surrounding area served by
the depot. This relatively small service area allowed the depots to be compact in scale and
to have very modest land requirements. Based on the 1.6 kilometre standard, Okotoks needs
at least 4or 5more drop-off locations. The depots should be placed in:
• locations that have the greatest population within a1mile radius (e.g. central to the
areas with the greatest population density)
• locations that provide excellent accessibility and efficient transportation, and
• locations that are frequently visited by the public, such as shopping malls, parks,
theatres or grocery stores.

It is not necessary for every depot to provide for the collection of all types of recyclable
materials. Materials which are dropped off less frequently can be collected at fewer
locations. For example, it would be adequate to provide for the collection of clothing at
only two locations, one south of the Sheep River and the other to the north.

Determining the optimal location for the depots could be aresearch project using aGIS
(geographical information system) program which takes into consideration such factors as
population, land use, transportation, and economy.
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7.1.4 Providing Curbside Collection Service/a Streamed Waste Processing System

As discussed on anumber of occasions in earlier chapters, acurbside collection system is
more effective in encouraging public participation and increasing the amount of waste
diverted from the landfill. The study shows that the citizens in Okotoks support the use of a
curbside collection service. This project recommends that acurbside program be
implemented in the Town at the earliest opportunity.

A curbside program can be expected to cost more than adepot program due to the extra
capital and operational requirements of the collection process. The additional costs include
purchase and maintenance of vehicles and receptacles, employees' salaries and energy
consumption. Residents still will be required to sort their recyclables into different
containers at the source so that the processing cost of sorting will not increase significantly.
These costs can be largely offset by revenues and savings from other sources. A household
service fee (according to the surveys, $3/month is acceptable) will provide revenue that
partially offsets costs. In addition, assuming more recyclables are collected, costs will be
offset by the increased revenue from the sale of recyclables. Savings will also be realized
because of the garbage that does not have to be collected and the disposal fee that does not
have to be paid. Furthermore, the benefits of curbside recycling clearly outweigh those of
drop-off recycling if the economic, social and global environmental benefits are viewed
from alife cycle perspective.

The current drop-off recycling system in Okotoks is not capital-effective due to relatively
high cross-contamination and high labour costs required for processing. Once the public has
fully accepted aregular curbside program, it is possible to implement more advanced and
more mechanized recycling systems such as streamed solid waste processing (wet/dry
collection) and mixed waste processing. Both of these approaches feature higher capital
costs and high public participation and are usually implemented on the basis of an existing
curbside system. They provide the opportunity to maximize the efficiency of the collection
of garbage, organics and recyclables into one package. In the long run, they are more capital
efficient than the current drop-off program.
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Because it generally takes two or three years for the public to become familiar with anew
system, and the proposed new systems require an immediate and substantial fmancial
commitment from the municipality, the implementation of acurbside system and possibly
more advanced processing systems should take the following successive steps:

o

Start aone-year curbside collection pilot project in selected neighbourhoods and
analyse the feasibility and technical details of implementing the curbside program
in the whole town. Meanwhile, aggressive advocacy and education programs
should be implemented. The result of the pilot project should be revealed to the
public in an annual report.

•

Implement acurbside collection program for the entire town while provisionally
retaining the drop-off service.

•

When curbside collection has become commonly accepted and achieved ahigh
rate of participation, consider converting to the wet/dry streamed processing
system. It is recommended that afour-stream system be used, requiring the
residents to separate their waste into four broad categories: paper, other dry
recyclables, organic and garbage. This approach avoids cross-contamination of
paper products with other recyclables, reduces processing expenses (the paper
can be sent directly to market with no processing or with only minimal
processing), and maximizes the recycling of paper. The collection may be biweekly or even less frequent, depending on the amount of waste produced. Bulky
waste, clothing and household hazardous waste can be collected less frequently
by aseparate collection system. Since the residents have already paid $18/month
for garbage collection and $3/month for curbside collection of dry recyclables,
they would logically accept replacing these two fees with asingle household
service fee of $20/month for the streamed collection of garbage, recyclables and
compostables. The increased capital cost can be offset by the household service
fee.

•

When curbside collection has achieved the maximum public participation and
population growth in the town is stable, the number of drop-off locations can be
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reduced. At that time, the drop-off depots may only be required to serve visitors
and residents from surrounding rural areas.

Multi-family dwellings currently constitute 17 percent of the total number of households in
Okotoks and they are expected to constitute ahigher proportion in the future. Due to the
relatively higher density and lower storage space of multi-family dwellings, it is difficult for
these residents to store alarge number of recyclables in their dwellings or to receive the
same door-to-door collection service as the residents in single-family dwellings do.
Therefore, programs for the residents of multi-family dwellings could be adapted to provide
equivalent service to the standard curbside collection. For example, apartment managers
could, for afee to the Town Solid Waste Services, arrange for on-call collection or
collection in accordance with apredetermined pick-up schedule. Every multi-family
building can be provided with recycling bins for the collection of recyclables. Residents in
the building can simply drop off their recyclables when they drop off their garbage. Once
the four-streamed recycling system is implemented, high-rise buildings may even be
designed with four drop-off chutes on each storey. Residents could separate their waste and
drop it off into the four chutes without leaving the building. The garbage could be collected
in purpose-built containers in the basement of the building.

7.1.5 Limiting Household Garbage and Enforcing Bans on Some Recyclable Materials

A high diversion rate cannot be achieved if it depends entirely on the voluntary
participation of the public. Providing curbside service, strengthening education and
increasing the number of depots cannot motivate all people to participate in recycling. The
results of the surveys presented in Chapter 6reveal that more than half of the non-recycling
candidates would not participate in acurbside program if there were auser fee.
Proportionately, those people may represent more than 20 percent of the total population
according to the current 60 percent participation rate. These citizens seem to display a
degree of apathy and indifference to the stewardship and well-being of the environment and
the community. They also are not prepared to pay for aservice benefiting both the
community and themselves because they assume it is the local government's responsibility
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to "deal with garbage". To change the behaviour of these people, stringent regulations are
required. Bans on some recyclables and restrictions on the number of household garbage
units have been effective measures in many communities and are supported by many of the
active recyclers canvassed during the surveys reported in Chapter 6. Regulations to ban or
restrict behaviours are strongly recommended in this project. Such measures should be
implemented in combination with acurbside program. As discussed in Chapter 6, the
current three-unit garbage limit is not sufficient to compel residents to recycle. A
regulation establishing amaximum of two or even one garbage unit per week is required in
combination with other supportive measures such as landfill bans and curbside collection.
Since the implementation of landfill bans cannot achieve success without the cooperation of
the Foothills Landfill and other neighbouring municipalities, bans should be carried out
progressively and feedback and results should be monitored carefully depending on
feedback and results. It is recommended that materials be banned from the landfill in the
following sequence:
• paper and yard waste
• all compostable organic waste
• most recyclable metals, glass, and plastics
• bulky wastes, clothing and household hazardous waste
• other waste that can be diverted with the existing waste recovery technology.

7.1.6 Initiating aRegional Waste Reduction Plan

1. The needs of aregional waste reduction plan

The success and effectiveness of Okotoks' waste reduction programs depend on the
collaboration and participation of the other municipalities of the Foothills region because:
• The waste reduction efforts of one or two municipalities will have only aminor
influence on the reduction of regional waste and the improvement of the local
environment.

Chapter 7Recommendations and Scenarios

Page 199

• The landfill is owned by the Municipal District of Foothills and any regulations on
the landfill, such as alanclfihl ban, are under the jurisdiction of the M.D. of
Foothills.
• The Foothills Landfill provides service to all municipalities including the
Municipal District of Foothills, Okotoks, High River, Black Diamond, Turner
Valley, and Nanton. To adopt any new regulations or policies for the landfill, the
M.D. of Foothills needs the support of the majority if not all of the other
municipalities. All the municipalities have different practices, achievements and
goals in the area of waste reduction. Some are more aggressive and some are more
conservative. As aresult, they may wish to take different approaches in their waste
reduction practice and may have different opinions on policies implemented by the
landfill.

2. The benefits of aregional waste reduction plan

The benefits of implementing aregional waste reduction plan can be summarized as
follows:
• Benefits for the region. Okotoks started processing recyclables for other
communities such as High River in 1996. It is possible to extend this practice by
establishing aregional material recovery centre to serve all the municipalities of the
Foothills Region. The current processing system in Okotoks, however, is not well
mechanized or automated but is labour-intensive and inefficient. More advanced
mechanical and technological processing systems, such as astreamed processing
system and an energy recovery facility, are more effective in diverting waste but
have higher capital requirements. It is more efficient and cost-effective to use these
systems on aregional scale than on the scale of the individual community. A plan
based on the cooperative efforts of all the municipalities in the region would make it
possible to introduce these facilities. The region would eventually benefit from
reduced waste in all communities and lengthened lifespan for the landfill.
• Benefits for the more advanced and progressive municipalities like Okotoks.
Okotoks has the opportunity to implement its aggressive and intensified waste
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reduction plan without assuming all the responsibility for high capital and
operational costs. Okotoks may also achieve its goal of developing into apolitical or
economic centre for the region by assuming aleadership role in the promotion and
implementation of the regional waste reduction plan.
Benefits for the municipalities that have not started or have lower level waste
reduction programs. These municipalities will benefit from valuable information,
experience and knowledge that will help them catch up with the more advanced
communities.

To achieve this regional cooperation, the Town should establish adialogue with the other
municipalities to build support and promote the benefits of apartnership. Actions that can
be taken include proposing ideas, holding group negotiations, soliciting public opinion,
investigating joint funding opportunities, analysing fiscal and economic benefits, providing
information and technical assistance, involving facilitators and researchers, and working to
achieve understanding and compromise.

3. The components of the regional waste reduction plan

The plan may include the following:

1)

Landfill bans.
A landfill ban can be effective only if there is arecycling program available to the
residents of all the communities. The number of products that can be banned depends
on the success of waste reduction efforts in these municipalities. As circumstances
warrant, the number of banned products may be expanded from time to time.

2)

A regional composting site.
In response to the increased organic waste captured in the municipal composting site,
there is an increased need to convert to amore advanced composting system (e.g.,
from windrow composting to in-vessel composting, or from aerobic composting to
anaerobic digestion) and possibly to expand the area of land used for composting.
Meanwhile, the nuisance associated with odour and possible contamination at the
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existing municipal composting site may increase. The establishment of aregional
composting site outside of the Town (ideally located in the current landfill) can avoid
the interface problems of locating it within an urban context, make it possible for
organic waste and garbage to be collected in asystem, and provide convenience for
the rural residents.
3)

A regional material recovery facility.
This facility is designed to process the source-separated materials delivered by the
municipalities. Processing methods can include manual sorting, magnetic and electric
field separation, compaction, and size reduction using machinery such as shredders or
grinders. Some processing equipment used in the Okotoks recycling depot, such as
balers and shredders, can continue to be used in the new processing facility. The
facility would be better situated at the current landfill to link up the processing and
composting of organic waste and the disposal of residuals after processing.

4) A regional recycling depot.
A depot at the Foothills Landfill should be completed as early as practical. Currently
residents in the rural areas are not served by their own recycling programs (either
depot or curbside). The survey revealed that some residents living adjacent to
Okotoks delivered their recyclables to the Town's recycling depot. Providing a
facility for the collection of recyclables at the landfill could encourage the rural
residents to recycle. For urban residents who deliver their waste directly to the
landfill, the proposed depot would provide convenience and the opportunity to
recycle at the landfill. If bans on certain materials are imposed at the landfill, the
establishment of aregional recycling depot would be essential in order to provide a
recycling facility for all those communities that would otherwise have no recycling
facility. In addition, certain waste banned from the landfill could be recycled on the
spot at the recycling depot.
5) A regional energy-from-waste facility.
Some paper and plastic products are either not profitable in the current market or not
recyclable with the existing recycling techniques but have high heating values. The
introduction of acombustion facility can divert the "hard-to-recycle and
hard-to-compost" materials and help accomplish even greater reduction of waste in
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the region. Energy generated at such afacility could then be fed into the power grid.
However, incineration can only be utilized if:
•

there is support from and collaboration in the Foothills Region and all the
member municipalities to share the high cost of an incineration facility (this
would be most effective if aregional waste reduction plan is implemented, in
which the use of incineration is one component)

•

improved technology can be applied to reduce the gaseous and solid
contaminants produced by incineration, in order to achieve compliance with
the stringent provincial emission standards

•

apublic consultation process is undertaken, and the incinerator has ahigh
level of popular support from the citizens of the local communities

•

the incinerator is located where it will have the least adverse impact on
surrounding areas and the most convenient access from all the member
municipalities and the Foothills Landfill (a possible location is at the existing
landfill site).

7.1.7 Experimenting with Public Private Partnership in aReceptive and Structured Way

The focus of this Master's Degree Project is residential waste. However, in the Province of
Alberta, residential waste comprises only 33 percent of the total waste received by landfill
sites. The remaining 67 percent of waste comes from non-residential sectors, such as
construction and demolition (C&D) and institutional and commercial (I & Q. These nonresidential sectors should take their share of the responsibility to reduce waste by making
the same efforts as residents and local governments.

In addition, some residential waste reduction approaches suggested in this study cannot be
successfully implemented without the support of the non-residential sectors. For example, it
is impractical to apply alandfill ban only to residents and not to businesses or institutions.

The surveys presented in Chapter 6indicate that residents feel that local businesses should
take more responsibility, especially financial responsibility, to reduce waste. The residents,
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however, are also concerned that the Town may lose control of the recycling service if they
establish partnerships with private companies.

It is recommended that the Town encourage local private companies to reduce their own
waste and, where appropriate, to promote and sponsor waste reduction programs in the
community. These measures should be introduced initially on amodest scale and then
monitored for effectiveness. Changes can be made in response to opportunities to improve
waste reduction measures. Areas that local private businesses and institutions can
participate in and sponsor include:
• Education and advocacy
o

Upgrading recycling and composting facilities

• Developing aregional waste recovery facility
• Formulating aregional waste reduction plan.

Table 7-1 is asummary of the main elements in the aforementioned seven strategies.

•A separate budget for
education
•Transparency and
feedback system
•Communication
between recyclers and
non-recyclers
oDemonstration classes
for recycling
•Education of children
oEducation on source
reduction
•Research and studies
Partnerships with
community groups
and agencies

Table 7-1 Main Elements of Seven Strategies
Provide Curbside Limit Household
Increase
Garbage and
Drop-off
Collection
Enforce
Bans for
Locations
Service or a
Some Recyclable
Streamed Waste
for
Materials
Recyclables Processing
by:
by:
System
in the following
sequence:
•A garbage limit
• Increasing the
• Adding
of one or two
•Pilot project in
four
recycling of
units per week
selected
paper products
more
neighbourhoods •Bans starting
drop-off
• Reducing
depots in • Curbside
with paper and
exposure to
the
town.
yard waste
collection for
metals and glass
the entire town
• Separating
• Convesion to
inventories for
the wet/dry
different
streamed
materials
processing
• Being sensitive
system
to changes in
•Reduced use of
the market
drop-off depots
• Adding
compost
and by:
revenue to the
• Provision of
municipal costequivalent
benefit sheet
curbside
collection
service to
multi-family
dwellings

Make
Adjustments in
Response to
Market
Fluctuations
by:

Initiate a
Regional Waste
Reduction Plan
with:

Landfill
bans
• A regional
composting
site
• A regional
material
recovery
facility
e A regional
recycling
depot
• A regional
energyfrom-waste
facility

Experiment with
Public-Private
Partnership in a
Receptive and
Structured Way
through:

•

•
•

•

•

Education and
advocacy
Upgrading of
recycling and
composting
facilities
Development of
aregional waste
recovery facility
Formulation of
aregional waste
reduction plan.
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7.2 Implementation of the Strategies

Each of these strategies would be implemented on different time scales depending on the
complexity of implementation and the degree of reliance on external factors such as support
from higher levels of government, cooperation of neighbouring municipalities and the
availability of resources. Generally, ahigher priority is given to those strategies that can be
accomplished with less effort and shorter time, less technical, financial and administrative
requirements and less reliance on external factors.

1. Strengthening education should be pursued by the Town on an on-going basis but
the priority given to this strategy may vary over time. It is apriority at present
because there is aneed to raise the level of awareness of waste reduction to achieve
greater participation in recycling. Renewed emphasis on strengthening education
will be required whenever new technologies or systems are implemented in the
community. In the future, when public participation and community waste reduction
have reached higher levels, education in the community may not need to be assigned
such ahigh priority.

2. Making adjustments in response to marketfluctuations is currently apriority
because the market for recyclables is fluctuating and the revenue from recycled
materials is not stable. Being sensitive to market fluctuations can help protect the
recycling business and maximize profits from recyclables. In the future, with more
involvement and participation from other segments of society, such as industry and
senior levels of government, the market for recycled materials is expected to be
more stable and profitable. When ahigher level of stability and profitability are
achieved, sensitivity to the market may not be as critical.

3. Increasing drop-off locations is acurrent priority. It is simple to implement and can
be realized without advances in technology. Also it has alow level of dependence
on external factors and the other strategies.
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4. Introducing acurbside recycling program can have aprofound and immediate
effect on improving the success of recycling in the community. Curbside collection
of recyclables should be given ahigh priority now even though it requires higher
financial investment and greater public acceptance. Once the curbside system has
achieved its goals of significantly improved public participation and greater levels
of waste reduction, it may be converted to amore advanced streamed waste
processing system. Compared to acurbside system, streamed waste processing is
more complex to implement and relies more heavily on external factors. As a
strategy, introducing astreamed waste processing system does not have ahigh
priority at present because it depends on first establishing asuccessful curbside
system for the collection of recyclables.
5. Limiting household garbage and enforcing bans are combined into one strategy
because they are mutually complementary. The success of one reinforces the
success of the other. As discussed in Chapter 6and earlier in this chapter, the use of
ahousehold garbage limit may not achieve the desired result if not combined with
bans on certain materials. A garbage limit and landfill bans should be started early,
perhaps initially on an experimental basis, allowing for adjustments that will, over
time, make the practices more effective and practical. The limits on household
garbage can be imposed unilaterally and should be introduced immediately.
However, the success of alandfill ban requires consultation and buy-in from all the
other municipalities that deliver refuse to the landfill site. Developing acoordinated
plan for alandfill ban with all the affected municipalities and securing their support
is expected take some time and effort. Because of this dependence on external
factors, introducing alandfill ban is expected to be acomplex and challenging
process. In view of this, enforcing alandfill ban, although important, has alower
priority than imposing the household garbage limit.
6. As stated in Section 7. 1, initiating aregional waste reduction plan and
experimenting with public-private partnerships are long-term strategies for the
Town's waste reduction initiatives. Long-term strategies are focused on aperiod of
ten years or longer. They would not be the Town's the highest priority at the present
time but are essential for achieving sustainability in the long term. The
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implementation of these strategies usually depends on external factors and the
success of short-term strategies. Therefore, to achieve the goals of the long-term
strategies, it is necessary to accomplish some of the short-term goals and set in place
some of the infrastructure and practices that will allow the longer-term goals to be
met. For example, the regional waste reduction plan can be split into many
short-term objectives and some actions should be initiated on an opportunity basis
even though they are not considered an immediate high priority.

Strengthening education, adjusting market approaches, increasing the number of depots,
introducing curbside collection and applying ahousehold garbage limit are the high priority
strategies that should be implemented immediately and accomplished within five years. In
addition to being less complex and less reliant on external factors, these strategies are
interconnected and mutually supportive. Some strategies achieve their greatest success only
when combined with the implementation of other strategies. For example, the
implementation of acurbside collection system will not achieve optimal effectiveness
without agarbage limit. An aggressive educational program is critical prior to the
implementation of curbside recycling across the whole town.
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Comparing the Strategies by Period, Complexity, Dependence on
External Factors and Level of Priority
Technical

Approaches

Period of

financial and

Degree of

Current

Application

administrative

dependence

priority

requirements
Strengthening education
and advocacy
Adjusting approaches
according to market

Continually-

Low

Low

Yes

Short-term

Low

Low

Yes

Short-term

Low to medium

Low

Yes

Short-term

Medium

Low

Yes

Long-term

High

High

No

Low

Low

Yes

implemented

fluctuations
Increasing drop-off
locations for recyclables
Providing curbside
collection service
Providing astreamed
waste processing system

Continually-

Limiting household
garbage

implemented

Enforcing bans on some
recyclable materials

implemented

Initiating aregional waste
reduction plan
Experimenting with public
private partnerships in a
receptive and structured
way

Continually-

Low to Medium

Medium to
high

No

Long-term

High

High

No

Long-term

Medium to High

Medium to
high

No
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7.3 Scenarios

Three scenarios are presented in this section to illustrate the application of the strategies
recommended above. These scenarios follow the sequence of time covering a30-year
period. All of them are based on certain assumptions.

7.3.1 Scenario One: 50 Percent Waste Reduction by 2010

This scenario features acurbside program and increasing public participation to 80 percent.

1. Assumptions

Two assumptions are:
• By 2010, Okotoks has achieved apopulation of 20,000.
• The waste generation rate has decreased from 0.46 tonnes/capita/year in 2000 to 0.4
tonnes/capita/year in 2010 due to increased reduction of waste at the source. The
Town has generated 9200 tonnes of waste in 2010.

2. Strategies

The 50 percent waste reduction goal is achieved by anumber of strategies described as
follows:
• Strengthen education and advocacy. The Town has established aseparate fund for
enhanced educational programs. Information regarding source reduction, recycling
and composting is available on hotlines, local TV, Internet, newspaper, the recycling
depots and other community campaigns.

• Implement acurbside program. A pilot project for curbside collection has been
implemented on an experimental basis in sample neighbourhoods. The curbside
service is then extended to the whole town after the success of the pilot project. The
collection starts with some paper products, plastic jugs, metal tins and glass

Chapter 7Recommendations and Scenarios

Page 210

containers and is expanded to other recyclables with an increasing capture rate and
with the continuous support and ongoing feedback from the residents. The residents
are required to sort their recyclables into different bins as directed. Recyclables are
collected bi-weekly. A $3/month service fee applies to participating households.

• Retain the existing depots and addfour new recycling depots in the town. Four
recycling depots, each with 8to 10 bins, are set up at selected locations based on the
criteria provided in an earlier part of this chapter. As some recyclers do not want to
pay for curbside service, the depots provide them with the opportunity to continue
or even improve their recycling activities. The increased number of recycling depots
also provides convenience for rural residents, visitors, and generally for people who
can take advantage of the ease of access by depositing recyclables that they have on
hand.

• Enhance composting by promoting both community and backyard composting.
Community composting is encouraged by strengthened education and advocacy.
Meanwhile, residents are encouraged to start backyard composting with active
community support. A "Master Composter" campaign is implemented by the Town
in collaboration with some grassroots groups such as "the Okotoks Coalition".

• Implement amore stringent household garbage limit. Garbage is limited to 15
kilograms aweek for households with three or fewer people and 30 kilograms for
households with more than three people. Collection service is provided on abiweekly basis. Residents pay an extra $3 to buy atag for an additional garbage
collection unit.

• Increase landfill tippingfee. According to the historic pattern, the landfill tipping
fee generally increasee by $1 ayear. However, in the base year of 2000, the
Foothills Landfill had alower tipping fee than most other landfills in Canada. The
Foothills Landfill, in support of Okotoks' waste reduction efforts, has accelerated
the increase in the landfill tipping fee. The higher fee has discouraged the excessive
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disposal of waste at the landfill. It has also provided greater incentive to use other
methods, such as recycling, composting and waste reduction, to avoid having to pay
the higher fee. Therefore, by 2010, the tipping fee has reached to $40/tonne for
member municipalities and $50/tonne for individuals.

3. Predicted Results

1)

The public participation rate is more than 80 percent.
As curbside collection provides greater convenience to the residents, the percentage
of people in the community who recycle has increased by 18 percent. Moreover,
with the more effective education programs, the increased number of depots and the
stringent garbage limit more residents participate in recycling. Compared to the 60
percent participation rate in 2000, by 2010 recycling in Okotoks has achieved a
public participation rate of more than 80 percent.

2)

50 percent ofwaste is divertedfrom landfill
The 50 percent waste reduction target is realized by improved recycling and
composting.

• Recycling has achieved adiversion rate 0f26 percent. By 2000, Okotoks
achieved arecycling capture rate of 75 kg/person/year. This calculation, which
was based on the total population, did not reflect the recycling intensity for
recyclers. Because only 60 percent of the total population recycled, this figure
can be modified to 130 kg/recycler/year. The new strategies presented in the
previous section have not only encouraged more residents to recycle, but have
also intensified the recycling of current recyclers by increasing the quantity and
range of the materials they recycle. Therefore, by 2010, the capture rate has
increased to 150 kg/recycler/year. As aresult, 2400 tonnes of waste are diverted
from landfill by recycling, representing 26 percent of the total waste generated.
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• Composting has achieved adiversion rate of 25 percent. Public participation in
composting has also increased for anumber of reasons. First, participation in
composting has been influenced by participation in recycling. Because of the
link between the two activities, as more people have recycled, more people have
participated in composting.

Second, the implementation of stringent garbage bag limits has prohibited the
irresponsible and excessive disposal of household garbage. The increased
landfill tipping fee supports this policy by preventing the residents from selfhauling excessive garbage to the landfill. With an average weekly waste
generation of 26 kilograms per household, the garbage bag limit forces most
residents to look for ways to reduce the amount of their garbage. This reduction
is achieved not only by source reduction and recycling but also by composting.
Many residents use composting as ameans to reduce the weight of their garbage
to comply with the allowable garbage bag limit.

Third, the Town's educational programs, especially the "Master Composter"
campaign, have increased the residents' knowledge and familiarity with
composting. By providing various means of support, including access to
composters, composting has become more convenient. Kitchen and yard waste
is thought to represent more than 70 percent of residential organic waste.
Because this waste is biodegradable, it has been diverted to compost. Other
compostable residential waste such as dirt, manure, animal fat, non-recyclable
fibre waste, and sewage sludge may not be accepted at this time due to the
limitation of composting technology. Given that organic waste still represents 35
percent of the total waste by 2010, composting 70 percent of these organic
wastes has diverted atotal of 2300 tonnes of waste from the landfill.
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Costs of recycling and composting programs are affordable and practical

Measures taken in this scenario have required extra expenditure on educational
programs, the curbside program, and increasing the number of recycling depots. A
detailed calculation of the costs for these three items is beyond the scope of this study.
However, based on the life cycle concept, the environmental and societal benefits of
improved recycling are believed to have exceeded the costs. Improved recycling has
not only resulted in environmental and societal benefits but also has had immediate
financial benefits as documented below:

• User fees for curbside service. By charging $3/month for 5333 households (80%
participation and 3people/household), annual revenue of $192,000 has been
achieved.
• Saved costs on garbage collection. By diverting 4700 tonnes of waste to
recycling depots and the composting site, the cost of collecting this amount of
garbage has been saved. In addition, the frequency of garbage collection has been
reduced from once aweek to once every two weeks, which greatly reduces the
costs of collection. In 2000, the operational cost of collecting garbage was
$56.67/tonne based on collection once aweek. Given that the operational cost of
collection has been reduced to $30/tonne by the year 2010, at least $212,000 has
been saved on garbage collection this year.
• Saved costs on landfill tippingfee. Disposing of waste at the landfill site has
becomes more and more expensive due to increases in the tipping fee. In 2010, a
landfill tipping fee of $40/tonne is in place. By diverting 4700 tonnes of waste
from the landfill, an annual expense of $188,000 has been avoided.
• Increased market profitfrom recyclables and compost. Based on the municipal
balance sheet in Table 5-12 and Table 5-13, the gross profit obtained from the
sale of recyclables fluctuated from $107/tonne in the year of 2000 to alow of
$64/tonne in 2001. The profit for 2400 tonnes of recyclables in 2010 has now
reached $153,600 even given that conditions are as unfavourable as 2001. The
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sale of compost has also brought in revenue. In 2010, 2300 tonnes of compost
have been sold. Depending on the quality of compost, one tonne compost has a
value of 10 to 40 US dollars. The sale of 2,300 tonnes of compost has generate
from $40,000 to $160,000.

The immediate benefits outlined above can bring in revenue ranging from $800,000 to
amillion dollars ayear. This revenue can be obtained annually over decades as long as
the systems continue to perform. The costs of establishing anew curbside program,
implementing the educational programs, implementing backyard composting and
increasing the number of drop-off locations, although expensive, have been distributed
over the seven years from 2003 to 2010. Therefore, it is reasonable to believe that the
costs will continue to be affordable, practical and well rewarded, and that the annual
municipal expenditure on waste reduction will not significantly increase.

7.3.2 Scenario Two: 75 Percent Waste Reduction by 2020

This scenario features the implementation of afour-stream wet/dry collection system, a95
percent participation rate from the public, and the success of Okotoks in influencing
adjacent municipalities to start their own waste reduction initiatives.

1. Assumptions

The assumptions for this scenario are:
• By 2020, Okotoks has achieved apopulation of 30,000.
• The waste generation rate has decreased to 0.35 tonnes/capita/year. As aresult the
annual waste generation is 10,500 tonnes.
• The curbside program is accepted and has achieved both agreat waste reduction rate
and ahigh level of public participation.
• Senior governments are providing more funds to subsidize the waste reduction
initiatives of local communities.
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• By taking flexible and strategic action in response to changing market conditions
and reducing cross-contamination, price fluctuations for recyclables have less
negative impact on revenue and profits. The market price for recyclables averages
$100/tonne.
• The landfill fee has increased to $60/tonne for municipalities and $70/tonne for
individuals.
• The collection cost of the four-stream system is $50/tonne.

2. Strategies

The following strategies have been taken are taken to achieve the goals in this scenario:

1)

Implement afour-stream processing system.
On the basis of awidely accepted curbside program, implementing afour-stream
recycling program has elevated recycling in Okotoks to ahigher level. Instead of
sorting all of their recyclables into anumber of different bins and delivering their
organic waste to the composting site by themselves, the residents are simply
required to separate them into four broad categories: compostable organic waste,
fibre products, other dry recyclables, and garbage.

A charge of $20/month is applied to every participating household to offset the cost
of this system. This charge provides for the combined service of both garbage
collection and collection of recyclables. Therefore, the aggregate cost of waste
reduction to the citizens has not really increased. Because residents require little or
no more skill, time or effort than they needed to deal with household garbage,
participation has increased.

2)

Implement landfill bans on avariety ofrecyclable and compostable materials.
The success of implementing the four-stream processing system depends on more
stringent disposal regulations. Bans include most recyclable and compostable
materials, leaving the residents no choice but to participate in recycling and
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composting. The banned materials can include, but are not limited to, the following
list:
• Most recyclable paper products
• Plastic containers
• Metal and glass containers
• Clothing
• Household hazardous waste
• Tires
• Batteries
• Engine oil
• Yard waste, and
• Big items such as computers, refrigerators, and vehicle parts.

At this stage, aregional agreement has not been achieved on the landfill bans. Only
Okotoks bans these materials from the municipal garbage collected by the Town.
Although this policy does not prevent individuals from hauling waste directly to the
landfill, the increased landfill fee is amajor disincentive. As aresult, more residents
choose to recycle and compost in order to avoid the expense of the landfill fee.

3)

Strengthen the cooperation with neighbouring municipalities.
Okotoks' impressive waste reduction achievements and the success of its advanced
recycling program have inspired neighbouring municipalities to improve their waste
reduction performance. The continuously increasing landfill tipping fee also
motivates these municipalities to minimize expenses by reducing the amount of
garbage sent to the landfill. Consequently, the neighbouring municipalities start to
look to Okotoks for support and assistance. Okotoks uses this opportunity to initiate
its plan to establish acoordinated approach to waste reduction in the region.
Cooperation and partnership at this stage can take one or more of the following
forms:
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• Neighbouring municipalities send their recyclables or compostables to
Okotoks for processing. Okotoks can benefits from the service fee that
offsets its own expenses.
• Neighbouring municipalities require technical assistance on matters such as
promotional strategies or selecting the most appropriate recycling program.
As aresult, they all start their own recycling programs at some level.
Okotoks benefits from the leadership role the Town has played. The
achievements of the neighbouring municipalities also establish abasis for
more comprehensive cooperation in the future, which will facilitate projects
such as aregional waste reduction plan.
• Landfill bans on limited types of materials may be achieved among all the
municipalities depending on how successful waste reduction is in each
municipality.
• A recycling depot is established at the existing landfill, which provides
access for the residents who do not have arecycling program in their own
community.
• Some advanced neighbouring municipalities may establish higher-level
partnerships with Okotoks rather than send their recyclables to the Town's
recycling depot. For example, they may offer to share the capital expenses of
the four-stream processing facilities and, in return, share ownership of and
revenue from the recycling facility. Okotoks benefits by the reduction in
their share of capital expenses and by the greater efficiencies that are
achieved by the increased quantity of recyclables available for processing.

4)

Encourage participation of local businesses, industries and institutions.
The disposal behaviours of local companies and institutions are influenced by the
strengthened education programs, increased residential waste reduction and the
increased landfill tipping fee. As aresult, these companies and institutions have
started aseries of programs to reduce waste in their field of operations. Where the
opportunity exists for mutual benefit, these programs may be developed in
partnership with the local municipalities. The local businesses use the municipal
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recycling and composting facilities and may enter contractual agreements to share
capital or operational responsibilities. For example, they may agree to pay aservice
fee or to become ashareholder of the facility. The Town benefits by sharing the
capital costs of the recycling and composting facilities as well as the operational and
maintenance costs. However, the municipality must retain majority ownership in
order to have control over the operation of these facilities.

5)

Improve composting techniques and relocate composting site.
Increased participation from the neighbouring municipalities and local companies
results in more compostable waste going to the existing composting site. Okotoks
finds that there is not enough space at the existing site to accommodate the volumes
of compostables that are being delivered. There is no room for expansion and
existing technology is not sufficiently advanced to process such large quantities of
organic waste within the space available. In addition, the nuisance associated with
the composting operation within the urban environment becomes more acute. The
four-stream collection system provides for collection of organic waste from most
residential properties in the town. As aresult, residents no longer need to deliver
their organic waste individually. Convenience of access for residents is less
important and the composting site can be located further from the residents' homes.
Participation of other municipalities and local companies makes it possible for
Okotoks, with the agreement of the Foothills Landfill, to relocate the composting
site to the current landfill site where there is room for expansion. The new location
of the composting site, with its better economies of scale, allows the Town to apply
more advanced processing techniques which will improve the quality of the compost
and the efficiency of the composting process (i.e. composting over ashorter period
than the previous 2-year period). In the four-stream system, the same vehicle is used
to pick up both organic waste and garbage. Prior to the relocation of the composting
site, the vehicle had to first deliver the organic waste to the composting site in the
Town and then deliver the garbage to the Foothills Landfill. With the relocation of
the composting site to the Foothills Landfill, both the organic waste and the garbage
are delivered directly to the landfill for processing. This simplified process has
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improved the operational efficiency of composting. With the composting site
relocated to the landfill, the M.D. of Foothills can more effectively encourage its
rural residents to participate in the composting program.

3. Predicted Results

1)

The public participation rate is more than 95 percent.
The high participation rate is achieved mainly by the implementation of the fourstream collection system and landfill bans. The former provides convenience for
recycling and the latter makes excessive disposal prohibitively expensive for most
residents.

2)

75 percent of waste is divertedfrom landfill
The waste reduction rate is achieved mainly by increasing the amount of recycled
and composted materials.
• Recycling has achieved a43 percent diversion rate. The recycling
intensity for the recyclers has increased to 160 kg/recycler/year. With the
95 percent participation rate, recycling has increased to 4560 tonnes in
the year 2020. This in turn represents 43 percent of the total waste
generated in that year.
• Composting has achieved a32 percent diversion rate. By improving
composting techniques, not only is most of the food and yard waste
composted, but also other materials that are not economically or
technically recyclable. These materials include mixed paper products
(paper diapers, paper towels, tissues, waxed plates/cups, wrappings etc.),
magazines, sewage sludge, hair, and animal manure. The capture of
these compostable wastes represents at least 32 percent of the total
waste, a7percent increase over 2010.

Chapter 7Recommendations and Scenarios

3)

Page 220

Okotoks becomes the regional centre ofwaste reduction and amodel sustainable
community.
By achieving the high waste diversion rate and public participation rate, Okotoks
has brought the community to ahigher level of sustainability. Additionally, Okotoks
has strengthened its role as aregional centre by leading the movement to reduce
waste and by establishing stronger cooperative partnerships and networks with
groups in this community and all the other municipalities in this region. The success
of Okotoks' waste reduction program and the credibility it has gained will position
the Town to contribute more effectively to the economic prosperity of the area.

4) The waste reduction program is financially self-sustainable
Costs of education and advocacy are not as high as they were in Scenario One because
ahigh level of public awareness for the environment has been achieved. The main
costs incurred in this scenario are the cost of implementing the four-stream processing
system (facilities, vehicles, collection and processing), and the cost of improving the
composting site (capital and operational). Those costs, although they can be quite high,
have been offset by the following savings and revenue sources:

• User fees for the four-stream collection service. By charging $10/month for 9500
households (95% participation and 3people/household), annual revenue of
$2,240,000 has been achieved.
• Saved garbage collection costs. By diverting 7875 tonnes of waste to the
recycling depots and composting site, $240,000 has been saved due to the
garbage that does not have to be collected.
• Saved landfill tipping fee. In 2020, the landfill tipping fee has increased to
$60/tonne. By diverting the 7875 tonnes of waste, $472,500 has been saved due
to the tipping fees that have not been required.
• Decreased processing costs. In 2000, the average cost for processing recyclables
was $77/tonne. The improved processing efficiency of ahighly mechanized
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processing system has reduced the cost by at least $20/tonne. The reduced
processing fee on recyclables has resulted in acost savings of $91,200.
• Increased revenue from recyclables and compostables. In 2020, the recycling
market is more stable and fluctuations in the price of recyclables and
compostables are more predictable. By using the four-stream system, recycling
efficiency has greatly increased, which results in decreased processing costs. The
market for metals and glass is no longer depressed and has become profitable.
Also, due to improved composting techniques, some less profitable paper
products can be recovered by composting instead of recycling. The average
market value for recyclables in 2020, therefore, isstable at $100/tonne, which
brings atotal revenue of $456,000 for the whole year. Compost brings more
revenue too, due to improved quality and shortened operational period. With a
market value of $60/tonne, composting has created atotal revenue of $201,600
for this year.
• Contributions from other municipalities and commercial sectors. By establishing
partnerships with other municipalities and other community sectors, 20 to 30
percent of the capital expenditures are being shared. In addition, acharge is
applied to these municipalities or commercial sectors for the service of recycling
and composting. The fees in turn offset some operational expenditures of
recycling and composting.
• Government subsidy. Senior government departments such as Environment
Canada and Alberta Environment have begun to assume an increased share of the
responsibility for reducing waste and improving the quality of the environment.
As aresult, many funds have been established to support community waste
reduction initiatives. The four-streamed processing system, as apioneering waste
reduction technology in Canada, has drawn great attention and interest from all
levels of society, including governments. In consideration of its high capital costs
and the possible positive social and environmental effects it may bring, the senior
governments provide subsidies to support this project. The funds can range from
$100,000 to $500,000.
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The first five items in the list above can immediately generate about $3.6 million
annually. With the additional investments from other municipalities, community
groups and senior governments, the financial benefit can reach $30 to $40 million over
ten years. These immediate benefits may not only be sufficient to cover the costs of
introducing the new processing systems but may even exceed these costs. In addition to
the tremendous environmental and social benefits, waste reduction in Okotoks is
becoming amore profitable and competitive business due to the increased efficiencies.

7.3.3 Scenario Three: Near Zero Waste by 2030

This scenario features aregional waste reduction plan that has achieved complete success.
Public participation rate is nearly 100 percent. No waste in this region is disposed of without
diversion and processing.

1. Assumptions

• Population of Okotoks is stable at 30,000.
• The annual waste generation has been stable at 10500 tonnes for years due to the
fixed waste generation rate.
• A regional goal of Zero Waste for the whole area has been set.
• Senior levels of government continue to assume their responsibility by funding the
waste reduction initiatives. In addition, they use policy instruments to shift
economic incentives from virgin resources to secondary resources. As aresult, the
market for secondary materials is highly favourable and continually rising.
• Producers and manufacturers, too, play alarge role in sharing the responsibility for
reducing waste by initiating such actions as seeking out materials efficiencies,
designing environmentally friendly products and packaging, and establishing takeback, reuse and remanufacturing systems.
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2. Strategies

1)

Implement special educational and supportive programs for those who do notfully
participate in waste reduction.

Waste reduction has become accepted as away of life for most Okotoks residents. To
facilitate Zero Waste, efforts are focused on encouraging non-participants to join in the
Town's waste reduction activities. With afixed population, the residential sector in this
community is more stable than before. Efforts are focused on using the influence of
neighbours or families to encourage non-recyclers to recycle. Moreover, astudy is
undertaken to identify the special needs of the non-recyclers so that promotional and
support programs can be designed for maximum effectiveness in changing their
recycling behaviours.

2)

Establish aregional waste reduction plan among all the municipalities.

Based on experiences gained from avariety of lower level partnerships during the
past ten years, aregional waste reduction plan has finally been achieved. The
principal goal of the plan is to establish a"Near Zero Waste" region. Useful
materials are diverted from household garbage to amaximum degree. Only the
materials that cannot be diverted by any of the waste reduction approaches are
disposed of at the landfill. The plan has aset of detailed guidelines which include
bans on recyclables and compostables, provisions for shared responsibilities for
recycling and composting facilities, proposals for new programs and new facilities
such as acombustion facility, as well as detailed action plans with schedules for
achieving goals. The plan may also transfer the ownership of the landfill and the
associated waste recovery facilities to aconsortium of all the municipalities so that
all the municipalities have alegal interest and can participate in any important
decisions about waste reduction.
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Recover all the recyclable and compostable materials at the new facility located at

the landfill

The material recovery facility in Okotoks has limited capacity and area of land.
When all the municipalities and local companies participate in recycling, the
quantity of recyclables being delivered to the site increases dramatically.
Consequently, the existing facility can no longer process all the materials delivered
and anew larger facility needs to be established. The ideal site for anew material
recovery facility is the landfill site where garbage and compostables are delivered
and where adrop-off depot is located. By consolidating these facilities in one
location, the landfill site becomes aregional waste management centre providing
comprehensive advanced solutions to waste management, not only by landfilling but
also by source reduction, recycling, composting and possibly combustion. Wastes
are collected and sorted into broad categories at the source, and then diverted
systematically at the site. This process greatly increases the efficiency of the whole
waste management system.

4)

Achieve greater involvementfrom commercial, institutional and industrial sectors

With acommon awareness of shared responsibilities throughout society as awhole,
businesses and institutions are more actively involved in community waste reduction
activities. As aresult, avariety of public private partnerships are established on the
basis of mutual benefits. For example, partnerships may become involved in waste
reduction activities in the following ways:
• Businesses may sponsor the purchase or upgrading of waste reduction facilities
and provide financial support for relevant studies, in exchange for using the
waste reduction services.
• Businesses may take over part or all of the operation of the waste reduction
facilities, under certain conditions which ensure the quality of service.
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• Manufacturers may contract with the municipalities for the purchase of
secondary materials, on along-term basis.

3. Anticipated Results

1)

The Foothills region has achieved its goal of "Near Zero Waste" to the landfill.
Nearly all waste is diverted by source reduction, recycling, composting or energy
recovery or is taken back directly by the producers for remanufacturing. Landfilling
is an interim measure used only for the "hard to recover" materials. In effect these
"hard to recover" materials will be systematically sorted and "warehoused" until
such time as advancements in technology allow for some form of recovery. The
landfill is no longer a"grave" for products but rather a"waiting room" where they
can be stored until they can be transformed into new .products to serve new
customers.

2)

The region has achieved nearly a100 percent participation rate. A "Near Zero
Waste" region is not only about aclean environment, but also about atremendous
change in the lifestyle and well-being of the people of the community. Once waste
reduction becomes routine in the daily life of residents, the region has made areal
and palpable contribution to the sustainability of the world.

3)

All communities have entered into aperiod in which waste reduction businesses are
financially profitable. During this period, costs are incurred for the continual
upgrading or utilization of new technologies and for undertaking studies on topics
aimed at improving efficiency. These costs are manageable because they are shared
by all the municipalities and possibly some businesses. The financial reward,
however, is significant, owing to the efforts made during the last two decades. In
addition to the savings on garbage collection and tipping fees, and the direct revenue
from the household service fee, profit from selling secondary materials becomes one
of the important sources of revenue for the municipalities. As amatter of fact, waste
reduction is one of the more popular businesses in this area. Many recycling,
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composting and remanufacturing businesses have been developed parallel to the
municipal waste reduction facilities. The phenomenon is as common as anew
shopping mall.

7.4 Summary of the Three Scenarios

These three scenarios are the researcher's vision for Okotoks in achieving its goals of waste
reduction and sustainability. Each scenario has established some assumptions, applied a
combination of the strategies described earlier in this chapter, and achieved adifferent
target level of waste reduction.

Scenario One is the most practical vision and the most likely to be realized. It can be
achieved with less effort than the other scenarios. The assumptions for future waste
generation are based on trends from recent statistics. The assumption for population growth
is more subjective. However, since the population of Okotoks has been steadily increasing,
the rate of growth has been relatively stable and the Town has set agoal of 30,000 people
by 2020, it is reasonable to assume that apopulation of 20,000 will be achieved by the year
2010. Strategies applied in this scenario are mostly focused on the short term, with low to
medium levels of complexity and minimum dependence on external factors. Because the
barriers are mostly within the municipality's jurisdiction, it is up to the municipality to
implement the recommended strategies. Achieving the goal of this scenario will be a
milestone for waste reduction in Okotoks. It will mean that the Town has achieved the
national waste reduction goal of 50 percent and will be an important stepping stone to
greater achievements in the future.

Scenario Two has amore advanced goal and is more challenging to achieve. In addition to
the assumptions for waste generation based on recent statistics and population based on
projections by the Town of Okotoks, some assumptions, such as government subsidies and
the success of acurbside program, are uncertain and highly dependent on external factors.
Strategies for this scenario combine both the short-term and long-term strategies listed in
Section 7.1 and Section 7.2. These strategies also rely on factors that are, to some degree,
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beyond the municipality's jurisdiction. Therefore, the goals set in this scenario can be
achieved only by greater effort and by building on the earlier successes of Scenario One.

Scenario Three has the most advanced goal and provides for the greatest achievements in
waste reduction. Assumptions and strategies rely heavily on the success of earlier scenarios
and on external factors, such as support from local business, neighbouring municipalities
and higher-level governments. Therefore, Scenario Three can be achieved only with
commitment and participation from all sectors of the wider community, not just from a
limited range of participants in the Town of Okotoks. Although complete "Zero Waste" is,
in reality, considered to be unachievable, this scenario shows the ideal picture of how waste
reduction can be achieved and how responsibility and benefits can be shared among all
parts of the society. Therefore, it is the researcher's ideal vision of asustainable
community.
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Assumption
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Degree of
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Comparing the Features of Three Scenarios

Scenario One

Scenario Two

• Population 20,000
• Waste generation
rate 0.4
tonnes/capita/year
• Waste generation
9200 tonnes

• Population 30,000
• Waste generation rate
0.35 tonnes/capita/year
• Waste generation
10,500 tonnes
• The curbside program
• Subsidy from senior
governments
• Cost for garbage
collection $50/tonne

• Education and
advocacy
• Curbside program
• Four more
recycling depots
• Community and
backyard
composting
• Household garbage
limit
• 80 percent public
participation rate
• 50 percent waste
diversion
• Financially
affordable
e.g. immediate benefits
rangingfrom
$800,000 to amillion
dollars ayear
Low

•

•
•

•

•

Four-streamed
processing system.
Landfill bans
Cooperation with
neighbouring
municipalities
Partnerships with other
community sectors
Improving composting
techniques and site

95 percent public
participation
• 75 percent of waste
diverted from landfill
• Financially
self-sustainable
e.g. immediate benefits 3.6
million dollars ayear
•

Medium

Scenario Three
• Population 30,000
• Waste generation
10,500 tonnes
• A regional waste
reduction goal
• Subsidy from
senior
governments
• Producers and
manufacturers
sharing
responsibility
•

•

•

Special
educational and
supportive
programs
A regional waste
reduction plan
Public-private
partnership

• 100 percent
participation
• Regional "Near
Zero Waste"
• Financially
profitable

High
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7.5 Conclusion

This study is about waste reduction, in particular, about recycling. Waste reduction benefits
both the urban and natural environments, it facilitates better land use planning which, in
turn, improves the quality of life, it contributes to astronger sense of community and,
ultimately, helps achieve the principal and ultimate goal of asustainable community.

It is about improving the degraded urban environment. In our contemporary society,
there is aheightened awareness of those practices and activities which contribute to the
degradation of the urban environment and affect the quality of life in our urban places. The
urban environment has been negatively impacted by escalating consumerism, rapid
population growth and increased resource consumption. These societal trends are directly
linked to the worsening crisis of solid waste generation. Greater consumption, greater
population and greater resource extraction all contribute to the generation of solid waste.
These trends severely tax the capacity of local governments to manage the handling of solid
waste. Solid waste results in aneed for urban landfill sites and contributes to air pollution,
groundwater contamination and soil contamination. The financial resources of
municipalities are diverted to the collection and disposal of solid waste. These financial
resources are not available for other programs required to maintain and enhance the urban
environment. Because of short-sighted and expedient approaches to waste disposal, the
costs in future, especially the cost of landfill, may escalate significantly. Opportunities to
generate revenue for the municipality are lost. As documented in this study, amore
enlightened and informed approach to solid waste management can improve the natural,
social and economic environment of urban municipalities. Creative waste reduction, in all
its forms, particularly recycling, is an immediate and effective tool to reduce the negative
impacts of solid waste. It provides one solution for the urban environmental problems
confronted by the municipalities.

Recycling is about preserving the limited natural resources and ecosystems.
Uncontrolled waste disposal not only degrades the urban environment, but also places
serious strains on natural resources. Our heavy reliance on the exploitation of natural
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resources is detrimental on both aglobal and local scale. A large proportion of processed
natural resources, including critical non-renewable resources, ultimately ends up as landfill
waste. If this one-way process is not changed, it will, either eventually or immediately,
result in shortages of resources, unnecessary destruction of natural environments and
ecosystems and degradation in the quality of life for people at all levels. Waste reduction is
actually arethinking of "waste". The production and waste management processes are not
linear, but represent circular or web-like relationships. Used products are treated not as
"garbage" but as "resources" that have value. Waste reduction is therefore avery important
means to slow down the rate of extraction of the natural resources and the degradation of
ecosystems. It not only limits the need to use our natural resources but provides creative
alternatives to use waste itself as aresource to serve the needs of society. This approach
serves to reduce our demands on the natural environment and enables us to preserve, rather
than destroy, the ecosystems that are essential to our future and our real quality of life.

Recycling is about better land use planning. The population growth of urban places and
the excessive consumption of resources have resulted in severe competition and conflicts
between land uses. Land is afinite resource. It must be used in asustainable way and away
that contributes to the quality of life of those who live on the land. Landfill sites are
typically located near the urban fringe of municipalities to provide convenience to the urban
population. As municipalities grow and expand the landfill sites come into conflict with
the other urban uses. Landfills also conflict with agricultural uses and rural residents.
Effective waste reduction can reduce the size of landfills, can extend the life of existing
landfills and can reduce the need for new landfills. In doing so, waste reduction can
decrease the amount of land required to accommodate refuse, contribute to eliminating or
minimizing the land use conflicts with urban and rural uses and allow for better land use
planning that can provide more effectively for the well-being of the people of the
community.

Recycling is about building asense of community. Concern about solid waste has been a
social issue since it was first addressed. Reducing waste, too, is an exercise that affects
every sector of the society. Building awareness, educating the citizens, changing
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behaviours, encouraging participation, facilitating achievement on an individual and
community level all contribute to developing a"sense of community", afeeling of
belonging and pride in accomplishment. There is asense of gratification in participating in
aprocess that contributes to the quality of life in the community. The social cohesion of the
community is enhanced by agreater sense of meaning and belonging. Citizens can
participate in identifying the bathers and taking action to break through and overcome
them. These actions can become driving forces or incentives. The municipality should
support efforts to overcome bathers and should use these efforts to help further build the
community's capacity to achieve greater levels of waste reduction.

Recycling is about sustainable development in the community. This study targets
community sustainability and asserts that waste reduction is one of the major means to
achieve economic, environmental and social sustainability. It regards waste reduction as a
solution to reduce the burden placed on the environment, communities and taxpayers, to
facilitate increased efficiency and fiscal growth, and to promote shared responsibilities and
effective communication systems in the communities. These features of waste reduction
contribute to the overall sustainability of the community and help the Town of Okotoks
achieve one of it principal and overriding planning goals

-

to be asustainable community.

In summary, this study, with the case study of Okotoks, has examined the effectiveness of
recycling on the urban environment, has provided solutions for increasing community
participation in waste reduction, and has demonstrated that effective waste reduction is one
of the primary means of achieving sustainability in an urban community.

7.6 Recommendations for Future Studies

Considering the needs of the Town and the progressively higher expectations for waste
reduction goals over time, anumber of future studies could be undertaken on the basis of
the results of this study. They are:
• astudy to evaluate the potential, practicality and impacts of acurbside recycling
system in Okotoks
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• afeasibility analysis and public surveys on the application of astreamed processing
system
• astudy using GIS to determine locations for new recycling depots in Okotoks
• acomprehensive market study of recyclables and recommendations for improving
profits
• afeasibility and cost-benefit analysis of energy recovery from combustion of waste
and the introduction of an energy recovery facility in the region
• afeasibility study of removing local recycling and composting facilities and
establishing aregional material-recovery facility
• astudy of using more advanced composting technologies such as in-vessel
composting
• astudy on how to promote education as acollaborative program among the area
municipalities, research institutions and local groups.
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3. Personal Interview
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Okotoks Coalition Background Information.
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Appendix: Community Survey Questionnaire

University of Calgary Questionnaire
Research Project Title: Recycling: An Effective Tool for Urban Environmental Management a
study of recycling and public participation in the Town of Okotoks
Investigator: Mengqiao Cui
Supervisors: Don Schultz and Grant Ross
-

Please take the time to read this carefully and to understand any accompanying
information
Which of the following best describe your status of participating recycling?
A. very often B. sometimes C. seldom D. never
If the answer for the above question is A or B, then answer Section 1: barriers and forces
identification for participants; if your answer is C or D, please go directly to Section 2:
barriers and forces identification for non-participants.
Section 1barriers and forces identification for participants
1.

In your opinion, what contributes most to the waste generated in the town?
A. organic wastes
B. paper and cardboard
C. plastic containers
D. tins
E. glass products
F. yard wastes
G. others (please specify)

2.

Why do you recycle? (Please pick as many as you wish).
A. environmental consideration
B. social image
C. compliance to the Bylaw
D. for the next generations
E. reduce household garbage
F. others (please specify)

3.

What type of wastes do you recycle, and how often? (Please circle appropriate categories
and rate them according to frequency: 1= more than 3times monthly,
2= 1-2 times monthly, 3= once bi-monthly, 4= none).
A. paper products
B. plastic products
C. glass products
D. tins
E. cloth
F. organic wastes (composting)
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G. bulk wastes (furniture, computer, etc.)
H. household ha7rdous wastes
I. Others (please specify)
4.

Your degree of satisfaction with the current recycling system is:
A. very satisfied B. satisfied C. somewhat satisfied D. somewhat unsatisfied E. not
satisfied. The reasons you are satisfied are (Please pick as many as you wish):
A. easy access to depot
B. better informed about sorting and service hours
C. convenient depot service hours
D. others. Specify

The reasons you are not satisfied are (Please pick as many as you wish):
A. not convenient access to depot.
B. not enough information
C. not flexible depot service hours.
D. others. Specify
For those who are not participated in recycling, what do you think could be the
barriers?
A. too busy to recycle
B. don't want to clean items or peel labels
C. don't want to sort
D. don't know what to recycle and how to sort
E. physical difficulty
F. think it troublesome
G. don't want to change habit
H. others. Specify

5.

Thank you for your responses. We will now skip to Section 3
Section 2barriers and forces identification for non-participants
1.

In your opinion, what contributes most to the waste generated in the town?
A. organic wastes B. paper and cardboard C. plastic containers D. tins E. glass
products F. yard wastes G. others (please specify)

2.

To what extent do you agree that atown needs arecycling program?
A. very much B. fairly C. that depends D. not agree

3.

What are the main reason(s) that prevent(s) you from recycling (Please pick as many as
you wish)?
A. too busy to recycle
B. don't want to clean items or peel labels
C. don't want to sort
D. don't know what to recycle and how to sort
E. physical difficulties
F. think it troublesome
G. don't want to change habit
H. don't think it necessary. Specify
I. others. Specify
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For those who participate in recycling, what do you think are the driving forces? The
driving forces are(Please pick as many as you wish):
A. environmental consideration
B. pressure from social or friends circles
C. to reduce household garbage
D. to teach children
E. to follow norms of workplaces or neighborhoods
F. others. Specify

Thank you for your responses. Please continue.
Section 3comments and recommendations
Which area or areas do you think the municipality should change to encourage people
to recycle(Please pick as many as you wish)?
A. strengthen education and information
B. formulate better policies and by-law.
C. increase service hours
D. improve depot design
B. increase drop off locations
F. receive more types of recyclables
G. strict garbage limit
H. enact landfill bans on recyclables and compostables
I. increase tipping fee
J. use curbside pick-up
K. others. Specify
2.

If the municipality wants to use curbside pick-up collection, but you still have to sort
your recyclables and there will be acharge for the service, you will:
A. not recycle
B. recycle if the charge is no more than $3 monthly
C. recycle if the charge is between $3-$6 monthly
D. recycle if the charge is lower than $10 monthly
B. recycle. Don't care too much about charge.

3.

If you were to design arecycling program for the Town of Okotoks, outline the five
things you would do:
A.
B.
C.
D.
E.
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Section 4 background information
Thank you very much for answering the above questions. The following information is not
required, but would be beneficial for statistical analysis. If you feel uncomfortable answering any
-of these questions, then you are free to ignore them.
1. Which of the following categories best describes your age?
A. younger than 19 B. 20-34 C. 35-64 D. older than 65
2.

Which of the following categories best describes your residence in Okotoks?
A. less than half ayear B. less than 3years C. 3to 8years D. more than 8years

3.

Which of the following categories describes your family status?
A. couple without children B. couple with children C. single-parent D. single E. others
(please specify)

4.

Which of the following best describes your level of household income?
A. lower than $19,999 B. $20,000 to $29,999 C. $30,000 to $59,999 D. higher than
$60,000

5.

What is the highest level of education you have had the opportunity to complete?
A. grade school B. high school C. community college (2-yar degree) D.
vocational/technical college E. college or university (4-year degree) F. graduate school
(received degree)

6.

Which of the following categories best describes your occupation?
A. business oriented B. research or high-tech oriented C. sales or trade
D. health care E. management or administrative F. homemaker G. retired
H. student I. others (please specify)

Thank you! Your support is appreciated by the Town and the University of Calgary. Your
and other participants' input will be taken seriously consideration and solicited in the
Town's future decision making.

