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Abstract 

Waste management systems are created based on a careful balance of interrelated 

factors, a variety of players, and diverse political, social, and economic landscapes.  The 

purpose of this study is to identify the impacts to waste management caused by limited 

supply or increased cost of energy.  

A case study was created based on the Alberta Capital Region using literature 

review, surveys and interviews to identify how energy is used throughout the various 

phases of waste management, from collection through to disposal and diversion, and 

what the factors are that affect the organization and infrastructure selected for the waste 

management system. 

The results of this study conclude that there are economic, social, environmental, 

political, and decision-making impacts related to an energy crisis.  In particular, it was 

concluded that an energy crisis will cause social and economic stresses that will result in 

organizational and infrastructure changes to waste management.   
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Chapter 1 - Introduction 

Solid waste management systems in North America typically incorporate a 

program of collection, transportation, processing and disposal or diversion.  Waste 

systems are either decentralized systems, with each community managing their own 

waste, or centralized/regional systems that capitalize on economies of scale to improve 

cost efficiency. Regional waste management requires collection and hauling to a 

centralized location for sanitary landfilling, recycling, or other processing. To create 

further efficiencies, there is an increasing use of automated collection and processing 

facilities, which rely on consistent, relatively low cost, sources of energy.  The Alberta 

Capital Region, in central Alberta, is an example of a currently decentralized waste 

system that is moving towards a regional waste management approach. 

Within each waste component (i.e., collection, transportation, disposal or 

diversion), there are several variables that factor into the decision of whether a waste 

management system is centralized or decentralized.  These variables include:  (a) 

population, (b) population density, (c) land use, (d) amount of waste, (e) type of waste, 

(f) capital costs, (g) labour costs, (h) energy use, (i) type of waste facility available or 

proposed, (j) location of waste facility, and (k) allocation of waste to disposal or 

diversion facilities (Melosi, 2005; Erkut, Karagiannidis, Perkoulidis and Tjandra, 2005).   

Waste management is increasing in cost and regulatory complexity (Blum, 1976; 

Ljunggren, 2000).  According to Ljunggren (2000), solid waste planning must consider 

changing policies, increasing numbers of participants in the waste system, cooperation 

between municipalities and regions, local initiatives, changing technologies, and potential 
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environmental and economic values.  To evaluate these complex considerations, waste 

managers use waste models to design a system appropriate for a community or region 

(Ljunggren, 2000; Erkut et al., 2005).  These models seek to fulfill the following 

objectives:  (a) minimize emissions, (b) minimize final disposal to landfills, (c) maximize 

material recovery, (d) minimize total cost and (e) maximize energy requirements (Erkut 

et al., 2005).  Energy is considered as a system requirement and/or as a possible product 

of the system, but the literature reviewed for this thesis do not consider an unexpected 

increase in energy costs or sudden lack of energy supply and its effect on the system.   

 

1.1 Thesis Scope 

This thesis will identify the potential impacts of an energy crisis on the waste 

management system in the Alberta Capital Region.  The focus of this thesis is on 

municipal (residential) waste, and does not include construction and demolition (C&D), 

or industrial, commercial and institutional (ICI) waste.  The scope of the research will 

include reviewing the use of energy during collection, hauling, and disposal used in the 

Alberta Capital Region with the existing and proposed infrastructure.  Research will not 

delve into the quantitative amount of energy used for processes or facilities, waste 

management conducted by the federal government in First Nations Reserves, or the social 

aspects of siting waste facilities. 

This thesis will attempt to identify how energy is used in waste management to 

ultimately identify what the impacts are in the Alberta Capital Region if there is a sudden 
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increased cost or a limited supply of energy?  A detailed discussion of the research 

methods are found in the Research Methods section.   

 

1.2 Alberta Capital Region 

The Alberta Capital Region consists of 20 municipalities and 5 counties (see 

Table 1 and Appendix A), which officially formed the Capital Region Board in 2008 

(Capital Region Board, 2009a).  In 2006, the region was populated by approximately 

1,050,000 people (see Table 1), but was expected to grow to 1,100,000 people by 2008 

(Capital Region Board, 2009b).  Together, these municipalities have developed a regional 

method for cooperation. 
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Table 1 

Municipalities and Counties within the Alberta Capital Region and their Population 
 

Municipality/ County Population (2006) 

Town of Beaumont 
Town of Bon Accord 
Town of Bruderheim 
Town of Calmar 
Town of Devon 
City of Edmonton 
City of Fort Saskatchewan 
Town of Gibbons 
Town of Lamont 
City of Leduc 
Town of Legal 
Town of Morinville 
Village of New Sarepta 
Town of Redwater 
City of Spruce Grove 
City of St. Albert 
Town of Stony Plain 
Village of Thorsby 
Village of Wabamun 
Village of Warburg 
Lamont County 
Leduc County 
Parkland County 
Strathcona County 
Sturgeon County 

8,961 
1,535 
1,215 
1,959 
6,256 

740,041 
15,089 
2,642 
1,675 

17,021 
1,193 
6,775 

410 
2,192 

19,496 
57,787 
12,518 

945 
601 
621 

3,935 
12,734 
29,740 
82,705 
18,664 

(Source:  Capital Region Board, 2009b) 

 

Residents typically rely on their local governments to provide waste collection, 

disposal, and recycling collection and/or processing. Within the region, there are various 

levels of collection, ranging from weekly curbside collection and hauling to a landfill, or 
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providing a transfer station for residents to drop off waste.  Disposal options in the region 

range from transfer stations, sanitary landfills, composters, and other alternatives.  

Recycling options also range from curbside recycling to recycling depots.  The level of 

services provided depends on the municipality or county. Figure 1 identifies the location 

and types of facilities available in the region.  A detailed discussion of the waste system 

is provided in the Literature Review Section. 

Historically, these municipalities and counties have governed, planned, and 

constructed infrastructure relatively independently, or in small clusters of neighbouring 

communities. In the past few years, this has changed, with the development of the Capital 

Region Board. 

In 2007, Alberta Infrastructure and Transportation prepared the Capital Region 

Integrated Growth Management Plan: Final Report on Core Infrastructure, on behalf of 

the Alberta Provincial Government.  This study included a review of the existing waste 

management system in the Alberta Capital region and the core infrastructure gaps.  The 

study identified two primary gaps: (a) “a waste transfer and haulage system… to 

efficiently move wastes to large, new facilities as older facilities close”; and (b) 

“investment in the development of waste diversion infrastructure to meet Provincial 

Government target of 500 kg/capita per year disposed of [at the] landfill” (Alberta 

Infrastructure and Transportation, 2007).  To mitigate these gaps, it was recommended 

that a regional approach to waste management be developed using a centralized system of 

waste collection, transfer stations, hauling, and disposal/ diversion facilities to reduce 

duplicate services and improve cost efficiency.   
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Figure 1:  Solid Waste Management Facility Locations.1 
                                                 
1 The map of the solid waste management facility locations is from the Capital Region Integrated Growth Management Plan: Final Report on Core 
Infrastructure (Exhibit 11-5, p.113), prepared by ISL Engineering and Land Services Ltd., 2007, Alberta. Copyright 2007 by Alberta Provincial Government, 
Executive Council. Reprinted with permission. 
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1.3 Potential Benefits of This Study 

Due to the complex, site-specific, multiple faceted and interconnected nature of 

waste management, the potential impacts of this research are far-reaching.  A limited 

energy supply or a significant increase in cost to purchase energy may create social or 

economic stresses which could influence (a) the amount of waste generated, (b) the 

organization of waste management (i.e., cost, frequency and volume of waste collected 

and hauled, and/or centralization), and (c) the infrastructure selected to manage waste.  

 

Chapter 2 - Research Methods  

Several methods were used to conduct the research, including a review of 

published literature, internet research, a site tour of one of the waste management 

facilities, interviews, and surveys with provincial regulators and municipal/county waste 

managers in the Alberta Capital Region.  Research was implemented in four phases:  (a) 

background research and preparation, (b) data collection, (c) analysis, and (d) reporting. 

The data were analyzed for contrasting patterns and interpretations were framed by the 

primary and secondary propositions.  This research intends to add to the available 

information on waste management and its relationship to the cost and availability of 

energy.  The goal of the research is to identify potential impacts related to an energy 

crisis so that waste managers in the Alberta Capital Region can consider the impacts in 

future waste management plans. 
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2.1 Background Research and Preparation 

2.1.1 Background Research 

In order to understand the impacts of an energy crisis on a system, one must 

understand the system itself.  Background research was conducted to identify the types of 

waste management systems within the Alberta Capital Region.  For each of the 25 

municipal/ county members of the Alberta Capital Region, internet research was 

conducted to identify the collection, disposal, and diversion methods within each 

community and the location of the disposal and diversion facilities. Additional internet 

research was conducted to identify the private sector’s involvement as waste collectors or 

disposal and diversion facility operators within the region. 

Further information was gathered by touring the City of Edmonton’s Clover Bar 

landfill, compost center, and recycling center.   

 

2.1.2 Case Study Design 

A case study was selected as a method to systematically collect data, generate 

propositions, analyze information, and report the results.  According to Yin (2009), this 

method is appropriate for describing a contemporary social phenomenon that cannot be 

controlled by the study.  

The five components of designing a case study include:  (a) study question, (b) 

study propositions, (c) units of analysis, (d) logic linking the data to the propositions, and 

(e) criteria for interpreting the findings (Yin, 1994).   
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This study is based on the following question:  what are the potential impacts of a 

sudden limited supply of energy or increased cost of energy to solid waste management?  

To frame the analysis, the primary study proposition is that social and economic stresses 

caused by an energy crisis will result in organizational and infrastructure changes to 

waste management in the region.  Other secondary propositions include: 

1.  An energy crisis will increase waste management costs. 

2.  An energy crisis will create economic pressures to shift to an energy efficient 

system.  

3.  An energy crisis will create impetus to shift to net energy producing waste 

management facilities. 

4.  An energy crisis will create impetus to shift to decentralized facilities. 

5.  An energy crisis will create economic and social pressure to reduce the amount 

of waste generated. 

For this case study, the unit of analysis is the Alberta Capital Region.  The logic 

linking the data to the propositions is that if the results of the literature review and survey 

are as predicted, a solid conclusion may be drawn (Yin, 1994).  The conclusion must 

consider all reasonable threats to the validity of this logic.  The criteria for interpreting 

the study’s findings are whether there is sufficient contrast between patterns, as framed 

by the primary and secondary propositions. 
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2.1.3 Survey Questionnaire 

A survey questionnaire was selected as the primary tool for data collection, as it 

allowed for the collection of consistent, comparable data.  One of the primary issues 

impeding solid waste research is the lack of standardized data (Beede and Bloom, 1995) 

with respect to collection, transportation, and processing.  According to Beede and 

Bloom (1995, p. 116), “few country estimates of MSW [municipal solid waste] are 

derived using common definitions, data sources, or estimation techniques”, which makes 

comparing data, or determining trends, difficult.  According to Yin (2009), a case study 

may rely on a survey to collect quantitative data.   

 

2.1.3.1 Protocol. 

Two separate questionnaires were prepared to collect specific information from 

two categories of participants:  (a) private sector facility operators and (b) 

municipal/county public works departments.  The questionnaires were approved by the 

Royal Roads University’s Ethical Review Committee prior to use.   

The survey was sent by electronic mail or facsimile to specific individuals within 

each organization who were identified as being suitable candidates who would likely 

respond knowledgeably to the questions.  Respondents had a period of nine (9) business 

days to complete the questionnaire.  A relatively short time period was provided to limit 

the time taken to respond to the survey.   

 



       Potential Impacts of an Energy Crisis  11 
 

2.1.3.2 Design. 

The electronic mail or facsimile sent to the identified participants included a brief 

introduction to the research project and instructions for completing the survey.  Two 

documents were attached to the electronic mail and facsimile:  (a) a consent form and (b) 

a questionnaire (see Appendix B).  The consent form indicated that the participants and 

their responses would be kept confidential and that the information would be reported 

anonymously and/or grouped together with other responses.  The rationale for providing 

anonymity was to encourage participation in the project, particularly as site-specific 

responses were not necessary to meet the research project’s objectives.  Respondents 

were required to submit a signed copy of the consent form in order for their responses to 

be used in the study.  When referencing participant responses, participants are identified 

according to their role in the waste industry (i.e., Provincial Government Regulator or 

Municipal Waste Manager).  For multiple people from the same role, a number was 

allocated to the participant to differentiate between them (e.g., Municipal Waste Manager 

2). 

 

2.1.3.3 Response Types. 

The questionnaire included a brief introductory sheet re-stating the survey’s 

objectives as well as a set of questions tailored to the potential respondent’s waste 

management role.  For each of the participant categories, open-ended questions were 

designed to identify potential political, social, economic, and environmental impacts of 

an energy crisis from their perspective.  For facility operators specifically, questions were 
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designed to reveal responses related to the centralization or decentralization of their 

facility, the minimum and efficient operating capacity of their facility, and other 

components that their facility depend on to operate (i.e., other facilities or equipment).  

For municipal/ county public works departments, questions were designed to reveal the 

collection, disposal, and diversion system used by their community, the energy 

requirements and capacities of the collection and disposal facilities, and the various 

influences related to solid waste decisions.   

 

2.1.4 Alternative Research Methods 

Several alternative methods of research could have been carried out to achieve 

similar or more comprehensive results.  Other tools include telephone or in-person 

interviews, focus groups, or workshops.  The cost and time necessary to prepare and 

implement these research methods, however, were prohibitive for this research project.   

 

2.2 Data Collection 

2.2.1 Surveys 

Surveys were sent to twenty-six (26) potential participants in two categories:  (a) 

private sector facility operators and (b) municipal/county public works departments.  

Participants were primarily selected due to their role as solid waste managers within the 

Alberta Capital region.  Consent forms and responses were submitted via electronic mail 

or facsimile.    
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Data limitations were identified during the research process.  The first limitation 

was that not all participants responded to the survey.  Due to the relatively small number 

of private sector operators, the potential effect of this limitation may be greater for this 

particular data set.  However, the results are still valid, as the data derived from this data 

set were used qualitatively to identify potential impacts that would be supplemented or 

validated by literature research.  The second limitation is the data collection tool.  

Conducting surveys by electronic mail may result in fewer responses, or responses that 

are not as comprehensive as those that may be collected during a facilitated process, 

either by telephone or in-person interviews.   

 

2.2.2 Literature Review 

2.2.2.1 Waste management systems. 

Waste management systems are made up of a series of organized processes based 

on a variety of factors and infrastructure types.  Research was conducted to identify waste 

processes, factors that influence the selection of the processes, types of available 

infrastructure, and overall decision-making considerations.  

 

2.2.2.2 Relevant legislation and policies. 

Solid waste is regulated under federal and provincial legislation and is managed at 

the municipal/county level (Environment Canada, 2008).  Research was conducted to 

identify relevant legislation and policies for the purpose of identifying any potential 

political reactions resulting from an energy crisis.   
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2.2.2.3 Waste management system in the Alberta Capital Region. 

The Alberta Capital Region is the focus of this case study.  The current waste 

system in the Capital Region was analyzed to provide a basis for identifying potential 

impacts for the case study. 

 

2.3 Analysis 

This phase of the research includes analyzing the literature reviewed and survey 

response data using the non-equivalent dependent variables as a pattern method (Yin, 

1994).  Using this method, multiple variables are measured to determine the detail of 

what is affected and what is not affected.  This method was selected as there may be a 

variety of outcomes resulting from an energy crisis.  Patterns were identified that related 

to the potential political, social, economic, and environmental impacts.  Each outcome 

was measured against the predicted primary and secondary propositions (see Research 

Methods section); if found to be true, then causal inferences were made.  If the outcome 

did not support the predicted secondary proposition, then the primary proposition was 

questioned.  Each secondary proposition was assessed until the primary proposition and 

study question was addressed.   
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2.4 Reporting 

The study question, data results, and analyses were documented as a single case 

study of the Alberta Capital Region, and then broadened to reveal impacts to waste 

management in general.  This thesis identifies the predicted impacts, recommendations to 

mitigate the impacts, and further research opportunities. 

 

Chapter 3 - Literature Review 

This literature review will describe the existing research on waste management 

systems and decision-making considerations as they relate to energy use, relevant 

legislation, and solid waste management system in the Alberta Capital Region.  The 

interconnected nature of waste management, the challenges related to selecting a suitable 

waste management system and the use of energy within the system are demonstrated in 

the following sections. 

 

3.1 Waste Management Systems  

Waste management systems are organized and tailored to a municipality or region 

based on a review of several individual factors and how those factors interconnect.  

Factors such as volume of waste, energy requirements, costs, current regulations, and 

available infrastructure are analyzed and overall efficiencies are identified based on 

potential waste management organization scenarios.  Waste managers then decide on the 

overall organization and infrastructure that suit their municipality and region. 
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3.1.1 Organization 

Solid waste management is composed of collection, hauling, processing, and 

disposal or diversion.  Collection and hauling involves gathering waste from the waste 

generators.  The purpose of this step is to “safeguard public health, limit congestion, and 

preclude unpleasant odors and aesthetically offensive sights” (Beede and Bloom, 1995, p. 

120).   

3.1.1.1 Collection. 

Collection in urban areas generally includes curbside pick-up.  In rural areas, it 

may include curbside pick-up by an authorized waste collector (public or private) or 

drop-off at a waste transfer station by the waste generator. Curbside pick-up routes are 

generally selected based on economic objectives using a heuristic (common sense) 

process (Karteris, Salonikidou, Karagiannidis, and Moussiopoulos, 1999).   

The cost of collection is closely tied to the amount of energy consumed.  

According to Karteris et al (1999, p. 77), “some heuristic guidelines that should be taken 

into account when laying out routes are as follows: 

1. Existing policies and regulations related to… point of collection and 

frequency of collection… 

2. Existing system characteristics such as vehicle types (capacity). 

3. Topographical and physical barriers can be used as route boundaries. 

4. In hilly areas, routes should start at the top of the grade and proceed downhill 

as the vehicle becomes loaded. 
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5. Routes should be laid out so that the last container to be collected on the route 

… is located nearest to the disposal site.” 

Frequency of collection should be determined by the amount and nature of the waste, 

which is, amongst other factors, a result of population density, physical layout of the city, 

and form of transportation used (Melosi, 2005). 

According to Melosi (2005) and Hardy and Grissom (1976), collection is the 

costliest phase of waste management, between two to eight times the cost of disposal per 

tonne Melosi (2005).  Bartone and Bernstein (1993) suggest that there are limited 

economies of scale available in waste collection using smaller vehicles and greater 

economies of scale associated with consolidating waste at transfer stations and waste 

management facilities as it is less expensive to transport waste using large trucks, rail 

cars, or other methods.  Larger vehicles that can haul up to three times the waste of 

collection vehicles can save time and fuel (Khan, 1987).  The limited economy of scale 

for waste collection is due to the relatively static costs of vehicle operators and fuel, 

which are unrelated to vehicle size (Beede and Bloom, 1995) and are proportional to the 

distance transported (Hardy and Grissom, 1976).  The economy of scales and energy 

efficiency provided by transfer stations are further enhanced if there are compaction 

devices, if the transfer stations allow for quick offloading of collected waste, and if the 

transfer station is located near a main transportation route for hauling to waste facilities 

(Beede and Bloom, 1995).  Bartone and Bernstein (1993) conclude that collection should 

be decentralized using a series of transfer stations and that disposal and treatment 

facilities should be centralized, for cost-efficiency.   
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3.1.1.2 Processing, disposal and diversion. 

Following collection, waste is then either processed or disposed of.  Processing 

may include converting waste to energy, recycling, composting, burning or compacting 

solid waste (Beede and Bloom, 1995; Waldheim, 1998).  This step in the waste 

management process requires energy, yet it also potentially captures value or energy from 

the waste.  Processing may also reduce the amount of waste requiring disposal.  For 

example, Enerkem Alberta Biofuels is constructing a waste to biofuel facility in 

Edmonton that will transform ninety percent of residual waste, following recycling and 

composting processes, into methanol and ethanol (“Edmonton unveils,” 2010).  The 

remaining waste from processing is typically disposed of through landfilling.   

Other forms of processing include recycling and composting.  Recycling includes 

collecting and segregating salvageable materials for processing at a facility.  Facilities are 

generally owned and operated by private companies and depending on the material, may 

be located in a different part of the province, outside of the province, or outside of the 

country.  Composting involves segregating organic materials and allowing them to 

biodegrade until they can be reintroduced as fertilizer.  The process of composting may 

be conducted on an individual household scale or in regional facilities.   

Blum (1976) states that municipalities have increasing collection and disposal 

constraints due to rising quantities of waste and increasing disposal costs related to 

difficulty in siting new landfills, strict environmental standards, and heightened public 

sensitivities.  Due to the high costs of purchasing land, particularly in densely populated 

areas such as Europe, sanitary landfills have become uneconomic (Melosi, 2005).  This 
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provides opportunity for capital-intensive incinerator plants to be constructed, as they 

require much less space to operate than a traditional landfill (Melosi, 2005).   

Economies of scale are demonstrated in the consolidation of waste at transfer 

stations and disposal/ diversion facilities.  Centralization of infrastructure is valuable if it 

reduces unnecessary duplication, provides better services, and allows for cost reductions 

(Hardy and Grissom, 1976).  Regional cooperation is necessary to achieve a centralized 

approach, which may require significant political will and effort.   

 

3.1.1.3 Mechanization of processes. 

Labour and/or technology requirements are other considerations in a waste 

management system.  With larger, centralized facilities, there tends to be increased 

automation and mechanization (Medina, 2003), which require increased energy inputs.  

The range of mechanization includes highly automated systems that use magnets, 

blowers, and conveyors to extract or separate materials (Beede and Bloom, 1995).  Low 

technology solutions are generally more labour-intensive, requiring residents to drop off 

waste at collection centers or to hire staff to sort or move materials through the waste 

facilities.  
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3.1.2 Factors 

Several factors are considered when designing a waste management system.  

Factors include type and volume of waste, waste characteristics, energy requirements, 

cost benefit analyses, land use, public pressure, infrastructure and decision-making 

considerations. 

 

3.1.2.1 Type and volume of waste. 

The type and volume of waste generated is a factor of affluence, population size, 

housing density, and efficiency of waste collection (Melosi, 2005).  In the early 1900s, 

nationality and affluence were found to influence the amount of waste and the type of 

waste; if people were born in the United States they generated more garbage, ash and 

rubbish than people in other countries (Melosi, 2005).  Consumption increases as affluent 

populations purchase a greater amount of goods and purchase rather than repair goods 

(Blum, 1976).  As well, by increasing the number of people in a community, there is an 

increase in the volume of waste generated due to personal waste generation (Alter, 1991).  

Larger populations also support more businesses and industries, which in turn generates 

more waste (Melosi, 2005).  According to Melosi (2005), increased efficiency of 

collection resulted in increased waste generation.   

The amount of waste generated may be adjusted through regulations that restrict 

the amount of waste collected or the type of materials that may be recycled, or through 

incentives that divert materials to reduce waste generation or increase the life-cycle of 

products (Blum, 1976).  For example, the City of Nanaimo, British Columbia limits the 
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number of garbage cans to one per week, with the ability to add garbage cans at an 

additional cost (City of Nanaimo, 2010). 

In general, reducing the volume of waste generated will result in less collection, 

transportation, and disposal costs (Aspinwall and Cain, 1997) and fewer energy 

requirements.   

 

3.1.2.2 Waste characteristics. 

An overarching consideration to waste management is the waste’s physical 

characteristics (Beede and Bloom, 1995).  Characteristics include waste density, 

biodegradable content (including the moisture content and carbon-to-nitrogen ratio of the 

biodegradable portion), and energy content (Beede and Bloom 1995).  These 

characteristics and the consistency of these characteristics influence the processing and 

disposal methods selected.   

Aspinwall and Cain (1997) state that the composition of waste has been changing 

over time.  Although they note an increase in paper, plastic and organic waste, they also 

describe an increasing interest in composting and pressure to purchase less packaged 

goods.  The result of this is inconsistent waste stream volumes and quality.  The 

challenges related to inconsistent waste stream are threats to calorific value particularly 

for energy recovery from incineration, potential threats to landfill’s aerobic and anaerobic 

processes and gas utilization, and inability to specify the pollution controls without 

accurate and consistent waste characteristics (Aspinwall and Cain, 1997).  
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Political and municipal policies regarding the waste management system can also 

result in changing waste streams, as some types of waste are removed or diverted from 

the waste through recycling or composting.  According to Aspinwall and Cain (1997), 

changes in the waste stream and its subsequent characteristics create a challenge for the 

waste management industry.  Depending on the type of infrastructure selected, the 

operators may rely on consistent waste streams to maximize their efficiencies.  For 

example, incinerator operators may rely on a certain calorific value from paper and 

packaging, which, if removed from the waste stream by recycling initiatives, could affect 

their overall operation. 

Depending on the type of waste infrastructure used in the area, municipal waste 

managers should optimize or minimize certain waste streams (Aspinwall and Cain, 

1997).  Some waste streams have more revenue-generating potential for recycling or have 

more calorific value for incineration or waste-to-energy generation (Aspinwall and Cain, 

1997).  Policies geared to maximize the benefit of the waste facility should be carefully 

considered and implemented. 

 

3.1.2.3 Energy requirements. 

Waste managers consider energy requirements as they relate to overall operating 

costs.  Energy is required for collection, hauling, processing and disposal; therefore, 

energy requirements may be decreased by reducing the overall amount of waste 

generated, reducing the weight or volumes (Khan, 1987) of waste prior to collecting and 

hauling wastes, selecting energy efficient vehicles suited to the distance (Khan, 1987; 
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Hardy and Grissom, 1976), reducing the distances between collection and processing 

(Hardy and Grissom, 1976; Beede and Bloom, 1995; Bartone and Bernstein, 1993), 

and/or converting waste to energy (Waldheim, 1998).  Khan (1987) states that baling and 

compacting waste reduces the volume, but incineration reduces both weight and volume.   

 

3.1.2.4 Cost-benefit analyses. 

Waste management is expensive, and is increasing in cost over time (Provincial 

Government Regulator, 2008).  A significant amount of capital is required to site 

facilities, complete environmental studies, permitting and authorization processes (Blum, 

1976), construct facilities, and maintain equipment for collection and disposal of waste.  

According to Alberta Infrastructure and Transportation (2007), both the public and 

private sector are typically involved in collection and disposal, with diversion facilities 

primarily owned and operated by private sector companies.   

Waste managers rely on cost-benefit comparisons to guide their choices (Beede 

and Bloom, 1995).  Cost-benefit calculations include a variety of parameters, including 

labour, equipment, infrastructure, land, and energy costs (Beede and Bloom, 1995).  

Other significant factors are the costs related to converting to new infrastructure and/or 

changing social behaviour to conform to new infrastructure (Melosi, 2005).  The 

significant costs related to constructing waste management facilities or educating the 

public to implement certain waste management methods often cause ‘lock-in’, where the 

economic or social cost of transitioning to new technology or methods is outweighed by 

the costs already invested in the existing system (England, 1994).   
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Waste procedures and infrastructure selected also influence costs and energy 

requirements.  For example, if households sort waste from recyclables, this is less capital 

and energy intensive than a centralized sorting system at a processing plant (Beede and 

Bloom, 1995).  As well, the location of infrastructure influences the overall energy 

requirements during hauling.  Due to lock-in, it is important that the cost-benefit of 

infrastructure type and location be considered. 

Cost-benefit analyses also include consideration of potential revenue generation 

capabilities through recycling or converting waste to energy.  To generate revenue from 

the sale of recyclable materials or to generate energy from waste requires consistent 

volumes and types of waste materials, and in the case of recyclables, stable market prices 

(Aspinwall and Cain, 1997).   

 

3.1.2.5 Land use.  

Municipal and regional plans influence waste management through population 

density and allowable land uses.  For example, in an urban area with a dense population, 

there are typically lower costs (Beede and Bloom, 1995) and less energy used for waste 

collection, but depending on the proximity of the disposal or diversion location, there 

could be added costs and energy requirements for transporting waste from its source to 

the facilities.  Beede and Bloom (1995) also identify that the trends in suburbanization, 

such as decreased population density, also lead to increased average distances for 

collection vehicles, which ultimately leads to increased energy requirements.  To 

compensate for these energy requirements, Bartone and Bernstein (1993) suggest that a 
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system of transfer stations, where waste could be consolidated into large loads and 

disposed or further processed at a large facility, be integrated into waste management’s 

organization and infrastructure system.  

 

3.1.2.6 Public pressure. 

Waste management decisions are influenced by the public.  Public influence is 

evidenced in decisions relating to infrastructure, in particular, location and types of waste 

management facilities (Beede and Bloom, 1995; Jenkins, Maguire, and Morgan, 2004).  

For example, in 2008 the public recently blocked attempts to rezone land for a landfill in 

Thorhild, Alberta (“Thorhild County,” 2008; Waste Management Inc., 2007) and 

currently, there is much controversy between the public and even between local 

governments over the potential siting of a waste incinerator in Metro Vancouver (“Metro 

Vancouver,” 2010; “Waste-to-energy,” 2008).   

Furthermore, public pressure also influences government waste spending.  For 

example, residents of Saskatchewan pressured the provincial government to support the 

provincial recycling programs when the price for salvaged products plummeted and 

municipalities were nearly forced to close their recycling programs (“Province to,” 2009).  

Influence such as this may be formidable, and therefore, the public should be consulted 

with and their influence should be factored into the organization and infrastructure 

selected for waste management systems. 
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3.1.3 Infrastructure 

Several types of waste management infrastructure are used to dispose or divert 

waste. Typical infrastructure includes landfills, incinerators, waste-to-energy facilities, 

and recycling or composting facilities. 

Burying waste in landfills is considered a traditional approach to waste 

management and has primarily been used to reduce the threat to human health (Melosi, 

2005).  Over time, scientific and technical advances in landfill management have also 

ensured that sanitary landfills reduce the threat to ecosystems (Melosi, 2005).   

As waste management has progressed from community landfills to large, 

regional, engineered sanitary landfills that are located further away from the waste 

source, there has been an increase in hauling requirements.  For example, the Greater 

Vancouver Regional District ships the majority of its waste to the Town of Cache 

Creek’s sanitary landfill (Greater Vancouver Regional District, 2002) and considered 

sending the waste to the United States once the Cache Creek landfill closed (Metro 

Vancouver, 2009).  Another example is the City of Toronto, which ships its waste across 

the border to the state of Michigan in the USA (Hostovsky, 2005b). 

Other waste management processing infrastructure includes incineration and 

waste-to-energy infrastructure.  These types of infrastructure are popular in Europe, but 

have less acceptance in North America due to issues with the available technology and 

differences in waste types (Melosi, 2005).  Waste composed of increased organic content 

proved to be a barrier to widespread use of incinerators in the United States in the 1900s 
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(Melosi, 2005).  This is slowly changing as incinerators and waste to energy 

infrastructure are considered by waste managers and occasionally constructed. 

According to Melosi (2005), municipal incinerators require minimal amounts of 

fuel to operate and have the ability to produce heat and electricity.  Given the cost of 

incinerator infrastructure, it is generally constructed when energy recovery is possible 

(Khan, 1987).  However, for incineration to have maximum efficiency, it requires certain 

physical characteristics, including the combustible content (United Nations Department 

of Economic and Social Affairs Division for Sustainable Development, 2005).  Elkington 

and Shopley (1989) state that if the waste has high moisture content then fuel is added to 

assist with incineration, which increases the amount of energy required to process the 

waste.  

Gasification technology converts waste biomass by processing the raw materials 

at high temperatures to create synthesis gas (i.e., syngas) (Partners of the Edmonton 

Waste Centre for Excellence, 2006).  Cardiff University (2004) suggests that gasification 

is more efficient than incineration.  Syngas can be captured and used to produce methanol 

or hydrogen, or converted into a synthetic fuel.  According to Hui, Li’ao, Fenwei, and 

Gang (2006) “there is often a higher total value in burning the waste for energy than in 

recycling it” (p. 1058).  The City of Edmonton is currently constructing a gasification 

plant to complement it existing waste management facilities (Boyce, 2007).   

Blum (1976) identified that there was an increased interest in alternative fuels 

following the 1970s oil shortage, including those derived from waste.  At that time, for 

every tonne of solid waste processed, approximately one barrel (or 160-200 litres) of fuel 
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oil could be produced (Blum, 1976, p. 674).  Technological advancements have improved 

the amount of fuel that can be produced.  The new waste to energy facility currently 

being constructed in Edmonton will convert waste to energy at a ratio of 1 tonne of waste 

to 360 litres of methanol or ethanol (“Garbage-to-biofuel,” 2010).  Furthermore, by 

processing waste instead of disposing it, the facility will reduce greenhouse gas emissions 

(“Edmonton unveils,” 2010).  It is likely that in the event of an energy shortage, that 

waste would again be perceived as a viable source of energy.  

Based on statistical analyses of operating and maintenance costs, Beede and 

Bloom (1995) suggest that there are economies of scale in high-technology incineration 

facilities1.  Many of the costs (i.e., labour, overhead, capital costs, utilities, etc.) 

associated with incineration “are relatively invariant to the amount of waste dealt with at 

the facility within a specified range” (Beede and Bloom, 1995, p. 126).  However, Beede 

and Bloom (1995) also suggest that automation may improve the economy of scale and 

reduce costs.  By increasing automation, it is anticipated that increased amounts of 

energy may be used.   

 

3.1.4 Decision-making Considerations 

Waste management decisions are typically made at a municipal or a regional level 

(Environment Canada, 2008).  Several factors are considered including economic 

viability, social acceptance, and environmental effects.   

When identifying a suitable waste management system for a community or 

region, decision makers are concerned with the functions of collection, hauling, 
                                                 
1 The analyses does not take into consideration collection costs, or therefore the energy used for collection. 



       Potential Impacts of an Energy Crisis  29 
 

processing and disposal (Khan, 1987).  Historically, decision-makers were concerned 

with removing waste from the immediate area (i.e., “out of sight, out of mind”), instead 

of considering the means and end use of waste (Melosi, 2005).  As such, early waste 

management was comprised of dumping waste into rivers and bays.  With improved 

environmental best management practices, waste management has changed over time. 

Current waste considerations are related to each of the system’s functions.  

Collection considerations may include the frequency and type of vehicle (Khan, 1987), 

housing density, and route selection (Melosi, 2005).   For transportation, decision-makers 

must consider the quantity and volume of waste, whether waste can be transported 

directly to the waste or recycling facility, or whether a transfer station or waste 

compactor is required before hauling in a larger vehicle.  The considerations related to 

processing include baling, shredding, incineration, material recovery (Khan, 1987), or 

energy production.   

Various calculations and economic models are available to assist with complex 

planning situations, to evaluate possible alternatives, and to identify the most cost 

efficient method of waste management (Ljunggren, 2000). For example, heuristic 

calculations are conducted to identify the best route for collecting waste, which uses the 

least amount of fuel, or selecting low-cost fuel types that result in lower overall costs 

(Hardy and Grissom, 1976; Karteris et al., 1999).  While waste collection fuel costs are 

related to total energy use, limited research is available that directly relates to energy 

supply and solid waste management.  
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Models are used to analyze the various waste management factors.  Location-

allocation models analyze the type of waste facility (e.g., transfer station, material 

recovery facility, incinerator, or sanitary landfill) against economic and/or environmental 

criteria.  Single objective location-allocation models consider only economic criteria, 

whereas multi-objective location-allocation models also take into account environmental 

criteria (Erkut et al., 2005).  For example, Erkut el al., (2005) suggest that a multi-

objective model may identify the location and type of facility that satisfies the following 

objectives: (a) minimize greenhouse effects, (b) minimize final disposal to the landfill, 

(c) maximize energy recovery, (d) maximize material recovery, and/or (e) minimize total 

costs.  Models, however, are unable to account for diverse volume and composition of 

materials, technical criteria (i.e., variable facility capacities) and social context. 

Environmentally, waste management systems are strictly regulated by federal and 

provincial environmental legislation.  Prior to construction, most waste facilities must 

undergo an environmental assessment and review process.  Once constructed, ongoing 

air, water, and soil monitoring is conducted to ensure that the facility is functioning 

according to its design.  Further information regarding policy and legislation is provided 

in the Relevant Legislation and Policies section. 

Political and social influences may serve as barriers or opportunities to adopting 

less energy-intensive waste management systems.  Through consultation, public opinion 

is considered during the decision-making process.  The public may have certain 

knowledge or perceptions regarding waste, sustainability, land use, and others that 

influence their opinions regarding waste management.  For example, they may believe 
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that diverting waste is the best method to minimize raw resource use and energy use.  

This perception may influence the public’s ability to embrace new technologies or waste 

management systems, such as incineration.  The public may also apply pressure to local 

or provincial governments to (a) maintain or increase recycling programs reflected by the 

Saskatchewan example (“Province to,” 2009), (b) construct facilities outside of one’s 

community reflected by the Metro Vancouver example (Metro Vancouver, 2009), or (c) 

preserve the local environment by not siting a landfill in the county, as reflected by the 

Thorhild County example (“Thorhild County,” 2008; Waste Management Inc., 2007).  

The politicians and waste managers must consider these pressures, while also ensuring 

that they have the capacity to respond to the volumes of waste generated by the public.   

Available energy supply is a factor that has traditionally not been considered 

while planning solid waste management systems, rather, energy use has typically been 

factored in as a cost factor of waste management.  Melosi (2005) identified that the 

availability of cheap energy, such as wood, coal and petroleum, made conversion of 

waste to energy unnecessary, which is likely why energy availability has not been 

considered historically during waste management planning or decision-making.  This 

rationale is similar to how cheap and available land undercut costs and made landfills the 

preferred method to other processing and disposal methods (Melosi, 2005).  Within its 

provincial Waste Strategy (Alberta Environment, 2007a, 2007b), the Government of 

Alberta states that the lack of full-cost accounting, such as the social and environmental 

costs, has resulted in landfills being favoured in Alberta.   
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3.2 Relevant Legislation and Policies 

Waste management is regulated under the federal Canadian Environmental 

Protection Act (CEPA; 1999).  The responsibility for municipal solid waste is shared by 

federal, provincial and municipal governments, under the authority of CEPA.   

The federal government’s role, under the Department of Environment 

(Environment Canada), is to determine acceptable waste streams and types of 

infrastructure as it relates to the environment and public health (CEPA, 1999).  In 

particular, the federal government is responsible for management issues related to 

“sustainable development, toxic substances, international movement, federal lands and 

operations, air emissions, including greenhouse gas emissions, and through federal 

funding programs” (Environment Canada, 2010b, ¶2).  Environment Canada implements 

the terms of international agreements related to transboundary movement of hazardous 

and non-hazardous wastes and recyclable materials and the movement of hazardous 

materials between provinces and territories (Environment Canada, 2004).   

Provincial/territorial governments regulate the movement of hazardous materials 

within their province or territory and are also responsible for “licensing of hazardous 

waste and hazardous recyclable material generators, carriers and treatment facilities as 

well as for regulating intra-provincial movements” (Environment Canada, 2010a, ¶2.2.3).  

The provincial government’s role in waste management includes various plans and 

strategies, including the Energy Plan, Alberta Land Use Framework, and Waste Strategy 

(Provincial Government Regulator, 2008).   
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Municipal governments are responsible for collection, diversion and disposal 

operations (Environment Canada, 2008).  In Alberta, municipal responsibilities are 

defined under the Municipal Government Act (2000).   

 

3.3 Solid Waste Management Systems in the Alberta Capital Region 

The Alberta Capital Region consists of 20 municipalities and five counties (see 

Table 1 and Appendix A), which officially formed the Capital Region Board in 2008 

(Capital Region Board, 2009a).  In 2006, the region was populated by approximately 

1,050,000 people (see Table 1), but was expected to grow to 1,100,000 people by 2008 

(Capital Region Board, 2009b).  According to Alberta Infrastructure and Transportation 

(2007), the estimated amount of waste generated in 2005 in the Alberta Capital Region 

was 1,146 kg/capita/year or 3.14 kg/capita/day.  This amount is anticipated to grow by 

1.5 percent per year.   

The waste management system in Alberta’s Capital Region currently consists of 

numerous individual or grouped systems of collection, hauling, diversion (i.e., recycling) 

and disposal (Alberta Environment, 2007a).  These systems offer a variety of methods for 

dealing with waste and recyclable or organic material.  A summary of these systems are 

outlined in the following section, and a detailed summary of waste services offered in 

each municipality and county is located in Appendix C.   

Regional waste management must conform to provincial standards.  Under the 

provincial Energy Plan (Government of Alberta, 2008a), the provincial government 

proposes to achieve wiser energy use by several methods, which may influence waste 
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management.  These methods include conveying energy consumption information, such 

as costs and benefits, and adopting energy conservation measures and supporting greater 

efficiency in the production, conversion, and consumption of energy (Government of 

Alberta, 2008a).  The Alberta Capital Region is located within the North Saskatchewan 

Land Use Region (Government of Alberta, 2008b).  According to the provincial Waste 

Strategy entitled Too Good to Waste (Alberta Environment, 2007a), each region must 

develop waste management plans.   

 

3.3.1 Existing Waste Management Authorities and Facilities 

Within the Alberta Capital Region, there are three regional waste service 

authorities or commissions comprised of municipal or county partners.  The Leduc and 

District Regional Landfill Authority has several regional partners including Calmar, 

Devon, Leduc, Beaumont and Leduc County (Alberta Environment, 2008).  The 

Roseridge Waste Management Services Commission’s regional partners include 

Gibbons, Legal, Morinville, Redwater, Sturgeon County and Bon Accord (Alberta 

Environment, 2008).  The Lamont County Regional Solid Waste Commission’s regional 

partners include Lamont County, Lamont, and Bruderheim, as well as other communities 

not included in the Alberta Capital Region (Alberta Environment, 2008).  All other 

municipalities operate their own waste management systems, either using their own staff 

or contracting out to private companies (Alberta Infrastructure and Transportation, 2007).   

There are several landfills located within the Alberta Capital Region (see Figure 

1).  Regional landfills include the Leduc and District Landfill near City of Leduc, 
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Roseridge Landfill (Sturgeon Regional Landfill) near Morinville, Lamont County 

Landfill near St. Michael, Stony Plain Landfill in Stony Plain, Clover Bar Landfill and 

West Edmonton Landfill in Edmonton, and Edmonton Composting Facility (includes 

residential waste).  Other landfills located outside of the Alberta Capital Region, but used 

by municipalities within the region are Beaver Regional Landfill located southeast of 

Edmonton and operated by the Beaver Regional Waste Management Services 

Commission and Drayton Valley Landfill located near Drayton Valley and operated by 

the Drayton Valley Regional Landfill Authority (Alberta Environment, 2008).   

The region relies on a system of remote waste management facilities as evident by 

the Beaver Regional Landfill, located approximately 75 km southeast of Edmonton, and 

the proposed Thorhild Landfill Project in Thorhild County, located approximately 100 

km northeast of Edmonton (Waste Management Inc., 2007).   

Recycling processing facilities are located throughout Alberta, Canada and other 

countries.  Recyclable materials are either collected at curbside locations or at municipal 

or regional transfer stations and hauled to processing facilities.  For example, tires are 

collected across northern Alberta and are shipped to centralized sorting and processing 

facilities located near Edmonton (Alberta Recycling Management Authority, 2009).  

Energy is required to transport salvageable materials to various diversion processing 

facilities.  The cost of transportation is considered during cost-benefit analyses 

(Provincial Government Regulator, 2008).  A change in energy availability would likely 

affect the cost and the ability and willingness to transport materials; the result would be 

increased materials to dispose of locally. 
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A recent review of the core waste infrastructure gaps identified that there is 

adequate landfill disposal capacity for the next 40 years, but less than adequate diversion 

capacity (Alberta Infrastructure and Transportation, 2007). The report suggests that the 

Capital Region consider developing a centralized system of waste collection, transfer 

stations and waste hauling to regional disposal and diversion facilities to facilitate 

increased diversion and to manage the labour shortage that was occurring at the time of 

the report.  Capital-intensive, mechanized diversion facilities were also recommended.   

The City of Edmonton also operates a composting facility at the Edmonton Waste 

Management Centre of Excellence.  The composter mixes household waste and biosolids 

(sewage sludge) to create compost (City of Edmonton, 2010). 

 

3.3.2 Future Waste Management Facilities 

The City of Edmonton, as a partner of the Edmonton Waste Management Centre 

of Excellence, is currently constructing a gasification/cogeneration plant.  This plant will 

take the residual waste from the composting and recycling programs and convert the 

residual waste into methanol then ethanol (Edmonton Waste Management Centre of 

Excellence, 2007; “Garbage-to-biofuel,” 2010).   

The proposed Thorhild Landfill is touted as a “long term solution to the County’s 

waste disposal needs…[and] will eventually replace Waste Management’s West 

Edmonton Landfill” (Waste Management Inc., 2007, ¶1-2).  However, the recent decision 

to turn down the rezoning of land for a landfill (“Thorhild County,” 2008) indicates the 

level of influence that the public has on waste management decisions.  This decision is 
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currently under review.  If the Thorhild Landfill is not constructed, it is unclear as to 

where waste will be disposed in the future.  

 

3.3.3 Energy Reliance 

The Government of Alberta’s waste management system relies on natural gas for 

heating, oil for fuel, and coal and wind energy for electricity.  Natural gas resources are 

considered a low priced energy source with a large inventory (Alberta Energy, 2007a), 

and Alberta has the second largest proven crude oil reserves (Alberta Energy, 2007b).  

Coal is considered a low-cost fuel for electricity generation and 70% of Canada’s coal 

reserves are located in Alberta (Alberta Energy, 2007b).  As of June 2007, Alberta’s 

electricity generating capacity is 11,919 MW (Alberta Energy, 2007b), with 400 MW 

supplied by wind power.  Fuel and electricity use for waste currently rely on access to 

low-cost, large supply of non-renewable resources.   

 

Chapter 4 - Results 

The return rate for the surveys was very low.  Three (3) of twenty-six (26) 

surveys were completed, a return rate of approximately 8.3%.  Two (2) potential survey 

participants who did not return the surveys indicated that they were unable to complete 

the survey due to their other time commitments, and one (1) potential survey participant 

indicated that the survey would take too many personnel resources to complete 

accurately.  Other reasons why the survey may not have been completed are:  (a) lack of 
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personnel, (b) lack of available time to complete the survey, (c) lack of available 

information, or (d) lack of interest.   

An interview was also conducted with one member of the provincial government 

(identified forthwith as “Provincial Government Regulator”) to gain a provincial 

perspective on waste management.  Internet research for each community’s waste 

management system was used to supplement the low survey response.   

While not statistically valid, the information collected did provide insight into 

municipal waste management systems in the Alberta Capital Region, and the potential 

impacts that could result from an energy crisis. 

The development of a waste management system requires the consideration of 

several factors.  Waste managers use models to conduct cost benefit analyses to compare 

the costs of certain organization/ infrastructure with the overall benefit based on a variety 

of factors, as well as to measure other aspects such as collection distance and the amount 

of waste collected, landfilled, or diverted (Provincial Government Regulator, 2008).  

According to Provincial Government Regulator (2008), the cost of waste management 

has doubled, with transportation of waste being a significant factor.  

Waste collection in the region is operated by a mix of public and private 

collection companies (see Appendix C).  Several local governments contract out waste 

collection.  Based on survey information from Municipal Waste Manager 1 (2008), one 

collection vehicle is needed per 10,000 to 12,000 people operating 5 days per week in an 

urban setting.   
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In each of the communities, waste is either collected at curbside once per week or 

the residents transport waste directly to a waste transfer station or a landfill.  Survey 

participants indicated use of the following landfills:  (a) Beaver Regional Landfill (also 

known as Ryley Landfill), (b) Drayton Valley Landfill, (c) Clover Bar Landfill 

(Edmonton), and (d) Leduc Landfill.  Other landfills in the Capital Region, identified 

through other research include:  (a) West Edmonton Landfill, (b) Roseridge Landfill, and 

(c) Lamont County Landfill.   The distances to and from each community to the landfills 

is up to 125 km one-way (see Figure 1).   

Several types of waste are diverted, depending on the municipality.  Typical 

waste types that can be diverted include paper, glass, plastic, cardboard and metal.  Waste 

is collected by private or public staff and is transported to various facilities in Edmonton 

for sorting and processing.  Depending on the location of the municipality or county, the 

distance to Edmonton may be up to 100 km one-way (see Figure 1). 

The total energy requirements for waste disposal, diversion, or processing are not 

known.  Since much of the collection is contracted out, local governments it is unlikely 

that municipalities track the associated energy or fuel requirements.  Respondents did 

indicate, however, that collection vehicles rely on diesel and/or a proportion of biodiesel 

(up to 30%; Municipal Waste Manager 1, 2008).  Collection vehicles operate up to five 

days per week in a community of approximately 80,000.  The capacities of each 

collection vehicle are not known, nor are the number of trips to the disposal or diversion 

facility per day.   
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Landfills are generally operated and managed by other entities, so local 

governments are not aware of the energy requirements there.  The City of Edmonton is an 

exception as they operate their own facilities.  The only landfill that currently produces 

energy is the Clover Bar Landfill, which incorporates methane capture; however, a new 

waste-to-biofuel facility is currently being constructed in Edmonton and will be 

operational by 2011   

Survey respondents identified that waste management could be more energy 

efficient if (a) the amount of waste was reduced at the source (Provincial Government 

Regulator, 2008), (b) the disposal facility was located closer to the waste generation 

source (Provincial Government Regulator, 2008; Municipal Waste Manager 3, 2009), (c) 

waste were compacted prior to hauling (Municipal Waste Manager 2, 2009) requiring 

fewer trips to the landfill, or (d) if waste was converted to energy (Provincial 

Government Regulator, 2008).  Respondents also indicated that local governments’ 

decisions  regarding use of decentralized (local) or centralized (regional) disposal 

facilities were influenced by (a) resident input, (b) ability of local governments to operate 

the facilities, (c) economics, and (d) location of landfills (Municipal Waste Manager 2, 

2009; Municipal Waste Manager 3, 2009).   

In the event of a sudden energy crisis, respondents identified the following 

potential reactions by consumers, producers, and governments.  Consumers would reduce 

the volume of waste generated (Municipal Waste Manager 3, 2009) by consuming less 

goods, thereby using less energy for collection, hauling, and disposal (Municipal Waste 

Manager 2, 2009).  Goods would be produced in a more efficient manner, reducing the 
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amount of materials consumed (Municipal Waste Manager 2 and 4, 2009).  Municipal 

Waste Manager 3 (2009) indicated that municipal and provincial governments would 

encourage energy reduction through waste management programs. 

The potential impacts to the overall waste system range from the amount of waste 

generated, to where and how it is processed.  Respondents identified that there would be 

less waste generated and collected overall (Municipal Waste Manager 2, 2009), or that 

the cost to haul waste would increase to a point where local governments would 

investigate options for closer disposal facilities, or use a centralized transfer station 

system (Municipal Waste Manager 3, 2009).  In terms of disposal and diversion, either 

there would be no change (Municipal Waste Manager 2, 2009) or local governments 

would seek out local processing facilities to reduce shipping/ hauling costs (Municipal 

Waste Manager 3, 2009).   

Respondents did not identify any changes to the types of facilities that may be 

used, such as those that may require less energy to operate or those that may produce 

energy (Municipal Waste Manager 2, 2009; Municipal Waste Manager 3, 2009).  One 

respondent, however, indicated a potential change to the types of waste accepted based 

on their energy requirements to process, dispose, or divert (Municipal Waste Manager 2, 

2009); whereas another respondent indicated that there would be no changes to the types 

of accepted waste (Municipal Waste Manager 2, 2009).  The types of energy used for 

collection, disposal, and diversion would either not change (Municipal Waste Manager 2, 

2009) or would be switched to an energy efficient alternative (Municipal Waste Manager 

2, 2009).  In conclusion, Municipal Waste Manager 2 (2009) indicated that during an 



       Potential Impacts of an Energy Crisis  42 
 

energy crisis it may be more feasible to adapt the current waste system to produce energy 

from waste or to implement/ construct a new energy efficient system, but that would 

require investigation into several other factors.  Identified factors include the foreseeable 

length of time for the energy crisis and the capital costs involved in a system change, 

amongst others (Municipal Waste Manager 2, 2009).   

From a provincial perspective, an energy crisis may transform society’s current 

perspective of managing waste to viewing waste as a resource (Provincial Government 

Regulator, 2008).  Full cost accounting would be required to determine whether increased 

recycling or converting waste to energy is more energy efficient.   

The solution to an energy crisis may not necessarily be the construction of a waste 

to energy facility.  Provincial Government Regulator (2008) states that waste to energy 

systems require a consistent amount or type of waste to feed the system, which may 

contradict other programs designed to reduce waste generation.  Instead, a flexible waste 

system, which allows for changing markets, waste streams, quantities, and types of waste, 

may be the solution (Provincial Government Regulator, 2008).   

Provincial Government Regulator (2008) indicated that politics affect waste 

management in several ways.  Political decisions often result in government policies or 

programs, such as the provincial government’s initiative to reduce waste per capita to 

500 kg/year (Alberta Environment, 2009) or through the creation of the Land Use 

Framework (Provincial Government Regulator, 2008).  Politicians are influenced by 

public pressure.   
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Public perceptions with regards to waste management are that collection, 

disposal, and diversion should be convenient and that costs should not increase over time.  

Residents of Alberta tend to believe that waste management is someone else’s 

responsibility, and to that end, that litter may be acceptable depending on the cost to 

clean it up (Provincial Government Regulator, 2008).  Provincial Government Regulator 

(2008) believes that the public needs to learn more about the costs related to each 

component of waste management, particularly with respect to the convenience that the 

public demands.   

 

Chapter 5 - Analysis and Discussion 

Based on the results of the literature review, surveys and interviews, several types 

of impacts are anticipated in the event of an energy crisis.  Impacts are often 

interconnected with each other, or will trigger other impacts in a domino effect.  The 

impacts are described as general impacts to waste management and as specific impacts to 

the Alberta Capital Region.  Finally, the primary and secondary propositions of this thesis 

are analyzed based on these results.  

Realistically, the results of an energy crisis due to limited supply or drastically 

increased cost could result in several outcomes.  A limited supply could impact (a) waste 

collection frequency, (b) types of vehicles used, or (c) overall organization of the system 

to a decentralized or a centralized system.  An urgent call for waste reduction would be 

recommended or prescribed to the public and industry, as less volume of waste requires 

less frequent collection and/or fewer vehicle trips per collection.  With limited fuel 
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supply, it is also likely that industry would also be forced to reduce its pace, which may 

affect the economy, and the overall volume of waste generated.  Municipal or regional 

waste managers may direct waste reduction through policy, or the government may even 

prescribe it through legislation. 

 

5.1 Economic Impacts 

An energy crisis will result in significantly increased costs for waste management.  

As the economic law of supply and demand are enacted, a limited supply increases the 

cost, which results in curbed demand.  Another trigger of an energy crisis is naturally 

increased prices based on costs of delivering the goods to market.  In both cases, the 

result will be an increased cost for providing waste management services, unless there is 

a change in process that reduces the energy input requirements.  The costs would likely 

be passed on to residents through higher taxes or fees for additional waste services 

beyond those provided with taxes, such as landfill tipping fees or bag fees for additional 

bags during waste collection (Karagiannidis, Xirogiannopoulou,  Leverenz, and 

Tchobanoglous, 1999; Nicolaisen, Dean and Hoeller, 1991; City of Nanaimo, 2010). 

With inflated energy prices, this also increases the potential revenue from the sale 

of energy derived from waste.  As well, it will likely increase the public and politicians’ 

demand for alternative sources of energy to meet their needs (Blum, 1976).  Internal to 

the waste process, energy produced from waste also provides a local supply of energy to 

reduce reliance on external, high priced inputs. Based on these metrics, waste-to-energy 
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facilities may be more economically feasible due to their energy and revenue generating 

potential (Khan, 1987; Melosi, 2005).   

Instead of producing energy, another option is to reduce consumption.  As stated 

in the Literature Review section, the waste management phase of collection is costly and 

often inefficient.  Melosi (2005) suggests that by siting disposal and diversion facilities 

closer to waste sources, this reduces the energy requirements of collection.  Changes in 

facility locations will also impact social and political spheres.  Another option is to 

centralize the overall collection of waste by using a series of transfer stations, and 

centralized disposal/ diversion facilities (Hardy and Grissom, 1976).  Beede and Bloom 

(1995) suggest that there are economies of scale derived from high-tech incinerators.  

Incinerators would reduce the amount of residual waste to dispose (City of Edmonton, 

2010), while requiring less space than a landfill.   

Centralized facilities will process waste from a number of communities.  By 

processing waste from several sources instead of for a single community, automated 

facilities are typically warranted.  However, in an energy crisis, centralized facilities may 

need to limit automation and rely instead on increased labour unless a different source of 

energy is used, such as that produced from waste.   

 

5.2 Social Impacts 

The public generally demands the creation of economies of scale, increasing cost 

efficiencies, recycling waste, and disposing waste outside of their community or region.  

To ensure their opinions are heard, residents use tactics such as voting for a particular 
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political candidate or advocating at public forums and public consultations.  This is 

evident in Thorhild County example when the community fought against the proposed 

siting of the Thorhild Landfill in their community (“Thorhild County,” 2008).   

An energy crisis may require a shift in waste management organization and 

infrastructure that will require overcoming public perception and demands. According to 

Provincial Government Regulator (2008), the public may also begin to perceive waste as 

a resource instead of an end product.  Following the 1970s oil shortage, there was an 

increased interest in alternative fuels, including those derived from waste (Blum, 1976).  

It is also likely, that the public’s priorities will shift during an energy crisis as they 

consider the multiple impacts.  For example, if the cost of transporting waste to a landfill 

or recycling facility outside of their region results in a drastic increase to their taxes, it is 

likely that the public will consider siting a disposal or recycling facility within their 

community (Karagiannidis et al., 1999).  The changing factors within the cost-benefit 

analyses, if communicated accurately, may cause the public to (a) accept new policies, 

(b) adopt new behaviour (Alter, 1991), (c) accept different types of waste infrastructure, 

and/or (d) accept waste facilities located closer or within their community.  Savvy waste 

managers and governments should plan for an energy crisis, which would create an 

opportunity for energy efficient solutions to be more readily accepted and adopted by 

society.  

Reducing waste at source reduces the overall demands on the waste management 

system, from collection to hauling to disposal or diversion of waste.  Alberta’s Waste 

Strategy (Alberta Environment, 2007a) states that waste reduction options are developed 
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only when other waste disposal options are limited.  For example, in Europe, there are 

fewer landfills due to the high cost of land and less available space.  According to 

Municipal Waste Manager 3 (2009), the public will need to reduce waste volumes in 

order to minimize the potential cost increase caused by an energy crisis.  There may be 

increased pressure on society to purchase less and to repair more.  Pressure may also be 

placed on industry, by the public and the government, to reduce waste or to produce 

goods more efficiently (Municipal Waste Manager 2, 2009; Municipal Waste Manager 3, 

2009).  The Alberta Government already set a limit per capita for waste (Alberta 

Environment, 2009; Government of Alberta, n.d.), but in order to maintain or reduce this 

limit, the government may need to use enforcement or incentives (Kastenhofer and 

Rammel, 2005; Nicolaisen et al., 1991). 

Other social impacts may include changes to land use planning or waste 

management systems.  Land use planning primarily impacts waste collection and 

infrastructure siting.  Since there are efficiencies created during waste collection in areas 

with dense housing or populations, this may become a new planning standard.  

Potentially, land use planners would also need to designate space for more transfer 

stations or for waste disposal/diversion facilities near to the population in order to reduce 

energy requirements for collection.   

Other impacts may include reducing waste services or passing on the costs to the 

public through increased property tax or waste removal costs.  A reduction of services 

may include less collection frequency, or no collection in rural or suburban areas with 
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low population or housing density.  The result of this action, however, may lead to 

increased dumping, burning, or littering. 

The public may also be required to do more labour intensive activities, such as 

pre-sorting waste.  Currently, some of the mixed waste in Edmonton is sorted 

automatically, using machines, at the Clover Bar facility.  In future, residents may need 

to pre-sort waste in order to reduce the energy inputs required to operate the machines. 

Since much of the Alberta Capital Region is rural, there are fewer opportunities to 

densify the rural areas.  However, there is continued suburbanization and sprawl near the 

City of Edmonton. A focus on housing and population density within the City will curb 

some collection inefficiencies.  Other collection inefficiencies in the rural areas may 

include a system of transfer stations or continued use of drop-off locations for waste.  

According to Hardy and Grissom, (1976) centralization of services may reduce 

duplication and provide better services overall. 

 

5.3 Environmental Impacts 

The research does not directly identify potential environmental impacts. However, 

it is inferred that if disposal or diversion facilities are located closer to waste sources, that 

this would result in decreased emissions from vehicles.   

Much attention has been placed on educating the public to recycle or compost 

more in order to reduce the materials entering the landfills.  But little attention has been 

drawn to the discussion of whether recycling will be feasible if energy costs increase.  

The common belief is that if we separate our waste for disposal and diversion, that the 
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volume of waste requiring management is reduced.  In actuality, this has created a 

diverted waste stream that also requires processing.  The energy costs of transporting 

recyclables to a processor should be calculated to identify if the costs are ultimately 

beneficial, or if that waste could be better used in a different processing facility, such as 

waste to energy.  According to Lyons (2007), an energy crisis would create conditions 

conducive to incineration:  (a) decreasing landfill capacity, (b) rising energy prices, and 

(c) public demand for renewable energy.  Depending on the cost of infrastructure and 

biomass and energy requirements, incineration or waste to energy processing may be an 

alternative to recycling in an energy crisis as it results in a net energy gain (Hui et al., 

2006).  This may result in social impacts related to behaviour and environmental impacts 

related to harvesting virgin resources instead of using recycled materials, but may also 

reduce the current transportation requirements to recycling facilities.  

While planning for an energy crisis, waste managers should also maintain a 

minimum threshold of environmentally acceptable processes.  As Provincial Government 

Regulator (2008) stated, they “don’t want to make numerous dumps – Alberta had that, 

and there is no going back”.  Landfills may be an energy efficient solution if they are 

located close to the waste source, but environmental and social factors also need to be 

considered.  

Finally, there may also be a shift in energy sources from an energy crisis.  If an 

energy crisis relates to a single source of energy, such as oil or electricity derived from 

coal, energy supplies may shift to using efficient energy sources (Municipal Waste 

Manager 3, 2009) or energy derived from biomass (Municipal Waste Manager 1, 2008; 
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Melosi, 2005).  The positive environmental effect of using energy derived from biomass 

is reduced greenhouse gas emissions (“Edmonton unveils,” 2010).   

 

5.4 Political Impacts 

In the Alberta Capital Region, the initial agreement by municipalities and regions 

to share or create regional waste infrastructure will ultimately lead to the development of 

a regional waste plan.  This plan will ideally create efficiencies using existing 

infrastructure, and opportunities for further efficiency with changes to the overall 

organization or infrastructure in the region.  This arrangement sets the stage for 

centralization (Hardy and Grissom, 1976). 

Politicians and local governments have the authority to legislate or provide 

incentive for change.  They may use their political power to motivate goods producers to 

(a) reduce packaging (Eichner, Thomas and Rudiger Pethig, 2000; Medina, 2003), (b) 

limit the amount of waste collected from the public (Nicolaisen et al., 1991; City of 

Nanaimo, 2010), (c) zone land for waste infrastructure, and/or (d) ban goods from certain 

types of disposal.  Governments may also provide funding or subsidies for certain 

infrastructure, which would also guide future waste management organization in the 

region. 

As political decisions affect waste management, it is important for politicians to 

work with waste managers to ensure that political goals and objectives correspond with 

current or proposed organization and infrastructure.  For example, politicians are able to 
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optimize or minimize waste streams that may be required by the waste managers.  By 

working together, goals of energy reduction may be achieved. 

 

5.5 Decision-Making Impacts 

Waste management planning requires long-term planning and contingency plans 

for a potential energy crisis.  According to Lund (2007), sustainable development 

requires efficiency improvements in energy production and replacement of fossil fuels by 

renewable energy sources.  These efficiencies should be applied to waste management 

through programs that consider (a) waste reduction at source (Provincial Government 

Regulator, 2008), (b) least energy collection and disposal systems through centralization 

of transfer stations (Beede and Bloom, 1995; Hardy and Grissom, 1993; Khan, 1987; 

Municipal Waste Manager 2, 2009), (c) locating waste facilities closer to the waste 

source (Provincial Government Regulator, 2008; Municipal Waste Manager 3, 2009), and 

(d) net energy generation from waste during processing (Provincial Government 

Regulator, 2008), where possible.  Furthermore, research regarding energy created from 

waste materials should be conducted as a potential method to reduce the reliance of waste 

management on fossil fuels.  To plan for and to achieve energy efficiency, input and 

synergies should be developed between the various waste management players, including 

the public, government, land use planners, goods producers and the private sector 

(Hostovksy, 2005a).   

Considering energy as a potentially limited input and, therefore, a limiting factor 

in the overall waste system, will alter decision-making frameworks.  Although increased 
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costs may be overcome, an actual limited supply of energy could alter the waste 

management organization and infrastructure used by a municipality or region. 

Due to the long-term infrastructure investments, it is important for waste 

managers to identify current and future waste volumes, characteristics, and energy supply 

to develop a waste management system that meets the priorities for that municipality or 

region.  However, Provincial Government Regulator (2008) suggests that it is important 

for waste facilities to be flexible due to the uncertainties associated with future volumes 

and types of waste.  The uncertainties associated with energy supply and cost also require 

flexible organization and infrastructure unless waste systems are designed based on an 

energy efficient framework.  

In the Alberta Capital Region, the regional agreement already in place and the 

communication between municipalities and regions provides a forum for increased 

sharing of infrastructure and resources and regional waste planning to occur.  If planned 

within an energy efficient framework, this may result in locating waste disposal or 

diversion facilities closer to the waste source or potentially switching from recycling to 

waste-to-energy facilities to avoid hauling waste over long distances.   

 

5.6 Comparison of Data to Primary and Secondary Propositions 

The primary proposition of this thesis is that an energy crisis will cause social and 

economic stress which will result in organizational and infrastructure changes to waste 

management in the Alberta Capital Region. As described in previous sections, there are 

several social and economic impacts.  These impacts may cause changes to the waste 
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system’s organization in collection, location of disposal and diversion facilities, and 

potentially in whether waste is diverted or processed for energy.  The infrastructure 

currently used in the region is primarily composed of decentralized landfills, existing and 

proposed landfills located outside of the region, composting facility, waste to energy 

facility currently being constructed, and recycling facilities located across Alberta, 

Canada and beyond.  Although decentralized landfills may require less energy for 

collection and overall operation, energy savings may result from a centralized system of 

collection within the region and then converting waste to energy.  The infrastructure that 

may no longer be viable due to the high energy inputs related to transportation includes 

Beaver Regional Landfill, Thorhild Landfill, and recycling facilities that are located 

outside of the region.   

The majority of secondary propositions for this case study are also examined and 

held to be true.  Waste management costs will initially increase due to the increased costs 

of the energy input.  The increased cost of energy will likely create the necessary 

economic pressure to push the existing waste management systems to be more energy 

efficient by reducing energy requirements.  As described in the literature review and the 

results section, an energy efficient system may include net energy producing waste 

management facilities due to their energy and revenue generating potential to offset 

energy requirements.  To reduce overall costs and energy requirements, there will be 

economic and social pressure to reduce the amount of waste generated.  As well, the 

literature review states that centralization of waste management results in greater 

efficiencies and reduced duplication. Although this statement is not necessarily based on 
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energy requirements, it may be presumed that eliminating duplicated operations and 

creating one larger disposal or diversion facility, would allow for greater efficiency, and 

provide the necessary consistency in waste volumes and characteristics.  

 

Chapter 6 - Recommendations 

Several recommendations result from the analysis of the literature review and 

qualitative interviews and surveys.  Recommendations were identified specifically for the 

Alberta Capital Region, and in general for solid waste management, decision-makers, and 

policy, legislation and land use planning.  The implications of implementing these 

recommendations are greater energy efficiency, more holistic and inclusive waste 

management planning, and reduced risk from a potential energy crisis. 

 

6.1 Recommendations for the Alberta Capital Region 

Within the Alberta Capital Region, there are several specific recommendations to 

mitigate the impacts from a potential energy crisis on the waste management system.  

During the review of the existing waste management system, waste managers 

should analyze the waste flows from an energy perspective.  That is, an inventory of the 

energy requirements during every stage of waste management, from collection to final 

processing.  Once this data is collected, a review should be conducted to determine if 

there are methods to reduce the energy requirements within the existing system, by 

changing the existing system or by adopting a new system, depending on their overall 

goals or needs. 
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Currently, up to four 100-litre garbage cans of waste are allowed to be collected 

each week (City of Edmonton, 2009), depending on the community in the region.  To 

reduce the volume of waste generated, an immediate decrease to the number of garbage 

cans collected per household should be implemented.  For example, the City of Nanaimo, 

British Columbia limits the number of garbage cans to one per week, with the ability to 

add garbage cans at an additional cost (City of Nanaimo, 2010).  This action should be 

taken with an appropriate communication campaign so that residents understand why the 

action is being taken, what the consequences are if there are additional cans of waste, and 

how reduced waste volume will benefit them. 

According to the 2007 review of the Alberta Capital Region, waste management 

system and the available literature, waste collection in the Alberta Capital Region should 

be centralized (Alberta Infrastructure and Transportation, 2007).  This requires a standard 

system of collection in the region that includes waste transfer stations, standardized 

hauling vehicles, and centralized disposal or diversion facilities.  The benefits of this 

centralized system will be opportunity for standardized waste information, energy 

efficient waste fleets, less duplication in services, and standard level of waste services 

throughout the region.  

Residents within the Alberta Capital Region currently rely on decentralized 

landfills, and are planning to use the proposed Thorhild Landfill in Thorhild County if it 

is approved and constructed (Waste Management Inc., 2007). These landfills, as well as 

the multiple diversion facilities located outside of the region or province, create energy 



       Potential Impacts of an Energy Crisis  56 
 

demands for hauling waste to these facilities.  Recommended future actions are to locate 

waste disposal or diversion facilities within the region. 

The existing Alberta Capital Region Board creates a forum for cooperation within 

the region.  Ongoing communication and cooperation are necessary for the multiple 

communities to share their resources and organize regional services to ultimately reduce 

energy consumption.   

As part of the Board discussions, waste management planning should include 

discussions with private waste service providers, the provincial government, land use 

planners, and waste managers to create energy reduction goals, to determine how to 

optimize or minimize waste streams to achieve those goals, and to design and implement 

an energy efficient waste management system.  The provincial government can take 

additional steps to optimize or minimize waste streams through policy or legislation. 

A communication and education campaign should accompany planning, policy or 

legislation.  It is important for residents to understand the rationale for changes to the 

waste management system and to their personal role within the system.  Depending on 

the type of changes made to the system, residents may be requested to (a) purchase 

products with less packaging (Eichner et al., 2000; Medina, 2003), (b) dispose of waste 

differently, (c) accept changes in ultimate disposal or diversion of waste, or (d) perceive 

waste as a resource instead of an end product.  These changes require communication and 

education to create awareness, understanding, and ideally, personal responsibility.  
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6.2 Recommendations for Solid Waste Management 

In addition to the recommendations for the Alberta Capital Region, several 

overall recommendations for waste management are produced from the literature review, 

surveys and interviews.  Recommendations include: 

1. Reduce the amount of waste generated to decrease the overall waste 

management demands. 

2. Site waste facilities closer to the waste source to reduce the energy required to 

haul waste. 

3. Develop methods to reduce energy inputs or to generate energy to sustain the 

system or to generate revenue that could support the rising energy costs. 

4. Develop flexible waste management systems that are able to react to changing 

types and quantities of waste materials. 

5. Ensure that waste models reflect energy availability and costs. 

6. Consider the energy requirements for each phase of waste management and 

for each type of waste infrastructure. 

 

6.3 Recommendations for Decision-Making 

Waste managers are responsible for planning and preparing for the unforeseen in 

order to ensure consistent delivery of services in a changing world.  For decades, waste 

managers have dealt with changing waste types and quantities, sprawling populations, 

and increasing costs.  To reduce the risks and to manage for a potential energy crisis, 
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waste managers should be prepared with a plan in place to significantly reduce the 

system’s energy requirements during the short and long term.   

Due to the significant capital investment needed for waste infrastructure, it is 

important for waste managers to identify current and future waste volumes, 

characteristics, and energy supply to develop a waste management system that meets the 

priorities for that municipality or region.  As part of that consideration, waste managers 

should consider all aspects of waste management, including diversion.  Since many of the 

diversion facilities are located outside of communities, regions, provinces, or even 

countries, waste managers should calculate the energy requirements to haul waste to 

those facilities and to consider the waste materials and their potential use as an energy 

producer in a waste-to-energy facility.  By being equipped with this data, waste managers 

can consider the best waste system for their community or region.   

 

6.4 Recommendations for Policy, Legislation and Land Use Planning 

Policy, legislation and land use planning are tools that may be used effectively to 

reduce energy requirements for waste management.  Taylor (2000) suggests that there are 

three types of policy that may be used to minimize the amount of waste generated:  (a) 

command-and-control regulations, (b) social-psychological incentives, and (c) economic 

incentives.  These policies and incentives may be directed at waste generators, handlers 

and managers (Taylor, 2000).  

Land use plans also control population and housing density and zoning.  Dense 

populations and housing, instead of urban sprawl, require less energy inputs for waste 
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collection.  Planners and municipal Councils should maintain zoning within the 

community or region for waste disposal or diversion facilities to ensure that waste 

facilities are located close to the waste source.   

 

Chapter 7 - Conclusion 

The purpose of this study is to address the question: what are the impacts to waste 

management if there is a limited supply of energy? The literature review, surveys and 

interviews identified how energy is used throughout the various phases of waste 

management, from collection through to disposal and diversion, and what the factors are 

that affect the organization and infrastructure selected for the waste management system.  

By understanding the system and how it is developed, it is possible to understand how an 

energy crisis may affect the overall system.  

The waste management system is composed of several interrelated factors, a 

variety of players, and diverse political, social, and economic landscapes.  Within the 

Alberta Capital Region, waste is managed differently in the communities or regions that 

comprise the Alberta Capital Region.    

The results of this study conclude that there are economic, social, environmental, 

political, and decision-making impacts related to an energy crisis.  By identifying specific 

impacts it is possible to identify recommendations to mitigate the effects, both in the 

short and long term.  In particular, it was concluded that an energy crisis will cause social 

and economic stresses that will result in organizational and infrastructure changes to 

waste management.  
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APPENDIX A 



Note:  The map of the Capital Region is from The Capital Region Growth Plan:  Growing Forward (p. 112), by Capital Region Board, 
2009, Alberta.  Copyright 2009 by The Capital Region Board.  Reprinted with permission.
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Consent Form 
 
Research Topic: 
My name is Tara Schmidt and I am from Royal Roads University in the Masters 
of Environment and Management Program.  I am conducting research under the 
supervision of Dr. Lenore Newman on the potential impacts of an energy crisis 
on solid waste management.  You can verify my credentials by contacting Dr. 
Newman (contact information is below) 
 
You are in a unique position to describe a solid waste management system or 
facility, and identify any foreseeable impacts from an energy crisis (in the form of 
reduced energy supply or increased prices).   
 
Survey Length: 
The survey will take approximately 20 – 30 minutes to complete.   
 
Confidentiality: 
Your responses will not be identified specifically to you or your 
community/organization unless you provide specific permission to do so.  Your 
participation and all information will be kept confidential.  Responses will be kept 
in a secure location, and will be destroyed after the thesis is accepted to ensure 
the confidentiality of your responses.   
 
Risks and Withdrawal: 
There are no risks associated with the study.  You are under no requirement to 
participate in the study and should feel free to decline.  Even if you decide to 
participate, you may respond to the survey partially or fully, or may have your 
completed survey response withdrawn from the study at any time prior to thesis 
publication.   
 
Just so that you are aware, I am an employee of EBA Engineering Consultants 
Ltd. (EBA).  As an employee of EBA, I assisted in the preparation of the solid 
waste component of the Alberta Capital Region Growth Management Plan, 
released in 2007.  Although there is no direct conflict of interest, I would like to 
make you aware of my involvement. 
 
Opportunity to Access Research Results: 
The results of the research will be published as a thesis document and will be 
available to the public.  If you are interested in the results of the study, feel free to 
contact myself or my supervisor, Dr. Lenore Newman.  
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Contact Information: 
I welcome any questions, comments, and suggestions before and after the 
interview.  
 

Tara Schmidt 
Graduate Student 

 

Dr. Lenore Newman 
Thesis Supervisor 

 
 
 
If you agree to participate in this study, please sign the following consent form.   
 
Consent Form: 
I agree to take part in this study, which has been explained to me.  I have been 
given an opportunity to ask questions about the study.  I understand that any 
questions I answer will be anonymous, and that my identity will not be disclosed 
at any point.  I also understand that my participation is completely voluntary, and 
I may withdraw from the study at any time.  
 
 
   
Signature of Participant  Date 
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SURVEY QUESTIONNAIRE 

 
 
Attached is a survey questionnaire that I am using to compile information for my 
thesis on the potential effects of an energy crisis on solid waste management. I 
am a Masters student at Royal Roads University in Victoria, and am surveying 
municipal and regional governments, waste researchers, and private companies.  
The information you provide will be useful in understanding the potential social, 
environmental and economic effects of an energy crisis on solid waste 
management.  Your identity will be kept confidential, and the results will be 
grouped together and not identified specifically with your community, 
organization, or company. 
 
The survey will take approximately 20-30 minutes.  If you are interested in 
completing the survey, please: 
 

- fill out the attached consent form;  
- fill in your responses (as much as possible); and  
- send the consent form and response form to me by Thursday, April 9, 

2009 via 
 

E-mail:   
or 

Fax:  (Attention:  Tara Schmidt)  
 
If you require further information, or are interested in receiving a copy of my 
completed research, please contact me at xxx-xxx-xxxx or  xx. 
 

 
Thank you for your time. 

 

Tara Schmidt 
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Questionnaire: 
 

1. What is your position (title) with the organization? 
 
2. What is your role (responsibilities) in the organization? 
 
3. Do you have other relevant solid waste management experience outside 

of this current position? If so, please describe. 
 
4. Please describe the solid waste management system you operate in 

terms of:  
 

a. Number of collection trucks  
 
b. Number of transfer stations 
 
c. Distance to disposal facilities 
 
d. Type of disposal facility 
 
e. Types of waste diverted from the disposal facility (e.g., paper, 

plastic, etc.) 
 
f. Distance to diversion facilities (or location) 
 

5. Does the disposal facility accept waste from other communities? 
 
6. What are the energy requirements for collection? 
 

a. Types of energy used by collection and hauling trucks 
 
b. Amount of energy needed to operate each truck (per day) 
 
c. Number of days per week that each truck operates 
 
d. Truck capacity (if full) 
 
e. Number of trips to the disposal facility per day 
 
f. The average volume of waste disposed per truck, per day 
 

7. What are the energy requirements at the disposal facility? 
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a. Types of energy used (including equipment and/or processing) 
 
b. Minimum volume of materials required to operate 
 
c. Volume of materials needed to operate at maximum efficiency 
 
 
 

8. Does the disposal facility produce energy? (Y/N) 
 

a. Type of energy produced 
b. Amount of energy produced 
 

9. In your opinion, how could the solid waste system in your community be 
more energy efficient? 

 
10. What influences your community’s decision to use a centralized or 

decentralized system? 
 
11. If there were a sudden reduction in energy supply or a sharp increase in 

energy price, what are the foreseeable:  
 

a. Reactions related to waste generation, collection or disposal: 
 

i. From consumers (i.e., the public, industries, etc.)  
 

ii. From producers (i.e., companies that manufacture products)  
 

iii. From government (municipal and provincial) 
 

b.  Impacts (positive or negative) related to your current system, in 
terms of: 

 
i. Waste collection 
 

ii. Disposal or diversion of waste: 
 

• Types of facilities used (does one facility require less 
energy to operate?) 

 
• Locations of facilities (does the distance from the 

waste generator affect the viability of your operation?) 
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• Accepted waste types (do some materials require 
more energy to process, dispose, or divert than 
others?) 

 
iii. Energy types used 

 
iv. Energy production (can the current system be adapted to 

produce energy?) 
 

v. Economic feasibility (is it more feasible to continue with the 
current system, or to construct/ implement a new system 
that is more energy efficient?) 

 
c. Others impacts? 
 

12. Could you recommend any information sources that you think would be 
particularly useful to this research? 

 
13. Would I be able to send you an e-mail if I think of something else? (collect 

e-mail contact information) 
 
 
 

Thank you very much for your time and consideration.  
Please return signed consent form and completed questionnaire by: 

E-mail:   
Fax:  (Attention:  Tara Schmidt)  
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Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 
Vehicle 

as 
Waste? 

Operated 
by Public/ 

Private 
Sector

Auto-
mated

Recycle 
Depot

Recycle 
Processing 

Facility

Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 

as 
Waste?

Auto-
mated

Operated 
by Public/ 

Private 
Sector

Compost 
Depot

Compost 
Facility

Location Operated 
by Public/ 

Private 
Sector

Beaumont East of 
the Town 
of Leduc

Leduc and 
District 

Regional 
Landfill 

Authority

x n/a private 
(Ever 

Green)

n/a x  n/a private 
(Ever 

Green)

Bon Accord west of 
Hwy 28 on 
Hwy 642

Roseridge x (blue 
bag)

no, every 
2nd week

Private 
(Standsto

ne)

no Private 
(Standston

e)

x (roll cart) x x Private 
(Standsto

ne)

n/a Private 
(Standsto

ne)

Bruderheim NW 7-56-
18-W4th 
Twp. Rd 
562, 4 mi 
east of 

Highway 
831, 1 mi 
west of  

Hamlet of 
St. 

Micheal

Lamont 
County 

Regional 
Solid 

Waste 
Commissi

on

no no n/a n/a x (plastic 
milk jugs 

only)

Bin 
located at 
the Town 

Shop

n/a no no no - 
dropped 

off

n/a x (Compost 
area - grass 

clippings only)

west of 
Woodland

s

n/a

Calmar East of 
the Town 
of Leduc

Leduc and 
District 

Regional 
Landfill 

Authority

no no n/a no - drop 
off

yes 
(several 

products - 
paper, 
metal, 
glass, 
plastic, 

etc.)

51st - at 
Softball & 
Recreatio
nal Park

n/a yes no no  n/a yes - grass 
clippings only

n/a n/a

Devon East of 
the Town 
of Leduc

Leduc and 
District 

Regional 
Landfill 

Authority

yes n/a private 
(Ever 

Green)

no yes   behind the 
IGA and 
Devon 

Communit
y Centre

(T&D 
Operations 

- private 
contractor)

yes (yard 
waste 
only)

n/a no private 
(Ever 

Green)

?

Edmonton both are at 
EWMCE

public yes (blue 
bag/bin)

yes n/a no yes (sent 
to MRF)

GEEP - 
electronics; 
materials 
recovery 

facility (MRF)

EWMCE private 
(GEEP); 
public/ 
private 
(MRF)  

yes - 
included 

w/ regular 
HHW

yes no n/a no yes Edmonton public

Recycling Facility Organic Waste Collection Organic Waste FacilityWaste Disposal Recycling Collection

1
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Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 
Vehicle 

as 
Waste? 

Operated 
by Public/ 

Private 
Sector

Auto-
mated

Recycle 
Depot

Recycle 
Processing 

Facility

Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 

as 
Waste?

Auto-
mated

Operated 
by Public/ 

Private 
Sector

Compost 
Depot

Compost 
Facility

Location Operated 
by Public/ 

Private 
Sector

Recycling Facility Organic Waste Collection Organic Waste FacilityWaste Disposal Recycling Collection

Fort 
Saskatchewan

n/a yes no n/a no yes no sent to a 
recycling 

processor, 
not sure 
which 
one.

n/a no no no n/a yard waste 
collected at 
recycling 

depot; then 
processed by 

City

yes - the 
City's 

maintenanc
e yard

stockpiled 
at City's 

maintenan
ce yard; 

other 
processin
g done by 
contractor

s

public/ 
private

Gibbons Roseridge 
Landfill

Roseridge 
Waste 

Mgt 
Services 
Commissi

on

yes  (every 2 
weeks) - 
not sure 

(but 
definitely 

same day)

Private 
(Standsto

ne)

no (bags) no no no

Lamont County Lamont 
County 

Regional 
Landfill - 2 
mi. west 

of St. 
Michael

Lamont 
County 

Regional 
Solid 

Waste 
Commissi

on

no no no no no no no no no no no

Lamont near St. 
Michael

Lamont 
County 

Regional 
Solid 

Waste 
Commissi

on

no no no x n/a n/a no no no no no

Leduc County Leduc & 
District 

Regional 
Landfill 

Site - east 
of Town of 

Leduc

Leduc & 
District 

Regional 
Landfill 

Commissi
on

no no no x (New 
Sarepta 
Transfer 

Stn & 
Mission 
Beach 

Transfer 
Stn only); e-

Waste 
(Nisku)

no New 
Sarepta; 
Mission 
Beach; 

Nisku (e-
Waste)

public no no no no no

Leduc Leduc & 
District 

Regional 
Landfill 

Site - east 
of Town of 

Leduc

Leduc & 
District 

Regional 
Landfill 

Commissi
on

yes no private - 
Ever 

Green 
Ecological 
Services

no yes n/a no no no yes (yard 
waste)

Lede 
Park, west 
of Public 
Service 
Shop

public

2
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Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 
Vehicle 

as 
Waste? 

Operated 
by Public/ 

Private 
Sector

Auto-
mated

Recycle 
Depot

Recycle 
Processing 

Facility

Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 

as 
Waste?

Auto-
mated

Operated 
by Public/ 

Private 
Sector

Compost 
Depot

Compost 
Facility

Location Operated 
by Public/ 

Private 
Sector

Recycling Facility Organic Waste Collection Organic Waste FacilityWaste Disposal Recycling Collection

Legal Roseridge 
Landfill - 
east of 

Morinville

Roseridge 
Waste 

Mgt 
Services 
Commissi

on

yes n/a private 
(Ever 

Green)

no at landfill at landfill Roseridge 
Waste Mgt 
Services 

Comission

no no no Town Shop 
(yard and 

garden waste)

in town public

Morinville Roseridge 
Landfill - 
1km east 

of 
Morinville

Roseridge 
Waste 

Mgt 
Services 
Commissi

on

yes n/a Private 
(Standsto

ne)

yes curbside + 
at landfill

at landfill Roseridge 
Waste Mgt 
Services 

Comission

yes (every 2 
weeks, 

not sure if 
same day)

yes Private 
(Standsto

ne)

not sure 
where, but 

also at 
landfill

at landfill Roseridge 
Waste 

Mgt 
Services 
Commissi

on
New Sarepta Leduc & 

District 
Regional 
Landfill 

Site - east 
of Town of 

Leduc

Leduc & 
District 

Regional 
Landfill 

Commissi
on

n/a n/a n/a n/a x (New 
Sarepta); e-

Waste 
(Nisku)

no New 
Sarepta; 
Nisku (e-
waste)

public 
(Leduc 
County)

n/a n/a n/a n/a n/a

Parkland 
County

public no no no no x (types of 
recyclables 

depends 
on which 
transfer 
station)

no Kapasiwin
, 

Entwistle, 
Tomahaw

k, 
Parkland 
County

public no no no x (yard and 
food waste - 
Stony Plain 

RecycleCentr
e; Devon 
Recycle 

Depot) other 
recycle depots 
in area: Stony 

Plain and 
Devon

public

Redwater Roseridge 
Landfill - 
east of 

Morinville

Roseridge 
Waste 

Mgt 
Services 
Commissi

on

yes no (every 
2 weeks)

Private 
(Ever 

Green)

no yes no yes Private 
(Standsto

ne)

St. Albert Waste 
Managem
ent; City of 
Edmonton

yes private 
(Ever 

Green)

no x yes n/a n/a n/a x 3 km west 
of St. 
Albert

public

Spruce Grove Parkland 
County/ 
Stony 
Plain 

Regional 
Waste 

Authority 
(transfer 
station)

yes n/a (every 
2 weeks 
on same 
day as 
waste 

collection)

private 
(Ever 

Green)

no e-waste - 
in town

yes yes + 
bags

private 
(Ever 

Green)

Eco-Centre in town

3

80

kaviani
New Stamp



Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 
Vehicle 

as 
Waste? 

Operated 
by Public/ 

Private 
Sector

Auto-
mated

Recycle 
Depot

Recycle 
Processing 

Facility

Location Operated 
by Public/ 

Private 
Sector

Curb-side 
Pick-Up

Same 
Pick-Up 

as 
Waste?

Auto-
mated

Operated 
by Public/ 

Private 
Sector

Compost 
Depot

Compost 
Facility

Location Operated 
by Public/ 

Private 
Sector

Recycling Facility Organic Waste Collection Organic Waste FacilityWaste Disposal Recycling Collection

Stony Plain south of 
Hwy 16A 
on Glory 

Hills Road

Parkland 
County/ 
Stony 
Plain 

Regional 
Waste 

Authority 
(transfer 
station)

yes every 2 
weeks

private 
(Ever 

Green)

no Rotary 
Recycling 

Centre

in town yes weekly yes private 
(Ever 

Green)

Rotary 
Recycling 

Facility

Strathcona 
County

yes no- weekly 
collection

private 
(Ever 

Green)

no x (Baseline 
Road, 

Ardrossan, 
Josephbug

, South 
Cooking 

Lake, 
Streamban
k Avenue)

yes no yes private 
(Ever 

Green)

x 
(Streambank 

Ave. 
Recycling 

Centre - yard 
waste)

Ever Green 
takes 

organics to 
Edmonton's 
commercial 
composter

EWMCE public

Sturgeon 
County

Roseridge 
Landfill - 
east of 

Morinville

Roseridge 
Waste 

Mgt 
Services 
Commissi

on

n/a n/a n/a n/a n/a n/a n/a

Thorsby see cells n/a n/a n/a n/a yes n/a

Wabamun yes private 
(Ever 

Green)

no yes yes private 
(Ever 

Green)
Warburg n/a n/a n/a n/a n/a n/a n/a

4
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