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Executive Summary  

 Food waste disposal has become a significant environmental issue in North America, 

but potential mitigation is being considered through new waste management methods. One 

such method is anaerobic digestion, a four-step biological process that occurs without 

oxygen to degrade organic material, resulting in the production of biogas and digestate 

(Capson-Tojo, et al., 2016). The potential for anaerobic digestion as a food waste 

management method was considered in this report through research conducted using a 

comparative case study approach. Specifically, the context and features of two anaerobic 

digestion facilities, located in Richmond, British Columbia and Bay Lake, Florida were 

studied. This information was then used to examine the feasibility of this method in 

Kingston, Ontario through the following research questions: 

 

1. What is anaerobic digestion and how is it used? 

2. How has anaerobic digestion been used to manage residential food waste in 

Richmond, BC, and Bay Lake, FL?  

a. What factors supported the introduction of these systems in each site? 

b. What factors account for the closure of the facility in Richmond, BC? 

c. What factors account for the continued operation of the facility in Bay Lake, FL? 

3. What are the opportunities and barriers to implementing anaerobic digestion for 

managing residential food waste in Kingston, ON? 

  

 Data were collected through a literature review, a policy review, and semi-structured 

interviews, which were subsequently analysed. It was established through this analysis that 

private investment, public education, and legislation were supporting factors to the 

introduction of anaerobic digestion facilities. Facility design and the impact on air quality 

were the primary factors that accounted for the closure of the facility in Richmond, BC, while 

the continued operation of the facility in Bay Lake, FL has been enabled by performance 

measures, education and training, and partnerships.  

 In order to feasibly implement anaerobic digestion as a food waste management 

method in Kingston, it is recommended that the City (1) make an amendment to By-Law 

Number 2014-5; (2) implement a public education campaign about food waste prevention; 

(3) set performance measures during the design process; and (4) initiate partnerships with 

local businesses in preparation.    
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1. Introduction 

1.1 General Problem 

 It is estimated that 168,000,000 tonnes of food is wasted in North America each 

year (CEC, 2017). Despite recognition that management of this waste through the use of 

landfills presents a risk to both human and environmental health (Ontario, 2017), there has 

been minimal change to the principal methods of waste management over the past two 

centuries (Grigorova, et al., 2017). This lack of change is not due to a void of innovation, as 

new methods of waste management have been implemented throughout North America. 

One such method is anaerobic digestion, a four-step biological process that occurs without 

oxygen to degrade organic material, resulting in the production of biogas and digestate 

(Capson-Tojo, et al., 2016). 

 Harvest Power is the company responsible for opening two of the largest anaerobic 

digesters in North America, otherwise known as Energy Gardens (Harvest Power, 2018). The 

first was located in Richmond, British Columbia and opened in 2013. The project was 

initially well received, but after the company violated the air quality bylaw and refused to 

comply with facility improvements, the anaerobic digestion plant was closed in 2018 

(Nicholson, 2019). The second is located in Bay Lake, Florida and also opened in 2013. This 

plant is responsible for processing the food waste from the Walt Disney World Resort and 

surrounding communities, and consistently produces enough energy to power part of the 

theme park with surplus (Smith, 2014).   

 In an effort to be recognized as Canada’s ‘Most Sustainable City’, Kingston, Ontario 

has outlined environmental goals surrounding waste diversion (City of Kingston, 2013a). To 

achieve these goals a waste management hierarchy was established which outlines the 

method of anaerobic digestion as a fourth priority (City of Kingston, 2012). Through in-depth 

case studies of two residential food waste facilities in North America, this report examined 

the feasibility of anaerobic digestion as a food waste management method in Kingston, 

Ontario.  
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1.2 Research Questions 

 The research was guided by the following questions: 

 

1. What is anaerobic digestion and how is it used? 

2. How has anaerobic digestion been used to manage residential food waste in 

Richmond, BC, and Bay Lake, FL?  

a. What factors supported the introduction of these systems in each site? 

b. What factors account for the closure of the facility in Richmond, BC? 

c. What factors account for the continued operation of the facility in Bay Lake, FL? 

3. What are the opportunities and barriers to implementing anaerobic digestion for 

managing residential food waste in Kingston, ON? 

 

1.3 Report Outline 

 Through a synthesis of information gathered from peer-reviewed journal articles and 

academic book chapters, Chapter 2 presents a literature review highlighting a definition, 

brief history, scale of application, and the associated benefits and challenges of anaerobic 

digestion. The chapter concludes with an examination of gaps and opportunities for 

research in this field. Chapter 3 outlines the methodology used in the research for this 

report through the explanation of the research scope, data collection, and data analysis. The 

case study municipalities of Richmond, BC and Bay Lake, FL are examined in Chapter 4, 

specifically through the establishment of context and policy review. Chapter 5 provides a 

detailed description of the interview results and analysis. The focus of the description is on 

the factors that supported the introduction of the case study municipalities’ anaerobic 

digestion facilities, and account for the closure in Richmond, BC and continued operation in 

Bay Lake, FL. In Chapter 6, the research is summarized, opportunities and barriers to 

implementing anaerobic digestion in Kingston, ON are presented, and recommendations are 

put forward. Finally, Chapter 7 provides a conclusion to this report.            
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2. Literature Review  

2.1 Chapter Overview 

 This chapter begins with a literature review that aims to explain what anaerobic 

digestion is and how it is used through the examination of peer-reviewed journal articles and 

academic book chapters. This explanation will include a definition, brief history, scale of 

application, and the associated benefits and challenges of anaerobic digestion. To conclude, 

research gaps and opportunities discovered through the literature review will be examined.   

 

2.2 What is Anaerobic Digestion? 

 In recent years, scholars have explored the potential of renewable power generation 

through bioenergy technologies as innovative ways of addressing the need for food waste 

management and energy production (Capson-Tojo et al., 2016; Thi et al., 2016; Burg et al., 

2018). A prevalent bioenergy technology present in research from the last decade is 

anaerobic digestion, which is a process “[…] that denies oxygen to organic materials, 

providing an optimal environment by which bacteria can break them down” (Walia & 

Sanders, 2017, p. 173). The products of this process consist of biogas, a mixture of gases 

primarily including methane and carbon dioxide, and digestate, a nutrient rich substance 

that can be used as fertilizer (Capson-Tojo et al., 2016). Biogas is flammable and thus can 

be used to make energy in a variety of ways including, gas, electricity, heat, and 

transportation fuel (Nghiem, et al. 2017). Digestate reduces the need for commercially 

produced fertilizer and promotes complete energy and nutrient cycles (Haraldsen et al., 

2011).  

 There has been a particular focus in anaerobic digestion research on the methods to 

enhance the production of biogas specifically (Fonoll et al., 2015; Thi et al., 2016; Nghiem 

et al., 2017; Panigrahi & Dubey, 2019), given the green applications of the resulting energy. 

One approach is co-digestion, which combines complimentary organic wastes to improve the 

methane production capacity (Panigrahi & Dubey, 2019). It has become increasingly more 

common to combine municipal food wastes with wastewater sludge, since research has 

demonstrated the potential to increase methane production; Fonoll et al., (2015), for 

instance, reported increases between 110% and 180%. In addition, anaerobic digesters are 

presently located in many wastewater treatment plants and have spare capacity for co-



 4 

digestion (Walia & Sanders, 2017). However, as this is a new approach, it is important to 

consider the history of anaerobic digestion and the lessons learned from implementation. 

 

2.3 History of Anaerobic Digestion 

 Early uses of anaerobic digestion were ”[…] to treat wastewater sludges, and 

industrial and farm wastes because it [is a process which] provides volume and mass 

reduction” (Curry & Pillay, 2012, p. 201). Anaerobic digestion was first used to treat 

wastewater in 1881, but was not implemented industrially until the 1970s, as septic tanks 

demonstrated better initial treatment efficiency (Abbasi, et al. 2012). Instead, anaerobic 

digestion was mainly used in North America to process animal manure (Abbasi et al., 2012), 

in order to reduce the associated air and water pollution and release of greenhouse gas 

emissions (Burg et al., 2018). In the United States, for instance, anaerobic digestion 

facilities were implemented most frequently on dairy and swine farms (Manning & Hadrich, 

2015).  

 Wastewater treatment through anaerobic digestion was first observed in developed 

countries within Western Europe, with “Spain, Belgium, Holland, Switzerland, and Germany 

[demonstrating] the largest per capita anaerobic digestion capacities among the larger 

European countries” (Abbasi et al., 2012, p. 19). Similarly, when source segregation was 

introduced, these countries initiated the use of anaerobic digesters for food waste in the 

late 1990s (De Baere & Mattheeuws, 2010). This was an important shift in usage as it 

demonstrated the energy potential of organic waste that had no prior means of capture, due 

to the historical focus on wastewater sludge and farm waste (Walia & Sanders, 2017). By 

2010, nearly 200 anaerobic digesters, of varying sizes, were operating with the ability to 

treat 6 million tons of organic waste per year (De Baere & Mattheeuws, 2010), and North 

America began to take notice.  

 

2.4 Scale of Anaerobic Digestion  

 Research in North America on the topic of anaerobic digestion following 2010 

examined the scale of implementation on university campuses (Hamad et al., 2014; 

Grimburg et al., 2015), in urban buildings (Curry & Pillay, 2012), and municipalities (Morin et 

al., 2010; Greer, 2011; Sullivan, 2011). Treating the organic waste on university campuses 

is a small-scale implementation of anaerobic digestion that can reduce greenhouse gas 
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emissions and reliance on fossil fuels (Hamad et al., 2014). Given the decrease in available 

organic waste during the summer when classes are not in session there were operating 

concerns, but Grimburg et al. (2015) demonstrate the reliability of anaerobic digestion 

despite seasonal fluctuation. Another small-scale implementation is the use of anaerobic 

digestion in urban buildings, which is favourable considering the associated production of 

heat and electricity and reduction in transportation costs and greenhouse gas emissions 

(Curry & Pillay, 2012). Concerns for application of anaerobic digestion in this context 

outlined by Curry & Pillay (2012) included the seasonal fluctuation of waste and the 

necessary consideration of “[…] standing gas, fire, and building codes as well as health and 

safety regulations for handling food waste” (p. 202). 

 Municipalities are a location of large-scale implementation examined in the research 

due to the environmental advantages and opportunity for local energy production (Morin et 

al., 2010). Examples from a Canadian context demonstrate the success of anaerobic 

digestion used for treating septic tank and residential organic waste (Sullivan, 2011) and 

confirm the potential of operating an anaerobic digester in a municipality with a population 

of 150,000 (Morin et al., 2010). In the United States, there are many companies looking to 

implement anaerobic digestion, however there is a tendency to favour municipalities with 

economic incentives and successful pre-existing organic waste management programs 

(Greer, 2011). Large-scale co-digestion facilities are predicted to be one of the top 

producers of biogas by 2020 (Abbasi et al., 2012), therefore the benefits and challenges of 

anaerobic digestion have also been examined in academic literature. 

 

2.5 Benefits and Challenges of Anaerobic Digestion 

 Generating biogas through anaerobic digestion is viewed as “[…] one of the most 

energy efficient and environmentally beneficial technologies for bioenergy production” 

(Hublin et al., 2014, p. 626). The efficiency of anaerobic digestion has improved over time 

through the maturation of the technology and application worldwide (Thi et al., 2016), along 

with the reliable operation of many large-scale plants (De Baere & Mattheeuws, 2010). 

Figure 1 illustrates the environmental benefits of anaerobic digestion, which include, but are 

not limited to, green energy production, organic waste treatment, air and water pollution 

reduction, greenhouse gas emission reduction, and inorganic fertilizer replacement 

(Panigrahi & Dubey, 2019).  
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Figure 1. Environmental benefits of anaerobic digestion for municipal organic waste treatment. 

Adapted from Panigrahi & Dubey (2019). Image source: American Biogas Council (2018). 

 

 The primary challenges to anaerobic digestion outlined in the research were odour 

(Thi et al., 2016; Nghiem et al., 2017), contaminated waste (Nghiem et al., 2017; Lim et al., 

2018), temperature control (Manning & Hadrich, 2015; Rajagopal et al., 2017; Panigrahi & 

Dubey, 2019) and cost (Manning & Hadrich, 2015; Thi et al., 2016; Panigrahi & Dubey, 

2019).  

It is particularly important to ensure that anaerobic digestion facilities are built to 

contain the potential odour from the process (Thi et al., 2016). This becomes a notable 

challenge in the co-digestion of waste, as the odour can increase when organic waste is 

treated (Ngheim et al., 2017). Disposable food packaging also presents challenges with 

regards to contamination and can lead to lower methane yields (Lim et al., 2018). Beyond 
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 Temperature is a necessary consideration for anaerobic digestion, as bioreactors 

require consistent heat despite fluctuations in exterior temperatures. Specifically, Panigrahi 

and Dubey (2019) explain “[…] it is found that anaerobic digesters are operated at a 

minimum temperature of 20°C to a maximum temperature of 60°C” (p. 783). 

Recommendations that anaerobic digestion occur in reasonably stable weather conditions 

(Manning & Hadrich, 2015) are particularly challenging for countries with cold weather, such 

as Canada and the United States (Rajagopal et al., 2017). 

 Finally, cost poses important challenges to the implementation of anaerobic 

digestion, particularly with regard to investment, operation, and maintenance (Manning & 

Hadrich, 2015). The choice to invest in anaerobic digestion is often disregarded in favour of 

cheaper waste management options such as landfilling, incineration and composting 

(Panigrahi & Dubey, 2019). High operation and maintenance costs often result when there 

is a lack of stable waste input amounts and well sorted food waste (Thi et al., 2016).  

 

2.6 Research Gaps and Opportunities  

 The vast majority of academic literature on the topic of anaerobic digestion has been 

published in the past decade. Much of this literature explores the varying anaerobic digester 

models and organic inputs to establish a combination that results in the highest methane 

yield (Capson-Tojo et al., 2016). Although, there is some research that has examined 

anaerobic digestion as a waste management method within municipalities (Morin et al., 

2010; Greer, 2011; Sullivan, 2011), there is limited discussion surrounding the factors 

influencing the feasibility of implementation. Therefore, the research in this report will 

attempt to address this critical gap in the literature.    
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3. Methodology 

3.1 Chapter Overview 

 This chapter outlines the scope, as well as the procedures for data collection and 

analysis employed for this comparative case study research project.  

 

3.2 Research Scope 

 The research in this report was conducted using a comparative case study approach. 

Employing a qualitative focus, the context and features of two anaerobic digestion facilities, 

located in Richmond, BC and Bay Lake, FL, were examined through policy review and semi-

structured interviews. The aim of this iterative analysis was to learn from these sites that 

have introduced anaerobic digestion facilities to determine the feasibility of anaerobic 

digestion as a food waste management method in Kingston, Ontario. To mitigate some of 

the potential limitations inherent in comparison, the cases selected were operated by the 

same organization and implemented in the same year (Campbell, 2010). More specifically, 

both anaerobic digestion facilities were operated by Harvest Power and opened in 2013. 

The comparison of emergent themes and explanations determined through this approach 

informed the recommendations and conclusion of this report.  

 

3.3 Data Collection and Analysis Procedures 

 The process of data collection took place from September 2019 to March 2020 

starting with a literature review, followed by a policy review, and concluding with semi-

structured interviews. Sources for the literature review included peer-reviewed journal 

articles and academic book chapters published within the past fifteen years. The policy 

review examined documents from the municipalities of Richmond, BC and Bay Lake, FL and 

their respective province and state. Finally, key informants from Richmond, BC and 

Kingston, ON responded to recruitment emails, and three (3) semi-structured interviews 

were conducted by either phone or email; interviews were not conducted with any Bay Lake 

representatives, despite recruitment attempts.  

 

3.3.1 Literature Review 

 The literature review was conducted in order to address the first research question: 

“What is anaerobic digestion and how is it used?”. Sources were collected by searching 
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terms associated with anaerobic digestion and organic waste management (e.g. ‘municipal 

anaerobic digestion’, ‘food waste anaerobic digestion’, ‘organic waste co-digestion, etc.) on 

Omni, the Queen’s University Library search tool. When selecting peer-reviewed journal 

articles and academic book chapters, research conducted in North America was prioritized, 

but given that anaerobic digestion is a relatively new topic of study, research from a global 

context was also included in this review. In addition, selections were consistently updated as 

necessary throughout the research process, in favour of a systematic research design 

(Silverman & Patterson, 2015). 

 The culminating literature review featured in this report (Chapter 2) introduced the 

process of anaerobic digestion by providing a definition, brief history, scale of application, 

and the associated benefits and challenges. 

 

3.3.2 Policy Review 

 To develop an understanding of the relevant policy in place at each of the case study 

locations, and begin to answer the second research question, a review of municipal, 

provincial, and state policy documents was completed. These documents included plans, 

reports, summaries, and strategies for Richmond, BC and Bay Lake, FL (Table 1). Initially, 

documents were found by conducting a keyword search using the Google search engine. 

Keywords included, but were not limited to, ‘waste services in [municipality]’, ‘organic waste 

management in [municipality]’ and ‘anaerobic digestion in [municipality]’. Then, search 

engines present on municipal websites, provincial and state websites, and The Walt Disney 

Company website were used to search additional key words (e.g. ‘bioenergy’, ‘food waste’, 

‘organics recycling’, etc.). In addition, some documents were found through linked 

references in the peer-reviewed journal articles and academic book chapters examined in 

the literature review.  

 After the documents were collected, each was reviewed completely with a focus on 

identifying references to anaerobic digestion, waste management, zero waste, green energy 

production, waste diversion targets, and environmental goals. Direct quotes were compiled 

and used to develop summaries for the plans, reports, summaries, and strategies, which 

can be found in Chapter 4 of this report.  
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Table 1. List of documents examined in the policy review summarized in Chapter 4. 

Richmond, British Columbia Bay Lake, Florida 

• City of Richmond Official Community 

Plan 2041 (2012) 

• City of Richmond Recycling and Solid 

Waste Management Report (2018) 

• Integrated Solid Waste and Resource 

Management Plan (2010) 

• Integrated Liquid Waste and Resource 

Management Plan (2010) 

• The BC Energy Plan (2007) 

• BC Bioenergy Strategy (2008) 

• CleanBC (2018) 

• Reedy Creek Improvement District 

Comprehensive Plan 2020 (2010) 

• The Walt Disney Company Corporate 

Citizenship Report (2010) 

• Disney Citizenship Performance 

Summary (2014) 

• Disney’s Environmental Stewardships 

Goals and Targets (2017) 

• The Walt Disney Company 

Environmental Policy (n.d.) 

• Florida Department of Environmental 

Protection Status Report on the 2020 

75% Recycling Goal (2019) 

 

 In an attempt to address the third research question, a policy review was also 

conducted on municipal and provincial documents for Kingston, ON. Documents were found 

and reviewed using the same approach used for the documents from Richmond and Bay 

Lake. However, the approach to this review differed in the presentation of the information, 

as the documents were examined in the discussion of opportunities for and barriers to 

implementation in Kingston (Chapter 6), rather than summarized. The documents collected 

for Kingston included a policy statement, strategy, master plan overview, and by-law: 

• Ontario’s Food and Organic Waste Policy Statement (2018) 

• Strategy for a Waste Free Ontario (2017) 

• City of Kingston Wastewater Master Plan Overview (2020) 

• Solid Waste Management By-Law (2014) 

 

3.3.3 Interviews  

 To answer the second and third research questions, interviews were attempted with 

key informants from Richmond, BC, Bay Lake, FL, and Kingston, ON, either in-person or by 

phone, depending on location. Prior to recruitment, an ethics application was submitted to 

the Queen’s University General Research Ethics Board (GREB), and clearance was provided 

on December 3, 2019. Purposive sampling was used in selecting individuals with an 

occupation related to waste management in each of the municipalities considered in this 
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report. The names and contact information for these key informants were obtained through 

municipal and company websites. Recruitment emails (Appendix A) were sent to key 

informants, which resulted in response from Richmond, BC and Kingston, ON. Unfortunately, 

all attempts to contact informants in Bay Lake, FL either went without response or were 

declined, which became a limitation in the research. Combined letter of information and 

consent forms (Appendix B) were provided to key informants that responded, and interviews 

were scheduled with two (2) individuals from Richmond and one (1) individual from 

Kingston.  

 The interviews conducted were semi-structured in nature, which required that a 

written interview guide be developed in advance (Ayres, 2012). In preparation, grand-tour 

questions and probes were established; grand-tour questions provide general insight into 

the research questions from the perspective of key informant, and probes produce 

additional details through more specific questioning (Silverman & Patterson, 2015). Sample 

questions can be found in Appendix C, which have been organized by case, as questions 

differed slightly based on location.  

 Two interviews were held by phone, and one interview response was provided by 

email. Both of the interviews that occurred by phone were audio-recorded, and subsequently 

transcribed in order to be considered alongside the written answers provided in the email 

interview. The interview responses were first examined through the process of open coding, 

which “[…] by attaching code labels or words to identify occurrences, meanings, activities, or 

phenomena [provides opportunity to] group instances or events that are similar and to 

distinguish those that differ” (Benaquisto, 2012, p. 87). Verbatim codes were also identified 

in an effort to preserve the precise language of the key informant (Patton, 2015). To 

complete the analysis, the process of focused coding was applied to refine the emergent 

themes and explanations (Benaquisto, 2012). 

 

3.4 Study Limitations 

 The primary limitations of this study were a result of the semi-structured interviews, 

specifically through unsuccessful recruitment attempts and interview types. As mentioned 

previously, all attempts to contact informants in Bay Lake, FL either went without response 

or were declined. This was a limitation in the research because factors that account for the 

continued operation of the anaerobic digestion facility in Bay Lake could only be inferred 
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through secondary data. Given that secondary data limits the ability to answer specific 

questions, and the information may be out of date, the inferred factors might not 

encompass all factors accounting for continued operation.  

 With regard to interview types, two interviews were held by phone, and one interview 

response was provided by email. Both methods presented the ability to interview individuals 

that would otherwise be unreachable due to geographic distance. However, the tendency for 

participants to provide brief answers during phone interviews (Hughes, 2012) and the 

reduced cues associated with email interviews (Egan, 2012) were limitations to this method 

of data collection. 

 A final research limitation present in this study is the ability to compare the anaerobic 

digestion facility in Bay Lake, FL to a potential facility in Kingston, ON due to geography. The 

inherent differences between the United States and Canada with respect to climate, for 

instance, impacts comparability because it is recommended that anaerobic digestion occur 

in reasonably stable weather conditions (Manning & Hadrich, 2015). Kingston has weather 

that varies due to climate, while Bay Lake does not, thus factors that account for the 

continued operation of the facility in Bay Lake may not always be comparable to Kingston.  
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4. Case Study Municipalities 

4.1 Chapter Overview 

 This chapter provides details on the anaerobic digestion facilities located in the case 

study municipalities of Richmond, British Columbia and Bay Lake, Florida. Following the 

context, a review of relevant policies that supported the introduction of these facilities in 

each site is presented.  

 

4.2 City of Richmond, BC 

4.2.1 Context 

 Richmond is located within the Greater Vancouver area in the province of British 

Columbia, with a reported population of 198,309 (Statistics Canada, 2016). As a self-

proclaimed leader in the implementation of climate change mitigation and adaptation 

measures (City of Richmond, 2020), it was a logical choice to make the City of Richmond the 

site for Canada’s first high solids anaerobic digester (Natural Resources Canada, 2019). The 

city had the anaerobic digestion facility, developed by Harvest Power, from 2013 to 2018 

(Figure 2). It was reported that the facility had “[…] the capacity to convert up to 40,000 

tonnes of food and yard waste per year from area homes, businesses, restaurants and 

supermarkets into clean energy and compost” (Harvest, 2013a, para. 1), and cost $22.5 

million to build (Natural Resources Canada, 2019).     

 The anaerobic digester began operation without issue, producing enough energy to 

power 800 single-family dwellings annually, which was then sold to local markets (Opus 

DaytonKnight Consultants, 2013). However, in 2015 a number of odour complaints started, 

and by September 1, 2016 a total of 300 complaints had been submitted (Irving, 2016). 

These complaints aligned with Metro Vancouver’s food waste ban that was enacted in 2015, 

as it was reported that the facility began receiving 240,000 tonnes of organic waste within a 

year (Wood, 2018), which was well beyond the facility’s capacity. In late 2016, “Metro 

Vancouver issued a four-year permit to Harvest Fraser Richmond Organics Ltd. on the 

condition it must take measures to mitigate odours” (Nicholson, 2019). A primary mitigation 

measure was to develop a Covered Aerated Static Pile (CASP) Composting System by April 

2019 (Wood, 2018). However, between the cost of the new system, and the $300,000 fine 

the facility received for violating the Metro Vancouver Regional District’s air quality by-law 

(Wood, 2019), operation at the facility shut down in 2018.   
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Figure 2. Location of anaerobic digestion facility within the municipality of Richmond, BC. 

Source: https://www.google.com/maps/place/Greater+Vancouver,+BC/@49.1669809,123.10045 

77,11z/data= !4m5!3m4!1s0x5462ce9005 f9dfa5:0xce9c6c979ef4fca6!8m2!3d49.2501243!4d-

123.0824217 

 

4.2.2 Policy Review 

City of Richmond Official Community Plan 2041 

 Official community plans (OCP) are legal documents under the Local Government Act 

which state the long-term vision for a community (p. 1-1). The City of Richmond’s 2012 OCP 

contained specific energy and waste strategies that align with the introduction of anaerobic 

digestion. For instance, the City emphasizes the utilization of local energy sources in order to 

decrease dependence “[…] on external power supplies by reducing energy consumption and 

capturing waste energy” (p. 12-2). In addition, using the greenhouse gas emissions for 2007 

as a baseline, the City stated reduction targets of 33% below the baseline by 2020 and 80% 

by 2050 (p. 12-9). Finally, the City was interested in increasing the effectiveness of the 

recycling programs that were currently in place (p. 12-14). 
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City of Richmond Recycling and Solid Waste Management Report 

 This report examines how successful the City of Richmond has been in achieving all 

goals related to recycling and solid waste management. In accordance with the Integrated 

Solid Waste and Resource Management Plan, the City has a target waste diversion rate of 

80%, which they are 2% away from achieving as a result of “[…] adding services, leveraging 

technology and working with partners to promote sustainable waste management” (p. 3). 

When this report was released in 2018 the Harvest Power anaerobic digestion facility was 

set to close, which is evident in the presented strategies for waste diversion. For instance, 

the Green Cart program is a strategy that “[…] diverted 21,878.95 tonnes of food scraps 

and yard trimmings from landfill in 2018 to be composted into new resources” (Figure 3), 

but there is no mention of where the organic waste was composted and for what resource 

specifically. 

 

 
 

Figure 3. Overview of waste diversion through Richmond’s Green Cart program in 2018. 

Source: City of Richmond (2018), p. 17. 

 

 

Integrated Solid Waste and Resource Management Plan (ISWRMP) 

 This plan outlines how Metro Vancouver combines waste reduction and energy 

recovery to contribute to a sustainable, liveable region. In the overview of goals and targets, 
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the regional waste diversion rate has an “[…] aspirational target of achieving 80% by 2020” 

(p. 5). This target was set with the four goals of the ISWRMP in mind (p. 5): 

 

1. Minimize waste generation. 

2. Maximize reuse, recycling and material recovery. 

3. Recover energy from the waste stream after material recycling. 

4. Dispose of all remaining waste in landfill, after material recycling and energy 

recovery. 

 

 By emphasizing the value of waste as a resource, Metro Vancouver aligns with the 

introduction of waste-to-energy solutions, such as anaerobic digestion. This began with the 

action of “[…] the Provincial Government to modify the BC Building Code to require that 

space be provided for recycling collection, sorting and pick-up in multi-family residential and 

commercial buildings [in] 2014” (p. 23) and to “[…] divert organics from the waste stream 

[in] 2015” (p. 21). Additional strategies outline the future for Metro Vancouver with regard to 

anaerobic digestion, with emphasis on evaluating development through a public health 

cost/benefit lens (p. 24) and the provision of social and environmental benefits through 

distributed systems (p. 34). 

 

Integrated Liquid Waste and Resource Management Plan (ILWRMP) 

 Authorized and regulated through the BC Environmental Management Act, this plan 

outlines goals, strategies, actions, and measures to address liquid waste management in 

Metro Vancouver. The three goals outlined in this plan each have strategies that align with 

the introduction of anaerobic digestion. The first goal, to “protect public health and the 

environment” (p. 13), aligns with strategy 1.3.9 which had Metro Vancouver develop air 

emissions management programs for biogas production in 2014. The second goal of this 

plan is to “use liquid waste as a resource” (p. 21), which aligns with strategy 2.1 to use the 

co-digestion of liquid waste and organic wastes for energy recovery. The third goal “effective 

affordable and collaborative management” (p. 23), addresses one of the primary issues with 

the Harvest Power facility in strategy 3.3.6 by requiring municipalities to collaborate with 

Metro Vancouver on the documentation of “[…] odours associated with the operation of 

municipal and regional liquid waste management systems” (p. 26).  
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The BC Energy Plan 

 This plan demonstrates the intention of British Columbia to initiate a strong a 

sustainable bioenergy sector in the bio-economy of Western Canada. Support for this 

strategy was anticipated through the Clean Energy Fund, “[…] a provincial Bioenergy Strategy 

which [builds] upon British Columbia’s natural bioenergy resource advantages” (p. 17). This 

Plan aligns with the introduction of anaerobic digestion, as the use of bioenergy facilities is 

the only means the Province could use to achieve the target “[…] to acquire 50 per cent of 

BC Hydro’s incremental resource needs through conservation by 2020” (p. 5).  

 

BC Bioenergy Strategy 

 The BC Bioenergy Strategy contributes toward emission reduction through the use of 

natural bioenergy resources. British Columbia is the leader in the utilization of these 

resources in Canada, as a primary asset for the province is “[…] half of the entire country’s 

biomass electricity-generating capacity” (p. 4). One reason for this is the Anaerobic Digester 

Calculator Project, which is a tool the Province uses to “[…] assess the environmental 

benefit and economic viability of constructing anaerobic digestion facilities in specific 

locations” (p. 12). Other elements of the strategy demonstrate how British Columbia intends 

to keep this asset by, for instance, specifically outlining the potential of turning municipal 

waste into green energy and setting a goal to develop a minimum of 10 community waste-to-

energy projects by 2020. Overall, when the strategy was implemented in 2008, it presented 

the opportunity for anaerobic digestion facilities, such as the Harvest Power facility in 

Richmond, BC to be built.  

 

CleanBC  

 This Plan demonstrates the current goals for British Columbia to achieve “[…] a more 

prosperous, balanced, and sustainable future” (p. 5), with one of the key actions being to 

reduce emission from waste. A primary method to achieve this goal is a 95% organic waste 

diversion rate from municipal, industrial, and agricultural sources by 2030. It is 

acknowledged in the Plan that reaching this rate can involve the use of waste-to-energy 

solutions such as anaerobic digestion. As such, in an attempt to reach the 95% organic 

waste diversion rate, the Province committed to placing a “[…] minimum requirement for 15 

per cent renewable content in natural gas by 2030” (p. 36). In addition, the Province 
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expressed the need to renew the BC Bioenergy Strategy, which they planned to begin in the 

spring of 2019.         

 

4.3 City of Bay Lake, FL 

4.3.1 Context 

 Bay Lake is a municipality within the Reedy Creek Improvement District (RCID) in the 

state of Florida and is home to the Walt Disney World Resort. It is reported that there is an 

average of 229,756 individuals on property daily, with roughly 70,000 cast members (Walt 

Disney World News, 2014) and 159,756 guests (Themed Entertainment Association, 2018). 

There has been an operating anaerobic digester, developed by Harvest Power, in the city 

since 2013 (Figure 4). The facility is a co-digestion system that treats food waste and the 

biosolids from the wastewater treatment plant with the “[…] capacity to process 130,000 

tons/year of organic waste material” (Sorensen, 2014, p. 48) and convert it into clean 

energy and natural fertilizers (American Biogas Council, 2018). 

 

 
 

Figure 4. Location of anaerobic digestion facility within the municipality of Bay Lake, FL. 

Source: https://www.google.com/maps/place/Bay+Lake,+FL,+USA/@28.3824306,-81.608 6151,13z/data=! 

3m1!4b1!4m5!3m4!1s0x88dd7e3886216413:0x36892580 e22fc3b2!8m2!3d28.3886186!4d-81.5659069 
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 Initially, the anaerobic digester was only responsible for the treatment of food waste 

from Walt Disney World’s restaurants, and consistently produced enough energy to power 

part of the theme park with surplus (Smith, 2014). The success of the facility garnered 

interest from surrounding businesses and now, food waste from local participating hotels, 

restaurants, food processors and haulers are also sent to the facility for treatment 

(Danigelis, 2018). Moreover, there are long-term plans in place to begin collecting food 

waste from the cafeterias in Orange County schools (American Biogas Council, 2018).                

 

4.3.2 Policy Review 

Reedy Creek Improvement District Comprehensive Plan 2020  

 This comprehensive plan outlines policy prepared for the cities of Bay Lake and Lake 

Buena Vista, in order to meet the requirements of the Florida Local Government 

Comprehensive Planning and Development Regulation Act (p. 1-1).  The Reedy Creek 

Improvement District was “[…] created by the Florida Legislature in 1967 to provide a full 

range of governmental services to the original 27,400-acre site that was to become the Walt 

Disney World Resort” (p. 2B-2). One such service is waste management, which is addressed 

through goals and policies in the plan that align with the introduction of anaerobic digestion. 

For instance, the fifth goal outlined in the Plan emphasizes that waste management services 

will be provided with a predominant regard for the environment (p. 1-4). In addition, this Plan 

sets a 50 percent waste diversion target for the cities through policy 5.6 (p. 2A-8).  

 

The Walt Disney Company Corporate Citizenship Report 

 Released in 2010, this report summarizes the corporate citizenship progress of the 

Walt Disney Company through the themes of family entertainment, inspiring kids and 

communities, nature conservation, environment, community, Disney workplaces, supply 

chain, and human rights. The environment theme is introduced in the report with the 

following statement: “Disney is reducing its environmental impact through projects big and 

small. From investing in reforestation around the world to reducing our electricity 

consumption, we are taking strong strides to help preserve the planet.” (p. 36) 

 While this highlights the progress toward climate and energy, there are five other 

sections explored in this theme, including waste. Similar to the waste diversion target in the 

Reedy Creek Improvement District Comprehensive Plan, using 2006 data as a baseline, this 
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report sets a 50 percent decrease in solid waste to landfill by 2013 (p. 41). However, a key 

difference between the two documents is the inclusion of a long-term goal in this report that 

stipulates the company will send zero waste to landfill (p. 41).  

 

Disney Citizenship Performance Summary 

 This summary presents the corporate citizenship progress of the Walt Disney 

Company in 2014 through a citizenship framework. The theme in this framework that aligns 

with the introduction of anaerobic digestion is environmental stewardship, specifically 

through the target to achieve 60 percent waste diverted from landfills and incineration by 

2020 and the goal of zero waste (p. 71). The Walt Disney Company outlines a waste 

management hierarchy (Figure 5) which will assist in the achievement of this target and 

goal. It is important to note that non-thermal waste-to-energy, which includes anaerobic 

digestion, is included as a waste management goal for zero waste, or 90 percent waste 

diverted. Additionally, the Company recognizes the potential to involve and educate guests 

and consumers while working toward the respective waste target and goal.  

 

 
 

Figure 5. The Walt Disney Company waste management hierarchy. 

Source: The Walt Disney Company (2014), p. 70. 
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Disney’s Environmental Stewardships Goals and Targets 

 This document further explains the development of the Walt Disney Company’s 

environmental commitments. Given that the targets outlined in the Walt Disney Company 

Corporate Citizenship Report had end dates in 2012 and 2013, the new goals and targets 

were developed to project for 2018 and 2020 (p. 5). Six key environmental trends were 

considered in the development of these goals and targets (p. 3): 

 

1. Increasing consumption of finite resources. 

2. Broadening understanding of environmental decline. 

3. Connection between human health and the environment. 

4. New era of transparency: performance accountability.  

5. Growing digitization. 

6. Interconnectedness.  

 

 The target to achieve 60 percent waste diverted from landfills and incineration and 

the goal of zero waste were initially presented in this document (p. 7). These were 

introduced along with the waste management hierarchy (Figure 5), and methods to apply 

this hierarchy were more specifically defined. To elaborate, the Walt Disney Company 

outlines the need for combined “[…] technical efforts such as improved source separation of 

recyclables and organics, and development of new or enhanced programs […] composting 

and anaerobic digestion facilities, with initiatives to increase employee awareness and 

engagement on reducing the amount of waste generated” (p. 9).   

 

The Walt Disney Company Environmental Policy  

 The goals and targets developed by the Walt Disney Company surrounding waste are 

derived from the environmental focus area of waste minimization in this policy, specifically 

regarding the company’s goals of mitigating environmental impacts and communicating 

progress (p. 1). With regard to waste minimization the company sets out to: 

 “Minimize waste in our operations and business activities. Dispose of waste 

 conscientiously and creatively by making “reduce/reuse/recycle” the standard 

 operating procedure. Incorporate waste reduction into the design of products, 

 programs, and facilities; reducing waste through innovative product development, 

 supply chain management, and end-of-life recycling” (p. 1). 
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Florida DEP Status Report on the 2020 75% Recycling Goal 

 In 2019 this report was submitted by the Florida Department of Environmental 

Protection to address the state’s failure to meet the 70 percent interim recycling goal 

outlined in the Solid Waste Management Act. To elaborate, the recycling rate in 2018 for the 

state was 49 percent, and in order to adhere to Florida legislature, 75 percent must be 

achieved by 2020 (p. 5). As a result, the Florida Department of Environmental Protection 

outlines changes that are needed to achieve the recycling goal throughout this report.  

 Many of these changes allude to the introduction of anaerobic digestion. For 

instance, it is suggested that the strategical placement of waste-to-energy facilities in higher 

population areas has the potential to increase the recycling rate by more than 5 percent (p. 

8). Additionally, there was an emphasis on grants that could be used by local governments 

in the “[…] purchasing equipment for organics processing, composting, anaerobic digestion 

and food donation” (p. 25). These are increasingly important changes outside of the Florida 

context given that the state is also expected to adhere to the national food waste reduction 

goal of 50 percent by 2030, established by the Environmental Protection Agency and U.S. 

Department of Agriculture (p. 18).   
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5. Interview Results and Analysis  

5.1 Chapter Overview 

 This chapter provides a detailed description of the interview results and analysis. It 

starts with a discussion of the factors that supported the introduction of anaerobic digestion 

facilities in Richmond, British Columbia and Bay Lake, Florida, followed by an examination of 

the reasons for the closure of the Richmond facility and the continued operation of the 

facility in Bay Lake. Given the lack of interview data for Bay Lake, secondary sources were 

also included in this analysis. Finally, an overview of the current situation of Kingston, 

Ontario is provided.   

 

5.2 Preliminary Approach to Anaerobic Digestion 

5.2.1 Private Investment 

 A commonality for the introduction of the facilities in both Richmond and Bay Lake 

was private investment. Specifically, Harvest Power was the company that funded the 

introduction and operation of the facilities. In Richmond, Harvest Power facility was privately 

owned and operated (Interviewee 1), while the Bay Lake facility was financed through a 

private-public partnership with Harvest Power and Reedy Creek Improvement District 

(American Biogas Council, 2018). One interviewee from Richmond emphasized the value of 

this private investment, stating “Locally, cost is the greatest challenge. The cost of 

[anaerobic digestion] is higher than composting, which in turn is more expensive than 

landfilling” (Interviewee 1). 

 

5.2.2 Public Education 

 In order for anaerobic digestion of municipal organic waste to be introduced, the 

public must understand how to separate waste. Two public education campaigns were 

mentioned in an interview with an interviewee from Richmond, namely the Food Isn’t 

Garbage and Love Food Hate Waste campaigns (Interviewee 1). Food Isn’t Garbage is a 

regional campaign that features food scrap characters emphasizing that food waste should 

be put in the green bin (Metro Vancouver, 2014). Figure 6 is an example of a promotional 

image that was visible to residents in a variety of public facilities, shopping malls and 

municipal buildings, and on waste receptacles and vehicles (Metro Vancouver, 2014). The 
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initial purpose of the campaign was to reinforce the need to keep food waste out of the 

garbage in preparation for the organics waste ban (Metro Vancouver, 2014). 

 

 

 
 

Figure 6. A promotional image used in the Food Isn’t Garbage campaign. 

Source: http://www.metrovancouver.org/services/solid-waste/about/campaign-

materials/CampaignPhotos/FSR-Apple-1080x1080.jpg 

 

 In the interview with the respondent from Richmond, it was explained that the second 

campaign, Love Food Hate Waste, was franchised from the United Kingdom and modified to 

fit the regional context, but has since been turned “[…] into a Canada-wide campaign used 

by most of the provinces” (Interviewee 1). By encouraging Canadians to plan meals, use the 

food they buy, and store food properly the campaign aims to reduce food waste. Social 

media is actively used with promotion in English and French (Figure 7).      
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Figure 7. Promotional image in English and French from the Love Food Hate Waste Instagram account. 

Source: https://www.instagram.com/p/B3-EP_6BQtg/ 

 

5.2.3 Statutes and Regulations 

 The final factor highlighted through interviews that supported the introduction of an 

anaerobic digestion facility in Richmond was the Organic Matter Recycling Regulation 

(Interviewee 1). Enacted in 2002 under the British Columbia Environmental Management 

Act and Public Health Act, this regulation clearly outlines the environmental impact study, 

construction, and operation requirements for facilities (B.C. Reg. 18/2002). As such, with a 

detailed set of rules, Harvest Power could follow the expected process to be regulated in the 

province of British Columbia. The interview respondents from Richmond were adamant 

about ensuring compliance with the law before operation. 

 In Florida, a regulation found under the Public Health Act which stipulates local 

government solid waste responsibilities, could have supported the introduction of the 

anaerobic digestion facility in Bay Lake. To elaborate, it is expected that counties in the state 

of Florida consider plans for organic materials and are encouraged to partner with the 

private sector (F.S. 403.706). Therefore, the legislation provided a suitable scenario for 

Harvest Power to develop an anaerobic digestion facility in Florida.   
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5.3 Factors Surrounding Facility Closure 

5.3.1 Facility Design 

 A primary factor that resulted in the closure of the anaerobic digestion facility in 

Richmond was design. In an interview with a respondent from Richmond it was explained 

that the composting portion of the facility was only designed to manage yard waste, not 

digestate (Interviewee 2). However, the facility was receiving organic waste in large amounts 

following the organics waste ban implemented by Metro Vancouver (Wood, 2018). 

Specifically, an interviewee from Richmond indicated that the amount of organic waste 

diverted from landfill after the ban increased by over 130 thousand tonnes and that the 

design of the composting portion of the facility “[…] was not capable of adequately 

collecting, treating and dispersing air contaminants” (Interviewee 1). Evidence of this can be 

seen in Figure 8, where potentially contaminated air is unrestricted at the facility (Wood, 

2016). 

 

 
 

Figure 8. Unrestricted potentially contaminated air from the compost piles at the facility in Richmond, BC. 

Source: https://images.glaciermedia.ca/polopoly_fs/1.3414584!/fileImage/httpImage/image.jpg_gen/ 

derivatives/original_size/harvest-power.jpg 
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5.3.2 Impact on Air Quality 

 As the anaerobic digestion facility continued to operate without proper design to 

collect contaminated air, there was a notable impact on the air quality in Richmond. The 

interview respondents from Richmond spoke to the adverse impact the air quality had on 

the surrounding community. Specifically, one interview respondent explained that “[…] at the 

worst time with Harvest [they] were getting over 100 complaints in a day” (Interviewee 2) 

from residents. Then went on to state this culminated with over 4000 complaints in a year, 

and impacted air quality as far away as 15 kilometres from the Harvest Power facility 

(Interviewee 2). Thus, the impact on air quality was a key factor that contributed to the 

closure of the anaerobic digestion facility in Richmond.   

 

5.4 Successful Facility Factors 

5.4.1 Performance Measures 

 One of the challenges that the anaerobic digestion facility in Bay Lake was designed 

to solve was odour management. In order to get approval for the design of the anaerobic 

digestion facility from Reedy Creek Improvement District, “[…] rigorous performance 

standards for odor control” (Sorensen, 2014, p. 49) had to be met by Harvest Power, which 

were highlighted in site diagrams (Figure 9). These standards were met through the 

inclusion of odour capture and treatment systems that are continuously monitored (Page, 

2014). For instance, the facility is equipped with four electronic noses that provide real time 

odour monitoring (Page, 2014). Therefore, the use of performance measures is a factor that 

sustains the continued operation of the facility in Bay Lake.  

 The need for performance criteria for odour control was identified as critical to the 

establishment of a new anaerobic digestion facility in Surrey, BC (Interviewee 2), which is a 

member municipality in Metro Vancouver alongside Richmond, BC. With a capacity to 

process 115,000 tonnes of organic waste, the Surrey anaerobic digestion facility has not 

generated any air quality complaints since it began operations in 2018 (Canadian Biogas 

Association, 2019).   
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Figure 9. Site diagram for the Harvest Energy Garden in Bay Lake, FL. 

Source: https://zdnet3.cbsistatic.com/hub/i/2014/10/02/27a612ca-49e3-11e4-b6a0-

d4ae52e95e57/biogas-harvest-energy-garden.jpg 

  

5.4.2 Education and Training  

 In the context of the anaerobic digestion facility in Bay Lake, the successful 

separation of organic material became the responsibility of employees, in addition to the 

public. To prepare for this “[…] training sessions were held with hotel and restaurant staff. In 

addition, educational materials such as informational posters and food waste collection bins 

were provided” (Sorensen, 2014, p. 49). Then, Harvest Power launched the public 

engagement program Orlando or Landfill? We Choose Orlando. This campaign focused on 

encouraging residents to use their leftovers, learn how to compost, and support businesses 

that manage food waste responsibly (Harvest, 2013b). Overall, the use of education and 

training are additional factors that contributed to the continued operation of the facility in 

Bay Lake.   
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5.4.3. Partnerships 

 Recognizing the potential for the anaerobic digestion facility in Bay Lake to partner 

with businesses and municipalities within the Orlando area, the public engagement program 

Orlando or Landfill? We Choose Orlando was also used to established partnerships. This 

was achieved by highlighting the reduced costs associated with food waste removal, ease of 

implementation, and the opportunity to assist in the creation of renewable energy and soil 

preservation (Harvest, 2013c). Early partners included “[…] JW Marriott, Waldorf Astoria, 

Republic Services, the Arnold Palmer Invitational and FreshPoint Central Florida” (Smith, 

2014, p. 19). Currently, a partnership with the schools in Orange County to divert food waste 

from cafeterias is being considered by Harvest Power (American Biogas Council, 2018). 

Thus, it is evident that the early and ongoing establishment of partnerships is a factor that 

supports the continued operation of the facility in Bay Lake.       

 

5.5 Current Situation in Kingston, ON  

5.5.1 Limited Public Education 

 There is a source-separated organics program in Kingston that provides residents 

with a green bin to divert food waste from landfills (City of Kingston, 2020a). When was 

asked for examples of public education associated with the program, the interviewee from 

Kingston shared that promotion has been limited due to public perception and restricted 

resources. Specifically, the interviewee explained that many residents either find the 

management of food waste disgusting or are concerned with the potential for pests, such as 

rats and raccoons. With regard to restricted resources, the respondent explained there is a 

need to educate the public about the green bin process, but with the City’s current means 

they are unable to do so. As a result, without the implementation of an organics waste ban, 

education is not likely to increase given there is no change required of the public 

(Interviewee 3).        

 

5.5.2 Participation Restricted by Residence 

 The Kingston interviewee also indicated that participation in the green bin program is 

restricted by residence. For instance, townhouses in downtown Kingston cannot participate 

in the green bin program, as the current Solid Waste Management By-Law prohibits the 

storage of green bins in front of a property. As a result, participation in the green bin 
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program is restricted to residences with a backyard, where storage of the green bin is more 

feasible. The interviewee also explained that participation from occupants of multi-

residential buildings has been low, especially from buildings that are primarily renter 

occupied. While condominium residents have been more active in requesting green bins, 

enrolment remains low in multi-residential buildings despite the fact that property 

management companies have been able to sign up for the green bin program since 2015 

(Interviewee 3).  

 

5.5.3 Existing Contract 

 The processing of the organic waste collected through the green bin program in 

Kingston is managed by Tomlinson Organics (Tomlinson Group, 2019). The contract began 

in 2009 with the Scott Environmental Group (Interviewee 3). The company was then 

purchased by the Tomlinson Group in 2014 and operated under the name Norterra Organics 

(Tomlinson Group, 2014) until 2019, with a final name change to Tomlinson Organics 

(Tomlinson Group, 2019). The existing contract is long-term (Interviewee 3), and thus an 

important consideration with regard the feasibility of anaerobic digestion as a food waste 

management method in Kingston. 

 

5.5.4 Utilities Kingston  

 Given that the City outlines the method of anaerobic digestion as a fourth priority on 

their adopted waste management hierarchy (City of Kingston, 2012), the Kingston 

interviewee was asked if this method had been considered beyond inclusion in the 

hierarchy. The interviewee explained that Utilities Kingston has been researching the 

potential for the anaerobic co-digestion of municipal food waste and biosolids from the 

wastewater treatment plant (Interviewee 3). Further research online confirmed this and 

indicated the initiation of a study that will include “[…] identifying and describing options for 

biosolids management including the evaluation of potential feedstock sources to enhance 

biogas generation” (Lucas, 2019, para. 1) to support the development of a Kingston 

Biosolids and Biogas Master Plan.  
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6. Discussion and Recommendations  

6.1 Chapter Overview 

This chapter provides a synthesis of the findings from the literature review, policy review, 

and interviews, before offering insights on the opportunities and barriers to implementing 

anaerobic digestion in Kingston, ON. Recommendations are then put forward to support the 

implementation of anaerobic digestion as a food waste management method in Kingston. 

 

6.2 Discussion 

6.2.1 Research Summary  

 Information acquired from the literature review, policy review, and semi-structured 

interviews offer insights into the first and second research questions framing this report. 

Specifically, anaerobic digestion is a process that produces biogas, a mixture of gases 

primarily including methane and carbon dioxide, and digestate, a nutrient rich substance 

that can be used as fertilizer (Capson-Tojo et al., 2016). Anaerobic digestion has a long 

history but application of the process for the management of organic food waste did not 

start until the late 1990s (De Baere & Mattheeuws, 2010). In addition, research in North 

America on the topic of anaerobic digestion in the past decade indicates that the process 

can be used at varying scales. Overall, the process of anaerobic digestion is used to achieve 

environmental benefits which include, but are not limited to, green energy production, 

organic waste treatment, air and water pollution reduction, greenhouse gas emission 

reduction, and inorganic fertilizer replacement (Panigrahi & Dubey, 2019), while managing 

the challenges of odour, contaminated waste, temperature control, and cost.   

 Anaerobic digestion facilities owned and operated by Harvest Power treated 

residential food waste in Richmond, BC, and Bay Lake, FL. Complimentary policy in both 

locations, such as the BC Energy Plan (2007) and the BC Bioenergy Strategy (2008) in 

Richmond and The Walt Disney Company Corporate Citizenship Report (2010) and The Walt 

Disney Company Environmental Policy (n.d.) in Bay Lake, supported the introduction of 

anaerobic digestion facilities in each city. In addition, private investment, public education, 

and legislation were all supporting factors. Inadequacies in facility design, the resulting 

impact on air quality, and the prohibitive costs associated with facility improvements were 

the primary factors that accounted for the closure of the facility in Richmond (Wood, 2019). 

By contrast, the continued operation of the facility in Bay Lake is likely attributable to 
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performance measures, education and training, and partnerships. Of particular note was the 

inclusion of odour capture and treatment systems that are continuously monitored for the 

Bay Lake facility (Page, 2014), which were overlooked in Richmond.   

 

6.2.2 Opportunities for Implementation in Kingston 

 The Province of Ontario has recently released complementary policies that will 

provide opportunity to implement anaerobic digestion in Kingston. To elaborate, the Strategy 

for a Waste Free Ontario recognizes the environmental impact of food and organic wastes, 

and the Province commits “[…] to banning food waste from disposal (e.g. landfill, 

incineration) to increase diversion of these wastes and reduce greenhouse gas emissions” 

(Ontario, 2017, p. 31). This is an important opportunity for Kingston, because the Waste 

Audit completed in 2018 for the City of Kingston found that only 59 percent of organic waste 

was diverted from landfill (2cg Waste Management Consulting Services, 2018).  

 Another complementary policy is Ontario’s Food and Organic Waste Policy Statement, 

given the outlined directives surrounding public education and provisions of food and 

organic waste collection (Ontario, 2018). More specifically, the policy statement indicates 

that “[…] municipalities shall develop and implement their own promotion and education 

programs aimed at preventing food waste” (Ontario, 2018, p. 14), and “[…] multi-unit 

residential buildings shall provide collection of food and organic waste to their residents” 

(Ontario, 2018, p. 18). These directives are opportunities as public education aided in the 

introduction of anaerobic digestion facilities in Richmond and Bay Lake, while the 

requirement for multi-unit residential buildings eliminates the current issue of participation 

restricted by residence.  

 A significant opportunity to implement anaerobic digestion in Kingston is the study 

being conducted by Utilities Kingston. This is an opportunity because the results of the study 

will inform the development of a Kingston Biosolids and Biogas Master Plan (Utilities 

Kingston, 2020a). Utilities Kingston (2020a) outlines that “[…] the most feasible and 

beneficial scenario at this time is to upgrade the solids process at Cataraqui Bay WWTP, 

including the addition of other organic material, such as the organics from the City’s 

residential Green Bin program” (para. 9). Therefore, the plan could conclude that anaerobic 

digestion of residential food waste should be implemented in Kingston. 
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6.2.3 Barriers to Implementation in Kingston  

 One potential barrier that was identified through interviews was the current long-term 

contract Tomlinson Organics has with the City of Kingston to process the organic waste 

collected through the green bin program. In order for anaerobic digestion to treat waste 

efficiently, there must be a consistent source of waste (Thi et al., 2016). Therefore, a 

renegotiation of the contract could be potentially necessary and is not guaranteed, so the 

City may have to explore options outside of residential food waste. 

 Cost is another possible barrier to implementation, as private investment was 

necessary in order for the anaerobic digestion facilities to be introduced in Richmond and 

Bay Lake. It is too early in the process to anticipate if Utilities Kingston will consider private 

investment as an option. However, if the decision is made to proceed without partnership, 

implementing anaerobic digestion for managing residential food waste in Kingston may be 

delayed due to funding. As such, cheaper waste management options such as landfilling, 

incineration and composting (Panigrahi & Dubey, 2019) could be prioritized in the event of 

such a delay. 

 A notable barrier could also be location given the potential for odours if performance 

measures are not established at the onset of operation. The current locations under 

consideration by Utilities Kingston (2020b) are the existing wastewater treatment plants, 

Ravensview and Cataraqui Bay, and a vacant site that is owned by the City, Knox Farm. Each 

of the locations are within close proximity to residential and commercial uses, thus an 

impact on air quality would be noticeable. To mitigate this barrier, odour capture and 

treatment systems that are continuously monitored would need to be included in the design 

of an anaerobic digestion facility for managing residential food waste in Kingston.       
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6.3. Recommendations 
 

.  

Figure 10. Visual summary of proposed recommendations. 

 

6.3.1 Amend By-Law Number 2014-5.  

 The current Solid Waste Management By-Law (By-Law Number 2014-5) prohibits the 

storage of green bins in front of a property (City of Kingston, 2013b). In addition, the by-law 

outlines that organics collection is only available to multi-residential properties upon request 

(City of Kingston, 2013b). This limits participation in the green bin program offered by the 

City of Kingston to residences with a backyard and residents aware of their right to request 

organics collection. With regard to garbage collection, food and organic waste is not listed as 

an unacceptable item (City of Kingston, 2013b). As such, it is not mandatory for residents to 

separate their wastes and use the green bin. Operating a source-separated organics 

program under these restrictions reduces the food and organic waste diversion potential, 

which is problematic to the implementation of anaerobic digestion for residential food waste 

management. 

 It is recommended that the City of Kingston make an amendment to By-Law Number 

2014-5 to address the issue of storage, require multi-residential properties to provide 

organics collection, and ban food waste from disposal (Figure 10). Amending this by-law will 
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increase the food and organic waste diversion potential and align the City with the 

expectations outlined by the Province in the Strategy for a Waste Free Ontario (Ontario, 

2017) and Ontario’s Food and Organic Waste Policy Statement (Ontario, 2018).             

 

6.3.2 Implement a public education campaign. 

 Public education in Kingston on the topic of food and organic waste has been limited. 

At this time, residents can visit the City website to read about food waste and explore 

external links which address topics such as meal planning, food safety, and leftovers (City of 

Kingston, 2020b). This is partially the result of restricted resources as an interview 

respondent in Kingston explained there is a need to educate the public about the green bin 

process, but with the City’s current means they are unable to do so. Despite this, the City of 

Kingston will be required to meet the directive outlined in Ontario’s Food and Organic Waste 

Policy Statement which states that “[…] municipalities shall develop and implement their 

own promotion and education programs aimed at preventing food waste” (Ontario, 2018, p. 

14). 

 As such, it is recommended that the City of Kingston implement a public education 

campaign about food waste prevention (Figure 10). This should be implemented before an 

organic waste ban, as residents will likely be more compliant if the green bin process is 

understood. To address the issue of restricted resources, the City could implement a 

campaign similar to Food Isn’t Garbage in Metro Vancouver, as the region has made 

downloadable posters and social media images used in the campaign available online for 

use (Metro Vancouver, 2019).  

 

6.3.3 Establish performance measures.  

 The primary factors that resulted in the closure of the anaerobic digestion facility in 

Richmond, BC were the design and subsequent impact on air quality. Evidence from the 

continued operation of the anaerobic digestion facility in Bay Lake, FL indicated that the use 

of specific and contemplated performance standards for odour control (Sorensen, 2014) 

prevented similar issues. As previously mentioned, Utilities Kingston (2020b) is currenting 

considering locations for a possible anaerobic digestion facility that are within close 

proximity to residential and commercial uses where air quality issues would be noticeable.  
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 It is recommended that the City of Kingston set performance measures during the 

design process of an anaerobic digestion facility (Figure 10). This could be achieved by 

ensuring the designed facility includes odour capture and treatment systems that are 

continuously monitored (Page, 2014), similar to the facility in Bay Lake. This may also be 

accomplished by designing the facility with regard to detection threshold similar to the 

facility in Surrey, BC, as this uses the performance criteria of one odour unit, which limits 

odour detection to half of all people (City of Surrey, 2017).       

 

6.3.4. Initiate partnerships.  

 A predominant factor in the continued operation of the anaerobic digestion facility in 

Bay Lake is established partnerships. By partnering with businesses and municipalities 

within the Orlando area, the facility is guaranteed a consistent source of food and organic 

waste. In Kingston, this must be considered with regard to the long-term contract Tomlinson 

Organics has with the City to process the organic waste collected through the green bin 

program, as a renegotiation of the contract could potentially be necessary and is not 

guaranteed. 

 It is recommended that the City of Kingston initiate partnerships with local 

businesses in preparation for the implementation of an anaerobic digestion facility (Figure 

10). This process could be started by reaching out to businesses that have earned the 

recycling badge through the sustainably.eco program operated by Sustainable Kingston. 

These businesses will be more likely to initiate partnerships, as they have already made a 

commitment to a waste diversion rate of 80 percent or higher (Sustainable Kingston 

Corporation, 2020). Therefore, in the event that residential food waste is not available for 

treatment, there would be an alternative source of food and organic waste.   
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7. Conclusion 

 In this report, the feasibility of anaerobic digestion as a food waste management 

method in Kingston, ON was examined. Through case study analysis, it is clear that private 

investment, public education campaigns, supportive legislation and policies, performance 

measures for odour control, and community partnerships are all factors that enable the 

introduction and the successful continued operation of anaerobic digestion facilities at the 

municipal level.  

 The study also identified opportunities and barriers to implementing anaerobic 

digestion in Kingston. In particular, complementary policy released by the Province of 

Ontario provides opportunities to ban food waste from disposal, provide public education on 

food waste prevention, and require multi-unit residential buildings to participate in organics 

collection (Ontario 2017; Ontario 2018). In addition, the study currently being conducted by 

Utilities Kingston will inform the development of a Kingston Biosolids and Biogas Master 

Plan (Utilities Kingston, 2020a). Notable barriers to implementation in Kingston include the 

long-term contract with Tomlinson Organics, the associated costs of a facility, and the 

location of an anaerobic digestion facility.  

 In order to implement anaerobic digestion as a food waste management method in 

Kingston, it is recommended that the City make an amendment to By-Law Number 2014-5, 

implement a public education campaign about food waste prevention, set performance 

measures during the design process, and initiate partnerships with local businesses in 

preparation. Overall, it is hoped that Kingston, and potentially other municipalities in North 

America, can garner insight from these recommendations and meaningfully contribute 

toward the national goals of waste diversion and renewable energy creation through the 

implementation of anaerobic digestion as a food waste management method. 
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Appendices 
Appendix A: Sample Recruitment Email  
 

Hello [Potential Interview Participant], 

 

My name is Christina Culley, I am a master’s student in the School of Urban and Regional 

Planning at Queen’s University. Currently I am working a research report under the supervision 

of Dr. Patricia Collins examining anaerobic digestion as a residential waste management method. 

I found your contact information [on website/LinkedIN] through a Google search, which 

indicated your position within the [insert division] of the [municipality/business], and I feel you 

would have a valuable perspective on this topic. As such, if you have the availability I am 

interested in scheduling an interview with you. 

 

If you agree to participate, the interview will take approximately thirty minutes, and occur 

[Kingston: in-person or by phone, subject to your preference OR Bay Lake/Richmond: by phone 

at a time that is mutually convenient]. You are not obligated to answer any questions that you are 

uncomfortable with, and if necessary, you can decline to participate in the research or any aspect 

of the research at any time without penalty. 

 

Should you be able to participate in the interview, please respond to this email and I will provide 

you with a combined letter of information and consent form that further describes the research 

and interview process. 

 

I look forward to hearing from you. 

 

Kind regards, 

 

Christina Culley  
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Appendix B: Letter of Information and Consent Form 

 
Combined Letter of Information and Consent Form 

 

Study Title: Anaerobic Digestion as a Residential Waste Management Method 

Principal Investigator: Christina Culley 

Research Supervisor: Patricia Collins 

 

The purpose of this letter is to invite you to participate in an interview for my study, 

which is being conducted through the School of Urban and Regional Planning at Queen’s 

University. The purpose of the study is to examine if a waste management method used in other 

municipalities in North America could feasibly be put into practice within Kingston, Ontario. I 

found your contact information [on website/LinkedIN] through a Google search, which indicated 

your position within the [insert division] of the [municipality/business], and I feel you would 

have a valuable perspective on this topic.  If you agree to participate, the interview will take 

approximately thirty (30) minutes, and occur [Kingston: in-person or by phone, subject to your 

preference OR Bay Lake/Richmond: by phone at a time that is mutually convenient].  

 

There are no known benefits to participating in this study. However, there is risk in the 

potential for indirectly identifiable information given that municipality information will be 

included in the report. As a result, anonymity cannot be guaranteed, which may present an 

economic risk in terms of employment if the answers provided in the interview are perceived as 

damaging to your employer's reputation, although this is very unlikely. In order to minimize risk, 

the data collected through interviews will be anonymized during the transcription of audio 

recordings. Additionally, your confidentiality will be protected to the extent possible through the 

use of the pseudonym “respondent” or “interview participant” in place of your real name in the 

report, and direct quotations will only be used with your consent. At the point of completion, this 

report will be posted to an online database (QSpace) which is accessible to the general public on 

the Queen’s University website through the School of Urban and Regional Planning page. 

Participation is voluntary, and you can decline to participate in the research or any aspect of the 

research at any time without penalty.  

 

The data collected during the research process including, but not limited to, interview 

audio recordings and files with identifiable information will only be accessible to the principal 

investigator and the research supervisor and will be retained on a password protected hard drive 

for a minimum of (5) years as per Queen’s University Retention Policy. After this period of 

retention all information will be destroyed securely. The Queen’s General Research Ethics Board 

(GREB) may request access to study data to ensure that the principal investigator has or is 

currently meeting their ethical obligations in conducting this research. If you wish to withdraw 

from the study during the interview please inform the interviewer and the interview will 

conclude immediately. If you wish to withdraw after being interviewed, please email the 

principal investigator (christina.culley@queensu.ca) and all information will be destroyed 

securely. Please note that data can be withdrawn no later than February 1, 2020, as this is the 

intended date for completion of data analysis. 

 

mailto:christina.culley@queensu.ca
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This letter should provide you with the information necessary to make the decision to 

participate in this research study, however, all of your questions should be answered to your 

satisfaction before you decide. Any questions may be directed to the principal investigator, 

Christina Culley at christina.culley@queensu.ca, or the research supervisor, Patricia Collins by 

email patricia.collins@queensu.ca or telephone (613) 533-6000 ext. 77060. If you have ethical 

concerns please contact the General Research Ethics Board (GREB) at 1-844-535-2988 (Toll 

Free in North America) or email chair.GREB@queensu.ca.  

 Please keep one copy of this letter for your records and return one copy to the principal 

investigator, Christina Culley. You have not waived any legal rights by consenting to participate 

in this study. 

 

I give my permission to the principal investigator to collect data using an audio recorder 

during the interview (please initial one of the following two options): 

 

      

Yes, I give my permission.  No, I do not give my permission. 

 

I give my permission to the principal investigator to directly quote statements that I make 

in this interview, which will be anonymized in any reports or presentations that arise from this 

research (please initial one of the following two options): 

 

      

Yes, I give my permission.  No, I do not give my permission. 

 

By signing below, I confirm that I have read the above Combined Letter of Information 

and Consent Form and that all of my questions have been answered.  

 

 

_________________________ ___________________________ __________________ 

Name of Interview Participant Signature of Interview Participant  Date 

  
  

mailto:christina.culley@queensu.ca
mailto:patricia.collins@queensu.ca
mailto:chair.GREB@queensu.ca


 48 

Appendix C: Sample Interview Questions 
Interview Questions for Respondents from Kingston, ON 

 

1. Can you provide an example, or multiple examples, of public education the City of 

Kingston has provided on the topic of food waste? 

 

2. Currently a resident in Kingston is allowed to dispose of food waste organics in the 

garbage stream. Would an adjustment to the Solid Waste Management By-law to address 

this assist in efforts to reach the waste diversion goal of 65%? 

 

3. The Kingston Climate Action Plan stated that a potential option for waste reduction 

would be to increase composting in the industrial, commercial, or institutional (ICI) 

sectors. Has this been implemented, and if so, how? 

 

4. Additionally, the Kingston Climate Action Plan stated that the Kingston Source 

Separated Organics (SSO) program would be expanded to include buildings with more 

than 80 units. Has this change occurred, and if so, has this influenced waste diversion? 

 

5. Does the Norterra Organics Kingston facility compost all residential food waste collected 

through the SSO program?  

  

6. The fourth item on the Waste Management Hierarchy for the City of Kingston lists 

anaerobic digestion as a possible consideration in waste related decision-making 

processes. Has this method been considered beyond inclusion in the hierarchy? 

 

7. Are there barriers to the consideration of anaerobic digestion as a residential food waste 

management method in Kingston?  
 

Interview Questions for Respondents from Richmond, BC 

1. When food waste was banned from garbage collection in 2015, what impact did this have 

on waste diversion percentages?  

 a) Did public education play a role in this process?  

 

2. Can you provide an example, or multiple examples, of public education Metro Vancouver 

has provided on the topic of food waste?  

 a) Which example had the most public uptake? 

 b) Was anaerobic digestion explained through public education?  

 

3. Is the management of food waste from the institutional, commercial, and industrial (ICI) 

sector the responsibility of the province or municipalities?  

 

4. What company/facility is responsible for composting the residential food waste collected 

in Richmond, BC?  

5. How was the Harvest Richmond Fraser Organics Ltd. facility funded?  
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6. How was the energy from the Harvest Richmond Fraser Organics Ltd. facility used? (i.e. 

power homes, sold back to the grid, etc.)  

 

7. Are there barriers to the consideration of anaerobic digestion as a residential food waste 

management method?  

 

8. Did the design of the Harvest Richmond Fraser Organics Ltd. facility contribute to the 

reported air quality issues?  

 

9. What lessons were learned from the Harvest Richmond Fraser Organics Ltd. facility?  

 a) How were those lessons applied at the Surrey Biofuel Facility?  
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