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Abstract 

The participants in this study were property owners who volunteered for involvement in a 

residential low-impact development (LID) initiative located in Toronto, Canada. The LID 

entailed the installation of rain gardens for the retention of storm water runoff in the front yards 

of the residents. Using a phenomenological approach based on individual interviews and a focus 

group, the study documented participants’ experiences of maintaining the rain gardens and their 

perceived changes in knowledge and attitudes concerning local actions that support 

sustainability. While much has been published on the implementation of rain gardens in North 

America, the assessment of people’s receptivity to this form of storm water intervention has 

largely gone undocumented. In the final analysis, the results of this study indicated homeowners 

are in favour of more nature at home, making rain gardens more accessible to the public, and 

replicating them as an adaptation strategy. 

 
Keywords: rain garden, low-impact development, storm water management, community 

of practice, diffusion of innovations, sustainability 



LOW-IMPACT DEVELOPMENT 5 

Dedication 

I am deeply grateful to the neighbours, volunteers, peers, faculty and family who have 

contributed to this effort on various levels. Dr. Milt McClaren, my esteemed supervisor, brought 

levity when it was needed most and saw this through to completion. It is my hope that my two 

girls and their generation might benefit from my shenanigans. 



LOW-IMPACT DEVELOPMENT 6 

Acknowledgments 

Rain Gardens United would like to acknowledge that the Rain Gardens Pilot was 

conducted in the traditional territory of the Huron-Wendat and Petun First Nations, the Seneca, 

and the Mississaugas of the New Credit First Nation. Toronto is still the home to many 

Indigenous peoples from across Turtle Island, and we are grateful to replicate the natural features 

that have always lent resiliency to the landscape of this territory. 



LOW-IMPACT DEVELOPMENT 7 

Table of Contents 

Creative Commons Statement..........................................................................................................3 

Abstract ............................................................................................................................................4 

Dedication ........................................................................................................................................5 

Acknowledgments............................................................................................................................6 

List of Figures ................................................................................................................................11 

List of Tables .................................................................................................................................12 

Glossary of Terms ..........................................................................................................................13 

Chapter 1: Introduction ..................................................................................................................15 

Personal Background and Motivation for the Proposed Research.....................................15 

Action Research: My Role as Participant and Observer ....................................................16 

Purpose and Research Approach .......................................................................................17 

Research Questions ............................................................................................................18 

Overview of the Organization of the Thesis ......................................................................21 

Chapter 2: Review of the Literature ...............................................................................................22 

Focus and Scope of the Review .........................................................................................22 

Relevance of Rain Gardens in the Urban Context .............................................................24 

Rain gardens as elements of urban storm water management ...............................24 

Rain gardens in the context of enhancements to urban life ...................................28 

Theories Relevant to the Experiences of Participants in the Rain Gardens Pilot ..............31 

Albert Bandura’s social cognitive theory ..............................................................31 

Lave and Wenger’s concepts of communities of practice .....................................33 

Elaboration likelihood model .................................................................................35 

Diffusion of innovations ........................................................................................37 

Community-based social marketing ......................................................................39 

Summary ............................................................................................................................40 

Chapter 3: Methodology ................................................................................................................42 

Reliability and Validity ......................................................................................................44 

Data Collection ..................................................................................................................45 

Description of the interview questions and process ...............................................47 

Data Interpretation .............................................................................................................48 

Coding ....................................................................................................................50 

Research Participants .........................................................................................................51 

Chapter 4: Data Analysis ...............................................................................................................53 

Research Participants .........................................................................................................53 



LOW-IMPACT DEVELOPMENT 8 

Lyle: Interview 1 (from his home) .........................................................................54 

CM: Interview 2 (from her office) .........................................................................54 

Barb*: Interview 3 (from her home) ......................................................................54 

Tara S*: Interview 4 (from her home) ...................................................................54 

Norm: Interview 5 (by telephone)..........................................................................54 

Rita*: Interview 6 (from her café) .........................................................................54 

Ken*: Interview 7 (from my home) .......................................................................54 

Caroline*: Interview 8 (from Rita’s local café) .....................................................55 

Dexter: Interview 9 (by telephone) ........................................................................55 

K&S: Interview 10 (from their home) ...................................................................55 

Wanda*: Interview 11 (from her home) ................................................................55 

Szczmith: Interview 12 (from her home) ...............................................................55 

Marc*: Interview 13 (from other local café) ..........................................................55 

Assistant Camera Operator*: (interviewed Marc from other local café) ...............55 

Introduction to Analysis .....................................................................................................56 

Topic Question 1: Practical Benefits .................................................................................57 

Rain gardens support the beautification of property ..............................................57 

Rain gardens provide functionality ........................................................................59 

Topic Question 2: Education in the Community ...............................................................64 

Signs of conversation .............................................................................................64 

Extent of conversations ..........................................................................................66 

Education for adults ...............................................................................................67 

Education for children............................................................................................70 

Topic Question 3: Stories of Nature at Home ....................................................................72 

Anticipation of new growth ...................................................................................72 

Anecdotes about insects .........................................................................................73 

Water quality and the emergence of biochar .........................................................75 

Topic Question 4: Environmental Stance ..........................................................................77 

Problems with perception ......................................................................................77 

Civic duty via environmentalism ...........................................................................79 

Topic Question 5: Entrepreneurial Pathways ....................................................................85 

Developing a rain garden program ........................................................................85 

Marketing ...............................................................................................................87 

Chapter 5: Data Interpretation .......................................................................................................91 

Understanding the Perceptions and Motivations of Participants in the Pilot .....................92 

Topic Question 1 ....................................................................................................92 

Topic Question 2 ....................................................................................................94 

Topic Question 3 ....................................................................................................96 

Topic Question 4 ....................................................................................................97 

Topic Question 5 ..................................................................................................100 



LOW-IMPACT DEVELOPMENT 9 

Community of Practice ....................................................................................................103 

Elaboration Likelihood Model .........................................................................................110 

Diffusion of Innovations ..................................................................................................115 

Innovation over time ............................................................................................116 

The early adopters as communication channels...................................................117 

Rain Gardens United as a social system ..............................................................118 

Community-Based Social Marketing ...............................................................................120 

Expressing a behaviour via promotion ................................................................121 

Designing a rain garden program .........................................................................122 

Chapter 6: Conclusions and Afterward ........................................................................................126 

Taking Stock ....................................................................................................................126 

Potential Outcomes ..........................................................................................................127 

Implications......................................................................................................................128 

Limitations of the Study...................................................................................................129 

Summary ..........................................................................................................................130 

Recommendations for Further Research ..........................................................................131 

Reflections .......................................................................................................................132 

Epilogue ...........................................................................................................................133 

References ....................................................................................................................................137 

Appendices ...................................................................................................................................146 

Appendix A: North American Municipal Storm Water Programs (Annotated) ..............146 

Appendix B: Image of Fairford Parkette Rain Garden as Featured by Park People........152 

Appendix C: Letter of Invitation......................................................................................153 

Appendix D: Letter of Informed Consent ........................................................................155 

Appendix E: Letter of Informed Right to Withdraw .......................................................159 

Appendix F: Topics for One-to-One Interview Conversations in Phase 1 ......................160 

Appendix G: Letter of Agreement for Assistant Camera Operator in the Focus Group 
Phase of the Research Project ..........................................................................................161 

Appendix H: Focus Group Session Question Content .....................................................162 

Appendix I: Mind Map Data Analysis .............................................................................164 

Appendix J: Toronto and Region Conservation Authority Rain Garden Factsheet, 
2014..................................................................................................................................165 

Appendix K: Images of the Rain Gardens United Lawn Signs, 2015-2017 ....................166 

Appendix L: Image of Sustainable.TO Rendering of Bee House, 2017 ..........................167 

Appendix M: Sustainable.TO Bee House Mounted Sign, 2017 ......................................168 

Appendix N: Image of Rain Gardens United Tent Exhibit, 2017 ....................................169 

Appendix O: 2015 Rain Garden Pilot Project Contract ...................................................170 

Appendix P: Image of Rain Gardens United Bee Sticker Deliverable, 2017 ..................173 

Appendix Q: Image of Local Newspaper Article Featuring the RGU Merger, 2017 ......174 



LOW-IMPACT DEVELOPMENT 10 

Appendix R: Image of Rain Gardens United Flyer, 2017 ...............................................175 

Appendix S: Image of Petition in the Ontario Legislative Assembly/Hansard, 2017 .....176 

Appendix T: Rain Gardens United (RG-DEVEY) 2017 Final Report ............................177 

 



LOW-IMPACT DEVELOPMENT 11 

List of Figures 

Figure 1. Rain garden installation. ................................................................................................ 15 

Figure 2. Rain Gardens United website launch in October 2016. ................................................ 17 

Figure 3. Chronology of rain garden installations specific to the participants of this case study. 20 

Figure 4. Low-impact development rain garden concept design. ................................................. 22 

Figure 5. Philadelphia Water Department: Rendering of a rain garden. ...................................... 26 

Figure 6. Clusters of Sneezeweed and Blue Vervain create pollinator frenzies. .......................... 42 

Figure 7. The Junior Homegrown National Park Rangers pitch in. .............................................. 53 

Figure 8. Twenty-three different native plants make a display of biodiversity. ........................... 91 

Figure 9. Map of East York with Rain Gardens United sites marked by brown push pins. ....... 104 

Figure 10. Petition to the City of Toronto: Rain Gardens United 2017 online fall campaign. ... 110 

Figure 11. Sheila Boudreau, Senior Landscape Architect. ......................................................... 119 

Figure 12. Participants in the Rain Gardens United Pilot – Phase 1. .......................................... 126 

Figure 13. Rain Gardens United event board – biochar in the works. ........................................ 134 

Figure 14. Ken’s kids’ swamp milkweed. .................................................................................. 136 



LOW-IMPACT DEVELOPMENT 12 

List of Tables 

Table 1 Topic Questions and Themes ........................................................................................... 56 

 



LOW-IMPACT DEVELOPMENT 13 

Glossary of Terms 

Best management practices (BMPs). Green storm water strategies must meet certain 

standards that are implemented by conservation authorities, construction companies, and others 

so as to minimize the disruption and protect the integrity of the natural environment of 

communities. The storm water controls put in place are termed BMPs, which filter out pollutants 

as close to the source (United States Environmental Protection Agency, 2017). 

Combined sewer overflows. An urgent concern in the area of water contamination, the 

antiquated combined sewer system is a form of grey infrastructure that conveys both sewage and 

storm water runoff. When the system is inundated by flash floods and the like, sewage will enter 

watercourses instead of reaching treatment facilities where it is normally safely separated (Credit 

Valley Conservation Authority, n.d.). 

Evapotranspiration. This is the sum of water lost to the atmosphere from the ground 

surface and water released from plant leaves (United States Department of the Interior & United 

States Geological Survey, 2016). 

Low-impact development (LID). This is a storm water management strategy that 

processes runoff at site by relying on natural systems to infiltrate, evapotranspirate, and reuse 

rainwater and snowmelt. (Toronto and Region Conservation Authority & Credit Valley 

Conservation Authority, 2010) 

Rain garden. Essentially, a rain garden features a landscaped shallow depression with 

loose, deep soil that naturally filters storm water and prevents it from entering local waterways. 

A rain garden is designed for low maintenance and is planted with hardy, perennial native plants 

that attract pollinators and requires little to no watering (City of Toronto, 2014). 
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Resilience. The condition in which a system’s essential structure is maintained and its 

function can rebound from a disturbance (Newman, Beatley, & Boyer, 2009). 

Storm water. The runoff from large rain and snowmelt events generates overland 

flooding of impervious or paved surfaces. Due to the fact that the water cannot soak into the 

ground, pollutants jeopardize the quality of waterways and significant bodies of water due to 

conveyance by grey infrastructure (United States Environmental Protection Agency, 2017). 

Triple bottom line. This is an accounting framework that counters the externalization of 

costs by measuring the confluence of economic, ecological, and social outcomes for the 

community in which an initiative serves (Newman et al., 2009). 

Watershed. The land on which rain and snow descends upon and drains into 

groundwater, waterways, or bodies of water often taken as the fresh water supply for the region 

(Toronto and Region Conservation Authority, 2013). 
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Crouching down so the view of our surroundings is from the ground up is a simple yet profound 

shift in our perspective of the world we inhabit (Yamaguchi Field Notes; see Figure 1). 

 
Figure 1. Rain garden installation. 

(Photo M. Yamaguchi) 

Chapter 1: Introduction 

Personal Background and Motivation for the Proposed Research 

In 2012, the David Suzuki Foundation’s (2013) Homegrown National Park Project began 

the first citizen-led urban green corridor in the City of Toronto. In 2014, I joined the Homegrown 

National Park Ranger volunteers at the David Suzuki Foundation (DSF) to initiate community-

based green interventions. These volunteers have brought nature home to yards, alleys, 

balconies, schools, and parks with the ambition to replicate their projects in various 

municipalities across the country. The Rain Gardens of East Danforth pilot project was enabled 

by a $10,000 Toronto Foundation Vital Innovation Award I competed for and won in the spring 

of 2015. The Homegrown National Park Ranger volunteers provided the support in the form of 
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labour, and the DSF raised our profile via social media, which helped transform the landscape of 

my neighbourhood. 

Action Research: My Role as Participant and Observer 

The Rain Gardens of East Danforth pilot project was originally conceived from a desire 

to transform a little patch of urban land into a flourishing butterfly corridor and to inspire 

onlookers to beautify the areas where they lived. The idea of using rain gardens to achieve this 

transformation emerged as an important focus for the project. The rain garden concept was 

presented to potential participants in conjunction with Evergreen City Works and United Way’s 

100 In 1 Day program (Evergreen, n.d.). 

The first step was a presentation at a community residential landscaping workshop held at 

a local church in May 2015. The majority of participants in the Rain Gardens Pilot were 

informally canvassed at this workshop so that a short list of potential rain garden hosts was 

developed. Following the workshop, the rain garden concept was brought into greater focus in 

early June 2015, when a team of DSF volunteers joined me to publicly demonstrate the 

installation of the first rain garden on my front lawn. At this event, local residents from my 

neighbourhood learned more about the materials that went into this small-scale, self-sufficient, 

biodiverse ecosystem. 

Once funding from the Toronto Foundation was secured in late June 2015, word-of-

mouth resulted in the installation of 10 more front-lot rain gardens in addition to mine. By the 

end of August 2015, my team of landscapers and volunteers had built 11 rain gardens in total. 

The rain gardens were installed at homes located in the East End of Toronto. They are situated in 

the Lower East Don – Taylor-Massey Creek watershed, just north of the shoreline of Lake 

Ontario. 
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Those additional 10 rain garden properties are occupied by people who live within a 

1-km radius of my home, and I have become acquainted with them through neighbourhood dog 

walks, daycare pick ups, and even from frequenting the local corner store. Beginning in late 

2016, I created an informational website, Rain Gardens United 

(http://www.raingardensunited.com), which captures the activity from the conception of the pilot 

project until now and features the rebranding of the pilot project (see Figure 2). 

 
Figure 2. Rain Gardens United website launch in October 2016. 

Note. From Rain Gardens United, by Rain Gardens United, 2016, Toronto, Canada: Rain 
Gardens United. Copyright 2016 by Rain Gardens United. Reprinted with permission. 

Purpose and Research Approach 

During the initial phase of the Rain Gardens of East Danforth Pilot project, I received 

positive feedback from the homeowners who had rain gardens installed, but I never held a formal 

debriefing with the people who formed the pilot as a group. Moreover, there was no official 

mechanism in which to capture the project participants’ experiences and perceptions from the 

time the rain gardens were built. These conditions became the impetus for the development of a 

case study based on the experiences of the participants in the ongoing Rain Gardens Pilot project. 

The thesis presents a detailed account of their perceptions, interpretations, and meanings 
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constructed from the pilot project, including my own involvement as a participant-observer and 

project manager. The research incorporates one-to-one interviews (Phase 1 data collection) and a 

follow-up focus group session (Phase 2 data collection) with the purpose of gaining a deeper 

phenomenological understanding of participants’ experiences. 

This case study is based on the participants’ experiences over a period of approximately 

2 years (from 2015 to 2016). This research approach allowed me to document participants’ 

understandings of the effects of their rain gardens, recording any of their thoughts about local 

action and/or civic responsibility, and allowed me to discover their perspectives, feelings, and 

opinions regarding larger environmental issues, especially as they felt their involvement in the 

Rain Gardens Pilot may have affected their views. Further, I wanted to discover whether 

participants viewed this pilot as a one-off project—a unique, interesting local event involving a 

small number of willing volunteers. Ideally, the rain garden project could be scaled up and 

replicated in other neighbourhoods. As such, I wanted to be in a position to report to 

policymakers and department heads about participants’ experiences regarding the 

implementation of a small-scale, local environmental solution and as to whether they viewed 

their involvement as a personal and civic responsibility or contribution. 

Research Questions 

The research question that framed the inquiry of my thesis was as follows: 

What were the experiences and perceptions of the participants in a neighbourhood-based 
pilot project designed to assess the efficacy and feasibility of residential rain gardens as a 
means of improving the retention of storm water runoff from home lots and as small scale 
habitat enhancement using native plants? 

I also developed the following inquiry sub-questions, as I felt it to be necessary to 

broaden my inquiry by extending the core research question: 
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1. Have the rain gardens installed on the participants’ properties affected their 

perceptions of the quality of their urban experiences and their sense of ownership or 

pride in their homes and surroundings? 

2. What observations have been made by the participants that suggest the rain gardens 

have been effective in reducing water runoff from their lots into the surrounding 

areas? 

3. What descriptions are offered by the participants in regard to the maintenance 

requirements of their rain gardens? 

4. How do the participants describe their interactions with neighbours who are not 

involved in the Rain Gardens Pilot project? 

5. Based on their experiences, what advice or comments would the participants offer to 

neighbours in regard to implementing a rain garden on their own lots? 

6. What recommendations, if any, would the participants make to the City of Toronto in 

regard to encouraging the wider development of rain gardens? 

7. What descriptions are offered by the participants in regard to their reasons for 

becoming involved in the Rain Gardens Pilot project? 

As noted earlier in this chapter, the bulk of the research data came from the individual 

interviews and focus group discussion involving the original 11 stewards of the 2015 Rain 

Gardens of East Danforth pilot project, which includes me. However, three more homeowners of 

an additional three rain gardens built in the summer of 2016 were also invited to participate in 

the data collection phase. Thus, the original Rain Gardens of East Danforth pilot project was 

expanded to include a total of 14 rain gardens, denoted as the Rain Gardens Pilot (see Figure 3). 
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Figure 3. Chronology of rain garden installations specific to the participants of this case study. 

Each individual interview consisted of at least five, separate, semi-structured topic 

questions that were created from the inquiry extending the core research question. These 

questions were not asked in a specific order, nor was the list of questions fully exhausted from 

each topic. 

1. Why did you become involved in the Rain Gardens of East Danforth pilot project? 

What did you know about it (or were told about it) at the start that made you want to 

be involved? 

2. You received a rain garden in the summer of 2015–2016. Now that a year or some 

time has passed, what are your feelings about it? Has your rain garden attracted 

interest, comments, or questions from your neighbours? If someone asked you to 

explain our pilot project so far, what would you tell that person? 

3. In the time that you’ve been involved with the rain garden project you have probably 

made some observations about the development and operation of your garden plot, 

Rain Garden 1

completed

(June 2015) 

Rain Gardens 

2-11 

completed

(August 2015) 

Rain Gardens

12-14
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(August 2016)

Rain 
Gardens 

Pilot Case 
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perhaps in areas like water retention, plant growth, and as a habitat for insects or 

birds. Could you please share any observations and comments about your rain garden 

experience? 

4. Has the rain garden experience affected your overall environmental thinking or point 

of view, especially in regard to the development and quality of your neighbourhood? 

5. Do you have any suggestions to make about how the rain garden project might be 

improved or changed, or any other questions or comments about the project? 

Overview of the Organization of the Thesis 

Chapters 1 through 6 of my thesis track the progression my research took in the ongoing 

Rain Gardens Pilot project that began prior to enrolment in the Master of Arts in Environmental 

Education and Communication program. Chapter 1 provides the context for the residential 

landscaping project as I coordinated it and later developed into a case study. Chapter 2 reviews 

the literature relating to policy and best practices in other jurisdictions on the subject of low-

impact development and also discusses theories and models relevant to collaborative, action-

oriented projects. Chapter 3 provides my rationale for the methods and interpretation of the data I 

collected. Chapter 4 serves as the record and formal presentation of the data collected. Chapter 5 

includes the data interpretation and documents the themes and significant insights that emerged 

from the data and allude to its implications. Chapter 6 forms the conclusion of the thesis, in 

which I emphasize the importance of replicating low-impact development (LID) in the urban 

residential setting, and incorporates a brief epilogue describing some of the development of the 

project following on the actual research phase that is the core of this thesis. 
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The evolution of this self-sustaining ecosystem is fascinating – plants have migrated to 

the outlet that mitigates the impact of a surge in rainfall (Yamaguchi Field Notes; see Figure 4). 

 
Figure 4. Low-impact development rain garden concept design. 

Note. From Schollen and Company (personal communication, April 11, 2015). 

Chapter 2: Review of the Literature 

Focus and Scope of the Review 

As noted in Chapter 1, the purpose of this thesis was to describe and interpret the 

experiences of a group of volunteer participants in a Rain Gardens Pilot project during 2015-

2017. The following research question framed the inquiry of the thesis: 

What were the experiences and perceptions of the participants in a neighbourhood-based 
pilot project designed to assess the efficacy and feasibility of residential rain gardens as a 
means of improving the retention of storm water runoff from home lots and as small scale 
habitat enhancement using native plants? 

The emphasis of the question was placed on developing an appreciation for the personal 

experiences of the project participants. 

The LID project was intended to address storm water management and establish 

resiliency and biodiversity for an urban community in the City of Toronto. As the project 

manager and participant researcher, I wanted to understand whether the participants reconnected 
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with the outdoors and also developed greater interpersonal connections and began to form a 

community of practice (Wenger, 1999). Hence, this review of literature makes contact with 

scholarship and theory relevant to an understanding of how people directly involved in a local 

environmental action project such as the Rain Gardens Pilot responded to their experience, 

interacted socially with other project participants, and communicated their views and opinions 

with members of the wider community. This thesis is not intended to provide a detailed 

comparative description of policies and laws relevant to urban storm water management. 

Exemplary water management policy and actions taken by various city, state, and provincial 

agencies in Canadian and American urban areas are briefly summarized in Appendix A. 

As described in Chapter 1, this thesis is set in the context of a detailed report on a small-

scale pilot project involving the installation and maintenance of Rain Gardens in the front yards 

of a group of residents in an urban neighbourhood in the City of Toronto. The participants in the 

project all volunteered to have a rain garden installed on the front yards of their properties. Their 

interest in participating was stimulated by a combination of workshop-style presentations at a 

local community hall, by witnessing the installation of a rain garden on the front yard of my own 

home, and thanks to a small grant, which made rain garden installations available at no cost to 

the home owners. All the gardens were located within 1 km of my home in the East End of 

Toronto.  

As described in greater detail in Chapters 1 and 3, the participants had a variety of 

backgrounds and I knew most of them through informal contacts during neighbourhood walks or 

meeting at daycare or a local store. It is important to appreciate that while the participants in the 

study had some degree of informal contact with one another prior to the pilot, they came to have 

common interests through their rain garden installations. Thus, as can be seen in the research 
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question and sub-questions outlined in Chapter 1, this study focused broadly on four aspects of 

the participants’ experiences: first, the more personal, direct effects of their own rain gardens on 

their feelings and motivations; second, the impacts of the rain garden project on their interactions 

with other participants in the pilot; third, the effects of their involvement in the project on their 

interactions with other neighbours who were not involved in the pilot; and fourth, the effects of 

their involvement with the pilot on their views about future environmental policies and programs 

of the city government and their possible roles in civic actions. 

The participants in the project, including me, are not technical experts in environmental 

or water management or engineering nor are they professional biologists. This thesis was not 

designed as an experimental investigation of the efficacy of rain gardens in the retention of storm 

water. The focus of the thesis was on the human side of the Rain Gardens Pilot project, the 

personal meanings it stimulated or activated among the individual participants, and how 

participants interacted socially around the focus created by their rain garden experiences. The 

literature selected for this review was thus chosen for inclusion as having relevance to the core 

purposes and characteristics of the study. However, while the focus of the study is not on 

technical aspects of the installation and functioning of rain gardens, it will be useful to briefly 

provide some background on the rationale for their application to some aspects of the 

management of water runoff in urban environments. 

Relevance of Rain Gardens in the Urban Context 

Rain gardens as elements of urban storm water management. Urban landscapes are 

characterized by hardened surfaces, surfaces designed primarily to support transportation 

systems, buildings, and other constructions. Most of the hardened surfaces do not retain storm 

water or significant amounts of rainfall or snowmelt. The water that runs off from these hard, 
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non-absorbent surfaces also picks up a wide range of chemical contaminants and solid 

particulates, which ultimately find their way into storm sewers and other collection systems and, 

in many cases, into untreated into rivers, lakes, or oceans. Rain gardens slow the flows in 

watersheds and divert storm water from hardened catch basins to infiltrate and recharge water 

tables and aquifers instead (Toronto and Region Conservation Authority & Credit Valley 

Conservation Authority, 2010; see Figure 5). 

Rain gardens and LIDs in general are designed as infiltration systems; as such, systems 

thinking is particularly important in the urban context. Meadows, famous for coauthoring The 

Limits to Growth (Meadows, Meadows, Randers, & Behrens, 1972), posthumously published 

Thinking in Systems (Meadows, 2008), in which she advocated for the redesign of systems that 

build in stability, resiliency, and sustainability to counteract the hazardous effects of human-

induced climate change. Meadows (2008) wrote, “Systems thinkers see the world as a collection 

of stocks along with the mechanisms for regulating the levels in the stocks by manipulating 

flows. That means system thinkers see the world as a collection of ‘feedback processes’” (p. 25). 

Seeing things through the lens of systems theory can potentially lead to more desired behaviours 

over time. Rain gardens seek to balance or equilibrate the effects of storm water where it falls 

while simultaneously enhancing the biodiversity in neighbourhoods; selected native plants can 

thrive in wet conditions. 

When I originally recruited homeowners to be part of the first phase of the pilot in May 

of 2015, I provided materials that spoke to both the aesthetics of wildflower gardens and the 

merits of LID landscaping. I was, in fact, proposing to augment resiliency by reducing the 

chances of overland flooding in a complex system and minimizing the effects of climate change 
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weather patterns. Newman et al. (2009) argued a city is resilient if it has systems in place that 

continue to function despite a massive climatic disturbance. 

 

Figure 5. Philadelphia Water Department: Rendering of a rain garden. 

Note. From Green Stormwater Infrastructure Maintenance Manual (p. 13) by City of 
Philadelphia, Water Department, 2016, Philadelphia, PA: City of Philadelphia. Copyright 2016 
by the City of Philadelphia. Reprinted with permission. 

This angle fits neatly with Meadows (2008), who characterized the process as 

the ability to bounce or spring back into shape, position, etc., after being pressed or 
stretched. Elasticity.… Resilience arises from a rich structure of many feedback loops 
that can work in different ways to restore a system even after a large perturbation. (p. 76) 

Municipalities in Canada and the United States have sought storm water solutions 

through research, design, policy, and implementation of various approaches in LID that meet 

best management practices (BMPs). Rain gardens are a form of LID and are designed to manage 

rainfall where it falls in the most natural but least invasive way; hence, natural systems are relied 

on for infiltration, evapotranspiration, and reuse of rainwater (Credit Valley Conservation 

Authority, n.d.). 

In a conversation with the well-respected landscape architect, Mark Schollen, I learned 

that a municipality’s decision to implement LID technologies will be influenced by locally 
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developed evaluation criteria. Schollen commented further that the City of Toronto’s (2017d) 

Wet Weather Flow Master Plan would not be well served if 

they consider the landscape as either “hard” or “soft,” whereas the basis for low impact 
development design is to have regard for the function of the landscape, rather than strictly 
assessing its physical form. The concept of the pervious landscape is not new. The 
pervious landscape need not be limited only to the soft and green. (M. Schollen, personal 
communication, November 12, 2016) 

The application of LID approaches such as rain gardens can be considered through 

economic lenses. A rain garden might represent a significant cost savings to a homeowner, as it 

might mitigate the risk of $28,000 CDN1 in repairs to a flooded basement. On a larger scale, the 

City of Toronto could also realize significant cost savings because rain gardens may ease the 

burden on aging water infrastructure. The installation of mitigation approaches such as rain 

gardens is not a matter of one system replacing another; rather, it is about the synergies of two 

systems—grey and green infrastructure—working in tandem. In an administrative report to 

Vancouver City Council, the General Manager of Engineering Services wrote, 

As we experience climate change and changing rainfall patterns, green infrastructure 
working in conjunction with the piped storm network will provide better service levels 
across the rainfall spectrum now and into the future. (City of Vancouver, 2016, p. 9) 

While it was not a purpose of this thesis to develop cost-benefit analyses for the Rain Gardens 

Pilot, it is increasingly apparent that climate changes are likely to affect the water systems of 

cities and regions, as recent events in Texas and Puerto Rico have demonstrated (Willingham, 

2017). News reports on the City of Cape Town in South Africa dramatically show what happens 

when the inputs of water are cut by drought (Welch, 2018). Too much water in too short a time 

can be a problem, as can too little supply with continuing demand and insufficient conservation. 

                                                        

1 The hypothetical calculation was made using Intact Insurance’s (n.d.) online basement coverage estimator to assess 
the cost of water damage to a Rain Gardens United Pilot project participant’s average-sized, finished basement of 
600 ft2.  
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Clearly, city governments in many parts of the world are beginning to appreciate the importance 

of developing and implementing a wide spectrum of approaches to water conservation and flow 

management. 

Rain Gardens in the context of enhancements to urban life. Research on the Rain 

Gardens Pilot project would have been incomplete without having accounted for the user 

experience. Chapters 4 and 5 of this thesis describe how the participants expressed their 

interactions with their rain gardens when dialoguing with each other, their neighbours, and their 

personal associations. The research entailed individual interviews with the participants who were 

the original volunteers in the project as well as a focus group session involving a subgroup of 

those participants. In keeping with the research design and major questions, I sought to consult 

research studies and theoretical constructs that address or are relevant to the social dynamics of 

groups of people who have volunteered to work on commonly shared environment-related local 

projects, especially as implemented on their properties and in their neighbourhoods. I was 

motivated to research the extent of citizen involvement in this Rain Gardens Pilot project and 

conduct interviews so that the data might serve as a resource in future urban planning and 

development. There is also considerable current interest regarding the role of city green spaces 

and parks in the psychological and physical health and well-being of urban dwellers, especially 

since global trends show extensive movement of people into very large, densely populated cities. 

Park People (n.d.), a non-profit organization dedicated to animating and improving parks, 

has published Sparking Change (Garrett, 2017), a document in which they report on the impacts 

of greater access to green cityscapes in fostering community building (see Appendix B). 

Sparking Change offers a review of research concerning underserved neighbourhoods with 

socioeconomic challenges. The report maintains that social cohesion generated by activity in 
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parks affects residents’ sense of personal efficacy and can enable residents to become catalysts 

for social change. Park People sees civic leadership coming from within the communities that 

plan activities in and around parks. In Sparking Change, Park People’s Manager of Policy and 

Research, Jake Tobin Garrett (2017) argued that social connections develop naturally when 

people are encouraged to gather in outdoor green spaces, and among the many outcomes of these 

interactions are opportunities for local economic development. Garrett (2017) wrote, 

The desire for physical improvements to a park is often the impetus for community 
members to get involved in a park group, so it’s not surprising that one of the best times 
to engage with people is when funding from the City or another source is available for 
improvements. (p. 12) 

The Sparking Change report led me to examine the results of the individual interviews and the 

focus group with the Rain Gardens Pilot participants to see whether there were indications that 

those involved reported a desire for greater involvement in civic affairs and policies. If the Rain 

Gardens Pilot project was to be sustainable, I reasoned, participants would need to show some 

degree of initiative and help expand the project beyond the immediate circle of early adopters. 

Not only are such projects focused on social inclusion, but also they are demonstrative of 

generating social capital. I return to a consideration of this question in the discussion of the 

research results in Chapters 4 and 5. 

In a National Recreation and Park Association report, Kuo (2010) promoted urban parks 

for their health attributes and outlined how people have become more engaged with parks. Kuo’s 

monograph highlighted several science-based reports about important gains in people’s social, 

psychological, and physical health that may result from effective access to parks. 

Access to nature, whether it is in the form of bona fide natural areas or in bits or views of 
nature, impacts psychological, as well as social functioning. Greater access to green 
views and green environments yields better cognitive functioning; more proactive, more 
effective patterns of life functioning; more self-discipline and more impulse control; 
greater mental health overall; and greater resilience in response to stressful life events. 
(Kuo, 2010, p. 4) 
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The scientific studies Kuo (2010) cited are meant to bolster the report’s credibility as 

more than “a plethora of well-meaning but flimsy studies” (p. 3). The report sends a strong 

cautionary signal about the social and health ramifications of rapidly disappearing green space 

given the trends toward in mass migration of people to cities. Richard Louv (2008) has attracted 

international attention through his book titled, Last Child in the Woods, in which he proposed a 

syndrome seen especially among children, termed “Nature deficit disorder” (p. 10). Like Kuo 

(2010), Louv (2008) has also drawn on published scientific research in support of his concepts 

and claims. Both authors described aggression, alienation, and selfishness as symptoms of the 

lack of regular contact with the natural places and green spaces, which are often limited or 

lacking in cities (Kuo, 2010; Louv, 2008). 

Consultants to the 2016 Metcalf Foundation’s Green Prosperity Papers Incenting the 

Nature of Cities (Cairns, Arros, & O’Neill, 2016) set about quantifying the impacts of urban 

green infrastructure. Incenting the Nature of Cities mirrors Kuo’s (2010) National Recreation 

and Park Association report in that the psychological benefits of green space are claimed to 

include positive shifts in mood, a more relaxed outlook on life, and an improved ability to think. 

Cairns et al.’s (2016) report also identified critical financial mechanisms that bolster a green 

economy, justifying the expense of green infrastructure for private landowners in particular. The 

report adhered to a triple-bottom-line approach and was intended to help local and provincial 

governments minimize barriers to “fee, incentive, and other market-based programs that can 

support the expansion of green infrastructure in cities and neighbourhoods” (Cairns et al., 2016, 

p. 8). The Rain Gardens Pilot reported in this thesis got its beginning from a 2015 Vital 

Innovation Award, and the pilot was enabled by a Toronto Foundation grant of $10,000. The 

relevance of that award was supported by literature from both the Toronto Foundation (2014) 
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and the Metcalf Foundation (Cairns et al., 2016), and my urban design and landscaping proposal 

accounted for the financial savings, environmental outcomes, and social benefits. 

Theories Relevant to the Experiences of Participants in the Rain Gardens Pilot 

This thesis is concerned with a description of the experiences of a relatively small group 

comprised of people who volunteered to participate in a pilot project involving the installation of 

rain gardens on the front yards of their homes in a Toronto neighbourhood. The research, 

therefore, sought to determine how their membership in the project group might have affected 

their views about the specific local initiative as well as environmental issues in general and 

environment-related policies and practices in the city or wider context. With that in mind, this 

review focuses on research and theories that address how shared common experiences and 

project work may affect the learning, attitudes, and behaviours the participants as individuals as 

well as the group as a whole. Taking into consideration that the Rain Gardens Pilot project was 

located in a typical urban neighbourhood and could be viewed by neighbours who were not 

directly involved in the project, I also chose to review research relating to how an innovation 

might be dispersed and possibly have an effect beyond those most immediately involved. 

Albert Bandura’s social cognitive theory. Bandura’s (1986) social cognitive theory is 

rooted in social learning—that is to say, how the observation and imitation of others affects 

learning on some level. In his early research, Bandura’s chief subjects were children; he 

examined how they followed and increased their knowledge and understanding from watching 

and modelling their teachers to such an extent that they developed the confidence to act upon 

what they had learned (Bandura, 1969; Bandura & Walters, 1963). To be effective, teachers must 

be able to effectively model the behaviours and skills that they intend for their students. At this 

time, Bandura (1977) termed the theory social learning. In his later work, Bandura (1986) 
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developed interest in how people understood and reflected upon their learning in a social context 

and became self-regulating. At this point the theory was renamed to social cognitive theory 

(Bandura, 1986). 

Among the core features of human agency, that is, the capacity to assess and regulate 

one’s own learning, Bandura (2001) listed intentionality, forethought, self-reactiveness, and self-

reflection. I believe intentionality, as reflected in Bandura’s (2001) iteration of his social 

cognitive theory, was a factor in my desire to initiate the Rain Gardens Pilot. Seeing myself as an 

agent of change in my neighbourhood, I was both determined and purposeful in practising 

community-based storm water management. Examining the intents of my participants (co-

researchers) in this case study enabled me to ask if our joint activity had achieved “a shared 

intention and coordination of interdependent plans of action” (Bandura, 2001, p. 7). I examine 

this question in reviewing the results of the individual interviews and the focus group in Chapters 

4 and 5. However, Bandura’s (2001) self-reflective attribute is what drives this thesis and the 

examination of my “efficacy beliefs” (Bandura, 2002, p. 10), which, according to Bandura 

(2002), “are the foundation of human agency. Unless people believe they can produce desired 

results and forestall detrimental ones by their actions, they have little incentive to act or to 

persevere in the face of difficulties” (p. 10). Bandura also implied that one must self-regulate in 

order to avoid, for example, overextending oneself and becoming counterproductive. As such, in 

order to remain an effective agent of change, I must have had the ability to influence the 

participants to share some of the responsibility of running the pilot. Hence, I am eager to know 

the extent to which “collective agency” (Bandura, 2001, p. 14) has played a role in the 

proliferation of rain gardens in this case study. 
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Lave and Wenger’s concepts of communities of practice. It is on the theme of 

“collective agency” that I chose to review Etienne Wenger’s (1999) theory of learning as a social 

phenomenon. The notion that learning is not necessarily a self-directed individualistic pursuit but 

a collaborative effort to arrive at meaning led me to believe that personal transformation does not 

literally happen in isolation. Fittingly, Wenger’s collaboration with anthropologist Jean Lave 

eventually led to Wenger’s (1999) famous work Communities of Practice: Learning, Meaning 

and Identity. 

It is important to note that, in 1991, Lave and Wenger co-wrote the publication Situated 

Learning: Legitimate Peripheral Participation. In it, they had defined the community of practice 

phenomenon as an act of pluralistic knowledge sharing. Deemed “legitimate peripheral 

participation” (Lave & Wenger, 1991, p. 4), they pointed out, while there may be an authority 

figure, the community is largely left to share what is learned about a common interest and 

members develop personally through their interactions. 

Consistent with Bandura’s (2001) concept of learning as a social activity in which people 

often learn and develop their concepts of self as learner in the context of social settings, Etienne 

Wenger (1999) maintained that learning involves social interactions and that participation in 

communities of practice is central to human learning. Communities of practice can be defined 

“groups of people who share a concern, a set of problems, or a passion about a topic, and who 

deepen their knowledge and expertise in this area by interacting on an ongoing basis” (Wenger, 

McDermott, & Snyder, 2002, p. 9). In an interview, Etienne and Beverly Wenger-Trayner 

asserted three elements must be present for a group to be considered a community of practice: 

the domain, the community, and the practice (Wenger-Trayner, & Wenger-Trayner, 2016). The 

domain is the sharing of common interests, aptitudes, and a desire to learn together. As a 
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community, members form relationships and interact in an effort to help each other and continue 

to learn from one another. Practice is the ongoing sharing of stories and expertise with and by the 

community. Etienne and Beverly Wenger-Trayner (2016) explained that the core of the 

community of practice framework calls for social learning space to be informed by practice—the 

sharing of strategies and challenges experienced (Wenger-Trayner & Wenger-Trayner, 2016). In 

turn, this sharing leads to more conversations on ways to continue improving the practice. 

Wenger (2010) maintained, “A community of practice can be viewed as a social learning 

system” (p. 179). (A similarity to some of Bandura’s constructs is evident here.) 

Wenger (2010) has stated that a community of practice’s ability to learn is based on the 

members’ partnership in their learning pathway. He continued to identify that this partnership 

strengthens when all members share in their commitment and consider the following questions. 

• The discipline of domain. What is our partnership about? Why should we care? Are 
we likely to be useful to each other? What is our learning agenda? What specific set 
of issues does it entail? 

• The discipline of community. Who should be at the table so the partnership can make 
progress? What effects will their participation have on the trust and dynamics of the 
group? How do we manage the boundaries of the community? 

• The discipline of practice. How can the practice become the curriculum? How can it 
be made visible and inspectable? What should participants do together to learn and 
benefit from the partnership? 

• The discipline of convening. Who will take leadership in holding a social learning 
space for this partnership? How can we make sure that the partnership sustains a 
productive inquiry? Who are the external stakeholders and what are their roles? 
(Wenger, 2010, p. 194) 

Wenger-Trayner and Wenger-Trayner (2016) have also described five stages of 

development in communities of practice: 

• Potential—People face similar situations without the benefit of a shared practice and 

find each other, discovering commonalities. 
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• Coalescing—Members come together and recognize their potential. Members explore 

connectedness, define joint enterprise, negotiate community. 

• Active—Members engage in developing a practice. Members engage in joint 

activities, create artifacts, adapt to changing circumstances, renew interest, 

commitment, and relationships. 

• Dispersed—members no longer engage very intensely, but the community is still 

alive as a force and a center of knowledge. Staying in touch, communicating, holding 

reunions, calling for advice. 

• Memorable—The community is no longer central, but people still remember it as a 

significant part of their identities. Telling stories, preserving artifacts, collecting 

memorabilia. 

The Rain Gardens Pilot appeared to (a) unite residents as members who care about 

managing storm water in the urban setting, (b) engage participants in a shared experience by 

learning how this could be done, and (c) then encourage them to find ways to treat the run off at 

their homes with benefits extending beyond the immediate vicinity. Therefore, a key question for 

this case study is whether or not the group of participants could be viewed as a community of 

practice. I return to this question in the discussion of results in Chapter 5. 

Elaboration likelihood model. Another framework through which to examine the 

processes involved in the Rain Gardens Pilot project is Richard E. Petty and John T. Cacioppo’s 

elaboration likelihood model (ELM) of persuasion (Petty & Cacioppo, 1986). The ELM is a 

general theory of attitude change through which Petty and Cacioppo (1986) intended to develop 

a general framework for organizing, categorizing, and understanding the basic processes 

underlying the effectiveness of persuasive communications. The ELM proposes two broad routes 
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whereby central persuasion leads to new and long-lasting attitudes but peripheral persuasion does 

not. 

In the case of the central persuasion route, an individual processes the message with a 

high degree of “consideration of the true merits of the information presented” (Petty & 

Cacioppo, 1986, p. 125) in regard to a particular position, product, or case. This route involves a 

lot of thinking about the arguments being received—in other words, the individual recipient 

works to develop personal intellectual possession of the message being offered and advocated. In 

this case attitude changes are likely to be more durable, resistant to change and counter 

arguments, and more predictive of behaviour changes. 

In the case of the peripheral route, the persuasion is not internalized to the same extent; 

the message receives superficial analysis, mainly based on “positive or negative cues” (Petty & 

Cacioppo, 1986, p. 131) in regard to the message, and is not highly connected with any fact-

based or logically supported arguments. The recipient of the message is likely to be influenced 

by the use of effective media and the attractiveness of the presentation (or presenter) rather than 

by the real quality of the information contained in the message. The central premise of the ELM 

is that attitudes formed via the central route are stronger and less likely to change than those 

presented under the peripheral route: “Research is also consistent with the view that attitude 

changes induced via the central route are more predictive of behavior than changes induced via 

the peripheral route” (Petty & Cacioppo, 1986, p. 179). 

With respect to the Rain Gardens Pilot and my role as a project manager, I have been 

curious to know if the messages about the Rain Gardens Pilot elicited a central persuasion route 

and long-term attitude and behavioural changes of the type likely to ensure that the rain gardens 

and restored landscapes continue to thrive. If the elaboration likelihood has been high, that is, if 
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the messages presented took the central route (Petty & Cacioppo, 1986), I might argue the rain 

garden experiences likely generated more personal involvement, and the pilot project would less 

likely be merely a unique one-off occurrence. Assuming evidence that the communications and 

messages around the Rain Gardens Pilot took the central route, this would indicate that the 

communications approach were persuasive enough to encourage the adoption of more residential 

rain garden pilots and create the basis for a standardized and incentivised program in the future. 

In Chapter 5, I consider whether the data from the participant interviews and focus group suggest 

that the messaging relating to the pilot has fostered the central route or has been more 

representative of the peripheral route. 

Diffusion of innovations. Everett Rogers’s diffusion of innovations theory looks 

specifically at how a new idea or innovation is spread over time. More precisely, Rogers (2003) 

stated this diffusion requires participants in a social system to communicate an innovation with 

the rate of adoption being dependent on five stages of development: knowledge, persuasion, 

decision, implementation, and confirmation. In addition, Rogers graphically depicted an adoption 

curve to illustrate the broad acceptance of an innovation by various players sustaining it over 

time. Among the adopters, I locate myself in the first, small group of innovators, whereas the 

participants in my research could be categorized as the second group, early adopters (Rogers, 

2003). What was of key interest to me is whether the concept of the rain gardens would catch on 

with the third group, the early majority (Rogers, 2003). If this phenomenon was evident, it would 

be indicative of approaching scale in the implementation of the rain garden approach to LID. The 

early majority group potentially is double the number of the first two groups combined and 

behaviours expressed by this third group tends to be predictive of the fourth, the late majority 

(Rogers, 2003). There is also a potential fifth group of laggards (Rogers, 2003)—people who 
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either never adopt an innovation or delay the adoption for a considerable time period. I believe 

the review of the results of the research from the individual interviews and the focus group 

offered insights as to where the participants in the Rain Gardens Pilot would seem to fit in the 

categories proposed by Rogers. 

Rogers (2003) took note of the kind of influence an opinion leader can have on his or her 

social network; consequently, I should recognize perception matters when facing uncertainty 

relating to the newness of an element or process. That is to say, when the participants were 

recruited initially, they likely looked upon me as a competent and neighbourly opinion leader 

who influenced and strengthened their belief that the rain garden concept would work. This then 

would be indicative of my effectiveness as a communicator, a key element of diffusion of 

innovations. This question also makes contact with Bandura’s (1986) theory of social learning 

and Petty and Cacioppo’s (1986) ELM. My research approach, which involved the participants 

as co-researchers, also suggested a need to review the interview, focus group, and other 

observational data by looking at all members of the pilot, myself included, by considering how 

theories such as the ELM, Bandura’s (1986) concept of social learning, and Rogers’s (2003) 

diffusion of innovations can be applied to the totality of ways in which communications were 

conducted by all participants within and outside the pilot. Therefore, my research looks more 

closely at a peer-to-peer, subjective evaluation of the neighbourhood innovation and questions 

whether the informal social system would generate decisions to help build more rain gardens. I 

wanted to know from this macro-perspective whether the combination of influences had 

influenced the participants to fulfill roles as unofficial rain garden ambassadors. 

While the Rain Gardens Pilot intended to spur an intrinsic desire for nature conservation 

and a healthy environment for all, extrinsic incentives were never ruled out. Rogers (2003) also 
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alluded to the penetration of an innovation within a community courtesy of social marketing 

when he described “the application of commercial marketing strategies to the diffusion of 

nonprofit products and services” (p. 84). The Rain Gardens Pilot made a point of eliciting 

behaviours to counter the effects of urban sprawl and destruction of native habitat. Hence, the 

practical framework that underpinned the first phase of the Rain Gardens Pilot can trace its roots 

to community-based social marketing. 

Community-based social marketing. The concept of community-based social 

marketing (CBSM) is associated greatly with the works of Douglas McKenzie-Mohr (2000). His 

book, Promoting Sustainable Behavior: An Introduction to Community-Based Social Marketing, 

is now in its third edition. McKenzie-Mohr (2000) asserted psychology has a central role to play 

in speeding the transition to a sustainable future, because a central aspect of sustainability is 

widespread behaviour change. McKenzie-Mohr (2000) also claimed that, to date, most programs 

promoting sustainable behaviour have featured information-intensive campaigns that make little 

use of psychological knowledge and are, therefore, based on quality information and reliable 

facts that will promote or affect behaviour change. McKenzie-Mohr (2000) proposed that good 

social marketing relies on strategic targeting to a market segment, and the design of programs 

that eliminate internal and external barriers inhibiting user engagement. McKenzie-Mohr (2000) 

further stated that, unlike many information-intensive campaigns, CBSM has been shown to have 

a much greater probability of promoting sustainable behaviour. 

Douglas McKenzie-Mohr’s (2011) concept of CBSM makes contact with the Rain 

Gardens Pilot because it aimed to achieve a replicable and sustainable social good and required a 

level of personal engagement and change on the part of the participants. There are parallels 

between the Rain Gardens Pilot and CBSM’s four steps: removing barriers and choosing a 
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behaviour; designing a program; piloting a program; and finally evaluating a program 

(McKenzie-Mohr, 2011). Chapters 4 and 5 of this report look at the spread of rain garden 

landscaping based on human capital. In Chapter 5, I explore the extent to which the pilot project 

matches many of the core concepts of CBSM. I chose not to review CBSM in this report for 

applicability in future pilots but is examined in Chapter 5 for its role in establishing the pilot in 

the first place.  

Summary 

In analyzing the various theories put forth in this chapter, the research largely precedes 

the emergence of the Internet so the foundational social cognitive theories do not account for the 

distribution of knowledge via social media, a relevant component to programing for 

environmental education nowadays (National Academies of Sciences, Engineering, and 

Medicine, 2017). In this context, the web of connections as well as online relationships are not 

assessed in this literature review, even though a rise in the popularity of rain gardens might be 

attributed to this type of knowledge transfer. This study is primarily situated on the divide 

between cognitive- and behaviour-oriented goals, largely witnessed in the immediacy of face-to-

face interactions. My research partly addresses the same concerns raised in a report produced by 

the National Research Council (2011) that probes the “line between education for increased 

capacity and advocacy in the area of climate change” (p. 52). That report documented a 

Washington, DC, workshop in which educators ranging from scientists to religious leaders 

crafted the kind of response necessary to address human-induced climate change and instil a duty 

to act in specific audiences. Under the agenda for shared knowledge, feedback, and sustained 

discussions, the workshop steering committee determined, “Connecting with local issues and 

engaging with people on their own terms resonated with many workshop participants” (National 
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Research Council, 2011, p. 56). As an action researcher, I am most interested in understanding 

those goals related to intention and the motivation of individuals and groups to take action in the 

area of storm water management. I believe much can be learned from educators who 

communicate and evoke a strong sense of responsibility in stakeholders who are unaware of their 

role until they have meaningful exchanges with such educators. 

In this chapter I have drawn upon and reviewed the constructs relevant to my project. 

Chapter 3 focuses on the methodologies used to record the participants’ stories so that the 

qualitative data presented and analyzed in Chapter 4 will faithfully reflect experiences of the 

participants in the project, including my own. Whether the discussion and interpretation of the 

interview and focus group data offered in Chapter 5 can inform policymakers and departments 

that implement urban planning remains to be seen. Chapter 6 elaborates to some extent on the 

implications of the concepts reviewed here for the further development of rain gardens as a form 

of locally based LID.   
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Although tightly packed together, the native plants show intelligence in their ability to 

coexist with one another in the rain gardens (Yamaguchi Field Notes; see Figure 6). 

 

Figure 6. Clusters of Sneezeweed and Blue Vervain create pollinator frenzies. 

Note. Photo by participant Ken. Reprinted with permission. 

Chapter 3: Methodology 

New York Times columnist Friedman (2016) published in his memoirs that the modern 

phenomenon of individuals racing to achieve western-sanctioned milestones of success are 

actually indicative of poor decision making and social isolation. He stated that individuals would 

be better off deriving satisfaction from group interactions in which personal development 

naturally ensues: 

And that feeling is more important than ever, because when people feel protected, 
respected, and connected in a healthy community, it generates enormous trust. And when 
there is more trust in the room, citizens are much more likely to mirror Mother Nature’s 
killer apps. When people trust each other, they can be much more adaptable and open to 
all forms of pluralism. When people trust each other, they can think long-term. When 
there is trust in the room, people are more inclined to collaborate and experiment — to 
open themselves up to others, to new ideas, and to novel approaches — and to extending 
the Golden Rule. They also don’t waste energy investigating every mistake; they feel free 
to fail and try again and fail again and try again. (p. 359) 



LOW-IMPACT DEVELOPMENT 43 

I am extremely fortunate to have situated myself as an action researcher in just such a 

community, as it allowed me to collaborate with the participants who are the focus of my 

research. The participants of the Rain Gardens Pilot had given me permission to bring a new 

dimension to the lay of the land, and, because my green intervention was designed as a pilot, 

they took an interest in the trial and error that would occur in a portion of their front lots. I 

learned later how valuable my vantage point was as a thesis proposal began to take shape. 

McIntyre’s (2008) Participatory Action Research (2008) drew attention to the importance 

of observing 

awareness in the minds of those involved. That raising of awareness moved outside the 
groups and benefited people in the participants’ respective communities—people who 
might otherwise be unaware that there was a solution to a particular problem or a 
particular way to view a community issue. In addition, the participants developed abilities 
that assisted them in conducting research, enhanced their knowledge about their local 
environment, and increased their skills as advocates for social change. (p. 65) 

In this chapter, I provide my rationale for the methods in the semi-structured individual 

interviews and focus group and detail the phenomenological approach I took to better understand 

the experience of the participants who were stewards of rain gardens in the East End of Toronto, 

Canada. I have looked to the work of van Manen (2007) for guidance in these matters in order to 

ensure authenticity in the reporting of the voices in the Rain Gardens Pilot. In his article, van 

Manen (2007) wrote, “We may say that a phenomenology of practice operates in the space of the 

formative relations between who we are and who we may become, between how we think or feel 

and how we act” (p. 26). Conducting the 13 interviews enabled me to hear participants’ deep 

perspectives, and their personal testimonies offered invaluable raw data. The need to attribute 

feelings associated with implementing the residential rain gardens and to better understand the 

effects of these green interventions can be contextualized; as van Manen stated, “Much research 

starts from the assumption that knowledge is cognitive and reflective and thus it already passes 
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over other, more pathic forms of knowing that may actually constitute a major dimension of our 

experience and practice” (p. 21). 

Reliability and Validity 

As in quantitative research, in a qualitative study there is a need to attend to both issues 

of authenticity and validity. Toma (2011) asserted that trustworthiness and authenticity 

(goodness and quality criteria) do not dismiss validity and that all research findings must be 

based on some reality (authenticity). The research I conducted was based on actions taken in the 

real world by the participants and was subject to observations made by those participants. 

Criteria for authenticity include fairness (which involves balancing the perspectives), ontological 

and educational authenticity (a raised awareness), and catalytic authenticity and tactical 

authenticity, which encourage action and involvement in training others to act (Lincoln & Guba, 

2000). I urge readers to view the results of my study through these critical lenses in order to 

confirm or check their authenticity. 

Validity is also important in qualitative research in that it suggests that the researcher has 

observed, identified, or measured what they purported to measure. Qualitative researchers must 

satisfy themselves that they have not misrepresented data and have not been careless in recording 

and analyzing data (Mason, 2002). In order to ensure the validity of my study, I practised active 

listening during the mixture of semi-structured and open-ended topics in every interview session, 

and provided the participants with the transcripts afterwards so that they could correct the record 

for any inaccuracies in a process referred to as “member checking” (Lincoln & Denzin, 1994, 

p. 579). 

Credibility is also an important element desired of any research and certainly of 

naturalistic research carried out in real-world settings that are likely to be affected by unplanned 
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events and circumstances. Owing to the complex nature of naturalistic research and “interlocking 

factor patterns” (Guba, 1981, p. 84), the ideal way to ensure credibility is the design of the 

research study. Lincoln and Guba (1985) argued that credibility can be accomplished through a 

“twofold task” (p. 296): 

First, to carry out the inquiry in such a way that the probability that the findings will be 
found to be credible is enhanced, and second, to demonstrate the credibility of the 
findings by having them approved by the constructors of the multiple realities being 
studied. (p. 296) 

The Letter of Invitation and Letter of Informed Consent (see Appendices C and D) were 

carefully worded to address confidentiality and privacy, and participants were contacted 2 weeks 

in advance to allow them the time to articulate concerns or raise questions right up until the 

interviews commenced. An interviewee who wished to join the subsequent focus group would 

sign that section of the Consent Form after the individual interview was complete and with 

absolutely no obligation to do so. Furthermore, the Letter of Informed Right to Withdraw (see 

Appendix E) was provided with the Consent Form and excused participants from the study with 

the option of including any data that may have been recorded. 

Data Collection 

The interviews were conducted in a two-phase process. A Letter of Invitation (see 

Appendix C) and a Letter of Informed Consent (see Appendix D) were sent via email to the 14 

households, who also received a courtesy call to confirm they could access the attachments. A 

total of 13 participants returned their Consent Forms, which contained the option of the taking 

part in two different phases of the data collection. First, in Phase 1, participants indicated their 

agreement to take part in an audio-recorded one-to-one interview with me. Eight participants 

signed the second section of the Consent Form, indicating their further agreement to take part in 

Phase 2, a video-recorded focus group that followed up on the main themes, issues, questions 
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that had arisen from the individual interviews. Participants produced their Phase 1 signed 

Consent Forms at the start of their individual interviews; their willingness to participate in Phase 

2 was confirmed after they had completed their individual interviews for Phase 1. Phase 2 

involved only individuals from the Phase 1 interviews who agreed to participate in the focus 

group. 

Since the number of participants in this study was small, and the major means of 

gathering information from the participants was through individual interviews and a group 

interview or focus group, the data are very much in the form of reported observations, 

experiences, concerns, and perceptions of the participants in the Rain Gardens Pilot. The Phase 1 

individual interviews were guided by questions (see Appendix F) that allowed participants a 

considerable degree of freedom to structure and develop their own sessions. The interviews were 

full of rich conversations that grounded the project. They also generated some surprises. 

Phase 2 of the research process entailed a 90-minute focus group discussion among seven 

participants in the Rain Gardens Pilot who had previously participated in the one-to-one 

interviews of Phase 1. Originally, eight participants had agreed to participate in the Phase 2 focus 

group, but one individual was unable to attend. I secured a space in the same local church that 

held the Toronto and Region Conservation Authority (TRCA) and DSF residential landscaping 

workshop in 2015. I video-recorded the focus group session because an audio-recording would 

have been too difficult to keep track of ongoing, multi-person discussions. In addition, I recruited 

an assistant camera operator in order to accurately identify the speakers. This allowed me to 

concentrate on moderating the conversation and to capture salient field notes. The assistant 

camera operator was someone who had no involvement with the Rain Gardens Pilot project. To 

protect the identity of the participants, the assistant camera operator was asked to sign a 
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Confidentiality Agreement (see Appendix G), and he agreed not to discuss the proceedings or the 

identities of the participants outside the actual focus group session. 

Description of the interview questions and process. In Phase 1, participants were asked 

five rounds of questions in succession and took approximately 60 minutes to answer them (see 

Appendix F). I composed these questions to explore participants’ experiences of being entrusted 

to look after their rain gardens. I minimized my comments and questions and practised active 

listening so that genuine narratives could come to light. Using semi-structured questioning, I 

audio-recorded and later transcribed the data consistent with qualitative interview techniques that 

allowed for refining of the data into categories afterwards (Saldaña, 2013). The one-to-one 

interviews were transcribed verbatim and copies of transcripts were given to the participants to 

review prior to data analysis. This was aimed at ensuring accuracy and allowing the participants 

to withdraw or revise any part of the interview transcript. 

The 13 individual interviews ran in the period from February 4, 2017, to March 4, 2017. 

Prior to each session going on record, I shared the five topic questions with the participants to 

assuage any anxieties they may have formed before conducting the formal interview. The five 

topic questions were not always presented in the same order in the interviews. In my experience, 

a much richer response emerges when people are collaborating in an endeavour, and this 

research study was no different. I carried out the conversations in the interviewees’ respective 

homes or place of their choosing after engaging in the kind of small talk that relaxed the 

interviewees so that they felt disposed to openly share their thoughts. I recorded direct 

observations during the individual interviews of Phase 1 on a separate pad of paper (such as 

notes concerning the emotional tone of responses, body language, or non-verbal cues) and filed 

them in the order in which the interviews took place. Excerpts from my field notes are 
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reproduced in italicized font and in parentheses among the direct quotations of the participants in 

later chapters. 

The Phase 2 Focus Group was held on April 4, 2017. The focus group question content 

was generated from the information collected and analyzed in the individual interviews (see 

Appendix H). That is to say, the kinds of topics addressed by the four central focus group 

questions were based on themes that emerged from the Phase 1 interviews. This stage of the 

Focus Group took approximately 60 minutes, but immediately afterwards a 15-minute inquiry 

about the March 20, 2017, City of Toronto storm water charge public consultations ensued. The 

last 15 minutes of the focus group session had the participants give feedback on a potential 

residential bee and butterfly house initiative for the upcoming 2017 summer rain garden tour. 

Data Interpretation 

The Rain Gardens Pilot was an experience that I shared with my participants, but finding 

a balance between being an observer and also being a researcher at the same time required 

preparation and attention to some guiding principles. Moustakas (1994) advised researchers to 

create a space for awareness and reflection while simultaneously processing and uncovering 

emerging patterns. What made conducting my research so exhilarating was the opportunity to 

practise what I preached; as an advocate and practitioner of the rain garden approach, I worked 

to establish the credibility of this case study. Glaser and Strauss (1967) acknowledge that a 

researcher’s role in analyzing the data 

is in one sense equivalent to what he knows systematically about his own data … if he 
has participated in the social life of his subject, then he has been living by his analyses, 
testing them not only by observation and interview but also by daily living. (p. 225) 

A great deal of my energy was focused on abstracting out themes from the participants’ 

testimonies, which was reflective of phenomenological data analysis. In the search for meaning, I 

concede that a fair degree of reduction took place in order to identify themes within the 
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participants’ statements (Creswell, 1998). However, it entails walking a fine line so that my bias 

did not influence my interpretations of the participants’ perceptions of their lived experiences 

with the rain gardens. At anytime, I can recall the merits of rain gardens from a fact sheet I 

prepared for rain garden events; however, in the context of conducting interviews and examining 

the data, I was not raising awareness or convincing my audience that LID was the greatest thing 

since sliced bread. I simply noted the views of rain garden owners and later made notes on those. 

This was a refreshing shift and a fascinating time for me to observe how the rain gardens had 

actually gone over with the stewards, regardless of my own views. 

In phenomenological studies, Chan, Fung, and Chien (2013) advocated that researchers 

apply the concept of “bracketing … [as] a methodological device of phenomenological inquiry 

that requires deliberate putting aside one’s own belief about the phenomenon under investigation 

or what one already knows about the subject prior to and throughout the phenomenological 

investigation” (p. 1). My research study would appear to be in accord with Chan et al.’s views, in 

that I had not completed my literature review at the time of writing the research question and 

sub-questions, nor had I conducted any interviews with the participants before writing Chapter 2 

of this thesis. This is one way I minimized my assumptions and limited the chances of me 

effecting certain answers from the other participants, given I had more knowledge and 

experience of rain gardens than they did. 

In order to ensure credible reporting of the phenomenon, as experienced by my 

participants, I had to be vigilant not to impose my understanding of or hopes for their learning 

experiences. This meant I was cognizant of how I personally engaged the participants including 

my use of jargon, metaphors, and humour. My goal as an interviewer was to encourage 

participants to delve further into their initial responses, but insofar as not to affirm their opinions 
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one way or another. At this time, discussions with my supervisor, Dr. Milt McClaren, helped me 

understand the subtle balance of being natural and neutral so that I could rely on a solid pool of 

data for interpretation. 

Given my dual roles of rain garden steward as well as a researcher, I arranged to be 

interviewed by a third party who was not directly involved in the project and asked the same set 

of topic questions as the other participants. This approach was intended to avert or at least reduce 

imposing any bias I might have had prior to the onset of the research. Knowing I would be 

interviewed also made me conscious of my conduct as a steward within the pilot program. I 

gained the courage to challenge my own personal expectations in varying degrees and refrain 

from judging the expectations of the other participants. 

Coding. My approach to the results of the interviews (transcribed audio-recordings and 

my own field notes) can be described as coding. As Saldaña (2013) noted, “Coding is just one 

way of analyzing qualitative data, not the way [Italics in the original]” (p. 2). Saldaña provided 

the following fairly concise definition of a code: 

A code in qualitative inquiry is most often a word or short phrase that symbolically 
assigns a summative, salient, essence-capturing, and/or evocative attribute for a portion 
of language-based or visual data. The data can consist of interview transcripts, participant 
observation field notes, journals, documents, drawings, artifacts, photographs, video, 
Internet sites, e-mail correspondence, literature and so on. (p. 3) 

The purpose of phenomenological inquiry is to describe and appreciate the meaning and 

interpretations made by the participants of their particular experiences. Of note, I personally 

transcribed all 13 individual interviews (including my own) plus the results of the focus group 

session. The process resulted in over 150 pages of single-spaced text. Miles and Huberman 

(1994) cautioned against rushing with the analysis and interpretation and advised taking time 

with the data. However, they did recommend repeated coding throughout the process: early 

(coding), sequential (ongoing coding during the process), and descriptive (final coding) analysis 
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of the data (Miles & Huberman, 1994, p. 86). The first step in the interpretive process for me was 

to deeply read the transcripts and begin to develop preliminary patterns and themes that could be 

clearly grounded in the words of the participants. In this way, it was important to avoid rushing 

prematurely to the development of codes in an attempt to distil the conversations into convenient 

categories. Hence, the process of my qualitative analysis was driven by the nature of the data 

itself. 

For example, Saldaña (2013) referred to codes generated from field notes made by the 

researcher as descriptive, whereas he termed the codes that arise from transcribed remarks made 

by participants as in vivo. Saldaña wrote, “Coding is not a precise science; it is primarily an 

interpretive act” (p. 4). Charmaz (2006) described coding as the critical link between data 

collection and their explanation of meaning. Saldaña’s and Charmaz’s comments imply the need 

for researchers involved in the analysis of qualitative data to be deeply immersed in the data, to 

review, re-read, make preliminary notes, and otherwise develop a deep appreciation for the data. 

Research Participants 

My research approach was to incorporate elements of phenomenological interviewing 

and direct observation in order to integrate and interpret how the participants constructed 

meanings from their experiences. In subjecting the data to comparative analysis, I attempted to 

not lose sight of “the practical aspects of establishing access, making contact, and conducting the 

interview … interview techniques that support the objectives of the study and to those that 

detract from those objectives” (Seidman, 2006, p. 39). My role working alongside the other 

participants of the pilot project meant my participants were in effect co-researchers. Richards and 

Morse (2007) claimed that data are not collected; they are actively made, especially when the 

research methods include interviewing. They stated, “Researchers make data in collaboration 
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with their participants” (Richards & Morse, 2007, p. 109); there is “tremendous investment on 

the part of the researcher” (p. 109). 

Further, I have been learning on the job, and because this research process incorporated a 

case study strategy, I have been hopeful that my interactions with the participants have meant 

“the initial formulation leans more toward the ‘exploratory’ pole of case study design and later 

stages with the benefit of experience can have a more ‘explanatory’ or ‘confirmatory’ focus” 

(Robson, 2014, p. 141). Yin (2009) summed up the ideal conditions for adopting the principles 

of a case study as being “when (a) ‘how’ or ‘why’ questions are being posed, (b) the investigator 

has little control over events, and (c) the focus is on a contemporary phenomenon within a real-

life context” (p. 2). Essentially, I have taken a set of individual case studies that have features in 

common and studied them for the perceptions, attitudes, and experiences that have contributed to 

the outcome of the Rain Gardens Pilot. The participants are the phenomenon, and as such 

deserve a special kind of attention that honours their contributions. 

Since I was deeply involved in the Rain Gardens Pilot project and shared the common 

reality as a participant in the project, I wished neither to come across as overtly invasive nor 

subtly disparaging. Moreover, it was important to remember that the participants’ responses 

generated the data of this research study. I was fortunate to have authentic relationships with the 

participants, and I continue to nurture those relationships even today. I saw myself as a partner in 

this real-world action project, and while there may have been changes in the perceptions and 

mindsets of the participants, that phenomenon extended to me as well. 
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The children are curious about the various pollinators among our native plants 

(Yamaguchi Field Notes; see Figure 7). 

 
Figure 7. The Junior Homegrown National Park Rangers pitch in. 

Note. Photo by participant Tara S. Reprinted with permission. 

Chapter 4: Data Analysis 

Research Participants 

In this section I provide an overview of the research participants who took part in both 

the one-to-one interviews (Phase 1) and the focus group (Phase 2). As noted in Chapter 3, I 

recruited focus group participants from the pool of interviewees, so all focus group participants 

were also interviewees. All interviewees have taken pseudonyms. In the subsections that follow, 

an asterisk is placed beside the pseudonym if the participant was both an interviewee and a focus 

group participant; pseudonyms with no asterisk indicate that participant was an interviewee only. 
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Lyle: Interview 1 (from his home). Lyle is a married male with dependents. He appears 

to be in his early 50s and has been employed in both the public and private sector. Lyle is a rain 

garden owner who paid to have his garden built by my contractor. 

CM: Interview 2 (from her office). CM is a married female with one dependent. She 

appears to be in her late 30s and is a principal architect. CM was originally part of the Rain 

Gardens Pilot but has since sold her home to K&S (see below), who agreed to be participants in 

this research study as well. 

Barb*: Interview 3 (from her home). Barb is a married female with dependents and is a 

dog owner. She appears to be in her mid-40s. Barb is a homemaker and a gregarious neighbour; 

her plot is situated within a rain garden cluster of four homes on the same street. 

Tara S*: Interview 4 (from her home). Tara S is a married female with dependents. 

She appears to be in her mid-30s. Tara S has a background in environmental studies but is 

employed as an administrative manager at a university. She is a gregarious neighbour; her plot is 

situated within the rain garden cluster of four homes on the same street. 

Norm: Interview 5 (by telephone). Norm is a married female with dependents. She 

appears to be in her mid-40s and is long-time resident in the area. Norm is employed as a 

manager at a non-profit in the environmental field. 

Rita*: Interview 6 (from her café). Rita is a married female with one dependent. She 

appears to be in her late 30s. Rita immigrated to Canada with husband and is the owner of the 

local café. 

Ken*: Interview 7 (from my home). Ken is a married male with dependents. He appears 

to be in his mid-30s. Ken retired from the auto-manufacturing industry due to a chronic back 

injury and is a stay-at-home father. 
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Caroline*: Interview 8 (from Rita’s local café). Caroline is a married female with 

dependents. She appears to be in her mid-30s. Caroline is a civil servant and a rain garden owner 

who paid to have her garden built by my contractor. 

Dexter: Interview 9 (by telephone). Dexter is a married male with a dependent. He 

appears to be in his early 40s. Dexter works in the accounting department for a national 

broadcaster. 

K&S: Interview 10 (from their home). K&S are a married heterosexual couple with 

dependents. They appear to be in their mid-30s. K&S moved into the neighbourhood in the 

summer of 2016 and inherited their rain garden from the purchase of CM’s home. 

Wanda*: Interview 11 (from her home). Wanda is a married female with dependents. 

She appears to be in her late-30s. Wanda is employed in a senior management position with a 

non-profit, and she is the rain garden cluster’s unofficial block captain. 

Szczmith: Interview 12 (from her home). Szczmith is a married female. She no longer 

has dependents and appears to be in her early 60s. Szczmith is retired with some self-

employment income. She is a rain garden owner who paid to have her garden built by my 

contractor. 

Marc*: Interview 13 (from other local café). Marc is a married male with dependents. 

He is in his mid-40s. Marc is employed as a college teacher. He held the dual roles of participant 

and observer-researcher in this study. 

Assistant Camera Operator*: (interviewed Marc from other local café). The 

Assistant Camera Operator is a married male with dependents. He appears to be in his late 30s 

and is employed as a project manager and developer of accounting software. He is a resident in 
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the neighbourhood but not part of the Rain Gardens Pilot directly, as his two roles were strictly 

as my interviewer and as the focus group camera operator. 

Introduction to Analysis 

The themes presented in this section are a consolidation of the data gathered from the 

individual interviews and the focus group session. Several themes emerged from the topic 

questions (see Table 1). The layers of complexity that became apparent never ceased to amaze 

me, but after several iterations of a LucidChart mindmap exercise (Lucid Software, n.d.; see 

Appendix I), I was able to generate categories relative to each topic question. The theme of 

entrepreneurial pathways, which surfaced from discussions relating to Topic 5, came as 

something of a surprise to me, and this particular chunk of data, along with the other themes, will 

form the basis of Chapter 5: Data Interpretation. The following sections of this chapter are 

organized around the five themes presented in Table 1. 

Table 1 

Topic Questions and Themes 

Topic No. Question Theme 

1 Why did you become involved in the Rain Gardens of East 
Danforth pilot project? What did you know about it (or 
were told about it) at the start that made you want to be 
involved? 

Practical Benefits 

2 You received a rain garden in the summer of 2015–2016. 
Now that a year or some time has passed, what are your 
feelings about it? Has your rain garden attracted interest, 
comments, or questions from your neighbours? If someone 
asked you to explain our pilot project so far, what would 
you tell that person? 

Education in the 
Community 
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Topic No. Question Theme 

3 In the time that you’ve been involved with the rain garden 
project you have probably made some observations about 
the development and operation of your garden plot, perhaps 
in areas like water retention, plant growth, and as a habitat 
for insects or birds. Could you please share any 
observations and comments about your rain garden 
experience? 

Experiencing 
Nature Up Close 

4 Has the rain garden experience affected your overall 
environmental thinking or point of view, especially in 
regard to the development and quality of your 
neighbourhood? 

Civic Duty via 
Environmentalism 

5 Do you have any suggestions to make about how the rain 
garden project might be improved or changed, or any other 
questions or comments about the project? 

Entrepreneurial 
Pathways 

 
Note that italicized text in parentheses denotes my response during a given participant’s 

interview. The use of proper nouns in brackets in the transcripts clarifies vague pronouns for the 

reader. 

Topic Question 1: Practical Benefits 

Topic Question 1 asked participants, “Why did you become involved in the Rain Gardens 

of East Danforth pilot project? What did you know about it (or were told about it) at the start that 

made you want to be involved?” Participants provided a variety of responses, which I have 

grouped into two subthemes: rain gardens support the beautification of property and rain gardens 

provide functionality. 

Rain gardens support the beautification of property. It was a very pleasant surprise 

for me to learn that the homeowners were anticipating the installation of their rain gardens 

because they appreciated the inherent beauty that the native plants would bring. At the spring 

2017 Butterflyway Campaign training session, I remember listening to gardening authority, 

Lorraine Johnson, tell the DSF volunteer recruits that one of their basic goals was to alleviate 
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people’s aversion to the funny, unfamiliar shapes of native plants, and their sometimes battered 

look due to insect predation. These “beauties” would not win blue ribbons at national florist 

competitions, but they performed an essential function for a healthy ecosystem. Back in 2015, I 

was not sure this would win the hearts of my neighbours when I first proposed bringing the look 

of a wildflower garden to their front lots. Fortunately, many participants welcomed the 

information about the plants’ attributes, and they anticipated that the rain gardens, if anything, 

would improve the aesthetics of their front yards. 

Tara S shared with me her palpable frustration with the lack of attention she could devote 

to cleaning up her yard. As with many of the participants in this study, time and resources had 

been spent elsewhere and yet the appearance of their front yards was something that weighed on 

their minds, not least in part because they were greeted by it each time they entered and exited 

their homes. Tara S recollected, 

Our garden was a disaster, a mess, and we had had flooding a year before in our 
basement…. I saw what you had done, and you had done an information day that was 
really exciting, and your garden looked beautiful. 

Another participant, Szczmith, joined the pilot project the year after the grant money had 

been allocated, so she was looking for a good return on her investment, especially since she was 

renting the property to tenants. She developed a new appreciation for the common milkweed, the 

chief source of food for the monarch butterfly caterpillar. It grew wild in between the former 

interlocking brickwork that had framed her small front courtyard: 

Before they [common milkweed] stuck out like real sore thumbs (laughter). They were 
really, really bad. And it looked neglected, the home (Right). It didn’t look natural for 
them to be there and like in a brick environment this looked so odd and unkempt and 
neglected, so. (That’s interesting.) So now it’s looking natural, and it fits into the scheme, 
and I’m really happy and I’m looking forward to watching it grow now. 

However, it was Wanda who was unequivocally clear about her desire to see something done 

about the look of the front of her house. She was among the most enthusiastic of the rain garden 
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owners and helped recruit the last three participants to join the Rain Gardens of East Danforth 

pilot project once I had won the grant to build 10 rain gardens in the summer of 2015. Without 

parsing her words, Wanda made really interesting observations about how other people’s 

perceptions of one’s home mattered to her: 

I think they’re projecting curb appeal (laughter). I’m thinking that they’re, half of the 
reason of doing it was because my front needed it, needed something, I mean, it was 
pretty freakin’ ugly…. And I was not maintaining it because I was not mowing that 
freakin’ lawn. So, it was just ugly. So, absolutely there was an element that was curb 
appeal, that needs to make it sustainable so that it looks good. Because that’s half the 
house battle. The house, how people perceive you walking in the door, when they wanna 
buy it is that they don’t wanna buy it. They’re looking at that house and making an 
assessments of how (Interesting). How you respect your house. How you maintain your 
house, right? 

Rain gardens provide functionality. While some participants found the aesthetics of the 

rain gardens agreeable, others in my study expressed their appreciation of the functional 

attributes of this form of LID. Their reasons varied from reducing yard work to taking care of 

water where it fell. I found the observations participants shared with me when discussing this 

topic to be among the most intriguing, as the participants appeared to take pride in what they 

knew about rain gardens. In the following passage, Lyle explained part of his rationale for 

paying my contractor to install a rain garden in his front yard in the fall of 2016: “So the notion 

of having a front yard garden that was relatively maintenance-free, water-free, indigenous plants, 

and provide all the comfort and colours and a pollinator environment, which is really really 

important.” 

In regard to what went on below the surface and out of sight in the rain gardens, a 

combination of public educational programming and the deliverables I provided for some 

families (Toronto and Region Conservation Authority, 2016; see Appendix J) led to their 

decision to have a rain garden built at home. I believed it was critical that I successfully 

communicated about this subsurface infiltration system, especially when people needed to know 
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what they had paid for. I was relieved that there were many comments and that the curiosity 

seemed genuine as the participants explained why they became part of the Rain Gardens Pilot. 

Many of them outlined the benefits of water management in our one-to-one recorded 

conversations. Rita pointed out, “It doesn’t need a lot of maintenance; you water even less your 

garden and the benefit you gonna get like cleaner water going to the ground.” She clarified later 

that she would often explain the process of taking her roof runoff down to the water table with 

people who would strike up conversations about her rain garden: 

I told them like we did that because the water, because especially this area. Because it’s 
so sandy, so when we have this kind of rain slowly is going down. The water’s going 
down to the water underneath… The water table, yeah, so the way to prevent the water 
going to the house or the foundation of the house it goes straight down to the water table. 

Dexter echoed her comments: “I mean, anybody, like even people who have zero interest 

in the environment, they don’t want flooding in their basements.” Tara S explained that she felt 

better about conserving water: “It was an amazing, ‘cause we, we didn’t water anything, like at 

all. And again, you feel good about when you shouldn’t be watering.” Ken considers himself to 

be introverted, and while he took part in the focus group, he made room for louder voices. 

Despite his tendency to be reserved, he was among the participants who provided very rich data, 

and he was very specific about what he expected from the rain garden installation just beyond his 

front steps: 

We were actually looking for something. There was a hedge where that garden is; many 
years ago, we found, … especially since we took the downpipes out, water problems. But 
also we wanted to do something. We were just mowing grass. And then you came along 
with the idea of putting in these little gardens and that seemed like a perfect fit for us 
(Right.)…. And we have this rain garden that drains into a 6’ x 4’ x 2’ basin of rocks, 
which is the way the earth naturally works, but we’ve paved over everything and 
compacted the dirt so far it won’t take the rain anymore. 

In writing the thesis proposal, my supervisor Dr. Milt McClaren assuaged my concern 

that I was both observer and participant. It was his recommendation that I be held to account for 
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my views and be subjected to the same level of inquiry by answering the same questions asked 

of my participants in the individual interview stage of my research. When asked what led me to 

build a rain garden in the first place, I took the moment to reflect on my motives. In the 

following individual interview, I am the speaker in a conversation with the Focus Group 

Assistant Camera Operator, who signed a separate confidentiality agreement to be my 

interviewer: 

I was introduced to the TRCA [Toronto and Region Conservation Authority] who had a 
number of landscaping strategies to deal with storm water. And that struck me as being 
the issue with my basement because it wasn’t a steady, but it was a slow leak and seemed 
to be exacerbated when we would have heavy rainfalls. And so that was all the way back 
in 2011–2012, when I started to research and kind of find out about what could be done. 

Now, going forward, if we were to look at my role as a project lead and how I came to 
lead a pilot, that was because I later met another project manager through another TRCA 
[Toronto and Region Conservation Authority] workshop and who had done this already 
in Riverdale with 11 other rain gardens (Ah, ok). Yeah, back in 2010. When I took the 
tour, I was like, “Wow, this is really cool.” We had a nice slideshow before we actually 
saw the things up close, but it struck me as very doable and sustainable. 

Equally valid was participants’ desire for a maintenance-free yard, and many answers 

appeared to be rooted in this practical and accessible form of gardening in the urban setting. I 

shared much laughter with the participants in the individual interviews as several participants 

confessed that the rain gardens relieved them of what they saw as the back-breaking work of 

tending to a lawn, pulling weeds, or even having to haul out a hose to look after a patch of 

ground they normally didn’t spend a lot of time in. Caroline was frank about paying to put a rain 

garden in the front and the back of her home: “I’m not much of a gardener, so I would prefer just 

to have it grow on its own without a lot of maintenance.” 

The couple, K&S, who bought their home from CM, the original rain garden owner, left 

it intact and shared with me how it suited them fine. For this question, S, the husband, answered 

first, and K, the mother, joined in soon after: 
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We like, we like the convenience (laughter). Our previous house, K bought it with a 
perennial garden built in. And even still, we didn’t really, I didn’t know all the flowers in 
it. K might have, but we didn’t design it. (S) 

K then responded, “So I think having something a little more low maintenance is definitely up 

our alley.” 

While Szczmith did not participate in the focus group, she provided insightful broad 

strokes of commentary about the timing of installing a rain garden. She raised the issue of 

compliance with city by-laws, for example, which happened to be a contentious issue in the 

focus group session that occurred a month later: 

I had seen a few neighbours do a few really interesting things south of us and then north 
of us, and I was quite envious of their creativity, and when I heard through word-of-
mouth about rain gardens, I went, “Whoa. This could be something really interesting.” 
And then, really, secondary to that was its wonderful function of disconnecting the 
downspout, you know, complying with the city’s ordinance to do that, which I was kind 
of aware of, but not really conscious of, but that added component to it was very exciting 
(Yeah) that we were doing that. 

Participants in the focus group shared much in common on the topic of practicality. 

Members of this group were curious and willing to implement what they felt was an effective 

downspout disconnect, and were prepared to accept a margin of error. While this project was 

touted as a pilot, as the project manager I was relieved to have their patience with this process, 

but as researcher I provided them with the space needed to elaborate on the convictions they had 

expressed in the individual interviews and to openly exchange views with one another. I began 

the focus group with the following question: “And with that, let’s begin. Theme Number One – 

Practicality – please tell your story about why you put in a rain garden at home? [extended 

silence] And anyone can start this conversation (group laughter).” 

Wanda was succinct with her answer: 

I can start.… My main goal was to do something with my front yard. I desperately 
needed to not have a lawn in my front yard that I never tended that it looked horrible, so 
it was very practical in that way. 
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The group discussion was not unlike the previous individual conversations, and a lot of 

laughter erupted over the reasons of achieving an improved look for the front of the house, the 

lack of regular maintenance required, and the fact that the rain gardens were made accessible to 

them. The homeowners felt comfortable deferring responsibility to the team who installed the 

rain gardens. Tara S was frank about how easy it all was: 

For me it was very practical because we are low maintenance (group laughter) kind of 
people. “If it can grow there, let’s give it a chance.” And we don’t know much about 
gardening, so the fact there was someone who came in, told us what to plant, it was 
environmental, it was native plants, bee pollinators, this is all stuff that I could have never 
put together on my own if I had wanted to. So it was the fact that people who came did it 
(group laughter). And then they also gave resources, and you know, it was just 
wonderful. 

Ken had similar reasons to join the pilot especially since he had been incapacitated as a 

former car plant assembly line worker. For Ken, the timing was ideal, as the puddles in front of 

his house were as much a nuisance as they were a concern. Ken was ahead of the curve in terms 

of complying with city ordinances to ease the strain on the combined sewer system, but he had 

not found another satisfactory way to deal with basement flooding until he decided to give our 

proposal a try: 

Our grade is not towards the road; it’s toward the house. So when we got heavier rain it 
would soak into the basement. Plus we were looking for a garden, or something, and 
again I didn’t know anything about native plants at the time, or soakaway pits, so talking 
to you and getting that idea was great. And again, three kids, disabled, I can’t really do 
digging. You guys came and did the whole thing. It was very practical, very, very 
practical. 

Interestingly, the conversation about the practicality of helping the homeowner 

seamlessly transitioned to the practicality of helping the environment. Ken elaborated that for 

him, rain gardens had a special place in the water cycle, and he alluded to a more sustainable 

lifestyle: 

The water redirected back into the ground is good, too. Something that’s practical, I 
mean, we’re saving all that water from going down out into the lake, and it’s just going 
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back down to the ground. For us, that’s a practical use, right? We could all use more of 
that ground water. 

Other comments like preventing walkways from icing over during the winter, not having 

the hassle of buying and distributing fertilizer, and showing interest in the efficiency of 

harvesting rainwater were curiosities that the participants wanted tested. When they were first 

recruited to join the pilot, there was the anticipation of good things to come. What I needed to 

know was whether their expectations had been met once they got their rain gardens, and how 

they experienced the rain gardens thereafter. 

Topic Question 2: Education in the Community 

Topic Question 2 asked participants, 

You received a rain garden in the summer of 2015–2016. Now that a year or that some 
time has passed, what are your feelings about it? Has your rain garden attracted interest, 
comments, or questions from your neighbours? If someone asked you to explain our pilot 
project so far, what would you tell that person? 

Participants provided a variety of responses, which I have grouped into the following subthemes: 

signs of conversation, extent of conversations, education for adults, and education for children. 

Signs of conversation. The Rain Gardens United lawn sign (see Appendix K) adorned 12 

out of 13 rain gardens within this research study. However, many homeowners who were a part 

of the initial 2015 installation, including me, maintained their DSF signs as well. Although 

considered an afterthought, my insistence that something be produced so that our unfamiliar 

plants would not be mistaken for ordinary weeds actually conferred other benefits later. Talking 

about the signs appeared to “animate” many participants, and Tara S wasted no time in clarifying 

how her sign formed that bridge connecting her with people walking by and stopping to have a 

look: 

So it’s nice to be part of that project and to feel like, I love it when people walk by and 
they see the sign in the yard and, you know, I can talk about it, and I love that. It makes 
me feel like I am a part of a bigger thing. Because sometimes it’s hard to get involved.… 
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And I see people reading the sign and I’m like, “Yeah, this is a part of a project. It’s a 
part of the urban parks.… It’s very cool to be a part of that.” And they’re like, “Oh, yeah, 
ok, cool.” And I’m like, “Here, check out the website” (laughter). 

In fact, this sentiment was echoed across the pilot project data, and some participants 

outlined the personal benefits of the sign, like socializing for example. Rita recalled some 

conversations: 

Yeah, I think they, I had more people asking me because there’s a sign and also, too, … 
usually I’m there like between 5 and 6 o’clock. Cleaning up. See what’s happening. See 
what’s new, you know. ‘Cause like I was just curious to see what’s going to come up 
again after a year. So again they’re like, “What are you looking at?” “They’re all 
Canadian natives, I’m learning as it goes. 

Norm pointed out how she enjoyed the chats with people in the street: 

When I’m out there in the spring and summer when I’m tidying up for cleaning. I get 
stopped often enough and get asked because the signage is still up there, so it’s fantastic 
(Yeah). It’s a good sort of marker for people to stop and have those conversations. 

Although Caroline’s husband did not volunteer to be interviewed, she pointed out his 

newfound pride: “I know T’s really proud of having the little sign (Oh?). Yes, and we kind of 

feel like with a rebuild, you know, reinforces the fact that we tried to rebuild a greener house.” 

K&S were the last people to join the pilot of this study since they purchased the house that had 

belonged to a former rain garden owner. This couple gave a very interesting answer about their 

sense of belonging in their new neighbourhood. S began by stating, “I guess it gave it some 

legitimacy to it. And it was nice to see it wasn’t just us and 705. It was, like you said, 11 of us 

that had the signs up.” K then responded, “I think so. I think there’s sort of a shared value set 

there. It’s expressed, and it’s a concern for the environment. Concern for community. I think 

there’s something really nice about that.” 

The participants frequently mentioned the word “cool,” and those who acknowledged the 

sign as the conduit to informally educate people of the LID on site told me they willingly 

engaged with the public. The participants’ environmentally friendly personalities breathed life 
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into the signs that marked their homes as environmentally friendly. When people slowed down to 

take a closer look at the signs and asked the participants what they were about, terrific 

conversations ensued. 

Extent of conversations. Caroline may have expressed it best when she noted that when 

people feel good, they have a natural impulse to want to tell people about it: “Certainly having 

the sign makes you feel like I did well on the environment.” While the sign may have been the 

icebreaker in conversations with complete strangers, I was fascinated to learn what sustained 

those conversations and the direction these dialogues took. 

Lyle mentioned his neighbours were impressed at how his wildflower garden turned out, 

but there was some apprehension during the excavation phase. Lyle’s front yard incorporated a 

soakaway pit underneath the rain garden, which contains ¾-inch stone that is wrapped in 

geotextile so that it functions like an underground retention pond: 

When we first put in the infrastructure for the rain garden before we did the major 
landscaping. People were coming by because it was kind of an unusual thing. The big 
triangle in the front of my lawn (laughter), “What is that?” They actually thought it was a 
mason symbol (laughter), some kind of a mystical thing. 

Although tangential, Dexter considered conversations he had taken part in before our 

2015 Rain Gardens Pilot had begun as important pretext for a rain garden: 

I think another factor for me was kind of around all of the concrete that I see in the 
neighbourhood, and a conversation with my neighbour where he had been advocating for 
me to pave over my front yard (Ah), illegally, which he wanted to pay for. That didn’t 
really resonate with me, and at one point we also talked to a real estate agent because we 
were kind of curious what the house would go for and she advocated for the same thing 
(laughter). So, yeah, I kind of told her what I thought about that idea, and then we never 
heard from her again. 

Participants seldom complained about unwanted attention due to their new gardens once 

they were implemented. There was more curiosity than disdain from the neighbours, and some 
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residents asked if there was still room to still join the Rain Gardens Pilot. Norm’s conversation 

was particularly revealing in this case: 

I’ve got no pushback from my neighbours. In fact, a lot of them have asked me about 
how they can proceed with the rain garden, and if you were going to continue this project 
in the neighbourhood and was there more subsidy that was coming. 

In Rita’s case, the woman next door took pride in what Rita’s garden now contained. 

They had frequently met in front of their homes, but the rain garden added a new dimension to 

their relationship. With a fair number of wildflowers in her own front garden, Rita’s neighbour 

was delighted to adopt the new patch adjacent to her driveway: 

She’s the one who takes care of my garden (laughter).… If I’m going away, she goes and 
waters and my daughter goes to her garden and how her, she’s like how, she teaches, she 
tells [my daughter] the names of the plants, and she loves the rain garden. 

While some of the participants engaged people who asked questions first, other 

participants actively initiated conversations with people who dropped by. Ken and Wanda 

connected with people about rain gardens and shared their knowledge and resources. Ken 

recalled, 

I’ve met so many neighbours already that I wouldn’t normally have met through this. So, 
I mean I know Wanda’s daughter a little bit, because she chased my son, but I didn’t 
know then the owners of the coffee shop because I don’t drink coffee. So, you know, we 
talk in the mornings now when he drops off his daughter. 

Wanda reported she had had a long chat with a couple who wanted to know how difficult 

or easy it was to build and maintain a rain garden. She obliged them, recalled her experience, and 

provided them a deliverable before they left: 

It was a really good conversation. So yeah, we had everything from, Yeah, it looks great 
to really intense discussions. For sure, and we went in and got them their, (laughter) like 
we gave them one of those TRCA [Toronto and Region Conservation Authority] booklets 
and anything I had we gave them (laughter). 

Education for adults. The stories of the kinds of learning that took place outside the 

participants’ homes was rewarding for me on a personal level. Participants acknowledged that a 
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transfer of knowledge took place and it was indicative that the participants in my case study took 

stewardship seriously. Many participants had welcomed people into their outdoor spaces to 

explain how important the rain gardens were to the city in terms of ecosystem management. 

However, participants also explained what the rain gardens meant to them personally, and a 

common refrain was the potential to build communities around rain gardens. CM commented, 

“This kind of community engagement it’s so important, and it’s something that I don’t start, it’s 

not like something I would start. I’m often involved in, in various, and I’m happy to, you know, 

be a participant in.” 

Dexter outlined the need to get buy-in to ensure the rain gardens would be maintained: 

“Oh, for the reasons I mentioned because I think … it’s kind of a community-building thing. You 

want people to be active, and they’ll feel more invested in it.” Barb contended that it was helpful 

when people noticed and became familiar with what rain gardens do for communities: “It is nice 

if some people would like that and it’s a, you know, it’s nice if you can help encourage other 

people to do the same thing.” Tara S said the trick with education was not to overwhelm people: 

“The nice thing about the rain garden is it allows people to focus, feel good about doing 

something on a small scale.” When I was asked the same question, I answered, 

I would tell them this pilot has been a great community piece. There are a number of 
people who’ve been supporting these rain gardens for 3 years.… It’s about bringing 
biodiversity back to the neighbourhood or establishing habitat, small-scale, but 
establishing habitat that didn’t exist there before. It’s about people taking an interest in 
gardening and anticipating what comes up every spring. 

Such an interest, Norm maintained, was contingent on people physically managing their 

gardens. Among the many lessons learned from my participants, Norm pointed out that had the 

participants been able to pick their native plants instead of having received a standard kit, it 

would have made for a richer experience: 



LOW-IMPACT DEVELOPMENT 69 

When people choose they are more invested, right? Then they will go out there and look 
after their garden because it matters to them (Good point). I would actually have them out 
there putting in those plants as well if that’s possible. The whole aspect of transplanting 
into a garden is very holistic because, you see, you put life in that ground, and you see it 
grow and flourish. But maybe that’s because I garden and I can, I love that experience. 

In a similar vein, Dexter had regretted not being available the day we excavated the 

participants’ front lawns. Had he done so, he saw himself playing a more active role advocating 

for rain gardens: 

I wasn’t able to on the day the folks came to work on the garden, but I think maybe in 
helping the word get out, having people participate in it will make it stick in their heads 
more, and they’ll be more inclined to talk about it with other people. 

Part of being a good observer has been to keep track of the objective criticism my 

participants have provided. Moreover, I want to acknowledge that the learning is ongoing, and 

this forms an essential function for me as an aspiring environmental educator. Wanda, for 

example, wanted to know how to protect the native plants during the opening and closing of the 

rain gardens. Her question centred on how participants would care for their native plants if the 

plant tags with the information on them were lost during the pilot project. Lyle spoke of another 

piece of information that was overlooked—the underground infrastructure. In his mind, the 

uninitiated focused too much on what was situated above ground, “but it’s the infrastructure 

underneath which is the key piece, which we want to encourage as many people as possible.” 

According to Lyle, the rain gardens’ drainage system was what needed to be emphasized. 

When participants were asked in the focus group what they felt was the best strategy to 

educate people about rain gardens, the answers were almost always a matter of exhibiting at a 

public event with a strong environmental theme. Ken suggested walking tours were the most 

compelling way to introduce rain gardens to people who had never heard of this form of niche 

gardening. Barb and Rita both agreed semi-regular visits at farmers’ markets allowed one to 

access people living in different neighbourhoods but with similar values of sustainable living. A 
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lot of laughs were exchanged over the thought of having a snappier name and a perfected 

30-second sales pitch. While at times the ideas differed for the direction adult education might 

take, there was almost complete consensus on the role of rain gardens in children’s education. 

Education for children. Although English was not her first language, Rita effortlessly 

gave her views on the impact of a rain garden at home: 

So we always be conscious about it and now, having a daughter, the world that I have I 
want it to be better for her. And I wanna teach her like some things. Like she’s little, that 
we can do better and we can make a difference. Yup, as an individual as a family we can 
do different things (Yeah). Every little thing helps. 

Tara S echoed similar sentiments: 

It’s nice to be able to teach the kids that you can also do stuff, small. And you can do 
stuff around our house that can help the environment, and you know this is why we’re 
growing. You know, we talked to our daughter about it, “This is a rain garden and it’s not 
just a garden” and “What does it do?” “Well, it filters the water and it collects it.” 

In one case, a child ended up teaching other children, as Rita’s daughter led a show-and-

tell exercise at daycare; this was spurred by staff at the daycare centre seeing a picture of Rita’s 

rain garden collecting water. Ken reported that his kids learned to stand next to the tall 

sneezeweed and coreopsis and not be afraid of the larger insects collecting pollen on their legs 

and bellies. In the focus group, there was a lively discussion on this topic. I began by stating, 

Those little guys could teach the adults something, because I’ll tell you adults have so 
much aversion to bees (group laughter). When you talk about pollinators like at the David 
Suzuki Foundation, they keep promoting the butterfly, and it’s not that they have this hate 
on for bees. It’s because there are a number of people who are frightened of bees they 
think sting. 

Caroline noted “Wasps.” 

Barb then commented, “Oh, so that’s why they’re…” With Ken who then explained, 

Yeah, yeah. But that’s the difference. We did have wasps and they were chasing them 
around, but I just, you know, again we didn’t bug them, there’s no nest nearby, so they 
just did their business, we did ours, and everybody was good and yeah. They learned a 
lot. 
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In 2013, Ken had taken seed from my swamp milkweed that I had planted to provide 

sustenance for monarch butterfly caterpillars. In 2016, Ken went further with his home grown 

outdoor education and grew enough swamp milkweed for the kids in both his son and daughter’s 

classes to take home and plant in their gardens. Then, in 2017, he provided swamp milkweed for 

the entire elementary school, which amounted to an informal graduation present of close to 1,000 

native plants. 

K&S highlighted a conversation that had taken place recently with their daughter and 

how there was a kind of a home education taking place for both of their children. S began by 

stating, “I think I see that being more of a potential right outside the window to either get her out 

there and actually planting (Hmm) or using the hose to water because it’s right there.” K noted 

that their daughter “take[s] more ownership ‘cause it’s right off her bedroom.” 

S then stated, 

Yeah, she had the one flower she’d talk to (laughter). So, I think they will, and we’re 
gonna get more into camping, and they’re definitely going to have that relationship with 
nature, and whether it’s due to the rain garden out front, that one, backyard or camping or 
whatever, I think they’re going to be wired that way. 

Dexter speculated that our children are vessels who carry certain truths: 

I kind of feel like getting kids involved in some way would be good. I don’t know, 
through a public school to get them, public schools in a particular neighbourhood that’s 
being targeted and get them to either work on one with supervision or to do a little tour. 
… But then they go home and they tell their parents about it, which I think can help that 
idea spread. 

Never one to miss a beat, Wanda explained how there was immense potential for replication via 

the public places where children gathered: 

I have always been keen to do one at the school. Which I think if you planned them and 
partnered with something like the school district or partnered with churches or partnered 
with greening spaces communities, you would hit by it’s very nature the kinds of cross-
demographics that you’re looking at. Then you’d have a little spot in each neighbourhood 
that promotes it for you. Where people are already gathering, where people already 
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bringing their children, or are interested in what goes on in that community and would 
find out about what’s going on just by seeing it done. 

Topic Question 3: Stories of Nature at Home 

Topic Question 3 asked participants, 

In the time that you’ve been involved with the rain garden project you have probably 
made some observations about the development and operation of your garden plot, 
perhaps in areas like water retention, plant growth, and as a habitat for insects or birds. 
Could you please share any observations and comments about your rain garden 
experience? 

Participants provided a variety of responses, which I have grouped into three subthemes: 

anticipation of new growth, anecdotes about insects, and water quality and the emergence of 

biochar. 

Anticipation of new growth. The individual interviews were almost entirely conducted 

in the month of February, when the temperature in Toronto is typically at its coldest. The 

responses I recorded allude to what people in the pilot imagined their rain gardens would look 

like, and how this common refrain formed an important part of their rain garden experience. 

Their curiosity indirectly conveyed how engaged they were with their rain gardens. 

Rita shared with me her fascination with the distinct seasonal shifts in Canada versus her 

place of origin, Brazil: 

Another thing that amazes me, after the winter, everybody, everything comes back to life. 
Because we don’t have that in Brazil. We have flowers and green all year round.… In the 
fall they change a little bit. In the winter they’re less. (Nothing like these transitions?) 
But nothing this extreme, like you know there’s everything is out and then everything 
goes away. This is a miracle. Every time the first green comes out. This is a miracle right 
there. 

Norm was inclined to experiment with her new additions: 

I mean I added sort of two of my own bee balms in the back because they’re native 
species and they’re bound to come back. So I, a good test of it would be the spring when 
we see what actually comes back and flourishes if that makes sense. 

Szczmith mentioned she would ask her gardener friend to take in the view: 
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Oh, yeah. She’s come over to see it. But again, this coming summer will be more exciting 
for both of us I think to see it and kind of see what’s really in there. Because I myself 
don’t know, really, honestly (laughter). I’ve had glances of it infrequently. So, I’m 
hopeful to be much more familiar with it this year, which I’m excited about. 

The couple, K&S, spoke about what would be in store for them at their new home. 

S began by stating, “It’ll be interesting when spring comes around.” K agreed and S then 

continued, 

It’s kind of fun that we want to see what comes up and what survived, and we already 
know the dog ruined half our grass (laughter). But what’s coming back. And what colours 
are in April and May, right? Because we haven’t been through a calendar year yet. 

Finally, Tara S provided her perspective 2 years into the pilot project: 

The plants are really lovely that were picked.… They’re supposed to all come back 
(Yeah, the perennials.). Yeah, so that’ll be great. It’s kind of fun to see what happens 
every year, ‘cause it’ll be a little different every year. 

Anecdotes about insects. For the pilot project, 2016 was a banner year for the bees, as 

many of the reports about nature had to do with these insects’ proclivities. For many participants, 

this was evidence that an ecosystem was taking root, and their feelings were largely positive. 

Barb was one of my early interviewees, and she made a point of recognizing the two most 

popular pollinators, bees and butterflies: 

I guess the main, well, partly it’s the having the native plants and the birds and the bees, 
specifically the bees, well the butterflies, too. I’m not sure I saw any butterflies in the 
summer. I totally saw bees, which was nice, under, the little tray with the water. 

The anecdotes about insects didn’t stop there, nor did the participants always paint a rosy picture. 

Norm pointed out, 

Our gardens have always been kind of lush and have had a lot of life both in flora and 
fauna. So, you know, when my son was younger, we used to watch bees all the time in 
my backyard. But that’s a tough indicator with respect to bees because there is some 
decline I would say. 

In fact, bees and butterflies weren’t the only insect pollinators to make their presence 

known as reported by Rita: 
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Bees. Bees. I don’t have bees; I have wasps. So (laughter) remember? (Oh, we remember 

your house, all right – laughter.) Like a, yeah, I am happy they don’t have– I have a lot of 
them. I notice, too, in my garden this year there was a lot of caterpillars. They ate all my 
roses (Uh oh.). But if they are happy and fine then I’m ok. 

Some participants, such as Ken, showed excitement in all creatures of nature who had 

paid him a house call: 

Animals that are visiting, native animals (laughter), so like butterflies, we’ve seen a king, 
I don’t remember, about four different types of butterflies so far this year. We’ve only 
ever seen one or two before. So we’ve seen about four this year. That new wasp I showed 
you. That giant gold-digger wasp it’s called (Yeah?) 

Ken had never seen that species of wasp before and actually brought it up again during the focus 

group to tell the others how his kids had overcome their fear of it: 

Yeah. There were wasps. A couple of wasps.… We saw a new bug. We’d never seen this 
one. It’s called the giant golden-digger wasp, and it’s about this big (laughing and 
gesturing with his index fingers a length of about 5 cm). 

Barb responded, “Whoa,” and participants’ expressed concern all around the table with some 

hesitantly giggling. 

Ken continued, “It’s brownish-orange; it doesn’t sting. They say it’s friendly, and wasps 

that were only this big (gesturing about 2 cm) would chase it away.” 

Wanda asked, “Really?” 

Ken then stated, “And I would show them [his kids], this looks big and dangerous, but 

you know, it was a very educational summer out front.” 

Other individuals were focused on the growth of their native plants that sustained 

pollinators. Ever the citizen scientist, Wanda spoke of the different timing of the blossoms in her 

rain garden: 

I think we did have lots of encounters in the first couple months of it with the changing of 
the flowers. The red ones were out. And then the white ones were out. And those yellow 
ones (Yeah) were different. And there was a progression, it was a really nice combination 
and so they absolutely, the little ones, the girls definitely engaged in that kind of 
changing. 
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Rita observed a live-and-let-live policy in front of her home: 

I, it must be cultural like I really don’t mind about weeds (giggles). Like if it grows there 
it’s supposed to be there (Ah). Like but my neighbour, “You have weeds!” and I’m 
“What’s wrong with them?” “You have to take them out!” I think they’re so pretty 
(laughter). I love the yellow; I love yellow. And they’re like, they drive her crazy. But 
she won’t take it out. (She won’t?) No, no, no. Because she knows like I really think 
they’re there for a reason—dandelions, like, I love them. 

Water quality and the emergence of biochar. Once the participants realized their rain 

gardens were harvesting roof runoff and repurposing it, they became very interested in how 

effective the drainage capability was and to what end did this serve the goals of the pilot. 

Conceptually, the participants showed a very good grasp of LID and the role their rain gardens 

were playing in the restoration of the local habitat. Lyle impressed upon me the research he had 

done prior to deciding to go ahead with his rain garden build: 

By putting in a little underground cistern of sorts on our front lawn, we know that a lot of 
that water will get trapped locally and be able to be continued to be used locally to 
weather dry spells.… So being able to have, in a discreet way collect our rain water and 
pool it underneath our front lawn will allow it to feed the local plants and then to 
percolate down to the water table struck me as intuitively a really good thing to be doing. 

Barb was succinct with her shared observation: 

It was the ground water thing. The idea that, that water is going back into the water table, 
and it’s being cleaned and filtered as it goes. It’s not just crappy stuff full of salt or 
whatever. I think that’s awesome. 

Rita has a precocious 5-year-old and their conversation is reproduced here: 

The rain garden, and I explain it gets all the water and then puts it back into the ground 
and then she says, “Oh, where does it go?” There’s water in the ground, so she says like, 
“Ok, so it goes into the lake?” (giggles). “They’re all connected?” (laughter). 

Dexter made a point about the current failings of older infrastructure: 

I was also curious about how well would it work with draining rainwater. I thought that 
was a good idea because, also in front of my house, I have seen the incredible floods of 
water just coming down the street when we have downpours to the point where, you 
know, in a severe rainstorm the water’s pooling up going into the street and going up four 
or five feet on either side. 
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Caroline explained how she learned about the systems in play: 

Like I didn’t realize you dig a hole and fill it with different layers of rock. Like I didn’t 
understand it’s, kind of like, I don’t know if you’ve ever been to a water filtration plant 
but they show you the different levels of when they take in the water and filter it down 
through the different sediments like a Brita water filter, right? You almost need to use the 
Brita filter idea that when you pour water into a Brita filter, it’s gotta go through charcoal 
and it’s dripping down. 

In 2016, a handful of rain gardens were randomly chosen to do an informal trial with 

biochar to further remediate the soil the native plants were placed in. Biochar is comprised of 

biomass that has been pyrolyzed into a porous digestate that maintains its structure, traps plant 

pathogens and retains water (Biederman & Harpole, 2013). Lyle was keen to have some applied 

to his rain garden: 

I’ve done some work, some reading on biochar and its properties, and we put it here 
initially, more as a way of detoxifying the runoff of the water as a result of cleaning they 
were doing on the paint. And I know that (Of the brick wall?), yes, there is, the char does 
provide a chemical absorption factor that would help clean the water that was coming off 
and that was an important consideration. 

Barb added that she was pleased to have received some: 

I think if you’re interested in the rain garden idea in the first place, and the biochar is just 
an extra to put on that, it didn’t seem to me that you wouldn’t want the biochar if part of 
your thing is to help retain water. You know, especially around here. It’s sandy and water 
just gets sucked away so fast (Yeah). So that if you can find something that is natural and 
it’s going to help keep it there longer (Umm), that’s great. 

Tara S noted her amazing plant growth and the likelihood of a correlation: 

Well, our garden had the biochar and it exploded (laughter). Like it was way too big, 
there were plants bigger than I was (laughter). Like I had to get a tree trimmer to cut them 
down. Like the stalks were like that (gesturing by forming a circle with her index finger 
and thumb). 
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Topic Question 4: Environmental Stance 

Topic Question 4 asked participants, “Has the rain garden experience affected your 

overall environmental thinking or point of view, especially in regard to the development and 

quality of your neighbourhood?” Participants provided a variety of responses, which I have 

grouped into two subthemes: problems with perception and civic duty via environmentalism. 

Problems with perception. The fourth topic question was open-ended; as such, the 

participants shared with me some constructive criticism about their rain garden experience. For 

example, Norm’s children initially felt this intervention was intrusive. 

When we transitioned into a rain garden and added more native plants and almost 
everything was taken out, well, two thirds of my garden in the front patch and there was 
just sort of native species, my kids almost had a riot (laughter). 

I asked, “Why?” 

Norm responded, 

So it had nothing to do with you, Marc (laughter). They just, I don’t know, they just had a 
visceral reaction to it and maybe change is something, right? They just, yeah, it was just 
interesting. I just let them express themselves (laughter). 

The participants were usually forthcoming with their delight, but on occasion would air 

their frustrations. For example, Szczmith recounted a time when she had unwanted visitors: 

I just noticed I guess probably a month or so, or 6 weeks after on our first visit. And that 
there were holes at the front of the garden by the street. So, there were definitely 4 or 5 
plants gone (laughter). Well, I’m assuming people took them, I can’t imagine anything 
other. 

The popularity of the initial 11 rain gardens that were implemented could have been 

attributed to the fact that their cost was completely subsidized grant money. Throughout the 

2015–2017 period of the Rain Gardens Pilot, I had inquiries from neighbours who wanted to take 

part in the project if they, too, could participate for free. Early on in the pilot, I was concerned 
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that additional rain gardens would only be built if accompanied by some extrinsic reward. I had 

hoped the data from my research study could shed light on this matter. 

Ken actually felt discouraged until we negotiated his place in the pilot: 

Yeah, yeah, for me I wanted to be in the project, but the fact that you were able to get the 
government grant to help pay for it. That’s what really brought me in, because I didn’t 
have that. And I think that might be what a lot of people’s problem is that there not sure 
how much it will benefit them and if they have to put money out, we’re always skeptical 
about it, right? 

Caroline, however, was doubtful that the City of Toronto had prioritized environmental projects 

and was unlikely to incent its residents: 

So, it is a tough time ‘cause working for one of the divisions, you know, it’s a mandatory 
2.6% cut for the budget. So, it would be seen as one of those. It would be a hard sell at 
this point. Right, because you’re going up against childcare (So there are a few other 

people ahead of us – laughter). Yeah. 

Caroline also touched upon the subtleties in the perception of green interventions. Her 

neighbour is an avid gardener and even maintains native plants, but when the giant soakaway pit 

was installed in her backyard, Caroline claimed he thought it was amusing our team was digging 

a hole and just filling it back in. Caroline reasoned, “Yeah, he’s a skeptic. He’s a bit of a green 

skeptic, which is not to say he’s opposed to green, but he doesn’t believe that some of these 

things are actually as green as they are.” 

As it turned out, stories about people’s doubts in the efficacy of green interventions were 

not unique to our immediate area. At the time of our interview, Wanda was a co-chair of the 

Parent Student Council at her and my children’s school nearby, and according to her, the Board 

of Education consultant did not look favourably upon a learning rain garden proposal for the sole 

reason that it would soon go derelict: 

Whenever you do a landscaping project like that it has to be approved by the TDSB 
[Toronto District School Board]. Not so much facilities as you have to have a 
sustainability audit and that audit is done by a consultant with Evergreen. And the 
Evergreen consultant is the failure here (laughter). Unfortunately. 



LOW-IMPACT DEVELOPMENT 79 

I was also met with disappointment when I first approached my local councillor in early 

2015 about how our community might pilot a rain garden trial. With a certain amount of pluck 

and securing funding, I pushed ahead with the citizen-led mandate and overcame the political 

inertia. In my interview, I was asked to elaborate: 

We were met with a stiff arm of bureaucracy that we needed to produce numbers in order 
for this to be believable. And numbers as in like how much water is being processed, and 
that’s fair. We’re working on that. We have a final report coming through. We just got a 
rain gauge from the city and now we’re producing that final report, so it’s pretty amazing 
it’s coming to fruition at last (laughter). 

Civic duty via environmentalism. The conversations that follow represent a mixture of 

optimism and frustration. What was encouraging from my standpoint was how much the 

participants cared about the issues, as this also fuelled the response for the fifth and final topic 

question that is covered at the end of this chapter. The samples provided here illustrate 

participants’ private aspirations and their reactions to the municipal developments on the 

environmental front. The rationale for greater care of the natural surroundings translates directly 

in the professional commitments extoled by CM and the rebuild of her home: “In the rain 

gardens in particular, as you know the house we designed and built on Sammon was, I’m an 

architect, energy efficiency, water efficiency all very important to me.” 

Tara S did her undergraduate degree in environmental studies and was a champion from 

the get go: 

It was a wonderful opportunity (Umm) to be a part of something that was neighbourhood 
oriented. But also very environmental, and you know, it’s very responsible home 
ownership and it would look nice. So it was sort of, how could you not? Why would I not 
want to be a part of this project? 

Barb had a strong intuition that joining the Rain Gardens Pilot was a good thing: 

The main thing was, actually, getting to feel I was doing something to help the planet…. 
So here was something tangible that I could actually take part in, but I was lucky enough 
not to have to do anything, you know, any ground work (laughter), heavy lifting. Yeah, 
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yeah, but it feels like I’m actually accomplishing something in my own section of the 
world. 

Rita is environmentally conscious in the way she runs her local café, and she explained 

why it mattered to her and her husband to be included in our neighbourhood Rain Gardens Pilot, 

as they decided they “had to be a little bit more involved with the environment because the 

climate was changing and like what would be our contribution to the environment.” 

Ken was very straightforward about his role in being kinder to our planet: 

I’m really into it now and want native plants only, and I want to make sure that they’re 
from our area to support a local vendor when I do buy them. It’s changed my outlook on 
horticulture. Is that what we call it? (Sure.) And in eco-environmentalism you don’t have 
to stop showering and have solar panels. You can do little steps that make little 
improvements, right? 

Dexter and I engaged in some banter, but he never lost track of the seriousness of the 

issues: 

I think it’s just important to have more diversity in the plants we have in the city. As 
opposed to having everything so incredibly manicured and sort of the same 25 plants or 
so appearing, you know, hostas on every corner basically. 

I noted, “They are resilient though (laughter).” 

Dexter replied, “They are, I gotta give them that. I don’t mind them, and I don’t want to pick on 

the poor hosta (laughter).” 

My interviewer, the Assistant Camera Operator, was interested in clarifying what my 

motive was in marshalling the resources to build the Rain Gardens Pilot in the first place. He 

wondered whether people felt the health of the community was a priority. I responded, 

I struggled a bit with that when we wrote the grant for the Toronto Foundation, because 
in every grant proposal you had to demonstrate the benefit to the community. That this 
wasn’t just a private landowners initiative. And so we made the case that if we can 
communicate the systems perspective here, there’s a lot more going on than what meets 
the eye. That underground is this subsurface infiltration system that’s actually benefitting 
the community a great deal, because we’re protecting the water. Cleansing the water as 
it’s returned to the water table, as opposed to letting storm water go down the drain 
collecting all kinds of pollutants, hydrocarbons, go right into the sewer and straight out to 
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the lake. We’re also arguing in terms of establishing an ecosystem and building 
biodiversity back into the streets.… We were bringing back nature. And this was a health 
benefit to people as well. You know, the heat-island effect, because we were taking away 
pavement. In some cases we depaved and put in a rain garden instead. There were a lot of 
ways to frame it so that it, not that it was from a selfish, maybe an enlightened self-
interest point of view, where we said, “You know, I think there are a number of people 
who share the same concerns about climate change who are not going to dwell on the 
doom and gloom perspective. We’re gonna focus on constructive measures that people 
can do that wanna do and their own homes in their own space,” and we felt that deserved 
a chance. 

A little past the midway point of the focus group session, the conversation shifted to the 

City of Toronto’s storm water public consultation that had been held 2 weeks prior (City of 

Toronto, 2017a). Every one of the participants in the Rain Gardens Pilot had been invited to 

attend and were also sent the Toronto Water slide deck (City of Toronto, 2017b). Four 

participants in the pilot project attended that consultation on March 20, 2017, and two of them, 

Caroline and Ken, joined the focus group on April 4, 2017. Before getting into the details of the 

public consultation, I asked the focus group if they felt that there were grounds for the creation of 

a city-run rain gardens rewards program. 

Unlike the relatively free flowing reflections in the first half of the focus group session, 

the conversation suddenly pivoted and became focused on a distillation of the city’s storm water 

public consultation, which I had intended to addresses later on. For the next 30 minutes, remarks 

and exchanges were sharper and quicker. The following selection of direct quotes illustrates how 

some participants’ grievances needed to be aired. Barb opened, “You’d have to get city 

councillors to know about them, right? And to talk about them at council and stuff like that.” 

Tara S replied with what she thought it would take to bring about Barb’s claim: 

Well, I mean you also have like the home energy, you apply for rebates. So something 
like offering to extend like a rebate program where people put it in they can get 
something back because it saves storm water, and I mean it’s a great environmental thing. 

Barb responded, “For sure. Absolutely.” 
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Tara then stated, “So something like that would be great and fit in with some of the other 

strategies.” 

It was at this point that the conversation took an interesting turn and Caroline raised her 

concerns: “I don’t know, ‘cause I was at that storm water meeting and I wasn’t very hopeful 

(group laughter).” 

Barb asked, “Which part weren’t you very hopeful about? The environmental part of it?” 

Caroline responded, “All of it (smiling).” 

Caroline spoke of aspects of a city bureaucracy that suffered from the silo effect. She 

implied the city inhibits civic duty via environmentalism. Certain divisions with the city 

appeared to be out of touch with the regular populace, and the other focus group participants 

responded with disapproval of excluding homeowners from incentives to build more LID. 

Ken stated, “That sucks.” 

After a prolonged silence, I then said, “So (big group laughter) bearing in mind 

Caroline’s comments, the question was actually, ‘Are you confident in Toronto Water’s ability to 

deal with issues related to storm water for small properties?’” Caroline, Wanda, Barb, and Ken 

all answered no. Rita quietly looked through the hard copy of the slides. I continued, 

So, you’ll note from the slides, there’s four categories, with the three I think I’ve been 
trying to explain was that Toronto Water is looking after industrial, commercial, and 
institutional, and then there’s this fourth realm, which is a fairly sizeable one, that’s us. 

Rita asked, “The residential?” 

I confirmed, “The residential.” 

Rita agreed, and I then stated, “And … if you look through the slides here,” while passing 

along the complete set to Wanda first, “this is the full package, but it’s not necessary to take it all 

in. Just to get a sense of it.” 
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Far from turning this brief conversation into a searing indictment of how various 

departments at the city let down its constituents, it does illustrate the participants’ feelings 

associated with the failure to get a meaningful rain garden program approved and enacted. 

Wanda and Caroline largely took turns analyzing how bureaucratic paralysis was preventing 

innovative ideas from seeing the light of day. Moreover, the city’s proposal that the residential 

sector be charged the most based on lot sizes irrespective of permeable versus impermeable 

surface area was strongly frowned upon. There were equally important contributions from Barb, 

Ken, Tara S, and Rita. Despite the participants’ disappointment, there was resolve to improve the 

environmental conditions of residential areas, but they would likely face a political uphill battle. 

Wanda started in: “It’s not appropriate at all.” 

Caroline responded, 

No, it’s not. You know, you’re doing the most you can for the environment, but that’s 
why I said at the meeting this really is short sighted, because effectively for the same 
size, the more property you have the more storm water charge you going to have to pay 
even though more likely the bigger property you have, the more lush your garden is. 
Because most people will then put lawns or gardens on their property, so they’re 
penalizing people who have bigger properties. 

Wanda agreed, “Who absorb more water.” 

Barb asserted, 

It’s horrifying. It’s their whole front area where they could have, they have room to, even 
just a tree instead they just have this huge open space that in the summer you’re trying to 
walk by, there’s no shade, it’s absorbing all the sun, and making it extra hot. 

Tara S suggested organizing a strong grassroots movement for more rain gardens similar 

to the fight to hold the same number of daycare spaces in the new city budget: 

Until you get that many people emailing though that, “This is something that we want, 
and this is something that we’re interested in,” you’re, I don’t know that you’re gonna 
have the same, the same sweat. I mean, people care about the environment, but if it 
comes down to like you gotta hit them, “Here it’s gonna cost you this or (laughter) you 
know, this.” 
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Wanda was pragmatic in her approach: 

The relationship between having the, a storm water catchment in a very small area and 
thinking about the preventative aspect of that. In relation to the huge impact to the city 
that would be paying for redoing the washed up bridge or washed up rail tracks in the 
Don Valley or whatever that cost has never been connected. It just doesn’t, people don’t 
connect it. 

Caroline responded, “Different division (big group laughter).” 

Wanda said, “It’s absolutely terrible.” 

Barb then asked, “You’re paying taxes, right?” 

Wanda explained, 

Your taxes, your taxes are not paying for daycare because they’re paying to redo the 
bridge (Mmm-hmm). When in reality, if everyone is, was doing the preventative measures 
to do the, to divert the storm water, we wouldn’t have had to pay for that and your money 
could have been used elsewhere. I mean, the connections are not being made. They don’t 
see the long term. 

Barb commented, “The long term is always better than fixing it constantly, yeah.” 

Caroline then noted, “The only other thing I can think of is to tap the like maybe attach it 

to that department when your basement floods.” 

After a short pause, the focus group gathered again for one final activity. A landscape 

architect’s rendering of a residential bee house was proposed for my third and final phase of the 

Rain Gardens Pilot (DSF, 2015; see Appendix L). This was a nice departure from our pointed 

discussion just before and engaged the participants in an exercise of the imagination. A poster 

board was also circulated to demonstrate the purpose of such a structure designed to be staked 

chest-height in close proximity to the participants’ rain gardens (see Appendix M). The focus 

group members indulged in some light refreshments and were encouraged to casually consult 

one another. The activity doubled as an exit strategy to close out the session, but the participants’ 

responsiveness to this last segment of the focus group session really spoke to their enthusiasm 



LOW-IMPACT DEVELOPMENT 85 

for growing the pilot, which in my mind bordered on the topic of feasibility and expanding the 

scope of the Rain Gardens Pilot project. 

Topic Question 5: Entrepreneurial Pathways 

Topic Question 5 asked participants, “Do you have any suggestions to make about how 

the rain garden project might be improved, or changed, or any other questions or comments 

about the project?” Participants provided a variety of responses, which I have grouped into two 

subthemes: developing a rain garden program and marketing. 

Developing a rain garden program. During the individual interview sessions a large 

amount of data were produced from this fifth topic question. There seemed to be no shortage of 

suggestions about how to grow the Rain Gardens Pilot beyond our coterie. It was very interesting 

to see how the participants underscored the importance of financial supports for any rain gardens 

program’s long-term viability. Many participants alluded to a more self-sustaining model in 

which the revenue stream was not solely dependent on winning grants. For example, Lyle was 

very creative in creating avenues of opportunity for scaling up rain garden programs across the 

city: 

So as a demonstration project, they can show people that on a micro-scale you can be 
doing this in your own home, which both helps you, helps the visuals in your own 
garden, reduce your maintenance, but has a broader, I see the municipality offering some 
kind of inducements, incentives. 

He elaborated further, 

One is coordinate with other interesting people who are doing environmental things like 
Tree Mobile. I can introduce you to our friend who’s a landscape architect, and she’s 
doing some interesting stuff on her website. [It] is about getting more fruit trees planted 
all across the province … there’s cross-pollination opportunities between things she’s 
doing and you’re doing, and tours, garden tours. 

Lyle was convinced we had a cool image to work with and should not sell ourselves 

short. In fact, there were several participants who described our Rain Gardens Pilot as “cool” and 
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CM saw the merit in a rain garden program endorsed by the city: “So, it would be really cool if I 

could say there was these programs in the City of Toronto that this one’s for rain gardens, this 

one’s for rain barrels, this one’s for, you know, energy efficiency.” An architect by trade, CM 

indicated that the icing on the cake would be writing in rain gardens as part of the city’s building 

code rather than just another form of storm water management on site. 

Norm’s view differed from CM’s take on what would drive the rain gardens’ popularity. 

She felt we needed to directly connect with the homeowners who shaped their communities. In 

order for rain gardens to resonate with the constituents, Norm noted we had to first pique their 

curiosity and tap their knowledge of the local flora to help transition rain garden “blocks” that 

would not be left derelict: 

If you think about neighbourhoods and how people view neighbourhoods especially on 
the frontages, you know your eyes are drawn towards a lovely garden, right? You’re 
walking along and there’s patches of weedy grass. But if you happen along a well-kept 
garden, people will look at it. It anchors a block sometimes. And you can convert those 
and get buy-in from those gardens. 

Norm acknowledged that a large part of the pilot project’s success in signing up people to take a 

rain garden was the financial incentive, as the initial roll out of 11 rain gardens was completely 

funded at no cost to the homeowners. Without funds to help subsidize landscaping costs, Wanda 

felt we might have a tough time getting more people on board: 

I think one of the problems with outreach is the diversity of community ways you can do 
it. Is there one way that reaches all of those individuals? It’s hard to do it if it’s not driven 
by City Councillors or driven by subsidy or something like that. I don’t know. It’s a good 
question. 

Szczmith also took a macro-perspective in terms of affiliating the activities of the pilot 

project with city programming at large: 

You know, so that also, City of Toronto, so I guess that’s your associations, efforts at 
keeping communications open with the city departments. I’m sure you have a few people 
to deal with at City Hall (laughter). I guess keeping that was, those channels open, and 
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presence, and keep pushing at them to kind of help your organization be seen, be linked 
to their different initiatives and what not. Gets that community-level involvement. 

Given that I was the last individual to be interviewed, I could not help but process some 

of this valuable feedback. In my mind, I had begun exploring possible responses to the question 

regarding improvements or changes to the direction of the Rain Gardens Pilot project. Certain 

wards in Toronto, for example, have had a mandatory downspout disconnect in effect, but it 

wasn’t until December of 2016 that the entire city was subject to the Toronto Sewers By-Law 

(City of Toronto, 2016), limiting the volume of water entering the combined sewershed. Like 

Szczmith, I talked about the big picture when it was my turn to go on record and make my 

individual interview statement: 

We need to standardize. We need to regulate. And it’s a viable program and the city 
would get a lot out of it in terms of slowing down the watershed, easing the burden on the 
aging infrastructure, cleaning the water that’s going back to our precious natural resource, 
Lake Ontario. 

Marketing. The participants in the individual interview sessions made it clear that there 

was plenty of room to improve the rain garden experience and broaden its appeal. There was 

candour in each of their suggestions, and the mood became lighter and the exchanges quicker 

than the arduous and sometimes uncertain topic of programing in those sessions. I actively 

listened to participants share their firsthand knowledge of their rain gardens and explore new 

ways to do rain garden programming. CM recalled how she had designed the rebuild of her 

home, but when she and her husband listed it for sale, they wanted homebuyers who had an 

appreciation of its environmental features. As most realtors explicitly told her never to mention 

the green efficiencies, CM described choosing a realtor who knew just how to market this aspect 

of their home: 

He did a big feature on it with the sales sheet and he was genuinely interested in how he 
could make it all work so that he could make sure the person actually buying the house 
was somebody who actually cared about all this stuff. 
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CM elaborated that professionals could turn a profit by promoting green technologies, and in her 

circles she wasn’t referring to the realtors: 

It could be landscape architects, right, which would be a huge group that you might want 
to educate and so that they know about a program that was in place. Maybe landscape 
contractors (Great suggestions) so that they could tell their clients. You know, maybe 
you wanna incorporate like doing little workshops for – oh, the gardening clubs, right? 

Ken believed the path forward was to get the big retailers on board like Canadian Tire. 

Later during the focus group session, the participants expanded upon Ken’s initial assertion. It 

was important to the participants that people got up close to the real thing, and Szczmith was 

enthusiastic to see more and perhaps glean some gardening tips from rain garden homeowners 

from other locations: “Or put it on tour! Put it on the tour. (Hosted by Rangers?) Yeah, tell me 

where’s the nearest rain garden in relation to our address? Danforth?” Wanda was confident that 

if the rain garden concept could be communicated through the minds of Girl Guides and Girl 

Scouts, there was potential to reach national, party-organized communities of families. It seemed 

to me a perfect time to tap the synergies of the focus group, and I asked Tara S to recall her 

individual interview in which she suggested to partner with the hospital that was geographically 

located in the middle of our residential Rain Gardens Pilot and originate self-guided tours from 

there: 

Well, I think it would depend on the day, I mean it would have to be a nice day. If you’re, 
“Hey, if you’re here, why not check out the neighbourhood while waiting for an MRI?” 
(Big group laughter.) “Doctor running an hour behind?” … So, it’s just appealing to 
people like that who want to get outside for a breather, you know? 

Wanda responded, “If people want to take a 10-minute walk, ‘Here’s a 10-minute circuit 

you could do.’” 

Ken affirmed, “Yeah, I like that idea.” 

Snapping her fingers, Tara S said, 
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My brain was on fire that night. (Big group laughter.) I just tapped into this like. But like 
I think you have a captive audience, and I think the same thing is you could also do the 
East York Civic Centre, where people are waiting for, you know, for parking permits, or 
you know, all sorts of stuff. You can put it there or you can have at Walter Stewart 
Toronto Public Library, and they have a gardening display right now. 

Barb suggested, “You could put a poster, so they could actually see it and put pamphlets 

underneath.” 

Other focus group contributions helped me decide what should be included in my 

exhibitor’s tent kit: 

• put native plants on display, 

• display the subsurface layers of rain garden media in a glass bowl, 

• show pictures of the pollinators, 

• produce a flyer with the key advantages highlighted, 

• hand out kid-friendly bee stickers, 

• provide desk copies of recognizable gardening publications, 

• share news coverage, and 

• loop our videos on a laptop. 

They told me ways that guests might see the merit in having rain gardens, and the rain 

garden event kit was born from these ideas (see Appendix N). While these public functions 

served to educate, they also provided opportunities to do private consultations and explore 

options to build rain gardens at the homeowner’s expense. 

One participant’s suggestion to lead workshops from local Home Depots had the dual 

purpose of educating and marketing to customers who might have never considered purchasing 

this niche form of gardening before while the take away was giving people something to think 

about. A bonus for us might be if customers would put their money to a good use. Another 
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participant said making the rain garden concept less complicated and, therefore, less 

overwhelming, encouraged her family to adopt a rain garden and increase her trust that we knew 

what we were doing. In a sense, through these comments, I continued to find ways to lower the 

barriers to entry, as I had done in bringing the Rain Gardens Pilot to homes in our neighbourhood 

in the first place. This, among many other realizations, is discussed in “Chapter 5: Data 

Interpretation.”  
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There’s a bee house now staked in front of my rain garden. I wonder what types of bees it will 

attract and whether they think my place has curb appeal (Yamaguchi Field Notes; see Figure 8). 

 
Figure 8. Twenty-three different native plants make a display of biodiversity. 

Note. Photo by Marc Yamaguchi. 

Chapter 5: Data Interpretation 

As both a participant and an observer in writing this account, I had to be cognizant of the 

experiences of all the participants, including my own. In Chapter 4, I documented participants’ 

perspectives about the rain garden project. In this chapter I review their perceptions of what 

worked, what did not, and what might be changed in a subsequent similar project. I also discuss 

the meanings and the experiences of the individuals who piloted the technology of the rain 

gardens. I then describe how participants’ experiences matched with or differed from other 

published works and theories. Hence, this chapter addresses my original research question as 

stated in Chapter 1: 

What were the experiences and perceptions of the participants in a neighbourhood-based 
pilot project designed to assess the efficacy and feasibility of residential rain gardens as a 
means of improving the retention of storm water runoff from home lots and as small scale 
habitat enhancement using native plants? 

The responses to the five subtopics posed in the individual interviews and the resultant 

four review topics discussed in the focus group created a sizeable but cohesive pool of 



LOW-IMPACT DEVELOPMENT 92 

information for analysis and interpretation. This chapter of my study accounts for the themes that 

were emergent in the collective narrative and the personal effects of the Rain Gardens Pilot on 

the project participants. Although the participants’ interpretations of their experiences with their 

individual rain gardens were diverse, they provided valuable insights and contributed to the 

identity of the community in which the pilot project was situated. As a participant-observer, I 

hope my interpretation of the research data elucidates the views of the community members 

turned stewards in the Rain Gardens Pilot. 

Understanding the Perceptions and Motivations of Participants in the Pilot 

The participants who voluntarily joined the Rain Gardens Pilot were involved in small-

scale practical actions undertaken either by themselves or by their families. As supported by the 

data from the interviews and my observations, the participants’ motivations appeared to be both 

a response to issues related to climate change and a desire to enhance their quality of living. I 

observed, and the participants reported evidence of, improved exteriors and beneficial practical 

modifications to their homes, increased environmental awareness as well as shared or distributed 

knowledge, and a ripple effect from popularizing the concepts of the rain gardens with visitors 

on their streets. The subsections of this chapter summarize the results of the individual 

interviews as per topic questions documented in Chapter 4 and synthesize the data that resulted 

from each of them. 

Topic Question 1. Interview Topic Question 1 asked participants, “Why did you become 

involved in the Rain Gardens of East Danforth pilot project? What did you know about it (or 

were told about it) at the start that made you want to be involved?” The participants’ individual 

testimonies were indicative of their desire to become involved in the Rain Gardens Pilot on 

account of knowing their landscape designs were well thought out and the merits of it were easy 
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to understand. The rain garden concept was initially perceived to strike a balance between 

functionality and curb appeal. Participant Szczmith thought her income property had “looked 

neglected,” but she thought a new natural and creative scheme fit in with the ongoing changes to 

front lots in her neighbourhood, and she noted seeing “a few neighbours do a few really 

interesting things south of us and then north of us, and I was quite envious of their creativity.” 

Lyle noted the aspects of reduced maintenance and the environmental attributes. The decrease in 

water consumption, and the perennial pollinator plants that would provide colour and sustenance 

throughout the whole growing season, which to him was “really, really important.” For Wanda, 

the decision to have a rain garden was her intention to bring back some order. Her front lawn had 

looked unkempt and she had been putting off redeveloping her space, and to her it “just needed 

to be taken care of” so it would not be such an eyesore. The fact that all of the project 

participants were recipients of the TRCA concrete deliverables (see Appendix J), enhanced the 

pilot project’s credibility, sparked curiosity, and formed an incentive for becoming involved in 

the Rain Gardens Pilot project. 

It seems reasonable to state that the participants became involved in the project because 

(a) the majority of them received rain gardens at no cost, (b) they wanted to take some 

reasonable local actions to address issues in climate change, (c) they were convinced that the 

installation would be done properly, (d) they anticipated the rain gardens would enhance the 

appearance of their front yards, (e) the rain gardens would require little maintenance and reduce 

water consumption while encouraging the attractive perennial plants that attract pollinators, 

(f) they had appreciated meeting in person to gain clarification and even getting up close to see 

for themselves the physical apparatus of a rain garden, and (g) they partly made the decision to 

go ahead with an installation based on other neighbours agreeing to do the same. 
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Topic Question 2. Interview Topic Question 2 asked participants, 

You received a rain garden in the summer of 2015–2016. Now that a year or that some 
time has passed what are your feelings about it? Has your rain garden attracted interest, 
comments, or questions from your neighbours? If someone asked you to explain our pilot 
project so far, what would you tell that person? 

As the participants revealed what they had thought about their rain gardens or what the rain 

gardens had meant to them, I could not help but think how the responses to this topic could 

translate well in the community. Of note, word-of-mouth communication has been key in 

sustaining conversations about rain gardens beyond the original stewards of the Rain Gardens 

Pilot. For example, Tara S really enjoyed having chats with people who slowed down to have a 

look: 

I love it when people walk by and they see the sign (Um-hmm) in the yard and, you 
know, I can talk about it and I love that. It makes me feel like I am a part of a bigger 
thing. 

K&S felt reassured that there was a shared concern for the environment and for the community 

in general and “a sort of shared value set” expressed by several homeowners in the area. Norm 

explained that she received no push back from her neighbours; in fact, she was asked to find out 

on behalf of her neighbours if more funding for rain gardens was forthcoming. 

In several instances, the participants embraced their role as ambassadors of their rain 

gardens and voluntarily spread the word about having rain gardens at home. In this context, the 

participants were active in growing people’s appetite for less manicured and more natural 

landscapes, which also offered practical benefits that were not easily detected without some 

degree of explanation. The participants’ descriptions of the dispersion of knowledge among 

neighbours and passersby were evidence of the power of the Rain Gardens Pilot project in the 

social distribution of knowledge (Brown & Duguid, 2000). 
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However, not only was practical or technical knowledge socially distributed, but also 

Rita’s rain garden attracted the interest of her next-door neighbour to the point that her neighbour 

took over tending to her garden. For that neighbour, the rain garden became a source of pride, 

and a conversation bridge with Rita’s young daughter: “She teaches, she tells [my daughter] the 

names of the plants, and she loves the rain garden. She always asks how, ‘Do you wanna do 

anything else with this rain garden?’” Ken described himself as introverted but exclaimed he had 

spoken with many neighbours that he normally would not have met on account of the increased 

time he spent out front with his rain garden. Conversations were described as developing 

naturally as a result of the rain gardens, and the participants were appreciative of the community 

engagement that the project appeared to generate. 

Moreover, the participants who were parents pointed out that their children had become 

involved and were observant of the waves of colour in their new rain gardens. The parents 

expressed a desire to see a type of environmental education develop around their children’s 

connection to nature, something that normally seemed limited in the urban setting. They 

interpreted the Rain Gardens Pilot as providing a number of teachable moments showing that 

connecting with nature was possible and could be meaningful in the city. 

For example, Rita stated the importance of offering hope for the next generation: “Now, 

having a daughter, the world that I have I want it to be better for her. And I wanna teach her like 

some things. Like she’s little, that we can do better and we can make a difference.” Tara S has 

been very supportive of her child’s curiosity and the opportunity to teach the small 

environmental lessons: “You know, we talked to our daughter about it, ‘This is a rain garden and 

it’s not just a garden’, and ‘What does it do?’ ‘Well, it filters the water and it collects it.’” Dexter 

thought it was a good idea to provide a formal education in “public schools in a particular 
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neighbourhood that’s being targeted and get them to either work on one with supervision or to do 

a little tour.” Wanda asserted that a rain garden’s merits could best be taught on site: “I’m very, I 

have always been keen to do one at the school.” Her vision for attracting interest and further 

comments extended to the school district, churches and greening spaces in communities. There 

was a distinct sense of confidence among the participants that rain gardens were one way to 

garner attention for lasting environmental conservation. 

Topic Question 3. Interview Topic Question 3 asked participants, 

In the time that you’ve been involved with the rain garden project you have probably 
made some observations about the development and operation of your garden plot, 
perhaps in areas like water retention, plant growth, and as a habitat for insects or birds. 
Could you please share any observations and comments about your rain garden 
experience? 

This topic elicited some of the most amusing moments in the interviews as the participants 

shared their observations without the assistance of a notebook or digital device. The participants’ 

responses reflected honesty and sensitivity to their surroundings. For example, Barb noticed an 

increase of activity below her porch: “I guess the main, well, partly it’s the having the native 

plants and the birds and the bees, specifically the bees, well the butterflies, too.” Rita was gentle 

in her recollection of what are normally thought of as pests. 

Bees. Bees. I don’t have bees; I have wasps. So (laughter) remember? … I notice, too, in 
my garden this year there was a lot of caterpillars. They ate all my roses (Uh oh). But if 
they are happy and fine then I’m ok. 

Szczmith was the funniest of all when she explained that her pests had to have been the humans, 

who dug out five or six of her native plants a month after her rain garden was installed. 

As the discussions continued, the participants’ encounters with nature were more broadly 

defined. Wanda fondly recalled how her girls pointed out the changing colours of the flowers in 

a steady progression of nourishment for the pollinators. Lyle highlighted how the water retention 

of the garden area meant those plants were self-sustaining and said the excess water percolating 
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“down to the water table struck me as intuitively a really good thing to be doing.” Barb’s 

sentiments were similar: “The idea that, that water is going back into the water table and it’s 

being cleaned and filtered as it goes. It’s not just crappy stuff full of salt or whatever. I think 

that’s awesome.” Dexter was unnerved every time there was a heavy downpour. More rain 

gardens, he predicted, could mitigate the impact of storm water in which “the water’s pooling up 

going into the street and going up four or five feet on either side.” Tara S noted that she had been 

willing to try biochar for it’s filtering capabilities, but was surprised and amused by her garden 

once it had been infused with biochar: “It exploded (laughter). Like it was way too big, there 

were plants bigger than I was (laughter). Like I had to get a tree trimmer to cut them down.” 

Among the many participant interpretations, meaning-making seemed to have occurred, 

generating some of the richest data in this study. The participants told their stories with a 

measure of glee and a fair amount of laughter. They appeared to feel comfortable expressing 

their disappointment on the topic of general environmental degradation but showed enthusiasm 

in the care of their rain gardens as a type of valid response. In fact, responses to Interview Topic 

Question 3 more often than not allowed for the smooth transition to discussions in Interview 

Topic Question 4. The rain gardens seemed to be both tangible proof and symbolic of the 

participants’ underlying concerns for the environment as they could reconnect with nature via 

their rain gardens. 

Topic Question 4. Interview Topic Question 4 asked participants, “Has the rain garden 

experience affected your overall environmental thinking or point of view, especially in regard to 

the development and quality of your neighbourhood?” This was arguably one of the most 

fascinating parts of my research because it seemed to me to probe the depth of people’s 

understanding and extent of their ongoing association with the rain gardens. For example, CM 
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was very focused in achieving certain standards as per BMPs in her architectural profession: “In 

the rain gardens in particular, as you know the house we designed and built on Sammon was, I’m 

an architect, energy efficiency, water efficiency all very important to me.” Tara S projected her 

environmentalism via the rain garden outside her front door: “It was a wonderful opportunity 

(Umm-hmm) to be a part of something that was neighbourhood oriented. But also very 

environmental, and you know it’s very responsible home ownership, and it would look nice.” 

Barb contended that the rain garden countered the cumulative effect of negative reports on the 

state of the environment: “Yeah, yeah, but it feels like I’m actually accomplishing something in 

my own section of the world.” Ken enthused, “It’s changed my outlook on horticulture. Is that 

what we call it? (Sure.) And in eco-environmentalism you don’t have to stop showering and have 

solar panels. You can do little steps that make little improvements, right?” 

When I originally drew up the contract for the Rain Gardens of East Danforth pilot 

project (see Appendix O), I was uncertain if participants would engage with visitors who were 

curious to learn what had been done to the participants’ front lawns, but I believe that the data 

collected in this study shows how each participant in his or her own way demonstrated faith in 

the project and the environmental merit of being replicated for others in the city. In the course of 

establishing and tending their rain gardens, participants have learned of the vital and practical 

role of the gardens in sequestering rainfall and snowmelt. Beyond the direct, practical purpose 

and value of the rain gardens, participants also noted the importance of providing habitat for 

pollinators, thereby helping stabilize our local food sources. Some even noted that the 

blossoming flora and seasonal transitions in the plants seemed to reduce stress. Dexter 

considered the bigger picture and determined more biodiversity was required and expressed 

confidence that rain gardens were a model the city should adopt. 
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As noted in Chapter 4, questions from the one-to-one interviews were used to structure 

the focus group discussions, which allowed for participants to reacquaint themselves with views 

they had previously only raised with me. Furthermore, the focus group may have been a salve for 

the isolation participants may have expressed when anxiety about the impacts of environmental 

degradation surfaced during the individual interviews. For Interview Topic Question 4, the 

results from the focus group revealed much and have allowed me to make generalizations in 

regard to the participants’ deeply held beliefs. 

In fact, the participants’ responses were not consistently optimistic, as Caroline expressed 

some sobering views at the focus group session. Caroline shared that the storm water charge the 

city was proposing at the time of the focus group was going to penalize big residential lots and 

inadvertently provide the motive for more paving over of permeable surface areas. Barb found 

that notion to be intolerable, claiming that people who added more asphalt made it unpleasant for 

people like her who regularly walked her dog along those streets: “You’re trying to walk by. 

There’s no shade. It’s absorbing all the sun, and making it extra hot.” Also in the focus group, 

Wanda was critical of underfunding green infrastructure because tax dollars could be used for 

preventative measures like responsibly diverting storm water. She equated not paying now with 

paying much more later, given that covering the cost to replace washed-out bridges had the 

potential of causing budget shortfalls in other critical social services. On the other hand, city 

investments in LID are not easily justifiable for people like Caroline’s neighbour, whom she 

described as “a skeptic. He’s a bit of a green skeptic, which is not to say he’s opposed to green, 

but he doesn’t believe that some of these things are actually as green as they are.” 

In both the one-to-one interviews and focus group discussions, the topic of rain gardens 

became the lightning rod for issues surrounding storm water management. As stated in Chapter 4 
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on the theme of problems with perception, the participants spoke of overcoming the status quo 

most effectively through some combination of education and demonstration. The price of not 

doing anything was infuriating for some participants, which indirectly underscored the 

importance of recognizing rain gardens as a turn-key solution; that is to say, residential rain 

gardens deserved attention for raising the quality of living in Toronto neighbourhoods. Rain 

gardens were a physical expression of the study participants’ notion of environmentalism. 

Moreover, their continued participation in the Rain Gardens Pilot project articulated what they 

saw as a need for a coordinated and impactful response to the environmental neglect of things 

integral to the quality of life in the urban setting. 

Topic Question 5. Interview Topic Question 5 asked participants, “Do you have any 

suggestions to make about how the rain garden project might be improved, or changed, or any 

other questions or comments about the project?” As shown by the results reported in Chapter 4, 

the individual interviews on this final topic question generated a lot of data related to how the 

Rain Gardens Pilot project might evolve. Norm maintained that attractive neighbourhood 

frontages can anchor a block “and you can convert those and get buy-in from those gardens.” 

Wanda put forth that for a comprehensive rain garden program to take root, it would require the 

help of a city councillor championing the cause or be driven by a subsidy. Tara S felt that the 

more onlookers the better, and a greater number of visitors would result if there were a greater 

variety of activities in a rain garden, such as a tour. Szczmith singled out the importance of 

networking with municipal institutions, and when I was interviewed as a participant in this 

research, I raised the possibility of tapping the synergies of federal and provincial initiatives. 

The one-to-one interviews data from Topic Question 5 was very grounding in that almost 

all contributions were practical in nature and avoided wild speculations. CM explained that 
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landscape architects were a group to approach because their clients and their landscape 

contractors could adopt a new business model, the way her real estate agent had done when she 

sold her house with the rain garden included: “He did a big feature on it with the sales sheet and 

he was genuinely interested in how he could make it all work so that he could make sure the 

person actually buying the house was somebody who actually cared about all this stuff.” 

Caroline introduced me to the architect who did the rebuild of her home shortly after her 

individual interview but prior to the focus group session. His firm donated the construction and 

staking of bee and butterfly houses for a handful of participants who eventually took part in the 

rain garden tour later in the summer of 2017. 

I soon recognized the value in the advice I was being given by the participants and began 

planning RGU activities for the 2017 summer season. Tara S believed a sure fire way of 

connecting with the next wave of rain garden owners was to be an exhibitor in the local farmers’ 

markets: “you’re hittin’ people.… Those are your market; those are your people. If you can 

afford a farmer’s market (Um-hmm), and you’re motivated to go, then yeah.” Rita offered the 

same suggestions. Wanda also saw the pay off in promotion. At the time I conducted the 

individual interviews for this case study, the 2015 promotional sign that the DSF had staked on 

our properties was being phased out. The decision by the DSF led to my decision to create a 

lawn sign of our own; hence, the Rain Gardens United lawn sign was designed and staked out at 

the Rain Garden sites in the fall of 2016 (see Appendix K). This was a prelude to the eventual 

transition to our identity as independent rain garden advocates in the neighbourhoods where we 

lived. In 2017, the DSF’s Homegrown National Park Project in Toronto was superseded by the 

DSF’s National Butterflyway Campaign, which cross-promoted Rain Gardens United. 
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The emblematic Rain Gardens United lawn sign was designed for its capacity to foster 

not only a spirit of inclusiveness among the 2015 and 2016 rain garden owners in this case study, 

but also to act as a bridge to potential construction of new rain gardens in 2017. Before I met 

with my graphic designer to discuss the look and feel of the lawn sign, I consulted a publication 

by Corner, Webster, and Teriete (2016) called Climate Visuals – 7 Key Principles for Visual 

Climate Change Communication. Their research impressed on me the idea that a visual had to be 

simple, constructive, and upbeat to avoid the doom-and-gloom that can prevent environmental 

communication strategies from effecting best practices in their target audiences. 

Moreover, the Rain Gardens United lawn sign served as a meaning-driven, socially 

situated identity marker (Brown & Duguid, 2000) and allowed me to discover myself within the 

pilot project. The sign appeared to also resonate this way with other participants. Ken, Tara S, 

and Wanda reported how convenient it was to refer strangers to the website address that was 

prominently featured on the new lawn sign. S of K&S said when his family first moved in, they 

felt it was cool to share the same sign with several other properties in the area where he jogged. 

According to S, the new lawn sign also helped communicate to people passing by that the 

inclusion of wildflowers on their property was intended as a deliberate and desired look. At 

various times during the individual interviews, the participants described how their signs were a 

physical reminder of their membership in a community of practice. Although I previously 

discussed the theories of Wenger (2010), along with Petty and Cacioppo (1986), Rogers (2003), 

and McKenzie-Mohr (2000), in Chapter 2, it is in the following sections of this chapter that the 

theories help explain and give relevance to the data. 
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Community of Practice 

In June of 2015, the DSF Ranger volunteers joined me for our first rain garden 

installation under the guidance of a field specialist at the TRCA and a master gardener with the 

Toronto Master Gardeners. As noted in Chapter 1 of this paper, I carved out a small space for an 

ecosystem designed to harvest rainwater so that I could demonstrate to attendees that my event, 

like so many others at the 100 In 1 Day (Evergreen, n.d.), was a social and environmental 

intervention to bolster a community in the city. On first glance, Bandura’s (1986) social 

cognitive theory appears to make its mark in such demonstration and observation forms of 

learning. However, Bandura’s (1986) focus on the transfer of knowledge from teacher to student 

made me question whether the relationship could be more dynamic so as to allow for role 

reversal. Lave and Wenger (1991) also alluded to the heavy social component in learning, and 

further explored what Bandura (2001) identified as collective agency. Like the organizers of the 

100 In 1 Day, I was very interested in pluralistic knowledge sharing, which Lave and Wenger 

(1991) have called legitimate peripheral participation, as previously noted in Chapter 2. A major 

goal of my research was to determine if the pilot project could germinate beyond the original 

group of participants in the study. By completing the installation of the first rain garden that day 

in June 2015, the DSF volunteers and I believed that a number of local homes would become 

members of what is known today as Rain Gardens United. Fittingly, Figure 9 shows our project’s 

geographic impact and increase from 11 residential rain gardens in 2015 to a total of 31 in 2017. 
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Figure 9. Map of East York with Rain Gardens United sites marked by brown push pins. 

Note. From Butterflyway Project, by Google Maps, 2018, Toronto, Canada: Google Maps. 
Copyright 2018 by Google Maps. Reprinted with permission. 

One of the most rewarding aspects of running the Rain Gardens Pilot was witnessing the 

coming together of neighbours who shared their knowledge of rain gardens and the positive 

benefits conferred on people who acted on the knowledge gained. For example, participants 

K&S inherited their rain garden when they bought a house within the pilot, and although they 

considered themselves to be on the periphery of the original initiative, they were captivated by 

the spirit of the Rain Gardens United project. K expressed her appreciation and desire to meet 

with other members in the neighbourhood, and in particular the stewards of the rain gardens. “I 

think there’s sort of a shared value set there. It’s expressed and it’s a concern for the 

environment. Concern for community. I think there’s something really nice about that.” 

As described in Chapter 2, Wenger proposed four factors (domain, community, practice, 

and convening) as critical to sustaining and deepening members’ engagement in a community of 
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practice (CoP). However, defined roles for members vis-à-vis the Rain Gardens Pilot were never 

very clear. In fact, consultations were not intensive enough to establish how we were to govern 

ourselves, declare boundaries, or target goals for the partnership. This spirit of community was 

not truly articulated until I conducted the focus group session, at which the project participants 

openly exchanged stories and shared information about their experiences. The participants at the 

focus group shared their reflections and concerns and took turns relating what they had 

internalized, all the while being considerate of everyone’s right to contribute to the discussion. 

The focus group turned out to be a productive inquiry and a demonstration of some of the factors 

that Wenger (2010) considered to be important attributes of a CoP. 

In the focus group, Ken was particularly excited to help assuage others’ fears of 

unpopular pollinators such as wasps. He is a prime example of imparting the values of 

belonging, learning, and doing. Ken has since become a DSF Butterfly Ranger and a monarch 

advocate at his children’s school down the street from where he lives. He has been asked to co-

chair the Outdoor Education and Gardening Committee and will follow up on a butterfly 

assembly that he ran in June 2017 by joining Grade-5 teachers as a guest speaker on preserving 

pollinator habitat. I find Ken’s enthusiasm to be inspirational, especially given that his target 

audience is primarily elementary school-aged children. I have one child attending the same 

school with another infant due to enrol there as well. The sticker deliverables I developed for the 

Rain Gardens United tent exhibits in 2017 were designed for young minds (see Appendix P), and 

it was Ken who reinforced the notion to me that reaching this demographic was critical. 

As noted in Chapter 4, during the individual interviews and focus group session I 

received participant contributions and advice. The travelling event kit that I developed for the 

2017 tent exhibits was largely informed by the suggestions made by members in the pilot project 
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during their individual discussions with me (see Appendix N). Participants in the pilot suggested 

that deliverables ranging from flyers to stickers, informational media like videos and 

authoritative books, and plant displays and replica rain gardens were materials that would go 

over best with the uninitiated. The individual interviews had given me the confidence to 

approach the focus group and ask whether a potential collaboration with an established local 

architectural firm would be desirable to provide feedback on the design, cost, and functionality 

of a residential bee house rendering (see Appendix L). This initiative helped shape the course of 

events in the third year of the Rain Gardens Pilot and represented a kind of bridge that linked 

learning with performance (Wenger & Wenger-Trayner, 2015). This evolution in the Rain 

Gardens Pilot would likely never have occurred without the kind of leverage Caroline proposed 

during her individual interview: 

The only other thing I can think of is if you want I can see about whether my architect … 
would be interested. I know they’re really interested; they’re the ones who do the bee 
hotels, and they helped do the Fairmont bee hotel, so he’s a good connection to make 
regardless. 

It turned out that Caroline’s architect’s firm had collaborated with the DSF in the past 

and exhibited bee condos at a Fort York event in downtown Toronto. Prior to the focus group, I 

proposed that we enhance our rain garden habitats with resting places for pollinators. After the 

focus group, the architect agreed to debut his environmental designer’s residential units later that 

summer at our 2017 Rain Gardens Crawl. 

In addition to this example, other participant comments made in the individual interviews 

manifested into actions, and, in this way, the interview conversations became a kind of incubator 

of marketing strategies for Rain Gardens United (RGU) in 2017. For example, the participants 

suggested RGU exhibit at Farmers Markets, which resulted in eight occasions during the summer 

of 2017. Similarly, other participant suggestions resulted in RGU offering workshops and 
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exhibits at a range of public, environment-related activities such as an Earth Day workshop at a 

United Church in Caledon, the inaugural Let’s Live Green Environment Day in Burlington, and 

Leslieville’s annual LEAF Tree Festival in Toronto. 

As noted in Chapter 2, Wenger-Trayner and Wenger-Trayner (2016) identified the five 

stages of development experienced by a CoP (i.e., potential, coalescing, active, dispersed, and 

memorable). I believe that my results document the first three stages, but I concede that the last 

two stages are more difficult to identify within the scope of this case study. The 2017 individual 

interviews and focus group were conducted for the participants who had rain gardens installed in 

the summer of 2015 and 2016. Moreover, the data collection became a de facto joint opportunity 

for the participants to express their interests, concerns, and suggestions as per Wenger’s active 

stage of development of a CoP, as defined earlier in Chapter 2. 

In her individual interview Tara S also offered ideas that led to programming for the 2017 

Rain Garden Crawl, an event that included a truncated walking tour of the neighbourhood rain 

gardens and added three onsite, outdoor workshops by three businesses that promoted 

sustainable living. One of the workshops resulted from Tara S’s request to hold an instructional 

session about maintaining rain gardens. She also thought RGU needed another feel-good story to 

update the pilot’s progress. Serendipitously, during the week of the Rain Garden Crawl my 

mentor, who had run her own rain garden project years before, and I were interviewed about the 

merger of our two rain garden pilot projects (see Appendix Q) in the local newspaper. The 

coming together of two rain garden pilots to entrench our identity and allow us to advocate as 

one voice for more LID projects in municipal affairs struck me as an example of Wenger-

Trayner and Wenger-Trayner’s (2016) memorable stage of development. Since this development 
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occurred beyond the timeframe of this case study, the implications of such an event must be left 

for discussion in Chapter 6. 

As both researcher and participant in the Rain Gardens Pilot project, my dual role 

allowed me to benefit from the participants who became both students and instructors. Thus, we 

took turns benefitting from social learning and adhered to Wenger’s (2010) concept of the 

discipline of practice. Although we lacked a formal covenant, we managed the boundaries of 

community by undoing the limitations of more typical modes of learning and knowledge 

transfer: teacher is student and student is teacher. Hence, the participants were not merely 

“subjects” but active in the co-development of the pilot. 

It was impossible to know whether visitors to my tent exhibits at the markets were seeing 

the value in building rain gardens at home or whether they saw rain gardens benefitting their 

respective communities. It is difficult to claim that the tent exhibits had more than a marginal 

effect on the proliferation of rain gardens. However, taking into consideration the participants’ 

sense of belonging, the extent of their learning, and the examples of promoting rain gardens, I 

argue the participants have formed a common interest and consciously decided to advocate on 

behalf of the RGU as a cause that is relevant to their belief systems. Tara S, for example, has 

taken a stock of RGU flyers (Yamaguchi, 2017; see Appendix R) and intends to stake a rain 

gardens flyer box next to her lawn sign to allow passersby to take information with them. Wanda 

distributed a City of Toronto (2014) Greening Your Grounds guidebook to a couple who later 

contacted me and had a rain garden installed at the beginning of the summer of 2017. Barb’s 

mother saw what her daughter had done with the front yard and decided she wanted a soakaway 

pit with an array of native plants to complement her own downspout disconnect. 
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With each instance of participants turning into advocates, members in this CoP 

potentially benefitted from developing their own social connections and new networks. If, as is 

commonly stated in advertising, membership has privileges, the members of this case study 

derived a sense of accomplishment in being looked upon as citizen scientists and having other 

neighbours come to them seeking their knowledge and advice. 

The interview and focus group conversations suggest that the participants in this case 

study have become more attuned to storm water management issues and the public policies that 

could address them. An outcome of participants’ involvement in the Rain Gardens Pilot project 

was that their basic orientations were reinforced and supported. Earlier in this chapter, I reviewed 

the results of Interview Topic Question 1 that asked the participants about their motives for 

joining the pilot, and it was revealed that they had a basic understanding of LID prior to agreeing 

to install a residential rain garden. While it could be argued that some participants enjoyed the 

shared association with the DSF in the early going of the pilot, their knowledge of practical 

green interventions was enhanced and their understanding of stewarding ecosystems in the urban 

setting was sharpened as they themselves began to live and breathe the Rain Gardens Pilot 

mantra to reconnect with nature and do so by example. One participant, Ken, who became a DSF 

Ranger volunteer in the summer of 2017, took seriously what Wenger and Wenger-Trayner 

(2015) described as the participants’ “collective responsibility for managing the knowledge they 

need, recognizing that, given the proper structure, they are in the best position to do this” (p. 4). 

To reiterate, the individual interviews gave me the confidence to approach the focus 

group and co-create or co-construct a new phase in the Rain Gardens Pilot. Tara S suggested we 

come together as a community with an outpouring of email, much like the 2017 campaign that 

saved the current number of daycare spaces in response to the City Budget Chief trying to find 
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efficiencies by reducing daycare funding significantly. I saw this as an opportunity to consult my 

RGU volunteers during the June 2017 Rain Garden Crawl, and we shot a 60-second short film to 

support a 2017 online fall campaign (see Figure 10). In September 2017, we launched a 

Change.org (n.d.) online petition—a call-to-action for the city departments of Toronto Water and 

Toronto Transportation to devise a scheme incentivizing homeowners’ installation of green 

infrastructure that treated storm water at site. These, among many other instances, define in part 

the Rain Gardens Pilot as a community of practice. 

 

Figure 10. Petition to the City of Toronto: Rain Gardens United 2017 online fall campaign. 

Note. From Make Toronto Rain Garden Friendly, by Change.org, n.d. Copyright 2018 by 
Change.org. Reprinted with permission from https://www.change.org/p/toronto-water-make-
toronto-rain-garden-friendly 

Elaboration Likelihood Model 

Reflecting on the overall experience of this research and the data from the individual 

interviews and focus group, I sought to determine to what degree the participants had been 

persuaded to champion the Rain Gardens Pilot project and what kind of behaviours came as a 

result. Participants’ responses to Interview Topic Question 1, which forms part of the data set in 
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Chapter 4, indicated they were motivated to join the Rain Gardens Pilot through a combination 

of credible information, trust in its proper execution, and financial assistance. While these may 

be considered persuasive tactics initially, this case study explored what phenomena took place 

post-installation of the participants’ rain gardens. The ELM has relevance to my thesis because 

this concept is predictive of long-lasting changes to attitudes and behaviour. More specifically, I 

have researched how deeply a message is processed to understand the merits of a particular 

argument and whether the conviction endures. 

In Chapter 2, I have alluded to the relevance of the central persuasion route in Petty and 

Cacioppo’s (1986) ELM as indicative of change in behaviour, but just how substantive a change 

is largely dependent on how the information is initially conveyed by the sender and then 

subsequently processed by the receiver. According to the ELM (Petty & Cacioppo, 1986), the 

concept of literal central persuasion denotes attitudes are more enduring and likely to result in 

behaviour. Petty and Cacioppo (1986) wrote, “In the ELM, arguments are viewed as bits of 

information contained in a communication that are relevant to a person’s subjective 

determination of the true merits of an advocated position” (p. 133). 

Rain garden owners who became advocates have demonstrated behaviours generally 

consistent with Petty and Cacioppo’s (1986) central persuasion route. Participants who gave 

personal referrals have internalized the messaging surrounding LID practices and contextualized 

the messaging for other neighbours who inquired about rain gardens. In other words, they had 

become committed advocates and effectively communicated the value of rain gardens to others 

outside the project. In order to measure how effective their communication actually was would 

have meant talking fairly about both the plus and negative sides of a rain garden rather than just 

blind acceptance and advocacy. However, the data of the case study does not suggest that sort of 
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intelligent commitment, nor what distinguishes some participants from playing an active role 

versus a very active role. What the data do suggest is that the participants who behaved as rain 

garden ambassadors cognitively processed or elaborated on information about rain gardens to 

such a degree as to make them a personally relevant issue; as a result, the participants willingly 

shared such knowledge with others. 

In the case of Wanda, she was enthusiastic from the outset, became a block captain, and 

influenced three other homeowners on her street to embrace rain gardens. Wanda directly helped 

with initial recruitment of rain garden owners, whereas Ken connected with families by donating 

swamp milkweed seedlings for every student at the local elementary school. Petty and Cacioppo 

(1986) identified the impact of variables like cue effect, objective processing, and biased 

processing on attitude change, but I attribute some success in selecting stewards of the rain 

gardens to the creation of ideal settings for learning, which meant entreating people to join 

workshops, providing authoritative material without obligation, and even encouraging discussion 

among friends. These factors seemed to have influenced the motivation and ability to elaborate. 

In the end, some participants demonstrated strong commitments to the pilot project and wanted 

to help out with communication, recruitment, and connections to potential community resources, 

while others were less involved or active. 

My data allow for the comparison of the next two examples of participant testimony, and 

there appears to be a divergence in the motivations of the participants in opting for a rain garden. 

Ken was directly affected by storm water in that his basement flooding was exacerbated when he 

disconnected his downspout some years before installing his rain garden. Thus, the rain garden 

appealed to him as one way to alleviate this concern. There was not the same level of immediacy 

in Szczmith’s case because, as the landlord of her rental property, she did not directly experience 
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the problem of overland flooding, which she had listed as a reason to have a rain garden. In the 

central route, Petty and Cacioppo (1986) noted, “The most effortful form of processing occurs 

when attitude change results from the self-generation of arguments. These changes, then, should 

be especially predictive of behavior” (p. 179). Thus, Ken had come to his own conclusions about 

what he wanted to try with respect to LID and expressed the central route, whereas Szczmith’s 

route was indicative of peripheral persuasion, as she mentioned she got to thinking about 

changing her front lot on account of her neighbours’ doing landscaping with their homes first. 

In Ken’s case, he saw the rain garden as solving a fairly serious problem—very practical 

and pragmatic. In the case of Szczmith, the problem was less urgent but she did see the rain 

garden as addressing a desire to improve the appearance of her property—somewhat more 

ornamental. The original recruitment strategy for the Rain Gardens Pilot had information that 

touched upon large-scale, global issues in storm water management and climate change, but 

greater emphasis was placed on rain gardens as assets to the property like reduced maintenance, 

solution of drainage issues, and an improved look for the front of the house. What ELM theory 

proposes is that when people think about what they have seen or been told, they develop their 

own arguments and rationale. This form of intellectual ownership will likely be reflected in their 

behaviour. 

Ken and Szczmith developed their own reasons for joining the project, and those reasons 

permitted them to become involved—to agree to the installation of the rain garden. They did not 

make that decision strictly on the basis of what they were told about the environmental or 

ecological benefits of rain gardens. The “triggers” to their final decision to join were to (a) stop 

basement flooding and (b) improve the appearance of the lot. While many participants expressed 

joy in the environmental attributes of the rain gardens they possessed, it was not a priority in 
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their decision to install them in the first place; albeit, further conversations they had with people 

outside the Rain Gardens Pilot could have become a factor in influencing subsequent 

installations beyond the pilot. 

Petty and Cacioppo’s (1986) ELM theory did not help me distinguish the levels of 

engagement but instead offered potential avenues that could have explained the success of the 

pilot’s implementation. Further, Petty and Cacioppo (1984) wrote that their study targeted not a 

high nor low but a moderate or ambiguous level of involvement, which differs from the purposes 

of my case study. I had recruited and actively involved the participants, and the nature of the 

project of installing rain gardens on their properties required considerable initial commitment. 

The Rain Gardens Pilot was not an academic exercise but a real-world intervention, and those 

who agreed to join in were unlikely to be “ambiguous” or “moderate” in their involvement. 

Moreover, I was not particularly concerned with how much thinking a participant had put 

into a persuasive message that may or may not have affected an attitude; my interviews largely 

inquired about the physical presence of rain gardens and how participants interacted with them 

and other people that gave meaning to having rain gardens. That is to say, my chief focus was 

not to study the factors that persuaded them to join and agree to the installation of their rain 

gardens; my attention was centred on what happened after the rain gardens were installed and 

how the physical experience with the rain gardens affected participants’ behaviours and attitudes. 

While Petty and Cacioppo’s (1986) ELM theory does have relevance in what it reveals about the 

recruitment process and the attributes of effective persuasive messages, if an attitude influenced 

the decision to adopt or reject an idea, I feel the discussion later in this chapter about Rogers’s 

(2003) theory of diffusion of innovations might offer greater insights as to the phenomenon that 

occurred in the Rain Gardens Pilot project. 
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The end users who had an active role in the interviews helped me to evolve as a 

community animator. While the municipal publications I have cited in Appendix A show how 

newly minted rain garden owners come to love the biodiversity that previously was not present, 

these publications do not account for what happens when the end users are given a seat at the 

proverbial table as decision makers. In the context of increasing LID in urban communities, 

grassroots organizers, academics, and municipal policymakers would be wise to recognize the 

participants’ views, because the participants have a vested interest in public health and 

community development. This would entail viewing the Rain Gardens Pilot through the 

theoretical lens of Rogers’s (2003) concept of the diffusion of innovations. 

Diffusion of Innovations 

When the Rain Gardens Pilot received funding in June of 2015, predating the start of this 

research, I was not sure how this innovation in LID would be received by the neighbourhood 

where the gardens were to be installed, nor whether this type of landscaping would catch on 

beyond the immediate circle of initial project participants. Over the course of approximately 

2 years, the study participants (including me) learned that communication was key in lowering 

the barrier to entry for prospective participants. In reviewing the data from the interviews and 

focus group, as well as my observations, elements of Rogers’s (2003) diffusion of innovations 

theory appeared to be applicable to the Rain Gardens Pilot. (Rogers’s theory is described in 

greater detail in Chapter 2.) 

Rogers (2003) defined reinvention as “the degree to which an innovation is changed or 

modified by a user in the process of its adoption and implementation” (p. 180). In the period 

between summer of 2015 and spring of 2017, the early adopters in the Rain Gardens Pilot (in 

other words the participants in this research study) let the next wave of potential stewards know 
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what was attainable simply through learning by doing. This process of diffusion of rain gardens 

by the original project participants can be summarized along the lines that Rogers identified as 

key elements in the diffusion process: innovation (the perceived new idea that is adopted by 

early users but at different rates), communication channels (transfer of the new idea to other 

users that furthers their understanding), time (knowledge transfer and implementation over a 

certain period), and social system (relationships inside and outside the growing community of 

pioneers who problem solve). 

Innovation over time. The interpersonal networks created in our Rain Gardens Pilot 

appear to have worked to grow the program over the 3-plus years of its existence. Rogers (2003) 

identified “the compatibility with the values, beliefs, and past experiences of individuals in the 

social system” (p. 4) as being an important factor in the diffusion of innovations. As I discussed 

in the literature review and by extension in Appendix A in this paper, rain gardens are not a 

novel form of storm water management. Municipalities across North America have been 

adopting rain gardens as part of resiliency measures with the intention of bolstering urban 

treatment of roof runoff and helping mitigate overland flooding. While rain gardens are to be 

found in many different contexts in Canada and the United States, there is no general move 

towards requiring them in national or provincial (or state) building codes. The existing rain 

gardens in Toronto, for example, are isolated instances and the city lacks a proven 

communications strategy devoted to small property owners who understand the value in having 

residential rain gardens in neighbourhoods. In the Canadian context, Toronto might do well to 

follow the City of Edmonton’s (2016) Rain Garden in a Box (see Appendix A) program, which 

shows great promise in this respect. 
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Without a comprehensive program, community animators have taken it upon themselves 

to fill the niche of LID landscaping over time. In my case, I learned of the rain garden concept at 

a Toronto Public Library seminar in 2013, and later attended a rain garden tour hosted by the 

TRCA in 2014. These events were marketed as a practical response to local problems and did not 

connect rain gardens in any way to the contentious global issue of climate change. Nonetheless, 

in 2015, I hosted a landscaping workshop as a DSF volunteer and co-presented with the TRCA. 

The DSF volunteers followed up 2 weeks later with a public demonstration of the installation of 

a rain garden at my own home (see Figure 1 in the “Glossary of Terms” section at the start of this 

report). With the passage of another 2 weeks, I used a Toronto Foundation grant to build 10 more 

rain gardens that brought the total to 11 in 2015. This process covered a span of 3 months, during 

which I had diffused the concept of rain gardens as a means of residential storm water 

management. A dispersion effect became evident once three more participants of this case study 

paid to have their rain gardens built in 2016, thus forming a timeline for this LID innovation. It 

was during 2016 that the pilot project came to be branded as Rain Gardens United. Thus, the 

participants in the research who led to this thesis were recruited from those who had installed 

rain gardens in 2015 and 2016 with only one rain garden owner from 2015 who declined to join 

the interviews in 2017. 

The early adopters as communication channels. This research study involved a total of 

13 rain garden owners. The RGU website (http://www.raingardensunited.com) was set up to 

support the study participants’ stewardship, to chronicle their collective progress, and to serve as 

an information hub for onlookers who were not involved directly in the thesis research. In 

addition to subsequent rain garden installations in 2017, the 11 rain gardens of the 2010 

Riverdale Rainproofing Initiative run by Karen Buck, President of the non-profit organization 
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Citizens for a Safe Environment embraced the RGU banner. This meant our geographic reach 

grew to include four adjacent wards in Toronto’s East End. While we enjoyed some attention on 

social media as an advocacy group, the participant testimony and word-of-mouth communication 

documented in this case study have been integral in reaching new audiences. Rogers (2003) 

stated, “Interpersonal channels are more effective in persuading an individual to accept a new 

idea, especially if the interpersonal channel links two or more individuals who are similar in 

socioeconomic status, education, or other important ways” (p. 18). 

The research participants’ accounts helped me to understand how much the rain gardens 

meant to them. This level of engagement is seen in Tara S’s accounts of giving glowing 

recommendations to passersby, and in Barb being so convinced that rain gardens were a 

worthwhile project that she talked her mother into paying for a rain garden installation. Rita was 

keen to express her care for the environment and proudly chatted with her café customers about 

the merits of her rain garden. Ken delighted in telling his neighbours about what was growing in 

front of his house, and in such a way that the complexity of the rain garden did not cause him to 

lose his audience. Dexter has defended his variety of plants and permeable garden surface area 

against the rationale of developers who look for opportunities to solve parking challenges with 

more asphalt. With every interaction the participants had with people outside the pilot, the value 

in having more rain gardens was disseminated with a measure of success. 

Rain Gardens United as a social system. A combination of external influences on 

potential adopters can be seen if one visits the “Media” section of the RGU (2016) webpage. 

There is a chronology of media tiles that begin with a crowd-funding campaign in 2015. Later 

that year, RGU received its first social media boost with a DSF blog, and then the 2-minute 

video short we produced in 2015 went viral on the DSF (n.d.) Facebook channel. In the fall of 
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2015, we received local news coverage with an article in the Beach Metro. In the summer of 

2016, I did an interview on CBC Radio One’s Metro Morning about rain gardens that guard 

against basement flooding. In the spring of 2017, I co-wrote a petition for more green 

landscaping that was introduced in the Ontario legislature (see Appendix S), and a prominent 

Toronto landscape architect tweeted her approval of better use of the right-of-way (see Figure 

11) shortly after we ran our second annual Rain Garden Crawl in June 2017. The external 

influence of this social system, as well as the various opinion leaders and their communication 

channels, all square with Rogers’s (2003) diffusion of innovations theory and contributed to 

making the case for replicating rain gardens across the City of Toronto. Of course, the 

installation and development of the RGU yard signs to identify the rain garden sites also served 

as an excellent means of starting conversations between the project participants and passersby 

walking in the neighbourhood. 

 

Figure 11. Sheila Boudreau, Senior Landscape Architect. 

Note. Reproduced with permission of Ms. Boudreau. 
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Rogers’s (2003) diffusion of innovations theory has helped frame the phenomenon of rain 

garden landscaping relative to this pilot. Ultimately, it could be used as a communication tool to 

signal the benefits of a standardizing this form of storm water management. This is particularly 

relevant in consideration of the participants who answered Interview Topic Question 5 with 

entrepreneurial zeal. As an agent of change, I saw some suggestions as opportunities to expand 

the RGU brand and became optimistic that the Rain Gardens Pilot could grow beyond the early 

adopters (Rogers, 2003) and access the early majority (Rogers, 2003). There is evidence of the 

innovation being accepted by the early adopters; however, due to the timelines of this case study, 

only hints of the innovation catching on with the early majority can be confirmed. 

Community-Based Social Marketing 

The overall Rain Gardens Pilot as described in the this thesis could be interpreted to have 

followed almost all of the steps outlined in McKenzie-Mohr’s (2011) Fostering Sustainable 

Behaviour, as described in Chapter 2. The steps proposed by McKenzie-Mohr (2000) are to 

select behaviours, identify and remove barriers, develop strategies, pilot, broad-scale 

implementation, and evaluation. The focus of my research was on the pilot phase of McKenzie-

Mohr’s (2000) CBSM model, but the steps prior to piloting were involved in developing the 

proposal for the project, gaining official support and sponsorship for it, and generating strategies 

that could make it a reality. 

When I first brought the Rain Gardens Pilot to the attention of the community (the first 

step), I essentially began the process of engaging homeowners in unfamiliar territory and 

uncovering barriers to behaviour—the second step in the CBSM approach. In order to promote 

best behaviour, I designed a pilot (third step) that appealed to individuals who could be recruited 

and would be willing to act as stewards of their rain gardens for a minimum of 3 years (see 
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Appendix O)—the fourth step. The pilot can be seen as including an evaluation in the 

implementation step of CBSM, which was The Rain Gardens of Danforth East Village – East 

York Final Report (Rain Gardens United, 2017; see Appendix T). 

The Rain Gardens Pilot Final Report was a document created in the hope that elected 

officials might help to bridge the divide between the constituents, policymakers, and the 

respective departments that enact city planning. The metrics used in the final report do estimate 

the approximate cost avoidance to Toronto Water with the addition of green infrastructure versus 

the cost of grey infrastructure alone. These estimates may bolster Rain Gardens United’s 

proposals to replicate the pilot project across the city and move from prototype into wider 

implementation. However, for the purposes of this section of Chapter 5, I comment only on the 

early steps of CBSM within the Rain Gardens Pilot. 

Expressing a behaviour via promotion. When I received positive feedback about the 

RGU lawn signs from the participants in the pilot, I realized that the signs were an essential 

communication conduit. The first-generation signs, which bore the title Homegrown National 

Park, were very popular, not least in part because they were framed as a DSF volunteer project 

(see Appendix K). The signs were large, with dimensions of 60 cm by 90 cm, descriptive, and 

were staked on the 11 properties of the first phase of the pilot in 2015. In the fall of 2016, I 

produced a second generation of signs to commemorate the spawning of our own identity as 

green interventionists, and the signs were 20 cm by 30 cm—one-third the size of the original 

with only the text “Rain Gardens United.com.” However, I maintained the distinctive colour 

scheme of yellow and brown that was characteristic of the first-generation signs. 

Echoing the 2015 Homegrown National Park signs, the new signs of 2016 were staked 

along side the originals but redirected onlookers to the RGU (2016) website. In 2017, I 
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supervised five more residential rain garden installations, and a few of these new rain garden 

owners told me they were first prompted to visit the RGU website by participants in this thesis 

study. In effect, direct face-to-face conversations with rain garden owners enhanced the 

messaging behind the lawn sign. This experience reflects McKenzie-Mohr’s (2011) claim that, 

“in contrast with what non-personal sources of information, such as brochures or advertising, 

conversations that we have with others, and particularly with those whom we trust and perceive 

as similar to ourselves, have an inordinate influence” (p. 73). 

In the research for this thesis, Tara S’s interview response explained how the combination 

of human contact and the sign as focal points for discussion were very effective. The sign had 

inspired to her to feel like she was part of a cause. Norm found it pleasant to be stopped from 

doing yard work and to be asked about the signage by people on the street. Caroline’s husband 

was happy to display his badge of sustainable living. As most newly joined rain garden owners 

in this case study, K&S claimed that the sign encouraged them to look upon their rain garden as 

an entry point to the street culture. 

Designing a rain garden program. In 2017, I had split my free time between doing 

house consultations, developing web content, and exhibiting at various events. These activities 

can be seen as indicative of the third step of the CBSM process: developing strategies. In fact, 

the biggest undertaking had been programming the 2017 Rain Gardens Crawl, in which I 

arranged for three workshops to be conducted at various stops along the route and had 

approximately 40 event-goers to host. Prior to the Rain Garden Crawl, Tara S pointed out in her 

individual interview that if a tour (Crawl) was supposed to drum up support for rain gardens, it 

would need to be dynamic: 
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So if you had a couple of different things to look at, you could, like I remember doing 
like, I mean you have walking tours and walking histories of neighbourhoods like Jane’s 
Walk and you could do a Jane’s Walk.2 That might be kinda cool at that time. 

Another dynamic aspect of the 2017 Rain Gardens Crawl was the collaboration with the 

architectural firm Sustainable.TO, which built bee and butterfly houses for the RGU homes and 

introduced their educational signs at the Rain Gardens Crawl (see Appendix L). These “houses” 

can serve as resting places for pollinators, and they added another dimension to the RGU 

offerings. However, this development only materialized after the conversations I had in 

individual interviews and during the focus group. McKenzie-Mohr (2011) is quite clear in 

articulating that an effective CBSM program is heavily dependent on public consultation. While 

Tara S had planted the seed for the Rain Gardens Crawl event, Caroline opened the door. As a 

client of Sustainable.TO, Caroline thought RGU should explore potential synergies. 

This thesis does not account for the lasting effects of the Rain Garden Crawl (beyond the 

timeframe of the case study), but examines the energy and kind of inputs leading up to this 

summer neighbourhood tour (within the time period of data collection). While I initially built the 

Rain Gardens Pilot as a do-it-yourself demonstration LID project for homeowners, the pilot 

revealed the potential for Rain Gardens to be developed into a more generally available program. 

Due in part to the conversations with the participants in this study, my practice and design of 

reaching out to bystanders and educating the public at large about the application of rain gardens 

has evolved into bona fide form of storm water management for residents. Modelling the 

behaviour was certainly key; however, McKenzie-Mohr (2011) wrote, “If the behavior is 

unpleasant or time-consuming … your community-based social marketing strategy will be 

unsuccessful” (p. 121). 

                                                        

2 Named after American journalist Jane Jacobs, a Jane’s Walk (n.d.) event sees citizens lead guests on walking tours 
through their neighbourhoods, building community one conversation at a time.  
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The initiatives described above would seem to indicate that our approach fit well with the 

CBSM strategies proposed by McKenzie-Mohr (2011). However, the RGU project has just 

emerged from its infancy, and its next steps are under consideration. The participants in this 

study were generous with their comments and suggestions, and I was surprised at how 

entrepreneurial some ideas were. For instance, more than a few participants envisioned a rain 

garden booth at local farmers’ markets, not just because the community could glean information 

from it but because a market booth provided an ideal setting to hand out business cards for future 

consultations at people’s homes. 

I feel it is important to state I did not set out to deliberately test or confirm any of the 

theories or make the data fit theories. Instead, I sought to find areas in which the participants’ 

and my experiences were congruent with relevant theories, and in which the models and theories 

had some explanatory power for the interpretation of the result. It was equally important to 

discover points at which the research results differed from some the models or processes 

described in some theories. Bandura’s (2001) social cognitive theory, for instance, does not 

wholly reflect the learning process as seen in the Rain Gardens Pilot because the participants did 

not mimic the teacher (me, in this case) and build rain gardens themselves, or for friends and 

family, or for personal financial gain. The research on local environmental action projects (see 

Appendix A) provides terrific testimony about green interventions on public spaces and lands, 

but does not have direct relevance for an individual’s choice to beautify his or her private 

property. This thesis addresses the dearth of literature on the personalized experiences of 

residential rain gardens, and on how homeowners may have an aggregated effect on the 

resiliency of their neighbourhoods. As I bring this thesis to a close, I take stock of the outcomes 

of my Rain Gardens Pilot and provide recommendations as to how further research might help in 
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testing or developing one or more of the theories reviewed in Chapter 2. In the next chapter, I 

also note areas in which my approach might have been improved had I attempted to apply some 

of the theoretical ideas more thoroughly.  
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If the participants express their connection to nature through their rain gardens, how is this 

communicated to the unassuming? (Yamaguchi Field Notes; see Figure 12). 

 
Figure 12. Participants in the Rain Gardens United Pilot – Phase 1. 

Note. Photo by S. Voelkel. Reprinted with permission. 

Chapter 6: Conclusions and Afterward 

Taking Stock 

The RGU project emerged from a confluence of events that I have identified in Chapter 5 

as central to my thesis. When I set out the original terms for the Rain Gardens Pilot, there was no 

capacity to record the experiences of the people directly involved. This thesis plays an integral 

role in bridging the meanings of their rain gardens for the participants in the pilot with the 

practical value of building rain gardens in an urban setting. Over this pilot’s life span I have 

learned that there are the challenges in getting people engaged in front yard action projects, and 

how the projects can be widely communicated to warrant a large-scale replication. As an action 

researcher, I collaborated with my research participants to bring about a welcomed change in our 

local environments, our urban neighbourhoods. I have also had the privilege of reporting on what 

will hopefully be a lasting legacy. 

For many of the participants in my study their rain garden was a front yard innovation 

that spread at the grassroots level to the community or neighbourhood. I was very interested in 
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how this form of residential landscaping was received by those who participated in the pilot as 

well as by those who were not. To that end, I developed distinctive signage that was set up in the 

yards of the participants and also established the informational RGU website 

(http://www.raingardensunited.com). In my research, I was able to collect observations made by 

the research participants in regard to how their neighbours or passersby responded to the Rain 

Gardens Pilot plots. 

Potential Outcomes 

All wards in the City of Toronto have now mandated that runoff from urban lots into city 

drainages must be eliminated or reduced and controlled under the terms of the City of Toronto 

(2016) Sewers Bylaw. The Rain Gardens Pilot project, which is the subject of the research 

described in this thesis, was a prototype for an approach not only to treat storm water runoff at 

urban residential properties, but also to create attractive natural landscaping, habitats for insect 

and other wildlife species, and enhanced soils. The project’s endgame is scalability and to 

provide incentives for other private landowners across Toronto to build rain gardens. Toronto 

Water, for example, could develop a program for early adopters akin to the current basement 

flooding protection subsidy. 

The Rain Gardens pilot project also evolved to include the addition of biochar to a subset 

of the rain gardens (see Figure 13). Biochar is a form of carbon sequestration, and its availability 

was an unplanned opportunity in the pilot. The research was not designed as a systematic study 

of plant growth and development comparing the results of plots with biochar-infused soils versus 

those without. However, the structure of the interview process did permit the participants who 

received the biochar to share their observations as it pertained to their role as co-researchers in 

my LID case study and their level of engagement in the area of citizen science. 
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Implications 

In looking at the greater context and larger role of rain gardens, I would like to briefly 

mention the value of green infrastructure in relation to grey infrastructure. This includes news 

stories that classify rain gardens as bioretention areas in storm water management (LeFevre, 

2012) and more bluntly as mini toxic cleanup sites (Stiffler, 2013). In the conveyance of storm 

water, it would seem living systems like LID pose a challenge to the more established and 

accepted engineered and manufactured networks of underground pipes. Some might speculate 

that the frame Christensen, Raynor, and McDonald (2015) used to define the concept of 

disruptive innovation is an apt description of the goals of the Rain Gardens Pilot in relation to 

water management with the City of Toronto: 

Specifically, as incumbents focus on improving their products and services for their most 
demanding (and usually most profitable) customers, they exceed the needs of some 
segments and ignore the needs of others. Entrants that prove disruptive begin by 
successfully targeting those overlooked segments, gaining a foothold by delivering more-
suitable functionality…. Entrants then move upmarket, delivering the performance that 
incumbents’ mainstream customers require, while preserving the advantages that drove 
their early success. When mainstream customers start adopting the entrants’ offerings in 
volume, disruption has occurred. (Christensen et al., 2015, para. 6) 

While there is a tendency for small property owners to feel overlooked, I want to note 

that the RGU story is not a David and Goliath trope. On the contrary, urban centres across North 

America have shown that green infrastructure in residential areas is increasingly complementing 

grey infrastructure. Rain gardens, specifically, have an important role in reimagining both the 

public and private realm, as cited by the authors Cairns et al. (2016) of the Metcalf Foundation 

report, who argued for expanded use of green infrastructure. They asserted it is “a cost-effective 

complement to aging or under-capacity engineered storm water infrastructure in existing 

developments, and a more affordable approach in greenfield developments” (Cairns et al., 2016, 

p. 10). In making this course of action sustainable, the economic case must be made and be 
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backed by a solid cost-benefits analysis. Writing about the three pillars of sustainability, Bunnell 

and Sonntag (2000) argued that the social and ecological must make room for the economic as 

per their systems notion of cultural capital. This is not to say the economic system supersedes the 

others, but I have learned it is the language of policymakers and a necessary driver of 

implementation on a mass scale. The City of Toronto (2017c) Complete Streets Guidelines 

(2016) called for ease of maintenance and LID designed to maximize the return on investment 

with “ways to combine environmental design, such as tree canopy expansion, stormwater 

retention, and microclimate moderation into single street features like roadside rain gardens” 

(p. 111). 

Limitations of the Study 

The RGU sites have a distinct presence in the growing pollinator corridor in the East End 

of Toronto, Canada. The locations of our rain gardens are represented by the brown pushpins on 

the map prepared by the DSF Butterflyway Campaign in Figure 9 (see Chapter 5). From this 

graphic, it would appear we have made significant gains, especially when the pollinator patches 

represented by the other coloured pushpins are factored in. A cartographer, however, might take 

issue that the pushpins are disproportionate to the actual area they represent. A concern relevant 

to this research is whether the present-day interventions will become neglected or derelict in the 

future. There is no mechanism in this research study to monitor whether the rain gardens will be 

maintained in the years to come. While the participants of this case study have expressed an 

appreciation for their rain gardens, this type of gardening may fall out of favour with subsequent 

owners who take possession of the lots or homes in the pilot. The scope of this thesis deeply 

explored the experiences and perceptions of people with rain gardens living in close proximity to 
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one another. However, the scope was not broad enough to survey the rest of the residents who 

lived on the streets of the same neighbourhood and who account for the majority. 

With the exception of one home, interviews were conducted with a single member of the 

household and presumably the project champion at that. Participant Norm raised an interesting 

point that some family members were not at first enthused about the addition of a rain garden. 

My thesis does not claim to know what was in the minds of everyone living in the homes with 

rain gardens, but it does expose a drawback in the phenomenological approach in light of a 

policymaker’s search for more conclusive data. While I have made an effort to present 

quantitative data in the form of a final report (Rain Gardens United, 2017; see Appendix T), 

there is no guarantee that the departments in organizations best positioned to help implement 

more rain gardens will do so. We need to continue having these types of conversations, and 

hopefully this report will promote more of these in the near future. 

Summary 

Were I invited to enter discussions with municipal decision makers, I would draw upon 

the key elements of my experience and provide an executive summary on how the RGU concept 

could be dispersed and adopted in practice: first, effective presentation and access to 

information; second, opportunity and paths for action; third, support and incentives for action 

(social, practical, and financial); and fourth, publication, dissemination, and development of 

information about the project and experience. As a participant and observer, the research 

reported here included some individual illustrations but moved out of my own experience to 

describe participants’ reasons for becoming involved and continuing to take part in the Rain 

Gardens Pilot project. The participants of the Rain Gardens Pilot were nearly unanimous in their 

appreciation of the rain gardens and had a positive outlook for future programming. Wanda, Tara 
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S, Barb, Dexter, Ken, Lyle, Caroline, and Norm went so far as to provide referrals that enabled 

follow-up, home consultations outside the pilot. Rita, Szczmith, and CM advised disseminating 

information in the public realm to access larger audiences. K&S said they would enjoy teaching 

their young daughters about nature via their rain garden. 

Recommendations for Further Research 

When I attended the 2017 Grey to Green Conference in Toronto, the messaging by 

keynote speakers was how the environmental movement had to accept some blame for not 

speaking the language of policy and decision makers. If I were to develop better metrics and 

reframe my proposals to better adhere to Triple Bottom Line accounting (Newman et al., 2009) 

and show the estimated savings achieved by LID, RGU would be better positioned to gain 

funding from government agencies. While at the conference, I received compliments for the 

RGU branding as seen in the lawn signs and website. This speaks to an important aspect of a 

CoP (Wenger, 1999), which reinforces the importance of shared approaches and common 

language about these processes and practice. It would be worthwhile to research how strong 

visuals of projects influence the components of identity and meaning making in a community of 

practice. 

It would also be fascinating to look at how the persuasion stage of development in 

Rogers’s (2003) diffusion of innovation model might serve as a point of determination for a 

central or peripheral ELM route. The results of such a study could inform programmers about the 

level of intervention needed to foster the development of a behaviour that becomes intrinsic and 

presumably to foster repetition of that behaviour far into the future. The psychosocial component 

has a high degree of validity, and I acknowledge it is an area that could have been improved with 

respect to the kinds of theories represented in my case study. 



LOW-IMPACT DEVELOPMENT 132 

Moreover, the theories introduced in Chapter 2 and then revisited in Chapter 5 tend to 

lose their usefulness beyond the initial period of adoption. In short, the theories can apply to the 

uptake of rain gardens (i.e., honeymoon period) but not necessarily their upkeep and 

sustainability. While Rogers’s (2003) diffusion of innovations concept, McKenzie-Mohr’s 

(2011) CBSM and Petty and Cacioppo’s (1986) ELM do propose the conditions needed for a 

change to hold over a long period of time, the findings of the National Research Council’s 

(2011) workshop for climate change education were more illuminating in terms of demonstrating 

what actions would actually sustain a movement. What were those key findings? I offer that 

further research about the educational approaches that embody successful pedagogical methods 

and inspire meaningful responses to the incredibly complex challenges of climate change 

represent society’s best chance at overcoming the inertia of inaction. 

Reflections 

When I took the time to talk with people at various tent exhibits developed by RGU, I 

noted the stories of humour, encouragement, renewal, resilience, and hope. Whether I was an 

exhibitor at a local farmers’ market or a Municipal Environment Day, I had to overcome my 

reticence to initiate chats with strangers. Speaking engagements were both exciting and draining, 

but I was heartened by a peer from my cohort who had written: “Putting your passions on the 

line, being vulnerable is the best way to live authentically and grow” (N. Ewing, personal 

communication, June 13, 2017). Most times, I identified with what a Royal Roads University 

Professor had made clear to me later, that is, “to lead from behind” (P. Norman, personal 

communication, August 3, 2017). Engaging people at churches, parks, community centres, and 

even on the front steps of their homes offered the participants and me opportunities to gain 
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invaluable feedback. By and large, the people we approached appreciated the humanity in our 

vision for a living city. 

Perhaps it is the immediacy or the intimacy of living with a rain garden that enabled my 

participants to provide me with such rich data. They inspired me to spend time in my own rain 

garden and bathe in the biodiversity that was absent until I made room for this essential 

ecosystem. In the fall of 2017, I gave a rain garden seminar at a public library, exhibited at a 

Butterflyway Parade, and launched an online petition for a city-wide rain garden program. In the 

winter of 2018, I was a guest lecturer on the topic of city resilience in an undergraduate 

sociology class, and I have given a talk at a local gardening society in the spring. However, my 

largest project in the works is a rain garden for learners at an elementary school to be jointly 

developed by the Toronto District School Board and the Toronto and Region Conservation 

Authority. The Terms of Reference have been produced and the design consultation process has 

begun with the goal of a spring 2019 excavation. Six households within the Rain Gardens Pilot 

have children who attend this school. None of this would have been possible without their input 

as co-researchers, and I am profoundly grateful to them all. 

Epilogue 

The 2010 Residential Rainproofing Project, and the 2015 The Rain Gardens of Danforth 
East Village – East York pilot project have merged under the single 
banner Rain Gardens United (RGU). Together, they represent 30 rain gardens in 
Toronto's east end. This green corridor spans Wards 29, 30, 31, and 32. These are two 
communities that share the common goal of supporting the pollinators from the Leslie 
Street Spit all the way to the Taylor-Massey Creek in the Lower Don Watershed. RGU 
advocates for scaling up this cost-effective, Low Impact Development strategy that builds 
in both resiliency and biodiversity for urban communities. (RGU, 2017, p. 2) 
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Figure 13. Rain Gardens United event board – biochar in the works. 

Note. From Low Impact Development: Citizen Chronicles from the Urban Underground (p. 1), 
by M. Yamaguchi, 2016, Toronto, Canada: Rain Gardens United. Copyright 2016 by 
M. Yamaguchi. Reprinted with permission. 

In Chapter 5, I first mentioned Karen Buck’s 2010 Riverdale Rainproofing Pilot 

Initiative, which served as inspiration for my 2015 Rain Gardens of Danforth East Village – East 

York pilot project. What I had started was a modest intervention under the auspices of the DSF 

has resulted in a merger with Ms. Buck’s initiative from March 2017. Together, we now 

advocate for the increase of green infrastructure in neighbourhoods across the City of Toronto 

and are considering an organizational structure that would result in a covenant for the spring of 

2018. If advantageous to both groups, RGU will apply for grants through the Riverdale 

Rainproofing Initiative parent group and non-profit, Citizen’s for a Safe Environment. Until 

now, I have coordinated RGU with help from and a handful of volunteers who assist with public 
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programming. As RGU’s champion, I have assumed sole responsibility for funding the various 

initiatives. However, I am also considering my options to incorporate as either a non-profit, or 

for-profit business in 2018 and possibly formalize our structure as an independent organization 

with an advisory board. 

With a need for greener cities, my research findings advocate for the participants’ lived 

experiences of increased green space at home. If a comprehensive rain garden program were to 

take root, key stakeholders must not overlook the importance of the role of the end user, who 

really makes or breaks a program. In a report published by the DSF, Tara Zupancic (2015) called 

for greening strategies to mitigate urban heat and air pollution. She wrote, 

In terms of pollution mitigation, green space density appears to be the main characteristic 
of increased air quality in urban areas. Increased density can be represented by a number 
of factors, including the amount, size and leaf density of plants in a given area. 
(Zupancic, 2015, p. 42) 

The Rain Gardens Pilot is dedicated to increasing green space density and while Tara 

Zupancic’s (2015) report has placed a particular emphasis on growing urban forests and 

expanding the network of city parks, RGU is making the case for residential beautification of 

right-of-way and private frontages. As for the homeowners of rain gardens who became 

participants in my research, I would also like to note that the phenomenological approach 

revealed a subtle theme in how they articulated their appreciation of nature—in the words of 

Rita, “This is a miracle.” My thesis research study has chronicled the voices and actions of the 

Rain Gardens Pilot project for a period of almost 3 years (see Figure 14). Hopefully, it serves as 

a model for people to transform the places they live and in the process transform themselves, too. 
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Figure 14. Ken’s kids’ swamp milkweed. 

Note. Photo by J. Lavoie, Metroland Media Toronto, 2017. 
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Appendices 

Appendix A: North American Municipal Storm Water Programs (Annotated) 

Rain Gardens Programs in the United States of America 

Several North American municipalities have shown leadership in addressing rainwater retention 
or runoff control by implementing bioretention pits, swales, permeable pavers, and various other 
measures. In the US, there are numerous examples of LID that have been successfully deployed 
to mitigate overland flooding such as in the state of Maryland and the cities of Milwaukee, 
Wisconsin and Portland, Oregon. Their findings have been published in the 2000 Maryland 

Stormwater Design Manual Volumes I & II (Maryland Department of the Environment Water 
Management Administration, 2000), Milwaukee’s Green Streets Stormwater Management Plan 
(City of Milwaukee, 2013), and the City of Portland Stormwater Management Manual (City of 
Portland, 2016) respectively. Santa Monica, California, Philadelphia, Pennsylvania and 
Washington, D.C. have developed comprehensive rain garden programs as well. These represent 
important examples of regional-specific storm water management and implementation, and this 
paper will briefly examine their LID practices. 

Maryland’s assessment of the impact of runoff provides the basis for which it determines its Best 
Management Practices (BMPs) in the area of storm water management. In many North American 
urban centres, the ratio of impervious to pervious surface area has been exacerbated due to 
densification, and rainfall simply cannot soak into the ground because a greater number of 
impervious structures have replaced natural drainage systems. The 2000 Maryland’s Stormwater 

Design Manual Volumes I & II (2009) outlines how the pollutant discharge to water bodies 
downstream are of grave concern since “Groundwater is a critical water resource across the 
State” (p. 9). This has necessitated the enforcement of general performance standards for storm 
water in new development sites, which include well-designed bioretention areas. 

Milwaukee, Wisconsin. The City of Milwaukee recognizes rain gardens among tree trenches 
and infiltration galleries as a crucial part of bioretention areas as well. As per its Green Streets 

Stormwater Management Plan (2013), the City of Milwaukee outlines its maintenance plans as a 
critical part of its long-term success beyond the planning and implementing stages. It charges its 
Forestry division with regular care of the LID green spaces so that it addresses potential ponding, 
erosion, plant health, weeding, and trash. The reality of tight city budgets means the Department 
of Public Works uses an Oracle Database evaluation process to determine the most cost-effective 
rain garden projects, for example, based on the revelation of opportunities and constraints. 

Portland, Oregon. City of Portland Stormwater Management Manual (2016), places particular 
emphasis on correct downspout disconnect flow dispersal, which means downspouts should be 
“redirected in order to convey water to a safe infiltration area.” (p. 121 [2-58]). This downspout 
extension rationale provides the impetus for the adoption of rain gardens and properly managing 
storm water onsite. The building guidelines for rain gardens are quite prescriptive including the 
maximum allowed slope in the grading, and the design of escape routes so that overflows do not 
lead to erosion issues. In both cases, construction considerations must account for drainage 
solutions that move the storm water “safely away from building foundations and property lines” 
(p. 126 [2-63]) Portland also requires that a Storm Water Management Report be filed with 
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Environmental Services (p. 356 [3-13]) that creates standards for how these storm water systems 
are to be operated and maintained in the face of broken structural components and clogged 
drainage areas for example. 

Santa Monica, California. A documented study entitled Rain Gardens: Water-Wise Investments 
in our Future (The Bay Foundation, 2016) demonstrates that rain gardens play a pivotal role in 
urban water conservation. The Bay Foundation actually produced this final report but the project 
was a coordinated effort with the Metropolitan Water District of Southern California to seek 
sustainable water solutions due to prolonged drought in the Los Angeles area. This is an 
exemplary account of a rainwater harvesting study with the goals of cutting down on water 
pollution and energy requirements while simultaneously improving water conservation and 
recharging the groundwater. Education and outreach was cited as a key component of the 
project’s success in the areas of assessing site conditions, soil characteristics, water retention, 
plant health, labour requirements, associated costs, and setting workable time frames. Not unlike 
our Rain Gardens Pilot project, The Bay Foundation relied on a network of volunteers to 
complete the installations and many were motivated by the educational opportunities in water 
conservation. 

Philadelphia, Pennsylvania. The Philadelphia Water Department (PWD) amended its Green 
City, Clean Waters: The City of Philadelphia’s Program for Combined Sewer Overflow Control 
(City of Philadelphia, Water Department, 2011, 2016) through negotiations with the Philadelphia 
Department of Environmental Protection to augment watershed policies and strive for higher 
standards of water quality. It is an ambitious $3 billion, 25-year project that emphasizes Triple 
Bottom Line benefits for large investments in green storm water infrastructure. The benefits of 
PWD’s (2011) protection and restoration of stream water quality are green job creation, 
increased property values, reduction of heat-island effect, and improvements in water quality and 
natural habitat “without the expenditure of billions of dollars on new pipes, tunnels and treatment 
systems.” (p. 38). 

Washington, DC. In the 2015 Long Term Control Plan Modification (LTCP) for Green 
Infrastructure (GI), the general manager of DC Water notes the plans for integration of grey and 
green infrastructure had begun in 2009, but the DC Clean Rivers Project is a formidable 
commitment that acknowledges “embracing both techniques in a complementary manner builds 
on their relative strengths and yields an outcome that is better than either alone” (District of 
Columbia Water and Sewer Authority, 2015, p. v). Along with green roofs, rain barrels and 
porous pavers, rain gardens get equal billing as a typical green infrastructure measure and subject 
to significant subsidy as per DC Water’s Riversmart Homes program. As with many 
municipalities, the combined sewer overflow (CSO) is a major concern during storm conditions 
and DC Water has established aggressive targets to slow down the watershed to better protect its 
river ways. The document contains compelling data, and among it is the case for additional but 
immediate CSO reduction with green infrastructure versus additional CSO treatment only after 
the grey infrastructure of tunnel networks reaches completion. The green and grey 
complementary strategies constitute the new optimum best management practices (BMPs) and 
the system has been named the Hybrid GI which will be monitored extensively and data 
collected to determine efficacy as it is phased in. 
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Rain Gardens Programs in Canada 

At a policy level, there are city governments in Canada that have actively encouraged 
construction of residential rain gardens including the greater Victoria Region of BC where 
homeowners can receive rebates until December 2017 in its Rainwater Rewards Program (City 
of Victoria, Department of Water, Sewer and Stormwater, n.d.), and in Delta, BC where the 
community has been extensively consulted (The Partnership for Water Sustainability in BC, 
2015). Edmonton, Alberta has urged residents to help protect the North Saskatchewan River with 

the recent roll out of Rain Gardens in a Box (City of Edmonton, 2016). The City of Toronto 
need not look far for evidence of effective rain garden programs in southern Ontario; Kitchener/ 
Waterloo, Lake Simcoe Region and the City of Mississauga (n.d.) have shown their commitment 
to meet drainage challenges cited in their wet weather master plans. This is a salient point in 
respect of Toronto’s December 2016 City-wide mandatory downspout disconnect and its pursuit 
of BMPs. 

Victoria, British Columbia. The Rainwater Rewards Program begins with the premise that the 
Capital Regional District has established the benefits and limitations of rain gardens as per storm 
water management. Rain gardens have been determined as efficient and effective at treating 
storm water, so residents of Victoria can apply for a rebate up to $1000. The City’s recent push 
to clean up its harbour and beaches means Victoria must concentrate on reducing the runoff and 
increasing “residents’ understanding of the local water cycle and their interactions with it” (City 
of Victoria Stormwater Utility, 2015, p. 2). The Rainwater Rewards program lays a particular 
emphasis on the homeowners’ do-it-yourself approach under the assumption the more invested 
people are in LID, the greater the likelihood the rain gardens will be successfully maintained. 

Delta, British Columbia. The Corporation of Delta, a municipality within Metro Vancouver, 
relies on the direct input of its constituents, and rain gardens have been particularly popular in 
the local elementary schools. The City designs and constructs the rain garden, but local stewards 
are recruited for planting and the volunteers in the community are charged with maintaining 
them. Outdoor education as per Grades 4 and 5 supports the science curriculum through 
watershed awareness, LID construction and developing a caring relationship with nature. This 
program is exemplary, for it invests significantly in the next generation who will have a greater 
appreciation and therefore will find the tools to face the fall out from climate change. Only 
neighbouring Langley Township, BC (The Partnership for Water Sustainability in BC, 2017) 
through its “Sustainable Watershed Systems, through Asset Management” program and its 
“Design with Nature” motto can rival this region of metro Vancouver. 

Edmonton, Alberta. Rain Garden in a Box Pilot Project contains one of the most attractive and 
accessible handbooks currently being circulated in the City of Edmonton. It’s supported with 
complimentary workshops, superb visuals, free deliverables and an animated step-by-step 
overview of a rain garden installation. The health of the North Saskatchewan River hangs in the 
balance, and the implementation of rain gardens not only supports Edmonton’s The Way We 

Green, but also encourages its citizens to clean up urban pollutants directly. The Rain Garden in 

a Box Handbook is formatted in oversized fonts, pastel friendly earth colours, and header/footer 
raindrop mascots so as to prevent the people of Edmonton from dismissing rain garden 
installations as daunting. Quality is not sacrificed for marketing savvy, and Edmonton has wisely 
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set standards for the type of infrastructure required and shares them openly in the document LID-
BMPs Design Guide so as to achieve consistency and good value proposition in the long run. 

Region of Southern Ontario. Rain gardens are featured in several publications and have a 
distinct place in storm water management with conservation authorities across the province. 
Lake Simcoe Conservation partially funds the construction of rain gardens through its landowner 
assistance under the auspices of its RainScaping program, and extols the benefits above ground 
and below ground so as to encourage better stewardship of waterways and ultimately Lake 
Simcoe. Lake Simcoe Conservation has shown considerable foresight in applying LID to “new 
undeveloped lands as part of the plan of subdivision process and to existing developed lands 
through retrofitting” (Lake Simcoe Region Conservation Authority, n.d., para. 2) 

The City of Kitchener and Waterloo partnered with Green Communities Canada to run a 
Community Based Social Marketing (CBSM) project that was supported by the Ontario 
government’s Showcasing Water Innovation program. The CBSM concept will be defined and 
referred to in Chapter 5, but it has essentially a multi-stakeholder approach whereby even 
contractors were provided LID training to assist property owners manage rainfall at site so that 
government expenses for maintaining infrastructure was more economical. It attributes its 
success to its mandate to share and communicate the viability of greening cities. (City of 
Kitchener & City of Waterloo, 2014) 

In 2016, The City of Mississauga took bold measures and instituted a storm water charge for its 
residential tax base, which was based on aerial footage of the impervious surface area on 
homeowner’s lots. City Council has been a regular contributor in the reimagining of its urban 
footprint and authorized collaborative ventures with Credit Valley Conservation Authority 
(CVCA) to build model rain garden systems. Elm Drive is an exemplar whereby the Peel District 
School Board agreed to have the adjacent road right-of-way redesigned along with the 
implementation of bioretention planters on its property; since 2011, it has doubled as a water 
monitoring station for the Cooksville Creek watershed; and it continues to demonstrate standard 
functionality for visitor inspections (Credit Valley Conservation Authority, 2011). Moreover, the 
CVCA works closely and shares the results of its innovation and research with the Toronto and 
Region Conservation Authority (TRCA). 

The 2010 Low Impact Development Stormwater Management Planning and Design Guide 
provides industry standards as determined by the TRCA and the CVCA. The TRCA has invested 
and developed model bioretention systems like its Living City Campus at Kortright in Vaughan, 
Ontario (Toronto and Region Conservation Authority, 2014). Built in 2010 to handle the runoff 
from the parking lot there, its Sustainable Technologies Evaluation Program (STEP) arm made 
the case for more LID via research, education and advocacy. The City of Toronto has completed 
rain garden installations in parkettes as recently as 2015 and benefitted tremendously from the 
expertise of the TRCA. The Toronto’s Green Streets Technical Guidelines is due to be published 
in the fall of 2017, and the large rain garden installation known as the Fairford Parkette in 
Toronto’s East End (see Appendix B) is among the “eye-catching Green Streets pilot projects in 
public spaces and designing the sites such that passersby can see how stormwater moves through 
the system… to enhance public comprehension and support of green infrastructure.” (Toronto 
and Region Conservation Authority, 2017, p. 1) 
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Appendix B: Image of Fairford Parkette Rain Garden as Featured by Park People 

Note. 

Photo credit: Marc Yamaguchi for Jake Tobin Garrett/Park People, 2017 © 
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Appendix C: Letter of Invitation 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

January 25, 2017 

Dear [Potential Participant’s Name], 

My name is Marc Yamaguchi and I would like to invite you to be part of a research study that I 
am conducting. Your name was chosen as a prospective participant because your rain garden was 
built in the area of the Rain Gardens of East Danforth; a pilot project that began in the summer of 
2015. The research study that I am proposing is part of the requirement for a Master’s Degree in 
Environmental Education and Communication at Royal Roads University. My credentials with 
Royal Roads University can be established by calling Dr. Hilary Leighton at [telephone number] 
([email address]). I can be reached by email at [email address] and by telephone at [telephone 
number]. 
 
The objective of my research study is to understand how you make sense of your rain garden that 
is part of a residential storm water landscaping initiative. In addition to submitting my final 
report to Royal Roads University in partial fulfillment for a Master of Arts in Environmental 
Education and Communication (MAEEC) degree, I will share my research findings with my 
thesis supervisor, Dr. Milton McClaren. My research findings will also be shared with my thesis 
second committee member, Dr. Richard Kool. The completed thesis will be made public unless 
there are over-riding reasons for it not to be published. 
 
Should you choose to participate, Phase One of the research will first consist of an audio-
recorded, one-to-one interview lasting up to approximately 60 minutes. The recording will be 
used for transcription purposes. The interview conversation will include several topics that relate 
to the rain garden on your property. 
 
Subsequently, I am also inviting you to participate in Phase Two of the research, which will be a 
focus group discussion with other participants in the Pilot who have participated in the Phase 
One conversations with me. In the focus group, we will sit together and carry out a conversation 
about our rain garden experiences. You will be video recorded during the conversation, which 
will be loosely structured around some themes that have emerged from the one-to-one 
conversation in Phase One. The video recording will also be used for transcription. This one-time 
gathering could last between 60 to 90 minutes. Your acceptance of this phase in my research 
study can be confirmed after the completion of your individual interview. 
 
The accompanying Consent Form has two sections addressing the two phases of the interview 
process. Please sign the first section and submit it to me at some point before the start of the 
individual interview. A pseudonym will be used to protect your identity, and you will have the 
opportunity to review the interview summary/actual transcript to check for accuracy and point 
out any desired corrections. The recordings will be safely stored away in an encrypted external 
hard drive, but erased after completion of the research. 
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If you are willing and interested at the completion of our 1:1 conversation, you may sign the 
second section of the Consent Form and bring it to me before the start of the focus group 
discussion. 
 
You are not compelled to participate in either phase of this research project. If you do choose to 
participate, you are free to withdraw at any time without prejudice to your further involvement in 
the rain garden pilot or other related future projects. Similarly, if you choose not to participate in 
this research project, this information will also be maintained in strict confidence. 
 
Please feel free to contact me at any time should you have additional questions regarding the 
project and its outcomes. 
 
Sincerely, 
 
Marc Yamaguchi 
(c) [telephone number] 
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Appendix D: Letter of Informed Consent 

LETTER OF INFORMED CONSENT 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

My name is Marc Yamaguchi, and this research project is part of the requirement for a Master of 
Arts in Environmental Education and Communication (MAEEC) at Royal Roads University. 
This document constitutes an agreement to participate in my research project; the objective of 
which is to understand your experience with your rain garden as part of a residential storm water 
landscaping initiative. 
 
Since I am conducting a case study of the Pilot, I am both a participant-observer and researcher 
in this study. This is because I have been the Project Lead for the Rain Gardens of East Danforth 
pilot project, and I am also a recipient of a biochar-infused rain garden. Should you wish to 
address concerns such as a conflict of self-interest, you may consult my thesis supervisor, Dr. 
Milton McClaren. 
 
Dr. Milton McClaren: (t) [telephone number]; (e) [email address] 
 
Should you choose to participate, Phase One of the research will consist of an audio-recorded, 
one-to-one interview conversation that will last up to approximately 60 minutes. The interview 
can be done at your home at a time and date of your convenience. If you would prefer, we can 
arrange a different location of your choosing for the interview. The audio-recording will be used 
for transcription purposes. I will frame our discussion with some semi-structured topics that 
relate to the rain garden on your property. During the conversation I may make some notes in 
hand-written format or via laptop in case I have any further questions or need to help clarify 
what you have said. 
 
You will be sent a transcript of our interview so that you can make any corrections or additions. 
You will be asked to choose a pseudonym to be used in the research report instead of your own 
name whenever your comments are included in the final thesis. 
 
After our 1:1 conversation, I am also inviting you to participate in a follow up focus group 
session whereby I and other participants in the Rain Garden project who have been previously 
interviewed by me will sit together and carry out a conversation about our rain garden 
experiences. This one-time gathering could last between 60 to 90 minutes and will be held at a 
time and place of our common agreement. The group will be video recorded during a round of 
open-ended questions based on common themes that have emerged from the one-to-one 
interviews. 
 
The video recording will also be used for transcription. At no time will any comment be 
attributed to you by your own name in the transcript unless your specific agreement to attribute 
that comment has been obtained beforehand. Notes could also be recorded in hand-written 
format or via laptop in case I have any further questions to help clarify what you have said. 
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Your acceptance to participate in the Focus Group phase of the research (Phase Two) can be 
confirmed after the completion of your Individual Interview (Phase One). All documentation will 
be kept strictly confidential. Use of pseudonyms will guarantee anonymity and all personal data 
including individual digitized transcripts will be stored in a password protected external hard 
drive that’s safely stored in a locked cabinet when not in use. The specific location of your rain 
garden will be protected and the names of streets and neighbourhoods will be changed also in 
order to further protect your privacy and identity. 
 
I will submit my final report to Royal Roads University in partial fulfillment for a Master of Arts 
in Environmental Education and Communication (MAEEC) degree. 
 
Prior to the start of any interview, you will be verbally reminded that its completion will indicate 
your consent to commit the data to the study. You are not compelled to participate in this 
research study. You are free to withdraw at any time, including during an individual interview or 
focus group discussion. If you decide to withdraw from the study your individual testimony will 
be struck from the record and not included in the research unless you give specific permission for 
it to remain as part of the research. 
 
If you choose not to participate in this research project before an actual interview start time, 
please leave me a voice message at [telephone number], or send me a brief written email that 
indicates your decision not to proceed. This condition applies to both the individual interviews 
and focus group session. 
 
Any decision to withdraw will be maintained in strict confidence. Even though you withdraw, 
you will be asked if you are willing to have any of your contributions included in the data set. A 
separate consent form outlining your specific agreement to include parts of your conversation 
will be produced and only revealed at the cessation of an incomplete interview. Once withdrawn, 
you will be excused from the study. 
 
Please know that your participation brings benefits to you and our community. A range of 
subjects could come up in our conversations like learning about more sustainable gardening 
practices or greater development of green infrastructure in our City. Discussions like these could 
shift the public conscience in favour of being outdoors and connecting with nature more 
regularly. Ultimately, we could spur people’s curiosity about rain gardens and scale up the 
mission to improve quality of life for transient beings. 
Thank you for taking the time to consider participating in my research study. 
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LETTER OF INFORMED CONSENT (cont.) 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

PHASE ONE: INDIVIDUAL INTERVIEW 

By signing this section, I am indicating that I have read and understood the description of the 
research proposed in for Low-Impact Development: Citizen Chronicles from the Urban 

Underground project. 

 

I give free and informed consent to participate in a one-to-one interview session on my 

experience with the Rain Gardens project with Mr. Marc Yamaguchi. I am also giving 
consent to being audio-recorded for the purposes of the research. I understand that I will have the 
opportunity to review my individual interview summary or actual transcript. Were I to decide to 
quit the interview, I will be asked if I am willing to have my recordings included in the data set. 
 
Signing this consent form constitutes my agreement to participate in the study. I understand that I 
am free to withdraw from the interview at any time or to ask that my interview not be included in 
the research data up to the time the first draft of the thesis is submitted. If I wish to withdraw, I 
will inform the researcher either through a phone call or email. Once withdrawn, I understand I 
will not be included in the records of the study. 
 
Should I withdraw from this Research, I understand that my ability to continue to participate in 
the Rain Garden Pilot project and any further developments will not be affected and I can 
continue to participate fully in the Pilot. 
 
Name: (Please Print): __________________________________________________ 

Signed: _____________________________________________________________ 

Date: _______________________________________________________________ 

(Researcher signature)__________________________________________________ 

Make two copies. The Researcher will retain one copy, signed, and the Participant will 

retain one copy, signed, for their records. 
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LETTER OF INFORMED CONSENT (cont.) 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

NOTE: You only need sign this section of the Informed Consent if you are willing to 

participate in the Focus Group discussion with other people from Phase One, the 

Individual Interviews phase of the Rain Gardens pilot project. 

 

PHASE TWO: FOCUS GROUP 

By signing this section, I acknowledge my previous participation in an individual interview as 
Phase One of the research in the Low-Impact Development: Citizen Chronicles from the Urban 

Underground project. Further, I give free and informed consent for my participation in a focus 

group discussion with others who have also participated in the individual interviews. I am also 
giving consent to being part of the video recorded group session for the purposes of the research 
being conducted by Mr. Marc Yamaguchi. I may confirm my acceptance for the focus group 
after the completion of my individual interview. I further understand upon completion of the 
focus group session, I will have the opportunity to review the transcript and verify my individual 
contributions. However, if I wish to quit the focus group at any time in the session, I will be 
asked if I am willing to have my recordings included in the data set. My signature on this 
Consent Form constitutes my agreement for inclusion in the Group Conversation. I understand 
that I may withdraw from the group conversation at any time and express my desire to have 
previous statements removed from the record. I would do so by following up with a simple 
request in writing. Once withdrawn, any of my contributions to the group conversation will be 
excluded from the study reports. 
 
By consenting to participate in the Group Discussion for Phase Two of this research I also agree 
not to reveal the names and comments of the other participants to anyone outside the research 
group. 
 
Name: (Please Print): __________________________________________________ 

Signed: _____________________________________________________________ 

Date: _______________________________________________________________ 

(Researcher signature)__________________________________________________ 

Make two copies. The Researcher will retain one copy, signed, and the Participant will 

retain one copy, signed, for their records. 
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Appendix E: Letter of Informed Right to Withdraw 

LETTER OF INFORMED RIGHT TO WITHDRAW 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

EXPRESSION OF WITHDRAWAL 

By signing this first section of this Letter of Informed Right to Withdraw, I am expressing my 
desire or the need to discontinue participating in the Rain Gardens pilot project thesis research 
study. My signature will excuse me from the study. Any previous statements will be removed 
from the record. 
 
Name: (Please Print): __________________________________________________ 

Signed: _____________________________________________________________ 

Date: _______________________________________________________________ 

(Researcher signature)__________________________________________________ 

 

EXPRESSION OF CONDITIONAL WITHDRAWAL TO INCLUDE DATA 

By signing this second section of this Letter of Informed Right to Withdraw, I am giving consent 
to have my recordings included in the data set. I will have the opportunity to review the 
transcript and verify my individual contributions. Once I have viewed the transcripts for 
accuracy and this is communicated to Mr. Marc Yamaguchi, I will then be excused from the 
research study. 
 
Name: (Please Print): __________________________________________________ 

Signed: _____________________________________________________________ 

Date: _______________________________________________________________ 

(Researcher signature)__________________________________________________ 

Make two copies. The Researcher will retain one copy, signed, and the Participant will 

retain one copy, signed, for their records. 
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Appendix F: Topics for One-to-One Interview Conversations in Phase 1 

You and I have been involved in the Rain Gardens of East Danforth pilot project and I’m 

interested in talking with you about your experience with the project and any recommendations 

you might have around sustaining such a program or getting wider adoption of rain gardens. 

 

I’d like this interview to be in the form of a conversation between you and me. I’ll introduce a 

few topics that I think may be of mutual interest and concern, but I want to leave lots of space for 

you to raise topics of your own, and ask questions of me. With each topic or question, please 

start wherever you like and say whatever comes to mind. Take the time you need. I’ll listen first 

and won’t interrupt you. I’ll just take some notes in case I have any further questions after we’ve 

finished discussing particular topic. As you will recall from the Consent Form that you signed 

prior to participating in this conversation, with your agreement, I will be making an audio-

recording of our conversation. 

 

Topic 1. Why did you become involved in the Rain Gardens of East Danforth pilot project? 

What did you know about it (or were told about it) at the start that made you want to be 

involved? 

 

Topic 2. You received a rain garden in the summer of 2015. Now that a year has passed what 

are your feelings about it? Has your rain garden attracted interest, comments, or questions 

from your neighbours? If someone asked you to explain our pilot project so far, what would 

you tell that person? 

 

Topic 3. In the time that you’ve been involved with the rain garden project you have probably 

made some observations about the development and operation of your garden plot, perhaps in 

areas like water retention, plant growth, and as a habitat for insects or birds. Could you please 

share any observations and comments about your rain garden experience? 

 

Topic 4. Has the rain garden experience affected your overall environmental thinking or point 

of view, especially in regard to the development and quality of your neighbourhood? 

 

Topic 5. Do you have any suggestions to make about how the rain garden project might be 

improved or changed or any other questions or comments about the project? 
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Appendix G: Letter of Agreement for Assistant Camera Operator in the Focus Group 

Phase of the Research Project 

 
LETTER OF AGREEMENT AND CONFIDENTIALITY 

Low-Impact Development: Citizen Chronicles from the Urban Underground. 

My signature confirms my Confidentiality Agreement with the primary researcher, Mr. Marc 
Yamaguchi, and it is indicative of my adherence to the strict guidelines for guaranteeing and 
upholding the participants’ right to anonymity and privacy during the Phase Two Focus Group 
session of this research study and thereafter. I was recruited from outside this Case Study and 
have no connection to the research nor the Rain Garden landscaping initiative; therefore, I have 
been asked to merely act as the Focus Group session Assistant Camera Operator, and my role 
ends with the efficient and secure handover of the video data to the primary researcher. 

 
Name: (Please Print): __________________________________________________ 

Signed: _____________________________________________________________ 

Date: _______________________________________________________________ 

(Researcher signature)__________________________________________________ 

Make two copies. The Researcher will retain one copy, signed, and the Assistant Camera 

Operator will retain one copy, signed, for their records. 
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Appendix H: Focus Group Session Question Content 

Low-Impact Development: Citizen Chronicles from the Urban Underground 

 

FOCUS GROUP: Rain Gardens United research project - Phase Two 

 

Tuesday, April 4, 2017: 7:00 pm to 8:30 pm 

Kimbourne Park United Church, 200 Woverleigh Boulevard, Toronto, ON 

 

What a wonderful dilemma in having to narrow down 130 pages of your rain garden experiences 

and perceptions! If you recall, 5 topics were introduced to you on an individual basis. Those 

topics included why you wanted a rain garden, your observations, your conversations, your 

suggestions and your environmental views since joining this rain garden pilot. 

 

After several reductive stages, and for the purposes of our focus group discussion, I’ve identified 

4 categorical themes: Practicality, Community, Education, and Programming. I’ll start with a 

simple question for each, but pause to open up discussion among all of you. 

 

Each person’s reflections are crucial to this study, but I need to hear from ALL of you, AND in 

the interest of getting you home on time, let’s try to limit our 4 categorical discussions to 15 

minutes each. In order to address lulls in a discussion, I’ve compiled a list of 12 direct quotes, 3 

per category, as prompts for further discussion. 

 

Following this, there will be another 15-minute discussion about the storm water charge 

presentations that Toronto Water has been giving lately but wraps tonight in North York. 

 

Finally, I have a bee condo and butterfly house for you to see and comment on in the last 15 

minutes of this evening’s session. 

 

I want to be up front about my desire to scale up a rain garden program and have a greater 

environmental impact. However, as your moderator, I’m not going to debate anyone’s particular 

comments, and I would like you to feel comfortable in saying anything that comes to mind. 

 

 

PART A) 7:00~8:00 

 

Reflections: Individual interviews, February 5 – March 4/17 

 

1. Practicality 

 

Please tell us your story about why you decided to put in a rain garden at your home. 

 

2. Community 

 

Do you feel a sense of community? Why or why not? 

3. Education 
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As you may know, rain gardens are fairly niche in Toronto. What do you think is the best 

strategy for educating people about rain gardens? 

 

4. Programming 

 

What do you think is the best strategy for creating a city-wide program? 

 

 

PART B) 8:00~8:15 

 

Public consultation (EYCC): Toronto Water Storm Water Charge, March 20/17 

 

Based on this presentation (sample slides 18, 19, 24, 28, 30, 31), are you confident in Toronto 

Water’s ability to deal with the concerns related to storm water for small properties 

(residential)? Why or why not? 

 
To the best of your knowledge, how has Toronto Water factored in rain gardens or rain garden 

owners into its strategy? 

• What else should Toronto Water be doing? 

• Do you have any concerns? 

 

PART C) 8:15~8:30 

 

Show ’n tell: Sustainable.TO Bee Condo/Butterfly House Artist’s Renderings 

 

What do you think about this/these? 

 What do you like? 

 What do you dislike? 

 Is there anything about this/these that is/are confusing or requires more  explanation? 

 How can this be improved? 

 
How much do you think this costs? [WRITE DOWN] 
If you were interested in getting this, what is the most you would be willing to pay? [WRITE 

DOWN] 
 

PART D) 8:30~Exit 

  



LOW-IMPACT DEVELOPMENT 164 

Appendix I: Mind Map Data Analysis 
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Appendix J: Toronto and Region Conservation Authority Rain Garden Factsheet, 2014 

 
 

Note. From Rain Gardens (p. 2), by Toronto and Region Conservation Authority, 2016, Toronto, 
Canada: City of Toronto. Copyright 2016 by Toronto and Region Conservation Authority. 
Reprinted with permission.   
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Appendix K: Images of the Rain Gardens United Lawn Signs, 2015-2017 

 
 

Note. Photo credit: Marc Yamaguchi. 
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Appendix L: Image of Sustainable.TO Rendering of Bee House, 2017 

 
 

Note. Photo credit: Video still from The David Suzuki Foundation, 2015 © 

From Rain Gardens Flood Toronto, by David Suzuki Foundation, 2015, Vancouver, Canada: 
Author. Copyright 2015 by the David Suzuki Foundation. Reprinted with permission. Retrieved 
from https://www.youtube.com/watch?v=heva7F0_Stk 
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Appendix M: Sustainable.TO Bee House Mounted Sign, 2017 

 
 

Note. From Sustainable.To (personal communication, May 28, 2017). 
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Appendix N: Image of Rain Gardens United Tent Exhibit, 2017 

 
Note. Photo credit: Marc Yamaguchi. 
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Appendix O: 2015 Rain Garden Pilot Project Contract 

Rain Gardens of Danforth East Village – East York (RGDEVEY) Project Agreement 
 
(Alter Eden, Boulder Design, and project volunteers who comprise the RGDEVEY team, and 
the undersigned legal property owner(s) “the Owner”) 
 
the Owner(s) of the property 
 
 
at (Toronto, Ontario) 
 
 
THE OWNER(S) AGREES: 

1. to the measurement of the roof runoff area to the front yard; 

2. to the installation of a rain garden of up to 24 square feet on the front yard of the 
property that is sized for rainwater runoff from the roof area draining to the front 
yard; 

3. to redirect the front yard downspout(s) and connect with the rain garden, described 
as the downspout(s) that is located at 

 
from 
 
to 
 

4. to the installation of the rain garden as per landscape design designated work-in-
progress; 

5. to a list of the landscape materials and services provided and installed as follows: 

• ¾ stone 

• Landscape fabric 

• Bioretention mix/triple mix (compost, manure, hard wood mulch) 

• Mulch 

• River rock 

• Selection and delivery of plant materials 

• Alter Eden landscape concept design and project oversight 

• Boulder Design excavation 

• Soil removal, haulage and disposal 

• Clean up 

6. the funding of the rain garden from the 2015, Toronto Foundation Vital Innovation 
Award grant shall not exceed a maximum of $1000; 

7. to set up a utility locate to be carried out at no charge on the property prior to work 
commencing on the rain garden as per the concept design attached to this 
agreement; 
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8. to the temporary storage of tools, landscape materials and plant materials on the 
property prior to and during the installation of the rain garden as discussed and 
arranged; 

9. to the RGDEVEY team having access to the outside yards of the property from start 
to finish of the installation as discussed and arranged; 

10. to the best of his/her/their ability make access to street parking in front of the 
property during installation of the rain garden as discussed and arranged; 

11. to nurture and maintain the rain garden upon installation and under consultation 
with Alter Eden for the first three years or until ownership ceases, whichever comes 
first; 

12. to project minimal signage on the property associated with the Rain Gardens of 
Danforth East Village – East York, the David Suzuki Homegrown National Park 
Project, Evergreen City Works, and Toronto Community Foundation; 

13. to provide testimonials which share the story of impact subject to discretionary 
editing by the RGDEVEY Project Lead, stakeholders at the David Suzuki Homegrown 
National Park Project, Evergreen City Works, and/or Toronto Community 
Foundation; 

14. to provide neighbours and other Toronto residents (upon request) with 
deliverables about rain gardens and other solutions that address rainwater 
management, increase biodiversity, beautify neighbourhoods in the City of Toronto; 

15. to before and after photographic and video documentation for the purposes of 
compiling a final report required by Evergreen City Works on behalf of the Toronto 
Community Foundation; 

16. to before and after photographic and video documentation to promote the 
implementation of rain gardens to ease the burden on water infrastructure, 
counteract declines in habitat for biodiverse species, and reinvigorate 
neighbourhoods with attractive resilient native plants via social media at the David 
Suzuki Homegrown National Park Project, Evergreen City Works, and Toronto 
Community Foundation; 

17. to allow employees and guests with the David Suzuki Homegrown National Park 
Project, Evergreen City Works, and Toronto Community Foundation to participate in 
a site visit or event provided that the arrangement is discussed with sufficient notice 
beforehand; 

18. acknowledges and agrees to release, indemnify and hold harmless the RGDEVEY 
team that is comprised of Alter Eden, Boulder Design and project volunteers from 
and against any and all claims demands, costs, damages, suits, proceeding, expenses, 
liabilities, and/or damages which the indemnified parties may incur or suffer by 
virtue of, or in connection with, or arising out of any act, omission, negligence and 
malfeasance excluding gross negligence associated with the installation of the rain 
garden on the property; 

19. acknowledges and agrees notwithstanding one or more of the Releases (as set out in 
clause 18) are not a party to this agreement, each of the Releasees, for and in 
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consideration of each Releasee providing funding, advice and other assistance the 
receipt and adequacy of which is acknowledged by Owner, shall have the benefit of 
the release and indemnity herein and this Agreement and the terms herein may be 
pleaded by any one or more of the Releasees in any claim by or against Owner 
related to, or in any way connected with the agreement; 

 
The parties hereto, having read and understood the foregoing terms and conditions of the 
agreement and having lawful authority to enter in this agreement, duly sign and execute 
this agreement. 
 
For the Property Owner(s) 
 
Signed _________________________________________ Date _________________________________ 
 
Witness ________________________________________ Date _________________________________ 
 
Signed _________________________________________ Date _________________________________ 
 
Witness ________________________________________ Date _________________________________ 
 
For Homegrown National Park Project 
 
Signed _________________________________________ Date _________________________________ 
(Marc Yamaguchi, Project Lead & Homegrown National Park Ranger) 
 
Signed _________________________________________ Date _________________________________ 
(Gillian Leitch, Alter Eden Landscape Designer & Homegrown National Park Ranger) 
 
Signed _________________________________________ Date _________________________________ 
(Austin Campion Smith, Boulder Design Excavator) 
 
The Rain Gardens of Danforth East Village – East York project is a recipient of the 2015, 
Toronto Foundation Vital Innovation Award from which it receives its funding. This citizen-
led, green initiative is in conjunction with the David Suzuki Foundation’s Homegrown 
National Park Project in Toronto, Canada 
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Appendix P: Image of Rain Gardens United Bee Sticker Deliverable, 2017 
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Appendix Q: Image of Local Newspaper Article Featuring the RGU Merger, 2017 

Note. Photo credit: Joanna Lavoie/Metroland Media Toronto, 2017 © 

From J. Lavoie (personal communication, June 2, 2017). 
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Appendix R: Image of Rain Gardens United Flyer, 2017 

Note. From Rain Gardens United Flyer, by M. Yamaguchi, 2017, Toronto, Canada: Rain 
Gardens United. Copyright 2017 by M. Yamaguchi. Reprinted with permission. 
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Appendix S: Image of Petition in the Ontario Legislative Assembly/Hansard, 2017 

 
Note. From Official Report of Debates (Hansard), Tuesday 21 March 2017 (p. 51), by 
Legislative Assembly of Ontario, Second Session, 41st Parliament, No. 55. Retrieved from 
http://www.ontla.on.ca/house-proceedings/transcripts/files_pdf/21-MAR-2017_L055.pdf 
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Appendix T: Rain Gardens United (RG-DEVEY) 2017 Final Report 

Rain Gardens of Danforth East Village – East York 
FINAL REPORTING of RESULTS 

 
Project Overview 
 
The Rain Gardens of Danforth East Village – East York was the recipient of the 2015, 
Toronto Foundation Vital Innovation Award from which it received its funding. Winner of 
Evergreen City Works' 100 In 1 Day, this citizen-led, green initiative formed a part of the 
David Suzuki Foundation's Homegrown National Park Project in Toronto, Canada. 
 
The Project was proposed to raise community awareness and to test the effectiveness 
of rain gardens in roof runoff infiltration when combined with downspout disconnection. 
Participants in the pilot had a shared vision that we were building for a better future to 
effect meaningful, transformative social change in the realm of the environment. In order 
to better measure the long-lasting effects of the pilot, I am doing my Masters thesis in 
qualitative analysis to determine how participants engage with their rain gardens and 
whether replication occurs so that it becomes a self-sustaining model. 
 
1. To date all of the rain gardens have successfully infiltrated every rainfall without 

basement flooding and without overflows. 
 
2. The pilot project’s Total Roof Runoff Area, since implementation, was measured at 

552.8 m2. 
 
3. Annual Rainfall Volumes infiltrated by the 14 rain gardens are shown below for the 

base year 2016 following the implementation in the summer of 2015. 
 
4. For the City’s 007 rain gauge, 13 rain gardens’ rainfall infiltrated in m3 is based on 

the Annual Rainfall in mm X downspout roof area in m2/1000. 
 
5. 2016: 453 X 552.8 / 1000 = 250 m3. 
 
6. For the Project rain gardens the annual infiltrated roof runoff volume in m3 represents 

an alternative to underground storage in the sewer system. The rain gardens 
together represent a present and future infrastructure cost avoidance to the City of 
250 m3 X 1,340 X 0.667 = *$223,445 

 
7. Annual Rainfall Volumes infiltrated by the single outlier rain garden is shown below 

for the base year 2016 following the implementation in the summer of 2015. 
 

For the City’s 040 rain gauge, 1 rain garden’s (outlier) rainfall infiltrated in m3 is 
based on the Annual Rainfall in mm X downspout roof area in m2/1000. 
 
2016: 528 X 28.1 / 1000 = 15 m3 
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For the Project rain gardens the annual infiltrated roof runoff volume in m3 represents 
an alternative to underground storage in the sewer system. The rain gardens 
together represent a present and future infrastructure cost avoidance to the City of 
15 m3 X 1,340 X 0.667= *$13,407 

 
8. At an average cost of $2500 for each rain garden, Green Infrastructure costs are 

comparatively lower to Gray Infrastructure. Compare $35,000 for these 14 rain 
gardens to $223,445 + $13,407 = $236,852 for underground storage for the same 
volume in m3. 

 

9. The average cost for each Pilot Project rain garden was established to be 
approximately $2500. This cost is base on the following: 

    
   Excavation     $850 
   Landscape Materials  $750 
   Labour     $750 
   Incidentals/Disposal   $150 
   Total Average Cost   $2500 
 
10. While a City’s water/wastewater infrastructure will remain a mix of Green 

Infrastructure and Grey Infrastructure, many Cities in North America are choosing 
Green Infrastructure to improve water quality, build resiliency to intense rainfall and 
beautify neighbourhoods. City’s like Washington D.C. and Philadelphia are basing 
their need for Grey Infrastructure on their success in implementing Green 
Infrastructure. 

 
11. Green Infrastructure fuels a green jobs and green materials economy. Many 

products and services were provided as donations-in-kind including a community 
advocate for communication with property owners. However, the pilot project made 
payments for landscape design, a landscaping contractor, materials, tools, soil 
disposal/recycling, trailer rental and fuel were the “spin-off” economic benefits for 
local businesses. 

 
12. Without the Pilot Project’s expertise and the funding incentive being offered to 

existing residential properties, the owners of the 11 Pilot Project properties would not 
have implemented effective downspout disconnection, and a rain garden planted 
with Ontario native species in their front yards. The three properties that paid in full 
may have considered themselves early adopters; however, they did not opt to 
maximize their rain garden potential and chose to incorporate only small rain 
gardens for trial purposes. 

 
13. The benefits of mandatory downspout disconnection and the connection of 

downspouts directing roof runoff to rain gardens are many. Everyone benefits. 
Neighbourhoods benefit through increased greening of their neighbourhoods and 
basement flooding protection. 
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*The Wet Weather Study identified the Combined Sewer Overflow benefit as an estimation 
in the reduction of underground storage for the same level of Combined Sewer Overflow at 
a unit cost of $1,340 per m3. The above avoided cost is based on an average local rainfall of 
265 m3 infiltrated X $1,340 for underground storage X .667 in consideration of a 30% inflow 
and infiltration average to the sewer system for groundwater. 
 
Epilogue 
 
The 2010 Residential Rainproofing Project, and the 2015 The Rain Gardens of 
Danforth East Village - East York pilot project have merged under the single 
banner Rain Gardens United (RGU). Together, they represent 30 rain gardens in 
Toronto's east end. This green corridor spans Wards 29, 30, 31, and 32. These are 
two communities that share the common goal of supporting the pollinators from the 
Leslie Street Spit all the way to the Taylor-Massey Creek in the Lower Don 
Watershed. RGU advocates for scaling up this cost-effective, Low Impact 
Development strategy that builds in both resiliency and biodiversity for urban 
communities. 

 

 
Note. From Rain Gardens United (RG-DEVEY) 2017 Final Report, by Rain Gardens United, 
2017, Toronto, Canada: Author. Copyright 2017 by Rain Gardens United. Reprinted with 
permission. 

 


