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ABSTRACT 
 
 

Locating Barriers To and Opportunities For Implementing Low Impact 
Development Within a Governance and Policy Framework in Southern 
Ontario  

 
 

Nick Assad Advisor: 
University of Guelph, 2012 Karen Landman 
 

Low impact development (LID), the practice of preserving and restoring natural water 

cycles in urban development, is considered the next step in stormwater management.   

Policy and governance play a strong role in the adoption of LID.  There has been 

progress in implementing LID in the Greater Toronto Area but less progress in Southern 

Ontario in general.  This research identifies barriers and opportunities to implementing 

LID in the context of policy and governance in Southern Ontario.  The barriers, 

opportunities, and policy are identified using a focused literature review, then verified 

and further explored through key informant interviews.  Data are synthesised to produce 

an Enhanced Governance Model (EGM) for implementing LID.  The EGM is evaluated 

by key informants and further refined.  Findings show that public education and 

provincial-level standards are fundamental to widespread adoption of LID.  Five 

opportunities for jurisdictional integration in stormwater governance are identified and 

their implications discussed. 

  

KEYWORDS:  Green infrastructure; Low impact development; Policy; Governance; 

Stormwater management. 
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Chapter One: Introduction 

1.1 Study Overview 

 Credit Valley Conversation (CVC) and the Toronto and Region Conservation 

Authority (TRCA) have both reached the conclusion that conventional stormwater 

systems are unable to protect the health of rivers in the Greater Toronto Area.  As a 

response, these agencies are recommending the use of low impact development (LID), a 

design approach to stormwater management that handles rainwater where it lands with a 

goal of maintaining or restoring the pre-development water balance ratios of runoff, 

transpiration, and infiltration in urban watersheds (LID Center 2011).  

 The lack of available funds for infrastructure repair has led to an infrastructure 

deficit that is estimated at $30-40 billion in Canada (Binstock 2011; Podolsky and 

MacDonald 2008).  LID has been promoted as a cost-effective means of providing 

stormwater infrastructure (Porter-Bopp et al. 2011; Podolsky and MacDonald 2008), 

especially when the multiple benefits of implementation such as improved walkability 

and provision of ecosystem services are accounted for (Porter-Bopp et al. 2011).   

 Even though LID is recognized as the next stage in the evolution of stormwater 

management, there are significant barriers to its widespread adoption.  For example, 

municipalities seem willing to implement LID, yet face challenges with respect to finding 

a model that will address issues that arise from installing stormwater management 

facilities on private property.  The purpose of this research is to identify the barriers that 

are preventing the widespread adoption of LID in the Southern Ontario context and to 
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seek out opportunities for LID to improve the governance process with respect to 

stormwater management.  

 This thesis is an investigation of the barriers and opportunities to implementing 

LID that exist within Southern Ontario policy and governance.  The questions that guide 

this research are: Who is responsible for creating barriers and who is doing the work to 

overcome them?  How can opportunities to implementation be exploited and why have 

the opportunities not been exploited yet?  This study employs an interpretive strategy 

which is a process where the investigator actively makes sense of the phenomena by 

testing theory that in turn is revised to reflect the observed evidence (Deming 2011).  The 

motive of the research is to understand what is preventing the implementation of LID and 

contribute to the evolution of governance and policy surrounding stormwater 

management.   

1.2 Research Goal and Objectives: 

 The goal of this research is to locate the barriers and opportunities to 

implementing LID within governance and policy in Southern Ontario. 

Objectives: 

In the context of Southern Ontario: 

1) Describe the policy that is relevant to LID and Green Infrastructure. 

2) Describe stormwater governance in a model. 

3) Identify the barriers to implementing LID. 

4) Identify the opportunities for implementing LID. 
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5) Explore how the barriers may be overcome and opportunities may be realized through 

improvements to governance and/or policy. 

1.3 Thesis Overview 

 Chapter Two provides the process followed for the selection of a research 

strategy, collection of data, and analysis of results.  The research process begins with a 

focused literature review, which informs the content of the principle method of inquiry: a 

key informant interview.  The creation of a governance model occurs in parallel with the 

focused literature review and key informant interview.  Chapter Two also describes the 

objectives of the key informant interview and criteria for choosing the key informants.   

 Chapter Three provides background information to make a foundation for the 

topic of low impact development and the issues affecting stormwater management in the 

setting of urban Southern Ontario.   

 Chapters Four and Five comprise results from the focused literature review and 

key informant interview. Chapter Six describes the evaluation of the governance model 

by key informants as well as the resulting final version of the governance model.  

Synthesis of results from the focused literature review, key informant interview and 

governance model creation process results in the formulation of five ‘governance units’ 

(GUs).  The five GUs are identified in Chapter Seven and their implications are 

discussed.   

 Finally Chapter Eight provides limitations of the study, implications for landscape 

architecture, areas of future research, and an overall summary of the study. 
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1.4 Definition of Terms 

 The terms ‘governance’ and ‘management’ are related yet distinct.  For the 

purpose of this study, governance is the process through which decisions are made 

regarding water capture, conveyance, and water balance while management encompasses 

the activities that occur while executing decisions made in the governance process (Cook 

2011). 

 There is currently a discourse within the literature on the use of the term 

‘rainwater’ in place of ‘stormwater’.   ‘Rainwater’ is sometimes used because it places 

emphasis on water as a resource rather than a nuisance to be dealt with (Porter-Bopp et 

al. 2010).  This is an important consideration because it gives higher status to water as 

something to be valued.  If we value water more, then we will be more likely to manage it 

with more care and therefore more efficiency.  On the other hand, ‘stormwater’ is the 

currently accepted and commonly used term.  For this reason, changing to a new term 

may be confusing.  Also, exclusive use of a new term such as ‘rainwater’ that is not in 

common usage may seen as being on the fringe and only serve to isolate the ideas 

presented here.    

 Interestingly, neither term implies that snowmelt water is considered.  For the 

purpose of this study, ‘rainwater’ and ‘stormwater’ will be used interchangeably to refer 

to water as a valuable resource to be managed responsibly when it enters the urban water 

cycle via precipitation. 
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Chapter Two: Literature Review 

2.1 Green Infrastructure  

2.1.1 What is it? 

 The definitions of GI found in the province of Ontario may be different from 

those used in other parts of the world.  Since this research is based on Ontario, 

information regarding GI is drawn from Ontario literature. 

 The Green Infrastructure Ontario (GIO) coalition defines GI as “natural 

vegetation and vegetative technologies that collectively provide society with a broad 

array of products and services for healthy living” (GIO 2011).  Experts on GI in Ontario 

say that it is comprised of living infrastructure but includes built elements as well.  GI is 

characterised by a holistic or integrated approach across multiple scales, a 

multidisciplinary approach, and an integration with conventional or ‘grey’ infrastructure 

(Chater et al. 2011).  

 In general, GI can be understood as a set of tools that are used to address concerns 

to do with water and other environmental issues such as urban heat island, loss of green 

space, loss of biodiversity, and air quality.  A recent proposal was made by the GIO 

coalition to incorporate the definition of GI into the definition of infrastructure currently 

in place by six ministries in Ontario including the Ministries of: Agriculture, Food and 

Rural Affairs, Infrastructure, Environment, Municipal Affairs and Housing, Natural 

Resources, and Transportation (Castrilli and Lintner 2010).  The application to change 

the definition of infrastructure to include GI was rejected by all agencies.  The proposed 

definition would expand the existing grey infrastructure tool set to include “natural or 
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engineered ecological processes or structures that process, capture, and direct water, 

stormwater, and wastewater in a similar manner to grey infrastructure yet have multiple 

societal benefits,” and goes on to name some examples including urban forests, green 

roofs, rain gardens, bioswales, engineered wetlands, among others (Castrilli and Lintner 

2010: 27).  This definition of GI will be used for the purposes of this thesis.   

2.1.2 Low Impact Development 

 LID, a type of GI, is a design approach to rainwater management that handles 

rainwater where it lands with a goal of maintaining or restoring the pre-development 

water balance ratios of runoff, transpiration, and infiltration in urban watersheds (LID 

Center 2011).  The LID Stormwater Management Planning and Design Guide (LID 

Guide) was created in 2010 by a joint effort between Credit Valley Conservation (CVC) 

and the Toronto Region Conservation Authority (TRCA) for the Greater Toronto Area.  

The LID Guide gives a specific definition of LID as a set of small scale structures that 

seek to mimic predevelopment hydrology to the processes of infiltration, 

evapotranspiration, rainwater harvesting, filtration, and detention of rainwater (CVC and 

TRCA 2010).  As is consistent with other GIs, it is not intended to replace conventional 

stormwater management infrastructure but rather to complement it by taking care of a 

part of the water cycle that was previously not managed.  LID is recognized to be a part 

of the ‘treatment train’ approach to rainwater management, which considers the whole 

pathway of water from where it lands to the end of pipe (LID Guide, 2010).  Figure 2.1 

illustrates LID as a recent addition in the evolution of stormwater management solutions 

alongside planning for climate change and awareness of ‘water budget’. 
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 LID technologies may include: 

• Depression Storage 

• Bioretention Areas 

• Rain Gardens 

• Soakaways 

• Permeable Pavement 

• Vegetated Filter Strips 

• Conveyance Controls 

• Grass Swales 

• Perforated Pipe Systems 

  (LID Guide, 2010) 

 Low impact development (LID) falls under the more general category of green 

infrastructure (GI).  The terms LID and GI are sometimes used interchangeably in the 

literature.  For the purpose of this thesis, LID will be considered a specific approach to 

managing stormwater that falls under the more general category of GI as defined above 

by Castrilli and Lintner (2010).  Since LID is a type of GI, it is sometimes affected by 

discussions on policy and governance that are about GI in general.  Throughout this 

thesis there are cases where LID is not mentioned specifically; however, in these cases it 

is inferred that LID is affected by policy and governance issues that pertain to GI.   

2.1.3 Effectiveness of LID 

 Studies of current stormwater management techniques carried out by CVC, the 

TRCA have led to the conclusion that conventional stormwater management planning 

and design are insufficient for mitigating the effects of urbanisation on streams and 

rivers.  Conventional measures do not treat runoff for nutrients, pathogens and metals, 
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and they handle rainwater in a way that creates a high volume runoff at rates that are too 

great for receiving waterways to handle (CVC and TRCA 2010). 

Figure 2.1 Evolution of stormwater management (adapted from CVC and TRCA 

2010) 

 Early studies have shown that LID is a promising solution to mitigating the 

rainwater quality and quantity issues typically found under conventional development 

conditions (CVC and TRCA 2010; City of Toronto 2011). 

 LID is generally successful at performing its primary goal of mimicking pre-

development hydraulic function even in climates affected by deep frost as long as correct 
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media is used and installed properly (Dietz 2007).  Two potential contaminants from 

rainwater runoff that remain to be decisively dealt with include phosphorous from 

planting media (Dietz 2007) and Sodium Chloride from de-icing salts (Bradford 2011).  

Thorough research into the ability of LID systems to retain and destroy bacteria and 

viruses remains to be completed (Dietz 2007). 

2.1.4 Watershed-wide approach 

 There seems to be a consensus that sustainable urban stormwater management 

must be planned and implemented at a watershed scale (Roy et al. 2008; Dwyer and 

Childs 2004; CVC and TRCA 2010). This is because effects of increased runoff due to 

urbanisation are cumulative across the watershed scale (CVC and TRCA 2010) rather 

than being site specific.  Also, rainwater ends up in waterways which are not limited by 

political boundaries and therefore are the concern of multiple agencies, including the 

conservation authorities that operate on a watershed scale.   

2.1.5 Significance of Green Infrastructure for Livability 

 The term livability is far from well defined.  A literature review calling for an 

agreed-upon conceptual framework regarding concepts around urban environmental 

quality has revealed that livability is a concept that does not have an agreed-upon 

definition and is often used interchangeably with other terms such as environmental 

quality and quality of life (van Kamp et al. 2003).  There are, however, several points of 

agreement in the discussion around the concept of livability.  Most notably is the idea that 

livability includes both a physical and a personal preference component (van Kamp et al. 
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2003; Neuman 2005; Hovey 2006).  Livability depends on the physical makeup of a 

given place and the preferences of people.   

 One definition of livability found in the literature denotes an element of 

reciprocity between a place and the people living there: “livability = habitability = quality 

of life in the nation: the degree to which its provisions and requirements fit with the needs 

and capacities of its citizens” (Veenhoven 1996, in van Kamp et al. 2003: 7).  If we 

consider ‘preferences’ to be included under the realm of ‘capacities’ that citizens may 

have, then this definition satisfies the need for a physical and preference component.  

This definition implies that when there is a good fit between a place and the people living 

there, then livability is high and vice versa.   

 The connection between GI and livability is far from certain and in need of further 

investigation.  Dwyer and Childs (2003: 161) pose the question “To what extent will 

improving the green infrastructure of urban areas make it more likely that individuals will 

stay in or move their businesses and residents to these areas?” 

 GI may play a key role in greening our public spaces.  Ontario’s Ground 

Magazine (Fall 2011) published a roundtable discussion on GI during which time key 

stakeholders discussed the opportunities and challenges of implementing projects in the 

Southern Ontario context.  The chair of Ground Magazine’s editorial board, while 

speaking about a design competition on infrastructure ideas, said “infrastructure is the 

heart of the next generation’s public sphere, since public spending on dedicated public 

spaces has evaporated” (Chater et al. 2011: 23).  She went on to highlight opportunities 

for greenspace enhancement in conjunction with stormwater systems, rail easements and 
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stations, and roadways.  The idea of urban infrastructure being used for multiple 

programs and functions was a strong theme during the roundtable discussion.  There are 

more potential benefits from LID than just rainwater infrastructure: namely, improved 

livability.   

2.2 Urbanisation:  Current Trends and Effects on the Water Cycle 

2.2.1 Definitions and a Brief History 

 Urban growth and the planning policy under which it takes place continue to 

shape where and how we live.   Urbanisation, the process by which rural areas become 

built up or urban areas become further intensified, has been an ongoing process since the 

emergence of agriculture approximately 5000 years ago (Gaston 2010).  The location of 

modern cities often reflects this since many cities are built on prime agricultural land.  

The choice of location is also of consequence to biodiversity since cities are often 

strategically placed on migration routes and wildlife breeding grounds.  The primary 

productivity of urbanised areas is typically 13 per cent of pre-urban conditions (Schaefer 

2004).  In the early days of human settlement the over-exploitation of resources led to the 

decline and fall of cities and entire civilisations (Gaston 2010).   

 Up until relatively recent times, the proportion of the world’s population living in 

cities remained relatively low.  By 1700 less that 10 per cent of the world’s population 

lived in urban areas (Gaston 2010).  The industrial revolution brought about a population 

explosion taking the human population from a few hundred million from the end of the 

1700s to 1 billion by 1830 (Schaefer 2004).  In 1800, only one city had a population of 1 

million: Beijing.  By 1900 there were 16, and more than 400 by the year 2000 (UN 
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Centre for Human Settlements, in Schaefer 2004).  By 2007 more than 80 per cent of the 

population of North American countries lived in urban centres (Gaston 2010).  

Increasingly people are now moving from urban centres to outer suburbs and adjacent 

non-metropolitan areas (Dwyer and Childs 2004). 

 What counts as an ‘urban centre’?  The definition of urban is not always clear and 

it would seem that it is a somewhat relative term.  In Japan, a place qualifies as urban if it 

has at least 5000 people and a density of greater than 4000 people per square kilometre.  

In Canada, those numbers can be reduced by approximately a factor of ten with the 

definition of urban coming in at 1000 people in a given area at a density of 400 people 

per square kilometre (Gaston 2010).  Although we tend to think of ‘urban’ as 

synonymous with ‘city’, that is not necessarily the case.  For the purposes of this thesis, 

since we are working in the Canadian context, ‘urban’ will be considered to be areas that 

are built up, with a density of at least 400 people per square kilometer. 

 Urban areas cannot be thought of as existing in a bubble, separate from the rural 

areas that surround them, nor from the world.  The ecological footprint concept 

(Wackernagel 1996) raised awareness of the impacts that people as individuals or as a 

society have on world ecological resources.  Using this model, it has been estimated that 

it would take 3 earths to sustain the lifestyle of the average North American, most of 

whom are living in an urban setting.  In short, cities require a large land base to support 

both their inputs and outputs. 
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2.2.2 Effects of Urbanisation on Surface Water 

Water Quantity 

 When it rains there are a number of pathways water can take once it hits the 

ground.  It can be infiltrated into the ground, ultimately contributing to either surface 

water bodies such as streams and lakes via seepage, or it may infiltrate deep into the 

ground contributing to ground water aquifers.  Rainwater may be intercepted by trees and 

other vegetation, either by the leaves or the roots, in which case it then will return to the 

atmosphere via evaporation or evapotranspiration.  One final route that rainwater may 

take is runoff- overland flow to the nearest water body.  Urbanisation tends to make a 

significant change to the proportion of water entering certain pathways (Figure 2.2).  

Specifically, the increase in impervious surfaces and decrease in vegetation causes up to a 

3-5 fold increase in the amount of runoff reaching streams while the amount of water 

infiltrating into the ground or evaporating into the atmosphere decreases at a 

corresponding rate (CVC and TRCA 2010).  This represents a change in the total volume 

or quantity of rainwater entering waterways.  There are also changes in the rate of flow.  

When rainwater encounters impervious surfaces and then enters a conveyance system it 

flows much more quickly though the landscape then under natural conditions.  This tends 

to cause a peak in the rate of runoff soon after a rain event as illustrated in a rate of runoff 

graph (Figure 2.3). 
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Figure 2.2 Effects of urbanisation on rainwater pathways (CVC and TRCA 2010). 

Figure 2.3 Rate of runoff under urban versus rural conditions (CVC and TRCA 

2010). 
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 The changes associated with increased runoff volumes causes problems to 

receiving streams, including the alteration of stream flows, alteration of channel shape 

and associated effects on aquatic habitat, and increased erosion and sedimentation (CVC 

and TRCA 2010).  The decrease in base flow due to ‘peaky’ runoff and decreased 

infiltration also makes for poor fish habitat in streams since it results in a reduction in 

base flow (Schaefer 2004), the amount of water that is flowing in the waterway between 

rain events. 

Water Quality 

 In addition to water quantity issues, the increase in runoff in the urban setting also 

causes problems with water quality.  Urban rainwater runoff passes over surfaces that 

have been contaminated with pollutants from automobiles, road salt, fertilizers and other 

sources such as road, roof tops, and lawns.  As water runs over these surfaces it picks up 

pollutants and carries them to streams.  One of the most effective ways to minimize the 

potential for adverse effects to streams is to reduce the quantity (runoff volume) and 

discharge rate of rainwater entering waterways (Aquafor Beech Ltd. 2006, in LID SWM 

Guide 2010).  Roads and the automobiles that use them play an important role on the 

effects of urbanisation on rainwater quality.  Effects include increased oxygen demand, 

suspended sediments, hydrocarbons and metals including zinc, copper, cadmium, 

chromium, and nickel (Schaefer 2004).  Runoff over impervious surfaces tends to warm 

the water being received by streams, which has an adverse effect on aquatic wildlife since 

warmer water contains less dissolved oxygen, an essential nutrient for cold water species 

(Schaefer 2004). 
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2.2.3 Effects of Urbanisation on Groundwater 

 The water supply for cities is sometimes from groundwater, which tends to be a 

clean, safe, and relatively easy to acquire source of water (Foster et al. 1998).  

Groundwater relies on recharge via rainwater infiltration to maintain a regular water table 

level and in turn a regular supply to wells.  The increase in impermeable surfaces in the 

urban setting may threaten the supply of water entering the aquifer via infiltration (CVC 

and TRCA 2010).  This deficit in rainwater recharge may be counteracted by recharge 

due to leaky water mains (Foster et al. 1998).    

 In order for infiltration to be possible, an area has to have porous soils.  In the 

City of Guelph, there are currently concerns about the continued supply of drinking water 

from groundwater including keeping the water free of contaminants and maintaining 

adequate volume (Baker 2012).  When considering the possibility of encouraging 

infiltration in the urban environment, caution should be taken to avoid infiltration near 

well sites because of the potential contamination that may result (Foster et al. 1998).  De-

icing salts in particular pose a risk because they tend to stay in solution when water 

infiltrates, unlike most other contaminants present in the urban environment (Bradford 

2011). 

2.3 Implementing Green Infrastructure 

2.3.1 Places to Grow Plan 

 According to data in the Places to Grow – Growth Plan for the Greater Golden 

Horsershoe (PGP), the Greater Golden Horseshoe (GGH) area is one of the fastest 

growing areas in North America (MPIR 2006).  The Ministry of Public Infrastructure and 



 

17 

 

Renewal (MPIR) recognizes the need to properly manage growth in order to curb the 

negative effects of rapid urbanisation such as increased traffic congestion, deteriorating 

air and water quality and the disappearance of agricultural lands and other natural 

resources (MPIR 2006).  The policy for protection of natural resources is echoed by a 

city’s Natural Heritage Strategy (NHS).  In the case of Guelph, Ontario, the NHS 

provides policy that requires development to occur in such a way that there is no negative 

impact on water resources, fish habitat and hydrological functions (City of Guelph 2010). 

 The PGP emphasizes urban intensification as a response to urban sprawl.  The 

purpose of intensification explained by the PGP is to optimize the use of existing land, 

make better use of existing, under-utilized infrastructure, improve potential for transit, 

and reduce encroachment into valuable agricultural land.  The plan identifies urban 

growth centres, as well as intensification areas throughout the GGH area.  The PGP 

encourages the development of ‘complete communities’ under the Guiding Principles 

section.  Complete communities are those that meet daily needs through the entire 

lifetime of an individual.  They offer access to a mix of jobs, services, housing and 

community infrastructure, and are walkable (MPIR 2006). 

2.3.2  Green Infrastructure as a Process 

 Form-based planning relies on taking preconceived ideas of what should work 

and applying those ideas to any place.  Process-based planning puts more focus on place 

(Neuman 2005).  The notion of a process raises the idea that things evolve over time.  

Process is not static and neither are cities.  As an example, take the evolution of rainwater 
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management: from a few minor storm drains and culverts just over 30 years ago to the 

current array of structures and management strategies that are employed today. 

 In the late 1800s, people began to look to the urban periphery for relief from 

unsanitary, over-crowded conditions in dense industrial urban centres.  Urban sprawl is 

made possible by Euclidian zoning (zoning land uses separately from one another), 

private automobile ownership, and subsidised infrastructure including roads, electrical 

and phone lines, water mains and sewers.   Sprawl has resulted in residential development 

at too low a density to make efficient use of infrastructure and to make public transit 

options feasible (MPIR 2006).  In fact, the MPIR has stated that automobile dependency 

perpetuated by urban sprawl is believed to cause a clogged highway system, which in 

turn adds up to 5 billion in lost GDP per year (MPIR 2006).  One advantage to sprawl is 

that it is considered to be desirable in terms of quality of life or ‘livability’ (defined in 

Section 2.1.5). 

 The Compact City Paradox, explained by Neuman (2005), points out the dilemma 

regarding suburbs and sustainability:  It is desirable to live in the suburbs but perhaps not 

sustainable, while at the same time high density areas are potentially sustainable but they 

are not necessarily desirable places to live.  Neuman (2005) cites numerous articles 

finding that density is not a good indicator of variables that relate to sustainability such as 

trip frequency using public transportation, which turns out to be more a function of fuel 

prices and income.  He goes on to break through the dilemma by re-shaping the question 

from one of “What form is conducive to sustainability?” and instead calls for a focus on 

process.    
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 An example of a form-based approach is applying concepts such as New 

Urbanism or Smart Growth.  Neuman (2005) argues that the application of these 

prescribed types of development is actually a contributor to sprawl as they tend to occur 

on greenfields using conventional zoning patterns and are master planned in a static way 

that does not recognize the evolutionary unfolding of urban and natural processes.  This 

raises the possibility that high density may not necessarily be the solution to the problem 

of unsustainable urban development.   

 Since policy tends to guide how urban processes unfold, planning for livable 

cities may depend more on the policy that shapes land use and our approaches to analysis 

and design than on form-based approaches.   Governance is a type of process that will 

shape the way that stormwater management practices are carried out as cities continue to 

evolve.  This is the reason why policy and governance are the focus of this study. 

2.3.3 Theory on Jurisdictional Integration and Fragmentation 

 The debate over jurisdictional fragmentation versus integration in Ontario water 

governance is the subject of a recently completed doctoral dissertation by Cook (2011).  

The key findings of Cook’s dissertation that are relevant to this thesis are summarized in 

the following points: 

• The existing literature is not critical enough of the fragmentation/integration 

challenge and too often frames integration as a solution without its own 

challenges and limitations.   

• Fragmentation may or may not be the problem depending on the context. 
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• Jurisdictional fragmentation is a key feature in governance initiatives that seek to 

engage stakeholders in place-specific management solutions. 

(adapted from Cook, 2011) 

 To some extent, jurisdictional fragmentation in Canadian governance is not likely 

to change so it is prudent to understand the nature of fragmentation and subsequently use 

this understanding to inform the governance process.  Essentially, Cook (2011) provides 

an understanding of how fragmentation affects governance of water resource issues and 

gives insight into what can be done to improve governance based on this understanding. 

 Cook (2011) identifies three types of governance patterns that emerge from 

jurisdictional fragmentation (Table 1).  The Cooperative type of governance pattern is 

most likely to result in innovation on key water management issues.  Conflictual 

governance patterns are most likely to result in a stalemate with respect to water 

management issues.  Finally, Reactive governance patterns are those patterns that lead to 

piecemeal responses – only addressing part of the problem. 
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Table 1. Descriptive table of governance patterns associated with jurisdictional fragmentation (Adapted from Cook 2011). 
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 Fragmentation may serve to provide an access point between the public and 

private realm.  Canadian government bodies are fragmented by design as a means to 

facilitate the sharing of power.  In theory, the level of government that is closest to the 

issue, and therefore the people affected by it, are the best positioned to govern.  This is 

known as the principle of subsidiarity (Cook 2011).   Keeping in mind that the province 

has authority over the municipality, too much restriction may reduce the municipalities’ 

ability to respond to place specific issues. 

2.4 Summary of Literature Review 

 This literature review has defined and described GI and LID, and explained the 

usefulness of these technologies for managing stormwater while improving urban 

livability.  Taking a step back, the literature review then covered urbanisation and the 

problems it creates for stormwater management.  Next a brief introduction into the policy 

that is affecting urban growth is given along with a case for urban planning that 

emphasizes process over form.  Governance and policy are recognized as processes that 

shape the conditions to foster innovation in urban planning.  Finally, an argument on the 

need to remain critical of jurisdictional integration with respect to water governance was 

introduced.  The next section will describe the methodology followed to conduct the 

study.   
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Chapter Three: Methodology 

3.1 Research Strategy Rational 

 This study employs an interpretive research strategy, which is a process where the 

investigator actively makes sense of the phenomena by testing theory that in turn is 

revised to reflect the observed evidence (Deming 2011).  The interpretive strategy uses a 

constructionist approach to seek realities that do exist in the world but are filtered through 

the researcher.  Or simply, it is recognized that the researcher plays an active role in 

making sense of the data when interpreting the final results.  The approach is neither 

inductive nor deductive but a combination of the two, since data are identified, then 

applied to further investigation through the key informant interview.  Data from the key 

informant interview is used to further refine theory on barriers and opportunities and 

finally all data are synthesised into a discussion.  This approach that is neither inductive 

nor deductive is called ‘reflexive’ and when combined with a constructionist approach 

creates a research strategy known as interpretive research (Deming 2011)  

3.2 Research Strategy 

 The steps in the research strategy are outlined in Figure 3.1.  The research begins 

with a focused literature review, which differs from the background literature review in 

Chapter Two in that it involves the purposeful search of the literature for a particular set 

of data.  Criteria for the data to be selected were based on the research objectives to 

identify relevant policy, barriers to, and opportunities for implementing LID.  The 

focused literature review is a method of extracting and summarizing the information that 

has already been researched.   
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 The focused literature review provides the basis for the creation of the 

Preliminary Governance Model (PGM), which is a model describing how governance of 

stormwater management can be described in Southern Ontario (Figure 4.1).  The focused 

literature review also identifies two discussions that are taking place with respect to 

governance of stormwater management: first that there may be a need for more 

jurisdictional integration within stormwater governance and second that there may not be 

an adequate level of provincial support for LID and more generally GI.   

 These topics identified in the focused literature are further examined using key 

informant interviews.  Key informants (KIs) are asked to verify the accuracy of the PGM 

and then to locate the barriers and opportunities identified in the focused literature review 

in the model.  This exercise is to find out who or what may be responsible for the barriers 

and who is doing work to overcome them.  It is also an exercise to find out through which 

organisation it will be most likely that opportunities can be pursued.  In the focused 

literature review, it was found that the provincial government is commonly regarded as 

not playing an adequate role with respect to supportive policy. KIs are asked to comment 

on the current level of provincial support for GI.    There is a common theme in the 

literature that greater integration of governance would lead to better governance.  The 

third category of inquiry identified in the focused literature review has to do with 

jurisdictional integration.   

 The last part of the study is a synthesis of all results into a discussion on how 

barriers may be overcome and opportunities may be realized to increase the adoption of 

LID.  The outcome of that synthesis is the formulation of five governance units, which 
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policy and governance with respect to implementing LID are discussed. 

provide a framework within which the findings on barriers and opportunities within 

Figure 3.1 Research Strategy Diagram 
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3.3 Methodology of Focused Literature Review 

 Data are collected predominantly from grey literature.  There are currently many 

reports on policy that affect the adoption of GI and LID.  There are also numerous reports 

on the barriers and opportunities to implementing LID.   The purpose of this section is to 

identify and summarize the policy, barriers, and opportunities already being discussed in 

the literature.  Barriers are identified and coded into subject headings.  The results are 

summarized in a narrative describing relevant policy and explaining how each barrier or 

opportunity arises.  Results are also used to produce the PGM that will be described in 

further detail in sub-section 3.4.6 Data Analysis. 

3.4 Methodology of Key Informant Interview 

3.4.1 Semi-structured interview 

 Interviews are useful because of the richness and relevance of data that can be 

obtained (May 2011).  The semi-structured interview was chosen because it allows the 

interviewee to answer the question in a way that they interpret, while still allowing for 

comparability between interviews (May 2011). 

3.4.2 Interview Objectives:  

The following objectives were used to shape the interview questions: 

In one hour or less: 

• Describe the existing governance process. 

• Verify and locate barriers and opportunities in the Preliminary Governance 

Model 
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•  Verify adequacy of provincial policy in general and specifically the 

challenges posed by the Water Opportunities and Water Conservation Act 

(WOWCA). 

• Find out opportunities for greater collaboration and/or integration of 

stakeholders 

 Questions were formulated based on the above objectives. The interview guide 

that was used for each interview can be found in Appendix A: Interview Guide. 

3.4.3 Interviewee Selection: 

 A purposive sampling technique – seeking data that is expected to be the most 

helpful in addressing the research question is used for sampling (Deming 2011).  KIs are 

people who are experienced and knowledgeable about the implementation and 

governance of stormwater management involving LID. 

3.4.4 Selection Criteria: 

The following selection criteria determine who may be considered for an interview. 

KIs selected for interview include professionals who are all of the following: 

a) directly involved in the design or planning of rainwater management practices.  

b) directly involved in the policy and governance of rainwater management practices. 

c) aware of rainwater issues in the urban setting. 

d) from a range of stakeholder groups. 

3.4.5 Recording 

 All interviews are recorded and notes are taken from the recordings.  This allows 

for careful attention to the interviewee during the conversation.  Concepts are drawn out 



 

28 

 

of the interview recordings and paraphrased into a set of notes.  Once the research is 

complete, the notes are destroyed.  When there are points in the recording that cannot be 

understood with absolute certainty, the interviewee is contacted for clarification. 

 All information obtained through interview process is verified with the 

respondents before inclusion in the thesis. 

3.4.6 Data Analysis 

 Data gathered during the first stage of the interview on verifying the accuracy of 

the governance model are used to refine the PGM.   The exercise where KIs located the 

barriers and opportunities on the governance model is summarized into tables for easy 

reference (Table 3 and Table 4).  Data are analysed by reading through interview notes 

and coding for common themes.  The resulting set of coded data are synthesised into a 

narrative explaining the conversations and how they are relevant to overcoming barriers 

and taking advantage of opportunities to implementing LID.   

 The governance model is created using the process illustrated in Figure 3.2.  The 

PGM is revised using feedback from KIs on the accuracy and completeness of the model.  

This results in a Revised Governance Model (RGM).  The RGM model is taken one step 

further using KIs input on how governance can be improved, which results in the 

Enhanced Governance Model (EGM).  Finally, the EGM is sent out to all KIs for their 

review and feedback.  The input goes into further improvements to the model resulting in 

the Super Enhanced Governance Model (SEGM).  The SEGM shows how stormwater 

management is currently governed in Southern Ontario as well as opportunities for 

governance improvements.  
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Figure 3.2 Governance model production process 
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3.5 Evaluation of Enhanced Governance Model 

 The EGM is sent out to all KIs who are asked to comment on the following three 

questions: 

1. Is the enhanced model accurate?  (all stakeholders are present, all connections are 

present and relationships properly represented).   

2. What is your opinion of the potential enhancements to the model (described on the 

right hand side of the page)? 

3. Are there other considerations, suggestions, ideas? 

 Responses are considered and incorporated into the discussion as well as into 

further refining the EGM to produce the final SEGM. 
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Chapter Four: Results from Focused Literature Review 

 This review is predominantly of grey literature about the policy, barriers, and 

opportunities relevant to the widespread adoption of green infrastructure (GI).  The 

purpose of this focused literature review is to: 

i) Identify and describe the policy surrounding low impact development (LID) and GI in 

the Southern Ontario context. 

ii) Identify and describe the barriers to implementing LID in the Southern Ontario 

context. 

iii) Identify and describe the opportunities for overcoming barriers to implementation of 

LID in the Southern Ontario context. 

 The final part of this section, will provide a summary of opportunities for 

implementation that range from general to specific.   

4.1 Policy 

 The Community Sustainability Report 2007 (CSR) authored by Pembina Institute 

(2007) is a study that investigates the current state of community sustainability and smart 

growth in Ontario.  The purpose of the CSR is to inform the provincial government as it 

continues to reform the planning system with the goal of stemming urban sprawl and 

promoting sustainability in the Greater Golden Horseshoe (GGH) and throughout the 

province. The CSR provides a snapshot of sustainability according to basic descriptive 

statistics for each municipality and city in the province.  One of the outcomes of this 

study is the recommendation to create an indicator framework to monitor changes 

brought about by new planning policies and to find out where further changes might be 
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needed (Pembina Institute 2007).  Currently there is not a single document in Ontario that 

integrates transport, development, and green space, and that specifically mentions GI and 

LID.  The closest thing to such a document is possibly the Places to Grow - Growth Plan 

for the Greater Golden Horseshoe (MPIR 2006).   

4.1.1 Summary of Policy Related to GI and LID 

 The Fisheries Act plays a significant role in policy related to waterways and 

subsequently stormwater management (SWM) because much of the collected stormwater 

ends up in waterways.  Enforced by the conservation authority (CA), the Fisheries Act 

prohibits the harmful alteration, disruption or destruction of fish habitat.  In cases where 

there is conflict with provincial policy, the Fisheries Act takes precedence (DFO 2010).   

 The Canadian Institute for Environmental Law and Policy (CIELAP) paper titled 

Greening Stormwater Management in Ontario: An Analysis of Challenges and 

Opportunities summarizes the existing policy that is relevant to LID in Ontario and 

points out opportunities to make policy work for LID.  The focus of the paper is on using 

LID to address climate change.  The paper, authored by Binstock (2011), identifies ten 

policy and legislative tools that govern issues potentially related to LID. Selected policies 

from this report are summarized in the following section: 

1. The Ontario Water Resources Act stipulates that a Certificate of Approval is required 

when stormwater is discharged to surface water bodies, onto surface of ground or into 

groundwater.  When combined with the Environmental Protection Act this policy was 

deemed sufficient by intergovernmental review (MNR, MMAH, MEI, MTO), but the 

MOE has recommended the creation of a new policy framework.  The Toronto and 
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Region Conservation Authority (TRCA) is currently working on draft policy which is 

scheduled to be released in early 2012 (Dhalla 2011).  The MOE has also recognized that 

policies, guidance, public education, and incentives are more desirable than mandatory 

regulations or legislation (Binstock 2011).  The Environment Commissioner of Ontario 

has endorsed the approach of the MOE but criticized the lack of a timeline for 

implementing next steps (Binstock 2011).  

2. Source Water Protection Planning and the Clean Water Act recognise that stormwater 

discharged to land or surface waters threatens drinking water quality.  This Act will 

eventually lay out policies that ensure adequate SWM in vulnerable areas to avoid 

contamination to potential drinking water sources (Binstock 2010).  Analysis of 

watershed-based water budget will support the formulation of a source water protection 

plan.  CAs are generally considered to be the agency responsible for administering source 

water protection policy (Binstock 2010). 

3. The Canada-Ontario Agreement Respecting the Great Lakes Basin Ecosystem is a 

collaboration between the Canadian Federal Government and the Province of Ontario 

with the purpose of protecting the Great Lakes Basin ecosystem.  Participants in 

stakeholder discussions regarding the implementation of LID have identified a lack of 

funding and implementation guidance as barriers.  Their recommendation has been to 

provide provincial funding to LID industries and to municipalities for updating 

stormwater plans. 

4. The Planning Act is the most important single policy relevant to LID; it contains many 

policies that enable municipalities to potentially require developers to include LID.  In 
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some cases there are advantages to developers in exchange for implementation.  Having 

too many requirements may hamper developers’ desire to work in municipalities that 

impose too many requirements.  The following table (Table 2) summarizes the various 

parts of the Planning Act that relate to LID.  The points summarized in this table could be 

used as a toolkit for municipalities to guide development to include LID. 

Table 2. Parts of the Planning Act relevant to promoting LID.  (Adapted from 
Binstock 2011). 
 

Planning Act 
Section 

Relevance to Promoting Green Infrastructure 

Complete 

Application 

Requirements 

Subsections 22(5), 

34(10.2), 51(18), 

53(3) 

Municipalities can define what types of supporting studies are 

required for Official Plan Amendments, Zoning By-law 

amendments, Subdivisions and Consents.  Municipalities could 

require developers to produce supporting studies that demonstrate 

how climate change is addressed, i.e. increased focus on on-site 

retention to mitigate downstream volume caused by intense rainfall 

events. 

Community 

Improvement 

Plans (CIPs) 

Section 28 

Section 28 of the Planning Act enables municipalities to acquire, 

hold, clear, lease or sell land within a designated area, as well as 

provide grants and loans to property owners to undertake certain 

activities.  This power could be used to address climate change 

adaptation issues, such as building retrofits. 
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Planning Act 
Section 

Relevance to Promoting Green Infrastructure 

Zoning By-Laws – 

Section 34 

Zoning by-laws can be used to prohibit development in 

environmentally sensitive areas.  They could be used to protect 

areas that naturally provide stormwater retention. 

Height and 

Density Bonusing 

– Section 37 

Municipalities could require developers to construct LID in 

exchange for allowing increased building height or density. 

Site Plan Control 

– Subsection 41(4) 

Subsection 41(4) of the Planning Act enables municipalities to 

require certain external design elements in a project site plan. This 

provision could be used to secure various types of on-site LID. 

Parkland 

Dedication – 

Subsection 42 (6.2) 

In situations where parklands cannot be created on-site, Subsection 

42(6.2) of the Planning Act enables municipalities to allow a 

reduction in cash-in-lieu requirements in exchange for design 

features that address climate change, such as green roofs, 

permeable surfaces, etc. 

Plan of 

Subdivision – 

Section 51 

Municipalities could include conditions on the approval of Plans of 

Subdivision that require easements or land dedicated to green 

spaces and on-site SWM. 
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Planning Act 
Section 

Relevance to Promoting Green Infrastructure 

Development 

Permit System 

(DPS) – Section 

70.2 and O. Reg. 

608/06 

The development permit system combines zoning, site plan control 

and minor variance approvals.  Municipalities could specify 

conditions to protect green spaces, water management and 

conservation measures, exterior building features such as green 

roofs, or by expanding on matters partially addressed through the 

site plan control process, such as the removal, restoration or 

preservation of certain natural features. 

 

5. The Provincial Policy Statement (PPS) follows from the Planning Act and governs 

Official Plans as well as providing guidelines for provincial land use matters.  The PPS 

requires SWM practices that minimise stormwater volumes and contaminant loads, 

maintain or increase extent of vegetative cover and pervious surfaces, but does not 

explicitly mention, define or call for LID to be used for SWM.  Several groups have 

called for more explicit language to be used in this policy to include reference to the use 

of LID (Binstock 2011). 

6. The Water Opportunities and Water Conservation Act (WOWCA) calls for an 

integrated approach to drinking water provision, stormwater, and wastewater 

management and suggests the use of municipal water conservation targets.  This Act may 

provide the opportunity for LID to be implemented at the municipal level with provincial 

guidance because it provides the authority to create regulations that will require the 
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eventual creation of Municipal Water Sustainability Plans (MWSP).  These MWSPs 

would have targets or performance standards for the use of LID (Binstock 2011). 

7. The Ontario Growth Plan for the Greater Golden Horseshoe Region encourages 

municipalities to implement and support innovative approaches to SWM as part of 

redevelopment and intensification (Binstock 2011). 

4.2 Barriers 

 By identifying barriers to implementation it becomes apparent that there is need 

for improvement.  Once barriers have been identified, opportunities as well as strategies 

for change can be identified and examined.  Barriers to implementing LID found in the 

literature can be categorised into the following four areas: 1. Lack of supportive policy; 2. 

Lack of knowledge; 3. Uncertainty; 4. Lack of an overarching vision and guidance.  The 

following section deals with each barrier in more detail. 

4.2.1 Lack of Supportive Policy 

 There are a significant number of strategies that municipalities may use to 

regulate LID for developers under the current policy framework- in particular through the 

Planning Act (Binstock 2011).  One drawback to this is that a municipality may not want 

to be the only one mandating LID because it could mean a decrease in development 

activity since a developer may find it more attractive to develop elsewhere.  Eventually 

some degree of provincial policy is necessary in order for there to be a level playing field 

for municipalities across the province.   

 Existing provincial standards on SWM found in the Ontario Ministry of 

Environment’s  Stormwater Management Planning and Design Manual (SWMPDM) 



 

38 

 

(MOE 2003) are in need of revision in order to be brought up to date with the latest in 

SWM.  Revisions to the Ontario Resources Act and the Environmental Protection Act 

using guidance from the Toronto and Region Conservation Authority are currently 

underway (Dhalla 2011).  In addition to existing policy there are new policies on the way, 

including MWSPs and Source Water Protection Plans (Binstock 2011).  The acceptance 

and implementation of these new policies may pose a challenge to municipalities and 

other agencies such as the CAs who will be expected to apply them. Finally, policy and 

legislation has not reached a level of understanding or acceptance for LID, or more 

generally for GI, to make specific mention of it as a strategy to solve water quality and 

quantity issues (Binstock 2011).   The Building Code, for example, poses an obstacle to 

rainwater harvesting for a wide range of end uses because it makes no clear distinction 

between grey water, non-potable water, and rainwater (Porter-Bopp et al. 2011). 

4.2.2 Lack of Knowledge 

 In his MLA thesis on the barriers to implementing LID in Atlantic Canada, Mills 

(2010) found that a lack of awareness and expertise of the benefits, effectiveness, and 

how to implement LID were common themes among all of the KIs interviewed.  

Research and monitoring are needed to provide evidence that LID works in local 

conditions (Mills 2010; Binstock 2011), to provide reliable modelling for the runoff 

volumes and potential benefits of LID, as well as overall costs and long term benefits of 

LID (Binstock 2011).  Knowledge about the long term capacity for LID systems to 

handle contaminants is limited (Roy et al. 2008).  There is a need for consistent 

engineering standards and guidelines (Roy et al. 2008) 



 

39 

 

4.2.3 Uncertainty 

 When considering a new way of doing things, there are inevitably many unknown 

aspects.  Before planners, developers and designers are willing to take a risk they need to 

have a reasonable amount of certainty that LID will perform the way that is intended.  

The general lack of familiarity with LID, uncertainty around performance, and 

apprehension arising from maintenance issues provide significant barriers to the uptake 

of LID (Binstock 2011; Roy et al. 2008).  There is a perception that LID is not easily 

tried or tested.  According to diffusion of innovations theory (Rogers, 1995) adoption is 

aided when innovation is more trialable because trial projects can prove LID’s usefulness 

and give insight on how to do it better when applied more broadly (Mills 2010).   

 SWM facilities have the potential to change over time which may cause land use 

issues to arise.  For example, stormwater ponds have been known to unintentionally 

provide habitat for amphibians and reptiles, making them areas of concern for local 

residents who want to protect the newly established animals (Kudo 2011).  This becomes 

a problem to the municipality when maintenance is needed especially when dredging is 

required since dredging will likely result in the destruction of the unintentionally created 

habitat.  It is not currently known how LID, if it is installed as a part of the SWM 

treatment train, will contribute to this maintenance issue.  Uncertainty about the potential 

increase to municipal staff costs that LID will create for maintenance or enforcement and 

where that money will come from creates an obstacle to municipalities (Binstock 2011).  

LID may be more easily implemented in public places but getting access to land may be 

difficult (Binstock 2011; Baker 2011). 
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 For the developer, there are concerns about cost effectiveness (Roy et al. 2008), as 

well as responsibility for maintenance and perceptions that LID can be messy (Mills 

2010).  If it can be shown that there is a financial benefit, then developers would be more 

likely to adopt LID (Mills 2010).  Various forms of risk, including liability and financial 

risk, prevent developers and municipalities from implementing new LID projects (Roy et 

al. 2008). 

4.2.4 Lack of Overarching Vision and Guidance 

 There are individual projects being implemented but there is little coordination in 

a broader sense (Binstock 2011), and a perception that there is little guidance in the form 

of policy or legislation (Binstock 2011; Mills 2010, Podolsky and MacDonald 2008; Roy 

et al. 2008) and a lack of guidance in the form of training (Mills 2010).  The dispersion of 

responsibility and decision making may pose a barrier to implementing LID (Binstock 

2011; Roy et al. 2008).  There are multiple levels of governance at various levels of a 

watershed, each with unique institutional, legislative, economic and social agreements 

(Mills 2010).  This fragmentation of responsibility is perceived as a source of confusion 

regarding who is responsible for water issues to do with various stages of the water cycle, 

including stormwater, surface water, and waste water (Roy et al. 2008). 

 Finally, a lack of sufficient funds or effective market incentives to provide 

training, consultation, project maintenance, monitoring, enforcement and retrofitting of 

existing developments have been identified as barriers to implementation (Podolsky and 

MacDonald 2008; Roy et al. 2008) 
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4.3 Opportunities for Implementing LID 

 A review of the literature has revealed that there are many barriers to 

implementing LID.  Likewise, there are many opportunities for action that will lead to the 

eventual adoption of LID as a widespread method of managing rainwater in the urban 

environment.  It may be fair to say that the change necessary to see widespread adoption 

of LID is nothing less than what the philosopher Kuhn (1996) called a ‘paradigm shift’ in 

his book The Structure of Scientific Revolutions.  Scientific paradigms can be so deeply 

ingrained that they do not give way to the latest theory until most or all of the proponents 

of the old theory have been replaced by proponents of the new paradigm.  Meanwhile, the 

new theory is being taught in schools, effectively sealing its place in the world as the 

dominant theory- that is, until a better theory comes along.  What constitutes a better 

theory?  Usually new theories are able to displace old ones on the grounds that they 

provide an explanation for the phenomena in question that is as good as the old theory, 

but in addition the new theory solves one or more key problems that the old paradigm 

could not. 

 That being said, there is not an intention to replace conveyance and end-of-pipe 

treatment of stormwater so much as to provide a complement to grey infrastructure (CVC 

and TRCA 2010).   The adoption of LID is a shift in thinking.  Since LID is a form of 

SWM that involves dispersal of management across the landscape, there is a need to 

create a culture of understanding that stormwater is a resource to be managed by each 

property owner.  A different mindset about SWM has been described in the book titled 

Peeling Back the Pavement as going from thinking about stormwater as a nuisance to 
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thinking about rainwater as a resource (Porter-Bopp et al. 2010).  Currently we are 

paying to remove water from our buildings’ roofs, sidewalks, and streets in the form of 

conveyance infrastructure and then paying again to bring potable water back to our 

buildings to flush the toilets, water plants, and do our laundry.  Common sense tells us 

that things could be done better.  Much education will be required to make this shift in 

thinking. 

 The adoption of LID depends on the way planners and designers approach the 

problem - the process that is followed for the planning, design, and implementation of 

stormwater infrastructure.  So the shift is as much about how we do things, or process, as 

it is about what we are trying to accomplish.   

 Opportunities for implementing LID depend on the context at hand and include 

political, financial, technical, educational, and other opportunities.  The purpose of this 

section is to identify those opportunities and organise them in a way that will be readily 

usable when it is time to analyse the governance and policy related to rainwater 

management issues and synthesise the data into a discussion on what will lead to better 

governance of SWM in Southern Ontario. 

4.3.1 Financial Opportunities: 

 The lack of available funds for infrastructure repair has led to an infrastructure 

deficit that is estimated at $30-40 billion in Canada (Binstock 2011; Podolsky and 

MacDonald 2008).  It is not really known where the money will come from to fix aging 

infrastructure from further degradation.  Municipalities need to be strategic in their search 

for funding and spending decisions.  LID has the potential to provide environmental, 
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social, and economic co-benefits by doing things like improving air quality, property 

value, and making streets more walkable (Binstock 2011).  Designing infrastructure that 

is multipurpose creates the opportunity to find sources of funding that are designated for 

a range of uses.  For example, if rainwater infrastructure also provides green space, 

improves water quality, reduces demand on conveyance infrastructure and on potable 

water supply, then it can potentially be funded by the various city departments that it 

benefits.  Making LID multipurpose will provide multiple benefits, all of which have 

value.   

 The City of Philadelphia compared the economic benefits for traditional SWM 

approaches to a LID approach.  The comparison used a ‘triple bottom line’ analysis that 

took into account multiple benefits as they relate to sustainable development, including 

recreational opportunities, aesthetics and property value, water quality and aquatic habitat 

enhancement.  The study concluded that using LID would deliver 23 times more benefits 

than traditional SWM infrastructure.  As a result the City of Philadelphia is pursuing an 

extensive LID program through its Green City, Clean Waters plan (Porter-Bopp et al. 

2011). 

 Rather than looking to tax dollars that are shared among other municipal 

demands, some municipalities are implementing rainwater utility charges.  The utility 

charge, based on property owners’ use of the stormwater system, is a popular strategy 

recommended within the literature (Podolsky and MacDonald 2010; Porter-Bopp et al. 

2010; Binstock 2011) and was recently implemented in Kitchener, Ontario.  Rainwater 

utility charges could be used to finance necessary infrastructure repairs (Porter-Bopp et 
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al. 2010, Binstock 2010).  Grant programs for retrofits and credits for reduced impervious 

surfaces provide a fair chance for the community to transition into a rainwater utility 

charge system (Porter-Bopp et al. 2010; Binstock 2011).  Porter Bopp et al. (2010) 

suggests targeting institutions and industry for pilot grant and rebate programs in order to 

have the largest impact for the least cost. 

 Combining retrofits with repairs or replacements of aging infrastructure is a more 

cost effective way of integrating LID into SWM systems (Porter-Bopp et al. 2011; 

Podolsky and MacDonald 2008).  North East Siskiyou Street in Portland, Oregon, was 

retrofitted with landscaped curb extensions in 2003 for a cost of $15 000 - a very cost 

effective way of managing rainwater using a bio-retention swale as a retrofit (Porter-

Bopp et al. 2010). The City of Vancouver found that introducing LID when replacing 

conventional infrastructure was only marginally more expensive than keeping the 

conventional infrastructure.  Podolsky and MacDonald (2008) found that integrating LID 

is generally cost effective for municipalities struggling with aging infrastructure and 

combined sewer overflows.   

 Taking risks is essential to the adoption of any new technology.  If municipalities 

implement pilot projects and then monitor for performance, they would be able to provide 

information and new knowledge, making implementation less risky for the next 

developer (Binstock 2011).  Provincial or federal governments could provide funding for 

pilot projects reducing the financial risk to municipalities (Binstock 2011; Podolsky and 

MacDonald 2010).  Potential funding sources for LID projects include: Infrastructure 

Canada, Association of Municipalities, Ontario, Ontario Ministry of Public Infrastructure 
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Renewal, Great Lakes Sustainability Fund, and the Federation of Canadian Municipalities 

(Podolsky and MacDonald, 2008). 

 Strategies for how to overcome concerns about maintenance funding will have to 

be tried and customized for each situation.  In Illinois, a ten-year maintenance agreement 

between municipality and government funders is required as a condition to receiving LID 

grants.  If the projects show evidence of maintenance being neglected, the government 

funder reserves the right to request that the grant money be paid back (Binstock 2011).  

This example demonstrates the need to determine who will be responsible for 

maintenance and most importantly establish where the funds are coming from. This 

approach seems to be successful in Illinois as there has not been evidence of maintenance 

obligations being neglected (Binstock, 2011). 

4.3.2 Opportunities through Policy, Regulations, Targets and Incentives: 

 There are many suggested revisions to policy ranging from broad 

recommendations to specific pieces of policy, regulations, or legislature that can be 

revised or added to.  This section provides suggested changes to policy, starting with the 

broad recommendations and moving through to the specific tools and strategies. 

 The creation of an Integrated Water Management Plan (IWMP) to set targets 

based on runoff volume reduction, water quality, and rate control/detention was 

suggested by Porter-Bopp et al. (2010).  This suggestion sounds very similar to the 

Municipal Water Sustainability Plans (MWSP) which will be required under the Water 

Opportunities and Water Conservation Act (WOWCA) mentioned earlier in this focused 

literature review.  MWSPs would have targets or performance standards for the use of 
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LID (Binstock 2011).  A difference between the MSWPs being recommended by the 

province and the IWMP being recommended by Porter-Bopp et al. (2010) is that the 

IWMP includes a description of who will implement the plan and how.  In particular, the 

‘Regional Water Commission,’ or conservation authority (CA) in the case of Southern 

Ontario, would provide expertise and support to municipalities who are ultimately 

implementing the plan (Porter-Bopp et al. 2010).  Going one step further, Porter-Bopp et 

al. (2010) suggest that the IWMP be put into law and made a prerequisite to receiving 

infrastructure funding. 

 The Lake Simcoe Protection Plan (LSPP) provides an example of policy that may 

be effective in addressing stormwater quality and quantity issues.  It was originally 

designed to address the growing problem of phosphorous loading to Lake Simcoe 

(Binstock 2011).  The LSPP requires all municipalities in the Lake Simcoe watershed to 

develop SWM master plans that will require the evaluation of cumulative impacts of 

stormwater runoff from both existing and planned development (Binstock 2011).  In 

addition, “Stormwater master plans also require an evaluation of the effectiveness of 

current stormwater management facilities and an assessment of opportunities to perform 

retrofits” (Binstock 2011: 7).  By requiring the assessment of existing SWM 

infrastructure and requiring the assessment of opportunities, this policy brings Simcoe 

County one step closer to reaching its goal of reducing phosphorous loading to Lake 

Simcoe.  This example illustrates that having a particular reason to implement LID, i.e. 

reducing phosphorous loading to Lake Simcoe, can serve as a driver for action.  The 

strategy was finalized in 2010 and since that time it has been estimated that using LID 



 

47 

 

will prevent 2.7 tonnes per year of phosphorus from entering Lake Simcoe.  The average 

phosphorus loading to Lake Simcoe from 2002 to 2007 was 72 tonnes per year (MOE, 

2010).  Taken on its own, 2.7 tonnes may not sound like a significant amount of 

phosphorous being prevented from entering Lake Simcoe, but as part of an overall plan to 

reduce phosphorous loading it is a step in the right direction. 

 Building codes and plumbing codes need to be revised to allow for the 

widespread use of rainwater for indoor non-potable water uses (Podolsky and 

MacDonald, 2008; Porter-Bopp et al. 2010).  Specifically, building codes could explicitly 

permit and eventually mandate the use of rainwater harvesting for applications like 

laundry, toilet flushing, irrigation, and in heating and cooling units.  Ontario provincial 

building and plumbing codes have made revisions that allow for rainwater to be used in 

clothes washers.  National building and plumbing codes do allow for non-potable water 

use in some applications, including toilet flushing, but need to be revised to allow for a 

broader spectrum of uses (Porter-Bopp et al. 2010).  

Specific Strategies: 

Policy:  Enforcement of the Fisheries Act (Porter-Bopp et al. 2010) and Natural Heritage 

Strategies (NHS) where they exist would be a reasonable starting point for using policy to 

encourage LID in cities. 

 If Ontario’s current Provincial Policy Statement (PPS) were revised to define GI 

more explicitly and require GI-based SWM, then municipalities would be better 

positioned to advocate for GI and require developers to use LID in new projects 

(Binstock 2011).  By having a provincial policy, there would be a level playing field for 
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municipalities and developers across the province. Revising provincial and municipal 

development and planning policies so that priority is given to LID over traditional 

stormwater infrastructure would encourage adoption (Podolsky and MacDonald, 2008). 

Regulations: One strategy is to mandate runoff neutral standards, which means a 

requirement that the post-construction runoff volume is the same as pre-construction 

runoff, for all new developments or redevelopments (Porter-Bopp et al. 2010). In 

Philadelphia, redevelopment projects are required to manage the first inch of runoff in 

order to be approved (Philadelphia Water Department 2011).  During redevelopment the 

approach used in Philadelphia may be more useful than mandating runoff neutral 

standards since pre-development conditions may be nearly 100 per cent impervious and 

therefore asking for runoff neutral is not asking for any improvement.    

Targets: At some point it will be necessary to establish long-term percentage 

targets for the amount of LID that will be included in the mix of infrastructure that 

handles stormwater (Binstock 2011).  Targets may also take the form of setting effective 

permeability/impermeability targets for the region (Porter-Bopp et al. 2010). 

Incentives: Developers should be encouraged to adopt LID through programs and 

policies that are beneficial to them.  Podolsky and MacDonald (2008) suggest 

establishing incentive programs that allow additional building square footage for 

buildings that reduce runoff by using LID.  Development approvals need to recognize 

LID as open space so that the developer is not required to provide it twice (Binstock 

2011).  Expedited permitting and favourable zoning allowances for new developments 
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and redevelopments that include provision of LID would provide a tangible incentive to 

developers to adopt this new technology (Porter-Bopp et al. 2010).  

4.3.3 Awareness, Training, and Technical Opportunities 

Guidance: Perhaps the most significant barrier to adoption is the lack of awareness 

and technical training regarding the potential benefits, effectiveness, and implementation 

of LID (Mills, 2010).  Training and support provided by the government will be 

necessary to provide the guidance necessary for the widespread adoption of LID.  

Guidelines giving good technical advice on how to implement LID and why to 

implement LID are currently available in the document Low Impact Development 

Stormwater Management Planning and Design Guidelines (CVC and TRCA 2010) from 

TRCA and CVC. Development of policy support would help to alleviate concerns 

regarding liability as well as provide the technical know-how that is currently lacking 

(Porter-Bopp et al. 2010).  Governments could support education and training for 

developers, green builders, landscapers, real estate agents, environmental consultants, and 

engineers (Porter-Bopp et al. 2010). In the United States, the US Green Infrastructure 

Partnership has been formed between the US Environmental Protection Agency and four 

national organisations.  This led to a plan called the Managing Wet Weather with GI 

Action Strategy 2008, which provides guidelines to help municipalities bring GI into 

mainstream use (USEPA, 2009). 

Information Sharing: Sharing information across the watershed is important for 

ensuring a coordinated effort.  Enhanced reporting on the status of watershed health, 

targets for reducing impervious cover or runoff rates, restoration activities, old 
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infrastructure replacement, and water quality data are essential areas of information 

sharing (Porter-Bopp et al. 2010).  Binstock (2011) promotes the use of a database to 

document LID projects across the province, citing the TRCA’s Innovative Stormwater 

Management Practices Database as an example.   

4.3.4 Outreach Opportunities 

 Public outreach is suggested as an essential part of any LID project including 

consulting property owners particularly on maintenance issues, ensuring that contractors 

have the know-how, and that developers are aware of potential benefits (Mills 2010).  In 

cases where LID is proposed for private property, establishment of long term agreements 

with landowners that will address the concerns of landowners and the municipalities are 

recommended (Binstock, 2011).  Support for citizen-driven stewardship initiatives will 

contribute to the grass roots component of the adoption of LID (Porter-Bopp et al. 2010).   

 In addition to local efforts, sharing and learning from others by outreach to other 

jurisdictions (Podolsky and MacDonald, 2008) will expedite the process of learning about 

LID and will help to avoid repetition of mistakes.   

4.3.5 Opportunities through Governance  

Integration: Porter-Bopp et al. (2010) recommend the promotion of non-potable water 

use for all irrigation on city-owned land such as institutions, city parks, and boulevards.  

This would be a good place for cities to lead by example.  The integration of water 

service departments including potable water supply, stormwater, and wastewater in order 

to consider all water issues as a whole has been suggested by Porter-Bopp et al. (2010).  

In addition, the incorporation of and planning for GI systems into the development 
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planning process is suggested in order to foresee opportunities to reduce or negate the 

need for more expensive stormwater controls (Podolsky and MacDonald, 2008). 

Municipalities could establish multidisciplinary teams within planning and water 

departments.  Teams such as these could work with local community groups to ensure 

inclusivity (Porter-Bopp et al. 2010). 

Coordination: Regions may consider the establishment of a watershed-based 

Regional Water Commission.  CAs are already fulfilling these roles in most areas of 

Southern Ontario.  The purpose of this role is to act as an initiator of LID projects and 

provide support for municipalities that do not have the expertise to transition into a LID 

approach to rainwater management.  Additional roles include helping to draft and enforce 

bylaws, policies and technical standards. The difference between what the CA is already 

doing and the commission suggested here is that a Regional Water Commission would 

formalize the coordination among all relevant stakeholders (Porter-Bopp et al.  2010). 

4.4 Summary of Results from Focused Literature Review 

 An understanding of the governance of SWM in Southern Ontario based on the 

preceding Focused Literature Review is illustrated in the Preliminary Governance Model 

(PGM) (Figure 4.1).  The model is accompanied by a summary of barriers and 

opportunities identified in the focused literature review. This model is used in the key 

informant interview as a tool to aid the location of barriers and opportunities within 

governance of SWM in Southern Ontario.   
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Figure 4.1 Preliminary Governance Model 
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 Much has been said about the policy, barriers, and opportunities surrounding the 

adoption of LID.  The Planning Act and the WOWCA are identified as policy that may 

play major roles in facilitating the widespread adoption of LID.  The Planning Act plays a 

role through the powers it grants municipalities.  The WOWCA may create opportunities 

through the requirement that municipalities create MWSPs.  Building and plumbing 

codes are in need of updating in order to allow for indoor non-potable water uses.  A 

continuing challenge for the province will be to update building and plumbing codes and 

to explicitly call for LID based SWM in new development. 

 In Southern Ontario, LID is being envisioned as an opportunity to create multi-

purpose public green spaces.  LID has the potential to provide habitat, opportunity to 

experience nature, and mitigation of water quality and quantity issues.  Designing 

multipurpose infrastructure creates the opportunity for creative mixing of funding 

sources.  Greater integration of municipal departments may provide a holistic approach 

that makes it possible to find synergies in planning rainwater infrastructure (Porter-Bopp 

et al. 2010), for example if planning, parks, water supply, stormwater, and wastewater 

departments were more integrated then all of these departments will be on the same page 

when securing funding for infrastructure that may benefit multiple water resources.  At 

the same time, municipalities require funding from provincial and federal governments to 

promote pilot projects that will provide new knowledge of how to implement LID in a 

way that works. 

 CAs are identified as playing a central role in the governance of stormwater 

management.  Formally recognizing the CA as the central coordinating body may be 
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useful for better governance of SWM management processes, which includes the 

adoption of LID as a standard practice. 

 Goal setting based on place-specific drivers is key to a community’s 

understanding of the need for LID.  It is only natural that each community will have a 

unique set of priorities because of differences including physical, demographic, and 

cultural variability, among other things.  Setting targets to be realized over the long-term 

is necessary for ensuring that there is a clear direction and to be able to monitor the 

effectiveness of implementation, for example, setting permeability targets for the region 

and then monitoring for if they are being reached and what effect the corresponding 

decrease in runoff is having on local water bodies.  Finally, incentive programs that 

recognize developers for their efforts to include LID are essential to see its adoption in 

the private sector.   
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Chapter Five: Results from Key Informant Interviews 

 The first section of this chapter is on verifying the accuracy of the Preliminary 

Governance Model (PGM).  This is followed by synthesis of interview data to make a 

Revised Governance Model (RGM) that includes input on accuracy and completeness, 

and subsequently an Enhanced Governance Model (EGM) that incorporates feedback on 

how governance may be improved.  The sections after the description of the governance 

model present an analysis of the conversations that took place during the key informant 

interview.  A summary of these results take the form of a narrative.  Topics are based on 

the following themes that occurred during the conversations: 

1. Policy relevant to the implementation of LID,   

2. Observations on Stakeholders Roles,   

3. Knowledge, 

4. Collaboration, and 

5. The Municipality, the General Public, and Private Property. 

The interviewees: 

Anastasia Lintner, Lawyer and Economist, Ecojustice/Adjunct Professor University of 

Guelph.  Anastasia has a PhD in natural resource and environmental economics 

from University of Guelph and a law degree from Osgood Hall Law School.  She 

has been working with Ecojustice since 2000.  Anastasia has been involved with 

advocating for strong environmental principles in Ontario’s Water Conservation 

and Water Opportunities Act (Ecojustice 2012).    
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Chris Despins, Water Resources Specialist (Biological/Environmental Development 

Engineer), Credit Valley Conservation.  Chris holds a master of engineering and 

environmental development from the University of Guelph.  His master thesis was 

on building capacity for rainwater harvesting in Ontario.  His current work 

involves studying barriers to implementing LID in Southern Ontario. 

Colin Baker, Environmental Engineer, Engineering Services, City of Guelph.  Colin’s 

degree is in civil engineering with environmental option from the University of 

Ottawa.  A professional engineer since 1999, Colin worked in private practice for 

5 years before joining the City of Guelph.  His work is primarily in reviewing 

development applications with respect to SWM and municipal servicing issues, 

waste water servicing and system capacity as well as the maintenance and 

operation of existing infrastructure.  Colin was recently involved in completing 

the City of Guelph’s SWM Master Plan.   

Jim Dougan, Principal and Sr. Ecologist, Dougan and Associates.  Jim’s knowledge of 

natural heritage in urbanising systems comes from 30 years of experience.  His 

background with respect to rainwater management includes watershed and sub-

watershed scale event management, channel design, water feature, and wetland 

design.  

Robb Lukes, Water Resources Specialist (Civil/Environmental Engineer), Credit Valley 

Conservation.  Robb has been working as a water resources specialist at CVC for 

the past three years.  He studied water resources at the masters level at the 

University of Wisconsin.  Robb previously worked as an engineer at the LID 
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Centre in Maryland which involved watershed projects in Milwaukee including 

site inspection.  Current work includes plant review for LID projects, installation 

of LID demonstration projects, development of LID guidance, and the 

development of LID training. 

5.1 Stormwater Management Governance Model 

 The PGM, produced from the focused literature review, was presented to each key 

informant (KI) for verification of accuracy and completeness.  This feedback went into 

revising the PGM.  This resulted in the Revised Governance Model (RGM), illustrated in 

Figure 5.1. 

 KIs were also asked about the need for greater integration within governance 

relating to SWM.  The data collected from the key informant interview on areas for 

possible integration and collaboration was analysed and added to the RGM.  This resulted 

in the EGM, illustrated in Figure 5.2. 

 The significance of the EGM is that it summarizes the results with respect to the 

existing governance of SWM in Southern Ontario.  The EGM provides a visual aid for 

summarizing results from the key informant interview on areas for potential integration 

among stakeholders.  The EGH also identifies all of the actors creating a complete picture 

of those involved in SWM governance, including decision makers as well as those who 

provide support in the form of training, guidance, and outreach.
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Figure 5.1 Revised Governance Model 
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 Figure 5.2 Enhanced Governance Model 
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5.2 Locating Barriers and Opportunities within the Governance Model 

 The KIs were asked to read over the barriers and opportunities identified in the 

literature and say where in the PGM these barriers and opportunities are taking place.  A 

summary of the results from this exercise is found in Table 3 and Table 4.  If KIs had a 

barrier or opportunity in mind that was not listed in the summary provided to them, they 

were asked to try to fit it into a category first and if it could not be fit into a category then 

to make up a new one under the “Other” category.  No additional barriers and 

opportunities were identified by KIs during this part of the interview process.  The KIs 

agreed with the barriers and opportunities identified and in some cases added clarification 

to the description of a barrier or opportunity.  These clarifications were noted and 

included in the summary of results from the interview.  
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Table 3. Summary of Barriers 
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Table 4. Summary of Opportunities 
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5.3 Policy relevant to the implementation of LID 

 The clearest message in the entire interview process was the need to update the 

provincial standards to reflect current research and practices. The current document of its 

kind at the provincial level is the Stormwater Management Planning and Design Manual 

(SWMPDM) (MOE 2003).  This is a baseline reference document for applications for 

SWM approvals from the Ministry of the Environment.  The SWMPDM (MOE 2003: 

Preface) does state that innovative designs and technologies are encouraged and “Where 

the designer can show that alternate approaches can produce the desired results or even 

better, such designs should be considered.”  In practice the manual has been applied in a 

way that restricts the implementation of LID at least to some extent (Dougan 2012; Lukes 

and Despins 2012; Baker 2012).  An example was discussed where a developer was 

trying to be innovative and implement LID across the subdivision but the MOE was 

requiring the developer to do a SWM pond as if there was no LID.  This takes away the 

incentive for the developer to try to implement LID because if the developer can 

implement LID then he may be able to reduce the size of the SWM pond, thereby 

increasing the amount of lots that can be developed. 

 The Toronto and Region Conservation Authority (TRCA) and Credit Valley 

Conservation (CVC) have produced a guide that shows designers how to make LID 

systems that conform to MOE standards called the Stormwater Management Low Impact 

Development Planning and Design Guidelines (CVC and TRCA 2010).  This manual has 

been useful for finding ways to implement LID while working within the provincial 

SWMPDM requirements.  The difference is, it serves merely as a guide, not a 
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requirement from the province.  One interviewee remarked that it would be easier if LID 

were required across the board because then everyone would be more comfortable with 

implementation.  The MOE has looked to CAs and municipalities to be on the leading 

edge, but this is challenging for CAs because the province sets the minimum 

requirements.  This means the conservation authority experiences a lot of push back since 

LID is not required by the MOE (Lukes and Despins 2012).  In other words, a provincial 

level document stands up stronger to scrutiny while municipal level and CA level 

guidelines do not need to be followed as strictly as a provincial level manual (Lukes and 

Despins 2012). 

 On a more positive note regarding provincial policy, the Ontario Building Code 

has been revised to permit some uses of non-potable water including the use of non-

potable water for laundry (Lukes and Despins 2012).  A commitment has been made to 

review the building code under the Water Opportunities and Water Conservation Act 

(WOWCA) to reflect water conservation and energy efficiencies in Ontario homes 

(Lintner 2012).  Among other things, this may lead to more revisions to the building code 

that allow for non-potable water. 

 Once the building code is revised, research and development will be required to 

enable implementation. As a start, there needs to be a good audit of the varying quality 

levels of water that are available, and how they can be integrated into development as a 

resource (Dougan 2012).  The audit could take into account the source of the water and 

surfaces with which it has contacted, including treated water, clean running water, lake 

water, foundation drain water, grey water, rooftop, or driveway.  The potential uses for 
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different grades of water could range from showering to toilet flushing.  The resulting 

knowledge could inform a new sort of plumbing that incorporates several water systems 

throughout each household.  Where the opportunity comes in for the developer is if you 

can take a SWM pond that uses up a certain percentage of the land and reduce it to less 

area by techniques like rainwater harvesting and grey water reuse, then more building lots 

can be fit into the plan.  Homeowners benefit by saving money if there is a stormwater 

utility fee and then saves again by conserving water they would have otherwise paid for 

on the water utility bill. 

 The topic of recognizing GI in provincial policy documents has come up in the 

Focused Literature Review of this study.  This topic came up again during the interviews 

and it was noted that there is now one mention of GI in the Long Term Infrastructure 

Plan for Ontario. In terms of federal policy, the fact that GI is not mentioned in federal 

policy documents has an impact on the funding that is available for GI projects compared 

with grey infrastructure (Lintner 2012).   

 There are some clear deficiencies in provincial policy surrounding LID and more 

generally GI.   However, relative to other jurisdictions in Canada, there is a considerable 

amount of law and policy in support of these practices, at least in theory (Lintner, 2012).  

Making this policy work for the implementation of LID is where there is a perceived 

shortcoming. The challenge is in putting policy tools to work so that they promote GI.  

That is the purpose of the Municipal Water Sustainability Plans required under the Water 

Opportunities and Water Conservation Act (WOWCA) (Lintner, 2012).  The main 

concern with WOWCA is that it potentially creates more work for the municipality that 
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does not directly result in an increase of on-the-ground solutions.  More will be discussed 

on this topic under the heading 5.6 Opportunities for Collaboration later in this chapter. 

5.4 Observations on Stakeholders’ Roles 

5.4.1 Conservation Authority 

 The CA is clearly recognized as the coordinating body on water resources issues.  

As such it is the role of the CA, in partnership with the municipalities, to create a forum 

for discussion on LID planning and design (Dougan 2012).  Overall the CA is recognized 

as doing a good job at performing this function (Baker 2012; Dougan 2012).  Workshops, 

conferences and tours of completed LID projects are some of the ways that Credit Valley 

Conservation has been creating a forum for knowledge sharing (Lukes and Despins 

2012).   

 Planning at the watershed scale comes with the challenge of reconciling 

differences between municipalities while trying to meet certain goals across the 

watershed.  That is, the approach that works in one municipality may not be suitable in 

another because of differences in conditions that determine the proper approach to 

implementing LID.  For example, the soils in one municipality may be well drained while 

the soils in another municipality are heavy clay and therefore impervious.  A solution that 

relies heavily on practices that promote infiltration will work in the first municipality but 

are not suitable for the second.  Other factors may include demographics, density, 

combined versus separate sewer systems, or connected downspouts.  To a large extent it 

is the role of designers to recognize these differences and come up with solutions that 

meet the needs and capacities of each municipality (Dougan 2012).  In terms of 
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governance, some way to recognize differences between municipalities while at the same 

time meeting watershed goals is needed.  This may mean more power for CAs (Dougan 

2012).   

5.4.2 Consultants 

 The market typically drives development.  In the case of something innovative 

like LID, experts have to lead the values (Dougan 2012). This does not mean that 

consultants take on the role of experts that try to force-fit a solution, rather they should 

take it as their goal to integrate the model system with the capacity of the end user 

(Dougan 2012).  Ultimately it is up to experts to understand what is needed and in turn to 

act as proponents.  Developers need to see the marketability of LID before they will be 

on board.  The consultants’ role then is to read innovation into the design while at the 

same time convincing the client that the product will be saleable.  There are actually 

cases of property managers who are only buying LEED certified properties (Lukes and 

Despins 2012).  This shows that there is an emerging market for green building practices. 

5.4.3 Province 

 In general, the province is perceived as playing a weaker role than it should be.  

This is particularly observed in the area of monitoring where the province gives 

approvals but does not have the manpower to follow up on the performance of the 

resulting installation (Dougan 2012, Lintner 2012. Baker, 2012). The lack of an updated 

manual from the province has created a gap in standards which is being filled by the 

municipalities and CAs (Dougan 2012) as well as by the private sector, including the 

Canadian Standards Association (Lukes and Despins 2012).  The province is also 
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considered to be playing a weaker role than it should be in regards to providing support 

and guidance for LID (Baker 2012; Lukes and Despins 2012). 

 Provincially there is a great deal of commitment for enabling LID. There are new 

laws and projects like the Technology Acceleration Project (TAP), a water industry 

innovation board created under WOWCA.  This is a board that includes members from 

public interest groups.  The other part of support is for implementing, which may take the 

form of money but may also be people or technical guidelines within or coming from 

government to support LID.  There is commitment from the province on paper but those 

on the governance side are still waiting for the implementation (Lintner 2012).  

5.4.4 Environmental Non-Governmental Organisations (ENGOs) 

 The organisational model of Ecojustice is such that the organisation hires 

professionals, lawyers and scientists, who practice under their own qualifications and 

licenses.  Ecojustice pays each professional a salary so that they only work on public 

interest environmental law cases that are approved by the board.  It has to be 

demonstrated to the board that there is a public interest in the case.  The board includes 

representation from across Canada, some of which are lawyers.  If there is an idea about 

how a legal precedent that protects the environment can be created, then Ecojustice 

lawyers provide legal services for free to a citizen and or environmental group who want 

to pursue litigation.  Ecojustice also looks for holes and gaps in policy or law that is 

relevant to environmental issues and tries to do advocacy on why a law is needed to fill 

gaps or fix policy problems (Lintner 2012).   
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 The role of Ecojustice in municipal-level SWM decision-making is mostly that of 

an advisor.  Ecojustice employs lawyers and scientists who can not only advise if there is 

a good case but can explain what the legal and policy framework is and point out where 

the barriers are.  Groups, including municipalities, seek out the legal and policy 

framework component of governance on environmental issues.  Another role is that of 

advocacy.  This involves going with clients to government and explaining why a 

proposed policy would work. The organisations are lobbying while Ecojustice is mainly 

providing the expertise in an advisory role (Lintner 2012). 

5.5 Knowledge 

5.5.1 Lack of Knowledge 

 Consultants are considered to have varying levels of knowledge on LID design 

(Dougan 2012, Lukes and Despins 2012, Baker 2012) while developers, the general 

public, and contractors are considered most in need of education on LID (Dougan 2012; 

Lukes and Despins 2012; Baker 2012).  One respondent said that their municipality, City 

of Guelph, has enough information on how to implement LID (Baker, 2012) while 

another respondent has stated that there is currently a lack of knowledge at the municipal 

level but that this is changing (Dougan 2012).   

 Expertise on how to implement LID is limited by current knowledge about the 

physical environment.  For example, urban hydrogeology is still not completely 

understood, which adds to uncertainty.  There are leaks in pipes which contribute to the 

water table and higher ground water levels are the result.  LID needs to be based on good 

science, particularly to do with ground water and how it changes with increasing 
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urbanisation (Dougan 2012).  There is still a lack of knowledge of the relative safety to 

ecological systems regarding traditional SWM, let alone LID (Dougan 2012).  The 

conventional SWM pond is in effect a hot spot for contamination.  Spreading water 

treatment throughout the landscape may make things harder to monitor.  This potential 

new problem created by LID suggests a need for debate and research on how LID will 

affect water quality in the long term (Dougan 2012).  When the systems we are trying to 

correct or manage are not well understood it is hard to make good decisions. 

 Training contractors on how to construct LID systems is essential (Lukes and 

Despins 2012, Dougan 2012, Baker 2012).  The TRCA currently provides several 

training programs for contractors. 

 The average property owner tends to be unaware of watershed issues.  CVC has 

worked with the Canadian Standards Association (CSA) to develop training modules for 

the public realm (Lukes and Despins 2012).  The average person does not know a lot 

about water treatment and even if they do know all about it, there is no guarantee that the 

next person to buy the property will be interested (Dougan 2012; Lukes and Despins 

2012).    

 How law and policy pose barriers to implementation needs to understood before 

these barriers can be addressed.  Ecojustice is currently working on a number of 

assessments on how the law and policy is creating barriers for the implementation of LID 

(Lintner 2012). There is also the coalition Green Infrastructure Ontario (GIO), which is a 

combination of NGOs and those who have a private interest in GI.  This coalition has 
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been investigating what is the most important policy options for which they should be 

asking the government (Lintner 2012).     

5.5.2 Lack of Design Knowledge Hinders Implementation of LID 

 Municipalities and the design professionals working for them may or may not 

know how to implement LID.  Those who do not know how to design LID may not 

necessarily have the expertise or the time to figure it out.  A municipality does not have 

standards for how to do bioretention within the right of way, or a standard for permeable 

pavement, so it is always a special provision (Lukes and Despins 2012).  A set of typical 

drawings for LID features that would fit into a typical road right-of-way under various 

scenarios would be a valuable resource to municipalities.   

 Municipalities need to make sure that plans meet all requirements.  This is 

something that the conservation authorities and MOE have a real authority over through 

the approvals process.  It is necessary to have clear standards that can be applied 

consistently (Dougan 2012).  The municipality needs to have the certainty that if a 

developer is guided into implementing LID then the approval is going to go through.   

 Design of LID requires a greater degree of complexity; it is easier to put in a 

stormwater pond, so there is inertia to change (Baker 2012).  There is a tendency to keep 

on doing things the old way because it is understood.   There is also a trust in the old way 

of doing things, which is founded on experience.  Until the efficacy of LID practices are 

proven through experience redundancies should be built in to ensure that the systems will 

not fail (Baker 2012).  With redundancies in place, those who are concerned about risk 

may be more willing to try LID.   
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 There are currently not many consultants who know how to design LID practices 

(Lukes and Despins 2012, Baker 2012).  There is a need to understand the conditions 

before proceeding with design.  In Mississauga, where there are not very permeable soils 

and the rainwater is not making its way into the ground water, permeable paving can be 

used for parking lots but otherwise the focus for LID should be on rainwater harvesting.  

In areas where ground water recharge is a concern, the focus might be on recharging 

groundwater from your rooftops or from backyards (Lukes and Despins 2012).   

5.5.3 Knowledge Sharing 

 Credit Valley Conservation has been leading the way in knowledge sharing 

through case studies, workshops, conferences, and site tours of finished projects led by 

consultants.  In cooperation with CSA, they have produced training modules on GI 

covering topics that includes information for municipalities on implementing LID in the 

right-of-way, information for the ICI sector and general public, and information on 

rainwater harvesting and LID in the subdivision design process.  Since the CSA has been 

involved, this is a case of the private sector filling the gaps in knowledge and information 

sharing. 

 Outreach to the public was stressed as an important element that is missing in the 

area of knowledge sharing (Dougan 2012, Baker 2012).  Seeing built examples is very 

helpful for property owners to overcome fear of risks (Baker 2012). 

 Within conservation authorities and municipalities there are stormwater working 

groups.  Issues are brought up, and information is shared on how they are doing and what 

LID implementation projects have occurred (Lukes and Despins 2012; Baker 2012).   
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5.6 Opportunities for Collaboration 

5.6.1 Approvals Process 

 Before proceeding with development, the developer has to obtain a Certificate of 

Approval from the Ministry of Environment to ensure compliance with all environmental 

regulations, laws and policies.   The problem is that the developer, or the consultant 

working on the developer’s behalf, might hear conflicting viewpoints from different 

regulators; for example, the conservation authority might say they will approve a 

particular type of infiltration practice if the developer can present a signed maintenance 

agreement with the property owner, whereas the person doing the review for the 

certificate of approval (from the MOE) might disapprove of the design outright because it 

does not comply with the current MOE standards as outlined in the SWMPDM (MOE 

2003) (Lukes and Despins 2012).  There is currently a proposal to the MOE from the 

CVC, TRCA, and Lake Simcoe Region to create a review committee that crosses 

multiple levels of government to address the issues that hold up approvals of designs that 

incorporate LID.   

 LID is new to those who review Certificate of Approval applications.  If the 

reviewer is not familiar with LID, the process can become longer than it needs to be.  

This is a problem for the developer who needs the permit quickly in order to keep moving 

on the development process.  One way that the committee might work is to accelerate the 

review process by having a standard for LID policy or criteria associated with it (Lukes 

and Despins 2012).  The effectiveness of such a committee would require a common 

understanding of SWM planning and design criteria among conservation authorities, 
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municipalities and the province.  An updated provincial manual for stormwater planning 

and design is integral to the proper function of an inter-jurisdictional approvals 

committee (Lukes and Despins 2012).     

5.6.2 Municipal Water Planning 

 Currently there is some coordination happening among disciplines at the City of 

Guelph.  Many SWM facilities are integrated with natural features which results in 

coordination among engineers, biologists and environmental planners.  Operations staff 

need to maintain SWM facilities, therefore designing facilities to be maintainable is also 

a concern (Baker 2012).  As far as collaboration between departments goes, stormwater 

might be a good fit with the wastewater department because the personnel understand the 

more involved aspects of treatment (Baker 2012). 

 Municipal infrastructure projects such as road and bridge construction present an 

opportunity to improve water quality through SWM practices.  This may provide an 

opportunity to implement LID in conjunction with grey infrastructure redevelopment 

projects (Baker 2012).   

 The Water Opportunities and Water Conservation Act (WOWCA) will be 

requiring municipalities to produce Municipal Sustainable Water Plans (MSWP).  What 

those plans look like and how they are to be implemented is yet to be determined.  The 

intent of the MSWP is to unify all municipal water planning in a way that benefits the 

municipality.   This means looking for efficiencies among departments - for example, 

finding where water conservation has impacts on waste treatment.  EcoJustice was one of 

the proponents of the MSWP and their advice to the province when helping to create that 
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law was that the province needs to make sure to engage the municipalities to find what 

the benefits are to them.  It would also be important to find out where each municipality 

currently is in their planning process and figure out the best timing to implement the 

MSWP - for example, it could be when the next review of water plans comes up, or 

concurrent with the Official Plan review.  It would also be important to get the 

viewpoints of the public and environmental organisations before the regulations are put 

into action (Lintner 2012). 

5.6.3 Greenfield Development 

 Currently, LID gets introduced later in the design process but it should be 

incorporated as a part of Servicing and Settlement Master Plan.  It would make sense for 

the municipality to hire consultants to do geotechnical studies highlighting where they 

might be able to prioritize LID practices, then make development conform to the findings 

of the study (Lukes and Despins 2012). 

 The concept of Location Efficient Development came up as another area that will 

require collaboration among many stakeholders.  Although a careful examination of this 

concept is beyond the scope of this thesis, a brief mention is made here because it 

connects to the broader issues regarding LID.  Location Efficient Development is a term 

for trying to consider greenhouse gases generated by transportation and how communities 

are designed from a perspective of fitting within the ecosystem. This will address both 

transportation and water quality/quantity issues at the same time through design and 

strategic location of settlement.  The idea is putting development in the right places to 

enable alternatives to motorized transport- not replacing the automobile or transit, but 
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creating multiple options so that active transportation enters into the mix of transportation 

options (Lintner 2012).  The level of integration required for this type of planning will 

require a great deal of collaboration.   

5.7 The Municipality, the General Public, and Private Property 

 Discussions on the municipality and the challenges they face with installing LID 

on public and private property is possibly the area of greatest friction.  Conversations on 

this topic were referred to as ‘where the rubber meets the road’, ‘the front lines’, and ‘the 

nitty-gritty details.’  The municipality and the public are the stakeholders that have the 

greatest opportunity to install LID and therefore are key candidates for support (Dougan 

2012).  The fundamental idea of LID is that stormwater harvesting and/or infiltration 

facilities are installed on virtually every property throughout the landscape.  Without 

public support it will not spread widely enough to have the overall effect of reducing 

runoff volume.  As we move from large scale specialty facilities on public land to a more 

dispersed model, the challenge is crossing the boundary from the public into the private 

realm (Dougan 2012).  How this is accomplished is not entirely clear, but the reasons 

behind some of the barriers and opportunities are identified in this section. 

 A provincial-level policy that will promote GI is important for laying the 

foundation and creating the climate in which to foster LID but there is a certain level of 

fatigue with the province telling municipalities how they have to do things because of the 

Places to Grow Growth Plan and the Greenbelt Plan.  At this time there will not be much 

political salience to the province trying to impose or mandate LID.  This means that 

encouraging local solutions is more likely to be a successful strategy for the province to 
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use and will also create more benefit for the municipality.  When innovative water 

solutions are practiced locally, they become examples of success stories and can snowball 

into something that becomes an economic driver for the province.  The role of the 

province is a driver to local markets by providing funding for pilot projects and in turn 

promoting the innovations that come out of pilots to the global market (Lintner 2012).   

5.7.1 Impetus to Implement 

 Municipalities may think of LID as an opportunity for existing neighbourhoods 

that are underperforming in terms of drainage.  LID is good for fitting into 

neighbourhoods that have not been developed with good SWM or flood controls because 

it does not require the purchase of large pieces of land to implement (Lukes and Despins 

2012).  It is also easier to implement in existing development because anything you do is 

probably better than what was there before.  With a greenfield development one is still in 

the process of establishing what the SWM goals might be, so the process of getting LID 

into new development is a challenge because of approvals.  In the case of a retrofit 

permitting is not as much of an issue (Lukes and Despins 2012). 

 The municipality can no longer afford to be risk averse.  For the past 20 years 

they have been relying on SWM ponds but not tackling the issue of how the SWM ponds 

will be maintained in the long term; for example, it is costly to remove sediment.  LID, 

on the other hand, can be more like typical landscaping activities that municipal staff can 

handle on their own (Lukes and Despins 2012).  By staying on the sidelines, the 

municipality is putting itself in a worse situation that it could be if willing to take a risk.   
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 Drivers, the issues particular to an area that shapes goal setting around LID, can 

be identified and connected to other sustainability goals. The City of Guelph resisted 

Places to Grow because it gets its drinking water entirely from groundwater.  When the 

City is required to increase the population, this places extra demand on a limited resource 

(Lintner 2012).  Municipalities that require groundwater recharge for their source of 

potable water can benefit from infiltration; harvesting rainwater can also cut down 

demand for potable water (Lukes and Despins 2012).  In Mississauga, recent flooding 

events have become are a driver for LID (Lukes and Despins 2012).  In August of 2009, 

there were intense storms in the Cooksville Creek Watershed which resulted in property 

damage due to flooding. The Region of Peel has made it a priority to have adaptive, 

flexible green infrastructure that can handle a changing climate.  For this area, climate 

change is tending to result in more heavy rainfall events. An LID system is a good 

complement to large SWM basins since LID improves the capacity of a given watershed.  

This is accomplished by receiving water and storing it upstream rather than trying to deal 

with it all at once downstream.  GI can help extend the life of existing infrastructure by 

reducing the amount of rainwater that ends up in the existing system (Lukes and Despins 

2012).  This has implications for municipalities that are working within a limited 

infrastructure budget.  Identifying drivers that are relevant to each municipality will give 

proponents of LID a solid foundation on which to build a case for the need for LID.  It 

may also result in greater public support because it will give a solid goal for the 

community to work toward. 
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5.7.2 LID on Private Property 

 Discussion on placing LID on private property mainly comes down to uncertainty.  

There are suggestions for ways to overcome this uncertainty, including consultation with 

property owners (Lukes and Despins 2012; Dougan 2012) and demonstration projects on 

private property (Dougan 2012).  Since there is not a lot of long-term performance data, 

there is uncertainty about how well LID practices will be maintained on private property 

(Baker 2012). 

 It is understandable that municipalities would be hesitant to install LID on private 

property.  There needs to be proof that LID works before there is private landowner buy-

in.  The following is a list of factors that contribute to uncertainty: 

• If this infrastructure is installed on private property and then fails, there will be 

political backlash for municipalities (Dougan 2012).   

• The conservation authority and the municipality cannot be sure that LID on 

private property will be properly maintained over time, so it is understandable that 

the municipality would want to have SWM systems on sites where they have 

control for maintenance purposes and so that they do not have to deal with the 

concerns that a property owner may have over time (Dougan 2012).   

• It is difficult to know what the maintenance schedule might be for the LID on 

private property because it will vary depending on the property and what types of 

practices are used (Lukes and Despins 2012).   

• It is hard to give exact numbers of how much time it will take to maintain and 

how much it will cost (Lukes and Despins 2012). 
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 Sustainability goals like water balance are being understood and accepted at the 

broad scale planning levels, such as in Official Plans and sub-watershed studies in which 

many stakeholders are involved.  At the scale of block plans or site level, things become 

less clear on who is responsible for maintenance.  Municipalities do not have this figured 

out yet.  What CVC is hearing from municipalities is a mix; some municipalities want the 

LID to be on their properties, such as within the road Right of Way, the property owned 

by the municipality between the physical paved road and the nearest property line, so as 

to have complete control.  On the other hand, another municipality may want to be 

completely hands-off; they do not want the maintenance responsibility, or maybe they do 

not want to do LID at all.  This is a discussion that is happening mainly regarding new 

development.  At this level, the property owner is not included except in the sense that 

the developer will be looking out for what the property owner will find desirable.  

Mainly, it is a conversation between the developer, municipality and the conservation 

authority (Lukes and Despins 2012).   

 The challenge is figuring out how to act on these issues.  Action could take the 

form of a consultation process - the goal of which would be understanding what people 

are comfortable with and are willing to do.  The next step being to make them do it for a 

trial period and then see what happens (Dougan 2012).  Another challenge is developing 

a model that works for both the property owner and the municipality (Baker 2012).   

5.7.3 Design for Capacity of End User 

 Public awareness about why LID is important to have in the landscape and 

designing systems to be easy to maintain are important considerations that go hand in 
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hand.  It is important to raise awareness about having various levels of water quality 

including, for example, rainwater and grey water, as well as addressing concerns about 

water safety (Lintner 2012, Dougan 2012).  Figuring out how to make systems really easy 

to maintain over time is important to their adoption. 

 An ideal system would not only be easy to maintain but would also get better with 

time.  This is something that living systems like bioretention swales actually have the 

potential to do.    The engineered channel works best the day it is opened, while natural 

systems take time to get established.   The trick is figuring out how to build these 

installations and provide the right conditions for them to thrive and get better with time 

and general neglect (Dougan 2012)  The goal, then, is to create a system that will perform 

to the requirements with very little maintenance.   

5.7.4 Financing  

 The problem with stormwater infrastructure funding is that, currently, funds come 

from the general tax pool, compared with rates for potable water and wastewater.  Since 

funds come from the general tax pool, stormwater is competing for support with all the 

other issues that need funding; this can lead to stormwater being underfunded.  

Meanwhile municipalities are building major facilities for SWM that need to be 

maintained (Baker 2012).  Adding to the problem, GI is not funded in the same way as 

grey infrastructure; a project that requires large capital like a sewage treatment plant or a 

SWM pond has a better chance of receiving funding, versus funding for a project that 

may require ongoing operating costs like a LID installation (Lintner 2012).  From a 
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financial perspective, there are many tensions concerning how to actually fund GI 

solutions.  

 It is not surprising that the idea of financing stormwater infrastructure by 

implementing a stormwater utility user fee was supported by all KIs.  Charges for 

stormwater utilities would give municipalities a better handle on costs (Dougan 2012). 

Stormwater user fees encourage property owners to manage stormwater on-site (Lukes 

and Despins 2012).  All respondents supported the idea of offering a rebate for reduced 

runoff since it would further encourage retrofitting of LID infrastructure.  The City of 

Guelph currently has a rainwater harvesting rebate program, which is a good incentive.  

In this program, the City provides $2000 for a system that meets their guidelines (Lukes 

and Despins 2012).   

 A financial disincentive is the cheapness of potable water.  For example, a 

property owner may install a rainwater harvesting system and use the captured water in 

the place of potable water for flushing toilets in their home. This will amount to a small 

amount of savings on their utility bill, but it will not be enough to pay for the installation 

of the rainwater harvesting system (Lukes and Despins 2012).  Unless water becomes 

more expensive, there is not really a financial incentive to install rainwater harvesting 

systems. 

 Financially, it is a major incentive to developers if they are able to put more 

building lots on a site by reducing the size of a stormwater pond or by eliminating the wet 

component.  In one case, the conservation authority, developer and municipality were 

attempting to do an LID-only site; if they had to put a stormwater pond on the site, they 
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would have lost seven lots (Lukes and Despins 2012).  They were able to forgo a pond 

and this was major incentive to development because it gave more space for the 

developer to use as building lots. 

5.7.5 Set Targets – Allow for Innovative Ways to Reach Them 

 It is important to make sure that policy and regulations allow for innovation.  One 

approach is to set targets and then say to the developer that it is up to their engineers and 

designers to figure out how to meet them (Baker 2012; Lintner 2012).  Targets are set 

either by a stormwater master plan or a subwatershed study (Baker 2012).  Requiring the 

developer and consultants to figure out how to reach the targets on their own would 

potentially result in variation in the approaches to reaching targets.  This approach would 

encourage innovation.  Once again, monitoring is essential in this scenario not only to 

find if the targets have been met, but also to find as much information and new 

knowledge on how to improve (Dougan 2012).   

5.8 Summary 

 Key informants were very helpful and enthusiastic to discuss issues to do with 

existing stormwater policy and governance.  There was also a genuine desire to see things 

improve by taking advantage of opportunities.  The results were summarized in the form 

of a chart showing which stakeholders are responsible for creating or overcoming barriers 

and which are providing opportunities for implementing LID.  A governance model was 

also created, which shows opportunity for greater collaboration as well as a considerable 

amount of training, guidance, and outreach that is already taking place.  Finally, the more 

nuanced barriers and opportunities to implementing LID were synthesised into a narrative 
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about policy, knowledge, roles of stakeholders, opportunities for collaboration, and the 

issues faced by municipalities with respect to putting LID on private property.   

 There were many changes made to the PGM after the interview process was 

complete.  These change resulted in the RGM which accurately shows the current state of 

stormwater governance in Southern Ontario.  The EGM was then constructed out of KI 

input on what would lead to improved governance.  To ensure that KI input was 

accurately represented on the model, the EGM was sent out to all KIs for evaluation.  

Feedback from their evaluation is summarized in the next section.  Feedback is used to 

produce a final governance model called the Super Enhanced Governance Model 

(SEGM). 
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Chapter Six: Evaluation 

 As a part of the interview analysis and results, the Preliminary Governance Model 

(PGM) was revised to create a Revised Governance Model (RGM) that accurately 

reflects the correct stakeholders and their relationships to one another as they currently 

exist.  The RGM was then taken one step further using input obtained during the 

interview process to produce the Enhanced Governance Model (EGM).   

 Creating the EGM took considerable interpretation of key informant’s input.  

Also, creating the EGM required the combination of each key informant’s ideas into a 

composition that represents all of their ideas on one model.  There were often overlaps in 

KI input on how the model should be modified, for example, to expand the number of 

connections between the CA to include connections to virtually every stakeholder.  Since 

the PGM was so heavily modified and because input was combined from multiple KIs, 

the model was sent out to each KI for evaluation.   

 The evaluation process gave each KI an opportunity to not only evaluate the 

changes that resulted from their input, but also to see changes to the model that resulted 

from interviews with all KIs.  The evaluation of the EGM provides the opportunity for 

each KI to confirm or dispute the modifications made to the governance model.  For the 

most part the KIs found the model to be complete, but there were some comments which 

were incorporated into additional modifications to the EGM as well as into the discussion 

in Chapter Seven.  The additional modifications are represented in the Super Enhanced 

Governance Model (Figure 6.1). 
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6.1 Summary of Feedback from Key Informants 

 In response to feedback from KIs a Super Enhanced Governance Model (SEGM) 

was created (Figure 6.1).   

  Enhancements are described on the right hand side of the SEGM.  They have 

been identified in four key areas including;  

1. Integrated Water Planning  

2. Consultation between the Municipality, Consultants General Public and Developers 
 
3. Multi-Level Approvals Committee 
 
4. Education for General Public 
 

 The role of the federal government and its relationship with the provincial 

government was expanded to include two-way interaction because the Great Lakes Water 

Quality Agreement (GLWQA) involves two-way consultation.  The GLWQA is 

negotiated by the federal government but implemented by the provincial government so 

the two government jurisdictions work together in particular when negotiating 

implementation through the Canada Ontario Agreement Respecting the Great Lakes 

Basin Ecosystem (Lintner 2012). 

 It was suggested that the conservation authorities may also play a role in 

Integrated Water Planning, considering that they are the agency that plays a central role 

in stormwater governance (Lintner 2012).  It is also suggested by Porter-Bopp et al. 

(2010) that CAs may provide a role of guidance in implementing integrated water 

planning. 
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Figure 6.1. Super Enhanced Governance Model 
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Chapter Seven: Discussion 

7.1 Jurisdictional Integration and Fragmentation: Finding the Balance within 
Stormwater Governance 

  This section is a synthesis of the results, including the Super Enhanced 

Governance Model (SEGM), the focused literature, and the key informant interviews.  

The first five Sections are based on yet another model that is a summary of the 

opportunities for integration as identified on the SEGM into five Governance Units 

(GUs).  This final model is called the Opportunities for Integration Model (OIM).  The 

OIM also uses theory from Cook (2011) on inter-jurisdictional fragmentation.  Results on 

policy, barriers and opportunities, and governance are woven into the description and 

explanation of the five GUs found in the OIM (Figure 7.1). The OIM not intended to 

replace the SEGM but rather to serve as a visual aid that brings clarity to the discussion 

on potential opportunities for coordination among stakeholders.   The summarized model 

is by no means comprehensive and other interactions may certainly occur, although they 

are not represented on the model.  The model describes five GUs that have unique yet 

overlapping challenges with respect to implementing LID.   Fragmentation is recognized 

in the discussion as a reality to governance and as a condition that is not necessarily a 

hindrance to innovation and may be desirable in some circumstances.  In the bottom right 

corner of Figure 7.1 there is a summary chart of governance patterns as described by 

Cook (2011).  This chart indicates the current governance pattern and target governance 

pattern for each GU.   
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Figure 7.1. Opportunities for Integration Model.  
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 Each of the following five Sub-Sections describe the GUs and implications for 

stormwater governance in Southern Ontario.  Interestingly, the municipality is at the 

centre of the GU diagram represented in Figure 7.1.  This does not imply that the 

municipality plays a more central governing role; however it does confirm that the 

municipality is the governing body that is in the position most able to create change and 

therefore the most in need of support.  One final section to this chapter discusses the role 

of the conservation authority (CA) as a coordinating body. 

7.1.1 Approvals Process 

Governance Unit 1: province, CA, municipality 

 An approvals committee that is formed of members from the CA, municipalities, 

and the Ontario Ministry of the Environment would provide consistent standards that can 

be applied in a timely manner to those seeking Certificate of Approvals for new 

development projects.  An updated manual on stormwater standards is integral to 

coordination amongst the CAs, municipalities and province on the approvals process. 

7.1.2 Integrated Water Planning 

Governance Unit 2: province, municipality (with help from CA) 

 The Water Opportunities and Water Conservation Act (WOWCA) calls for 

integration of municipal water planning through the creation of Municipal Sustainable 

Water Plans (MSWP).  There should be considerable consultation between the province 

and municipalities in order to make sure that the governance pattern is Cooperative rather 

than Conflictual.  Recalling Cook (2011), Cooperative governance patterns make use of a 

coordinating institution, roles and responsibilities are clearly defined, and there are 
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common goals.  The CA could act as a coordinating institution and guide during 

consultation on integrated water planning.   

 Topics to be discussed during the integrated water planning consultation include 

timing of when to implement a unified water plan and how to streamline a unified water 

plan with existing plans and policies, such as Stormwater Management Master Plans. 

There should also be conversations about how a unified water plan can benefit the 

municipality.  This is a situation where fragmentation in governance may be of some 

benefit.  Recalling the principal of subsidiarity: the level of government that is closest to 

the issue and therefore the people affected by it are the best positioned to govern (Cook 

2011).  Given the principle of subsidiarity, it is important for the municipality to have the 

flexibility to develop an approach to creating a unified water plan that is unique to the 

problems and conditions present in the municipality.  The role of the province should be 

balanced against this local consultation process, remaining supportive by providing a fair 

and consistent approvals process that supports LID, funding for pilot projects, and 

monitoring for purposes of both enforcement and to inform future implementation efforts.  

The province can also provide support in the form of recognising GI in all relevant 

provincial policy including the Provincial Policy Statement. 

7.1.3 Balancing Regional Differences with Watershed Wide Goals  

Governance Unit 3: CA and municipality 

 Coordination with the CA is required to ensure that the municipalities are 

reaching watershed scale goals while addressing local concerns.  Again, this is a 

circumstance where recognizing fragmentation is valuable to finding the appropriate 
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solution to SWM issues.  Each municipality has unique concerns because of physical, 

social, and historical conditions that are unique to the community.  Physical conditions, 

such as soil permeability, may permit solutions that involve infiltration to work in one 

municipality but the same solution will not work in another municipality.  Conversely it 

is important that the CA is able to meet watershed scale goals; in order to do so they will 

have to continue to work with municipalities to find place-based solutions. 

7.1.4 Intra-Jurisdictional Integration 

Governance Unit 4: municipal departments 

 Intra-jurisdictional integration differs from integrated water planning (as 

addressed in 7.1.2) because this is a conversation that will have to take place within the 

municipality. There are mixed opinions about how integrating municipal water 

departments may benefit SWM, or water management in general.  How the integration of 

water planning will benefit the municipality in terms of reaching water management 

objectives was explored in the focused literature review and the interview process.  It was 

found that integration may provide funding opportunities when multipurpose 

infrastructure is enabled through coordinated planning on an intra-jurisdictional scale 

(within municipal government departments).  For example, when rainwater infrastructure 

reduces the demand on potable water supply, it is in the best interest of water and 

stormwater departments to work together.  This could translate into funding opportunities 

that were previously not considered. 

 Consideration of LID early in the development planning process, such as during a 

Servicing and Settlement Master Plan, would provide the opportunity to really make LID 
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implementation effective.  A geotechnical survey could reveal where the best places for 

infiltration occur and the master plan could be shaped around those results.  In addition, 

this would be a good time to consider how an LID system, such as a bioretention swale, 

might be combined with an active transportation corridor including linkages to other 

neighborhoods.  This requires coordination with consultants and the developer, but 

fundamentally it is a matter of coordinating efforts among utilities and urban planning.   

7.1.5 The Local Capacity Development Process 

Governance Unit 5: Municipality, public, property owners, developers, and 

consultants  

 Using the governance patterns descibed by Cook (2011) the governance unit 

defined by the municipality, the public, property owners, developers, and consultants 

could be considered Conflictual (see Table 1 in section 2.3.3) because the debate about 

maintenance may result in a stalemate.  The purpose of this section is to describe how it 

may go from Conflictual to Cooperative.  In this governance unit there are two distinct 

imperatives:  1. Public education and 2. Experts lead the values. 

 If public education is not pursued then there will never be the necessary level of 

acceptance and understanding of LID to enable its widespread implementation.  This 

concept was stated best during an email correspondence with Robb Lukes from Credit 

Valley Conservation (CVC):  “It is an evolutionary process where property owners begin 

to understand stormwater as something to be managed at the source and to think of it as 

any other utility to be aware of and maintain like their water, sewer, and gas” (Lukes 

2012).  From a design perspective there is a certain element of accommodation for the 
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end user of LID systems that must be considered.  This is a balancing act between the 

awareness level of property owners with respect to LID and the ability to fit a design to 

their needs.  The way the balance works is if you have an easy-to-maintain design, then 

the level of education does not have to be very extensive to maintain it.  On the other 

hand, property owners need a certain level of education before they are even willing to 

have LID on their property.  A consultation process between the public and municipality 

which also includes the viewpoints from consultants and developers may be an excellent 

opportunity to educate the public.  If property owners feel engaged and heard, then they 

will be more receptive to ideas being proposed by the municipality with respect to 

potentially implementing LID on their property. 

 This leads to the second imperative which is that experts must lead the values 

rather than allowing the market to lead.  This is true because if the market continues to 

lead, then nothing will change because the assumption will be that the property owner has 

no desire to own a bioretention swale or a rainwater harvesting system and so the 

developer will not see the saleability and therefore the point of including one.  

Consultation between the municipality, consultants, property owners and the developer to 

discuss issues of maintenance, liability, and access to the site for inspection would help to 

sort out these issues and contribute to the acceptance of LID for all stakeholders 

mentioned.  This group could also communicate to find out what the drivers are for 

sustainable water planning in the area.  For example, in the Guelph area it would 

probably be found that infiltration is a driver because water supply in Guelph depends on 

groundwater, which is replenished by infiltration.  There may be other drivers that have 
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not been previously considered.  One of the issues that will likely benefit from 

community consultation is that of charging stormwater utility fees.  This idea would 

involve grants for retrofits and credits for reducing runoff.  It would be good to know the 

public response to this idea before implementing.   

 To a certain extent, the implementation of LID will also depend on relationships 

in a fragmented governance pattern.  There is an opportunity for the municipality to use 

the Planning Act as a toolkit to steer development into including GI (see Table 2).  This 

requires some regulation of development but also opportunities to provide incentives to 

developers, such as finding solutions that enable more building lots on a site.  

Incidentally, by finding ways to increase building lots on the same size parcel of land, the 

municipality will be contributing to intensification goals as set out by the Places to Grow 

Plan (2006).   

 Giving targets to developers and requiring them to figure out how to meet them 

will drive innovation.  If there is a way to make the innovation process competitive then 

things would really progress quickly.  LEED certification is emerging as a type of 

branding that may spur competition between developers.   

 A 10-year maintenance agreement between the municipality and upper level 

government funders may ease uncertainty on the part of the funder regarding the project 

success and to ensure for recipients that funding is secured for a long term project as 

opposed to only having a one-time advance for a capital project. 
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7.2 The Conservation Authority as a Coordinating Body 

 It is generally recognized that, in Southern Ontario, the CA plays the role of a 

central governing body on stormwater management issues.  There is need for more debate 

and research on how this is recognized, whether that recognition takes the form of 

increased power to the CA or to formalize the role of the CA as a forum for discussion on 

advancing stormwater management goals, such as water balance and adaptation to 

climate change.  This is not to say that the CA is not already providing a forum.  In fact 

the responses of key informants confirms that a considerable amount of training and 

guidance is being provided by the CAs to just about every stakeholder group.  The 

question being posed here is: would governance of stormwater management benefit from 

greater recognition of the CAs as a central coordinating body?  A definitive answer on 

this question is beyond the scope of this thesis. 



 

97 

 

Chapter Eight: Conclusion 

8.1 Limitations of Study 

 For the purposes of remaining within a defined scope, the interview criteria 

defined KIs as people who both a) had direct involvement in implementing LID and b) 

had a role in governance of LID.   This excluded the provincial and federal governments, 

developers and the general public as KIs.  Having the viewpoints of one or more of these 

groups may be valuable to further understand this topic. 

 The viewpoints of a greater number of individuals would improve the validity of 

the results.  In particular it would have been ideal to have had input from the Grand River 

Conservation Authority (GRCA).  This particular CA is located in Southern Ontario, but 

not on the Greater Toronto Area (GTA).  Having spoken with someone within the GTA 

was certainly beneficial and provided an extremely valuable perspective especially 

because there has been progress made on implementing LID there.  Unfortunately there 

was not anyone available from the GRCA for an interview.   

 Preliminary research suggested that LID may provide multiple benefits if 

implemented in conjunction with other infrastructure goals.  For example, LID may 

provide a good backdrop for active transportation routes, animal habitat, and restorative 

environments for human mental health, among other benefits.  The work presented here 

seeks to describe the current process in place for implementing LID and to give some 

suggestions of how it could be done better, but it does not specifically answer questions 

related to a design process that focuses on providing multiple benefits.  This was a 
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conscious choice in order to remain within a focus that was achievable within the 

constraints of this project. 

8.2 Implications for Landscape Architecture 

  New Landscape Architects (LAs) should be learning how to design LID systems 

in school now so that they are prepared to be future leaders in this subject area.  If LID is 

the new way of handling stormwater, then LAs should be the first to know about how 

LID is designed.  This research will contribute to overcoming barriers to implementation 

and that should lead to the widespread adoption of LID.  This means opportunity for LAs 

to provide their consulting services if they are knowledgeable about LID design.   

 LAs have a broad range of interactions with other professionals.  This creates 

potential to make connections among stakeholders and collaborate to address multiple 

issues like active transport, habitat connectivity, energy efficiency, with integrated design 

solutions.  It is up to LAs, to some extent, to sell their ideas to other stakeholders.  This 

study points out that LAs need to play the role of innovator and to lead the values on how 

stormwater should be managed.   

 Conversely this study points out that it is the role of LAs to understand the 

capacities of the end user as well as the ecological systems they are designing for.  This 

means it will be important for LAs to contribute to work that simplifies LID design, 

making systems that are easy to maintain and even get better with time.    

8.3 Future Research 

 Inquiry into designing plant communities comprised of native plants as well as 

non-invasive, non-native plants that establish an equilibrium would be relevant to finding 
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solutions that end users would appreciate because of being easy to maintain.  Work along 

these lines would greatly advance the potential of getting LID onto private property since 

the development of self-maintained plant communities would greatly reduce the work 

load required by the home owner. 

 When this study was started, there was the intent to find out if governance and 

policy could be modified to enable planning and design for multiple benefits including 

creating a backdrop for active transportation animal habitat, restorative environments for 

human mental health, among other benefits.  It was found part way through that this 

question was beyond the scope of this thesis.  Describing the governance model and 

locating barriers and opportunities within it became the focus of this study, but it was 

intended only to be the starting point.  Future research could use the governance model 

described here as a starting point for research on how to design communities that include 

green infrastructure to provide multiple benefits.  The guiding question could be 

something to the effect of “How do we get to the level of coordination necessary within 

governance and policy to enable the planning and design necessary to implement 

community scale, multi-use greenways or similar green infrastructure?” 

 Future research could involve interviewing provincial and federal government 

(MOE, DFO) representatives on the same questions that have been posed in this study.  

The perspective of higher levels of government on the level of power that is afforded to 

the conservation authority and the municipality would also be interesting to know more 

about. 
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 This study has essentially taken a snapshot of where barriers and opportunities to 

implementing LID reside within governance and policy.  It would be valuable to 

eventually revisit this work and see if things have progressed as time goes on.  If the 

same barriers exist, why?  What has been tried to overcome barriers?  Did it work?  Have 

some of the opportunities been realized?  This inquiry could show where progress has 

been made and areas that still are in need of change. 

 Municipalities and the design professionals working for them may not know how 

to implement LID.  There is a need for a set of typical drawings of LID features that 

would fit into a typical road right-of-way under various scenarios.  There is a desire to 

implement alternative forms of SWM in addition to drainage system upgrades, including 

“off-line storage areas, grading modifications on both private property and within the 

public right-of-way, and combinations” (Guelph SWM Master Plan, 2012: Executive 

Summary-8) which require a more detailed and site specific assessment of areas 

identified in the Master Plan.  This would be an excellent opportunity for a student to 

study a few scenarios and come up with solutions which could be generalized to produce 

a set of standard drawings to be used as a guide.  A part of this same research problem is 

figuring out how to incorporate LID on private property adjacent to the right-of-way so 

that it is acceptable to home owners.   

 This study has identified monitoring as a key area of knowledge that is lacking.  

Uncertainty of LID as a new technology is a huge barrier to its adoption.  Monitoring 

LID installations to make sure they are working would contribute to knowledge of the 

LID functionality.  Monitoring could also include a public perception component.  This 
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would greatly contribute to uptake since it would reduce the uncertainty factor.  In order 

to overcome time constraints, one student could research how to do monitoring, what is 

relevant, what techniques would yield the best results, then another student could pick up 

the project and carry out a season or two of monitoring.  A part of monitoring research 

could include a look at how spreading water treatment throughout the landscape, as 

opposed to centralized treatment, may create new problems for monitoring in a logistical 

sense and for the distribution of contaminants across the landscape.  

8.4 Summary 

 This study set out to locate the barriers and opportunities to implementing low 

impact development within governance and policy in Southern Ontario.  The research 

strategy used was interpretive, meaning the researcher plays a central role in making 

sense of the results and that the approach is neither inductive nor deductive but rather is 

reflexive since theory is tested and refined, then further tested.  The methodology 

included a focused literature review to identify and summarize the policy, barriers and 

opportunities relevant to implementing LID in Southern Ontario.  The results from the 

focused literature review were used to produce two things: a preliminary governance 

model and an interview guide. Both the preliminary governance model and the interview 

guide were used to find out from KIs how governance of SWM can be described for 

Southern Ontario.  In addition, KIs located the barriers and opportunities in the 

governance model, identifying which stakeholders in the model are contributing to 

overcoming barriers and taking advantage of opportunities, and which stakeholders could 

be doing more.  KIs were also asked about adequacy of provincial policy, a topic that was 
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raised during the focused literature review.  This revealed specifics about provincial 

policy including, among other things, the need for an updated set of standards that 

recognize LID practices.  The last area of inquiry covered during the key informant 

interviews was on opportunities for integration.     

 A discussion followed that synthesises the results from the development of the 

governance model, the focused literature review, and the key informant interview.    To 

overcome barriers and to take advantage of opportunities key areas of focus are the lack 

of support in the form of funding, policy, and monitoring at the provincial level as well as 

the need for public education.  There are various opportunities to make improvements to 

stormwater governance through jurisdictional integration. The creation of a set of five 

governance units is used to provide a model to base a discussion on opportunities for 

integration as well as for improved efforts to overcome barriers and to take advantage of 

opportunities. 

 The final chapter of this study provides limitations of the study, implications for 

the practice of landscape architecture, and areas of future research.  It is quite possible 

that this study raises more questions than it answers.  Hopefully the issues that are 

brought to light do contribute to overcoming barriers and realizing the widespread 

adoption of LID in Southern Ontario.   
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APPENDIX A: INTERVIEW GUIDE 

Semi-Structured Interview Guide 

Time of interview: ______________________________ 

Date:   ______________________________ 

Location:  ______________________________ 

Interviewer:  Nick Assad 

Respondent:  ______________________________ 

 

Introduction (adapted from Mills: 102, 2010) 

 Thank-you for taking the time to help me with my research.  Your input will be 

extremely valuable in the completion of my study.  As you may already know, I am doing 

this interview for my master’s thesis in Landscape Architecture at the University of 

Guelph under the supervision of Karen Landman.  I can provide you with both of our 

contact information after the interview if you would like. 

 I would first like to give you a little background about my research.  The purpose 

of my research is to explore how municipalities can integrate low impact development 

into the community design process.  There have been studies in the past that have 

identified barriers to implementation.  My research will focus on barriers and 

opportunities within governance and the implementation process with respect to LID. 

 To ensure that your views are represented properly, I will verify all information 

with you before including it in my thesis.  If you wish, I will keep your name 

confidential, which would mean that your name would not appear in my thesis.   
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 Before we begin, may I have your permission to record this interview for later 

reference? 

 With regards to the recordings, they will remain confidential and will be stored on 

my PC until the study is complete, at which time they will be deleted. 

 Do you have any questions? 

Each interviewee may not be asked all questions listed below.  Rather questions may 

be focused on the expertise of the interviewee. 

Part 1: General Starter Questions 

[ I’ll ask a few easy questions to get us started] 

• What is your professional background? 

• What is your position, and what organisation do you presently work for? 

• What type of work do you do in regards to rainwater management? 

[My next question has to do with low impact development so I’m just going to take a 

moment to define that term.  For the purpose of this study, LID is defined as a design 

approach to rainwater management that handles rainwater where it lands with a goal of 

maintaining or restoring the pre-development water balance ratios of runoff, 

transpiration, and infiltration in urban watersheds.  Among other things LID may include 

technologies such as rainwater harvesting, rooftop gardens, and bioretention swales. LID 

is also known as Water Sensitive Urban Design (Australia), and Sustainable Urban 

Drainage Systems (UK)] 

• How would you describe your project experience with respect to LID and/or 

issues surrounding LID?  (or more generally, Green Infrastructure?)  
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• What is the role of the _(interviewee’s organisation)_ in municipal rainwater 

management decision making? 

Part 2: Preliminary Governance Model 

 [In this section I will present a basic model (on an 11x17” sheet) of who is involved in 

the conventional rainwater management planning and design process.  The purpose of 

this section is to verify that you agree with this “textbook” example how stormwater 

management stakeholders interact with one another.  In addition to a verbal response, I 

would also like you to write your responses on the model, as you see fit.] 

• Are the correct stakeholders included in the model? 

• Is anyone currently missing from the model? 

• Are there any connections that are missing? 

Part 3: Locating Barriers/Opportunities to Implementing Low Impact Development 

 [Please take a moment to read over the barriers and opportunities for integrating LID 

into the rainwater management process.  Where would you place each barrier and each 

opportunity within the model?  If you have a barrier or opportunity in mind that is not 

listed here, please first try to fit it into one of the barriers or opportunities already listed.  

This is to try to limit the complexity of the resulting data.  If you can’t fit your idea into 

one of the listed barriers or opportunities, then go ahead and list a new one.] 

Part 4: Policy Surrounding LID 

• Can you please comment on current levels of  provincial support for 

implementing LID? 

o (Financial, sufficient policy, adequate or not?) 
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• Are you familiar with the Municipal Water Sustainability Plan that is required 

under the Water Opportunities and Water Conservation Act? 

• What are the challenges around creating the Municipal Water Sustainability Plan? 

• Does the Municipal Water Sustainability Plan create opportunities for 

implementing LID? 

• What is the status of the Municipal Water Sustainability Plan? 

Part 5: Governance with Respect to LID 

[The purpose of this section as well as the next section is to elaborate on the process for 

implementing LID that is currently being tried as well as taking a look ahead to 

alternative implementation processes] 

• What sort of collaboration between departments/stakeholders occurs on rainwater 

planning and design?   

• Is there enough collaboration between departments/stakeholders? [Please feel 

free to refer to the model presented earlier] 

• What do you think of the idea of integrating all municipal water utilities (SWM, 

Potable Water, and Waste Water) to provide a holistic water service? 

• Is there currently a forum to discuss issues around LID at the regional scale? 

Part 6: Process 

• From your point of view, is it a priority to eventually have widespread adoption of 

LID?   

• Why or why not? 
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• Is there a need for some sort of “Green Infrastructure Plan” (Similar to those 

being tried in Philadelphia, Milwaukee, and Chicago) to aid the adoption of LID? 

Conclusion: 

[Thank you so much for helping with my research.  I really appreciate your time.] 

Before we finish up, is there anything you would like to add?... Any area of discussion 

you thought I would have asked about but didn’t? 

• Is there anyone else I should talk to? 

[The next stage of my research will involve producing a framework for integrating LID 

into the community design process.  Would you be willing to review and evaluate this 

process, which I would send to you by email and ask a few brief questions on?] 

[Thanks again for all your help.  If you wish I can send you a copy of my research when 

it is complete.] 
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APPENDIX B: EXAMPLE EVALUATION REQUEST EMAIL 

 

Hi (key informant), 

I've produced an "enhanced stakeholder model" (attached), which I would like you to 

have a look at and evaluate for the purpose of adding validity to my study.  This model 

includes revisions based on your input and on the input of others to reflect the current 

reality of stormwater governance.  I've then added potential enhancements to the 

governance model, again based on input from key informants. 

The original model I used during the interview is also attached for your reference. 

I would like you to please respond to the following questions: 

1. Is the enhanced model accurate?  (all stakeholders are present, all connections are 

present and relationships properly represented).   

2. What is your opinion of the potential enhancements to the model (described on 

the right hand side of the page)? 

3. Are there other considerations, suggestions, ideas? 

Finally, I would like to double check that I have your permission to use your name in my 

thesis.  I've included a copy of the notes taken from our interview recording for you to 

review if you wish. 

I'm aiming to have this stage finished by the end of the week (Friday) so if you are able to 

look at it by then that would be much appreciated.   

Thanks again for all your help. 

Nick 
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APPENDIX C: OVERLAY OF ALL WRITTEN RESPONSES FROM 

INTERVIEW 
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