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ABSTRACT 

INTERPRETING THE VALUES OF URBAN WATERSHED RENEWAL: 
UNDERSTANDING THE OPPORTUNITIES AND BARRIERS 

Stephanie Pavan      Advisor: 
University of Guelph, 2015    Professor Karen Landman 

 Historically, cities have blocked and buried streams and watersheds to meet the 

increasing demands for public safety, sanitation and stormwater management at the 

cost of urban watershed health. To determine the goals, opportunities and barriers to 

urban watershed renewal, an urban watershed case study report, a focused literature 

review and key informant interviews were conducted. Key informants from a range of 

disciplines were selected: an architect, an urban designer, a natural systems engineer 

and landscape architect, a community-organization communications representative and 

a stormwater management engineer. The key values identified were ecological, func-

tional, recreational, economical, cultural, historical, recreational and aesthetic. Results 

revealed many alternative solutions, opportunities for implementing strategies or 

projects and the barriers associated them. 



�iii

Thank you to my advisor, Karen, for guiding me  
through this entire process and to my family and friends for  

supporting me through this academic endeavour.  



�iv

Table of Contents 

Abstract           ii 

Acknowledgements         iii 

Chapter 1:  Introduction         1 

Chapter 2:  Literature Review        2 

Greenways and Blueways         2  

Urban Stream Management        8 

Urban Stormwater Management        9 

Natural and Historic Landscape Preservation      10 

Preference and Acceptance        11 

Chapter 3 Methods         14 

Goals and Objectives         14 

Case Study Selection: Garrison Creek       15 

Focused Literature Review         16 

Key Informants          17 

Interview Strategy          18 

Chapter 4:  Results and Analysis       20 

Garrison Creek Case Study Report       20 

Focused Literature Analysis        26 



�v

Key Informant Interviews         31 

Chapter 5:  Discussion         42 

Limitations and Challenges        44 

Chapter 6:  Conclusion         45 

References           47 

Appendix           50 

        



�vi

List of Figures 

Figure 2.1 - Landscape Scale Green Infrastructure Approach    4 

Figure 2.2 - Urban Riverfront Design Diagram      5 

Figure 2.3 - Residential Blueway Diagram      7 

Figure 4.1 - Garrison Creek Watershed Map      21  

Figure 4.2 - Shaw Street Sinking Houses      22 

Figure 4.3 - Garrison Creek Brass Signage      23 

Figure 4.4 - Crawford Street Bridge, 1912      24 

Figure 4.5 - Crawford Street Bridge, 1919 and present     24 

Figure 4.6 - Brockton-Beaconsfield Garrison Creek Relief Sewer   25 

Figure 4.7 - Urban Watershed Renewal Values Informational Graphic  34 

List of Tables 

Table 4.1 - Alternate Solutions for Urban Watershed Renewal    27 

Table 4.2 - Key Informant Coding Chart       31 

Table 4.3 - Important Values of Urban Watershed Renewal Projects   32 

Table 4.4 - Opportunities for Urban Watershed Renewal    35 

Table 4.5 - Barriers to UWR Projects, Initiatives and Strategies   38 

Table 4.6 - Alternative Options Related to UWR      39  



Chapter 1:  Introduction 

 The effects that urbanization has had on the health and function of watersheds 

are well known and documented. The values that alternative solutions, ideas and think-

ing for watershed renewal can provide to the urban environment need to be clarified and 

better understood across all disciplines and by all stakeholders involved in watershed 

renewal. There is a constant focus on, funds for and fascination with waterfront devel-

opment and improvement, but these often larger bodies of water lie at the mouth of 

many urban watersheds - whose health, function and ecology those very bodies of wa-

ter rely on for their own. With a focus shifting towards complete, watershed renewal in 

the uniquely challenging and rapidly changing urban environment, the intricacies of all 

the values that the social, biological, and functional requirements provide need to be 

understood for everyone working together for a common end goal. 

 I have been an observer of current watershed management practices in the city 

of Toronto for several years, hence my interest in this project. The opportunity to further 

my understanding in the alternative approaches that could be applied in the urban envi-

ronment through this research project was both exciting and challenging. The research 

process led me to see what exactly I could contribute to the growing body of research 

on urban watershed management. Ultimately, the goals of the research were to deter-

mine the values that urban watershed renewal (UWR) projects can provide and to better 

understand the opportunities and barriers associated with projects providing the deter-

mined values. The interwoven disciplines, perspectives and perceptions were explored 

in the literature prior to shaping the research goals and objectives. To further under-

stand the values of urban watershed renewal strategies, solutions and initiatives, as well 
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as the opportunities for and barriers to implementation, a case study analysis, a focused 

literature review and key informant interviews were conducted. A series of objectives 

were developed to focus the scope of research for the study and to ensure adequate 

achievement of the finalized research goals.  To best disseminate the results into the 

practice of landscape architecture, a set of tools to aid in the understanding of UWR 

were created.   
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Chapter 2:  Literature Review 

 To understand the current environment, definitions and viewpoints regarding wa-

tershed management, this literature review focuses on ecological approaches from the 

largest to smallest scales of greenways, river and stream management and stormwater 

management.  The cultural importance and preservation of natural and heritage land-

scapes were explored as well as the acceptance and perceptions of the aforementioned 

aspects of watershed management in the urban environment.  In the context of renew-

ing a lost watershed or buried creek, this current body of research is suited to inform a 

greater understanding of the values that urban watershed renewal projects can provide. 

Greenways and Blueways 

 Greenways are integral to the ecology of an urban environment as they combat 

the environmental forces of urbanization by focusing on environmental connectivity.  

The definition of greenways can vary but, for the purposes of this research, the Mary-

land Greenways Commission definition will be used:  

Greenways are natural corridors set aside to connect larger areas of open space 
and to provide for the conservation of natural resources, protection of habitat, 
movement of plants and animals and to offer opportunities for linear recreation, 
alternative transportation and nature study. 
 (Maryland Department of Natural Resources, 2003). 

Greenways can incorporate existing natural or open spaces and/or link fragmented ar-

eas of green space.  The focus of greenways depends on their location, ecology, land-

use types surrounding the area, and intended use and function.  Their size and scale 

depend on similar factors as well as the land available for rehabilitation, creating link-

ages or acquisition.  Many, however, have argued that the term greenway does not ac-
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curately describe the potential or range of solutions for varied environments, calling for 

more specific classifications and, thus, requirements for improved connectivity (Turner 

1995). 

 As definitions of greenways expand, new terms continue to emerge. Similar to 

greenways, green infrastructure focuses on linkage and connectivity.  Strategies vary 

depending on the scale and location of the site of the infrastructure (see Figure 2.1). 

 Though 

a green-

way more 

broadly de-

scribes any 

linking, ecologi-

cal space, 

John Orms-

bee Si- monds 

created a sub-

sect of the 

green- way 

idea: blueways which is the linking of riparian ecosystems on riverfronts or waterfronts 

(Muller 2012). He worked on riverfront revitalization throughout his career and coined 

this term for urban river riparian renewal efforts.  By orienting open space and green 
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Figure 2.1 - Landscape Scale Green Infrastructure Approach
(Allen 2012 page 20)



space towards riverfronts and waterfronts, linking these spaces with walking and cycling 

trails and continuity through design elements blueways can take advantage of the often 

linear strips of available land along a river or stream. Even in the densest of urban envi-

ronments, the same principles can be applied adjacent to a downtown office tower (see 

Figure 2.2). 

Not only an architectural linkage, this solution offers continuity along an urban river that 

passes through several, highly varied land uses.  Ample space is provided for both a 

promenade and large planter, the botanical garden is a very suitable building use to 

continue the ‘riparian zone’ into the building, and the shops and restaurant areas repre-

sent a more adaptable (and sellable) approach for most downtown highrises.   
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Figure 2.2 - Urban Riverfront Design Diagram, Saginaw, Michigan, 1979 
(Muller 2012 page 316)



 Turner (1995) goes further to categorize blueways in a series of greenway types, 

beyond defining these types, not as just landscapes but as archetypes.  Using Alexan-

der’s (1997) pattern language method as inspiration to display each of his types, Turner 

describes the problems of and solutions for blueways. 

Problem: After a century of single-purpose management by river engineers, most 
rivers in most cities, in most industrialized countries are channelized sewers, en-
cased in concrete.  They deny citizens the contact with water which is essential 
to their spiritual well-being.  A host of surveys has proved that access to water is 
the chief demand in outdoor recreation.   

Solution: Urban rivers should be converted into blueways, by opening up access 
to the banks of rivers. When citizens can see the wanton devastation which has 
been wreaked upon their rivers they will demand reclamation programmes.  
Some waterside routes will be for commuting and some for leisure.  Other areas 
of the river, and riverside land, should be closed off to humans, so that wildlife 
habitats can develop.  Sizable areas of riverside land should be used for storm 
detention and infiltration.” (Turner, 1995, page 278) 

Figure 2.3 shows is an example of how a blueway could be integrated into a residential 

plan. Though this restrictive approach relies on the public’s response to seeingdegrada-

tion of riverbanks as driving reclamation and those riverbanks being made made visible 

in the first place, it is based on strong ideas that people want to be near water for recre-

ation, transportation and leisure while understanding their ecological disrepair and po-

tential value. 

  

  

 At the metropolitan scale, or even larger, an environmental planning approach to 

design of urban green spaces would benefit the ecology, function and use of the site.  

Using a holistic approach allows landscape architects, architects and planners to work 
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together to design and create the best possible, most cohesive use of urban space.  

“Ecosystem-based management differs from traditional regional planning and manage-

ment in terms of its integrative, transdisciplinary focus” (Slocombe 1998 page 32).  This 

approach defines/describes approaches to managing large regions by “defining man-

agement units, developing understanding and creating planning and management 

frameworks” (Slocombe 1998 page 33).  

 Holistic, ecosystem-based management is important because of its integration of 

different disciplines and its acknowledgment of both the physical environment and the 

political, social and economic environment within which any site may be situated.  Ex-

panding on the ideas that greenways may not accurately describe their range of solu-

tions of functions, a non-holistic management approach ignores all the different aspects 

and stakeholders that affect any space at any given time.  When understanding the val-

ues UWR can provide in an urban environment, this type of approach is important as it 

includes all relevant factors within a cohesive and effective manner (Lee et al. 2009).    
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Figure 2.3 - Residential Blueway Diagram
Depicts properties backing onto a blueway 
(Turner, 1995, page 278)



Urban Stream Management  

 Managing streams in the urban landscape is difficult because of the complexity 

and existing level of development in cities.  According to the United States Environmen-

tal Protection Agency, “over 130,000 km of streams and rivers in the United States are 

impaired by urbanization” (Paul and Meyer, 2001, page 333-334).  In their Streams in 

the Urban Landscape, Paul and Meyer (2001) explain the details of the effects of urban-

ization on urban streams, listing the major physical, chemical, and biological effects.  

Impervious land cover, increased run-off and decreased infiltration, evapostranspiration, 

drainage, and biodiversity (Paul and Meyer 2001) are just the tip of the iceberg regard-

ing what there is to know about the specifics of the impact that urbanization (or other 

human land-use patterns, like agriculture) has on stream ecology and regional ecology.  

In a study on the effects of impervious land cover in coastal stream watersheds, Schiff 

and Benoit “...identified a critical level of 5% impervious cover, above which stream 

health declined” (2007, page 727).  With much of the urban environment being impervi-

ous and a network of infrastructure, parking, pedestrian connections and commercial 

space taking up to several stories of space below grade, the impact on streams, rivers, 

lakes and watersheds is great (and a much greater level than 5% impervious land cov-

er). Once a stream has been buried, however, the possibility for renewal, rehabilitation 

or preservation is out of sight and, in most cases, out of mind.   

Urban Stormwater Management 

 The character of stormwater should be established to better understand the 

management techniques and areas of focus for improvements or mitigation strategies.  
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Barbosa et al. (2012) identify both quality and quantity characteristics of stormwater: in-

organic and organic pollutants, climate, season and land use to name a few.  Pollutants 

are often described in concentrations, and flow rates, for example, greatly affect the first 

flush phenomenon, which can be defined as “the runoff volume required to reduce a 

catchment’s stormwater polluted concentrations to background levels” (Bach et al. 

2010) 

 Stormwater management in urban environments is a growing concern world 

wide.  The key factors affecting the management of stormwater in urban areas are geo-

physical, legal, social, technical and economic factors (Barbosa et al).  In the case of a 

buried stream, the effects of urbanization on stormwater management are analogous 

with the effects on a buried stream, as they essentially operate as a drainage pipe and, 

in some cases, are even combined sewers. 

 The construction of combined or separate sewer systems has been the 
major decision on flood control in urban areas for centuries...The sustainability of 
this traditional approach has long been considered unfeasible and, consequently, 
a wide range of other source control measures have been increasing used aim-
ing to reduce runoff and pollutant load entering into the sewers (Barbosa et al. 
2012 page 6793) 

The impervious surfaces of urban areas prevents infiltration of rainwater, increases 

runoff speed and pollutants, and increases water temperatures. Essentially, the 

stormwater sewer systems that exist in most urban contexts completely hide and isolate 

that portion of the hydrologic cycle (Melby and Cathcart 2002). 

 There are many alternative stormwater management approaches that can reduce 

the negative impacts urbanization has on the hydrologic cycle.  That list includes, but is 

not limited to, pervious paving surfaces, swales, infiltration trenches, green roofs, and 

retention/detention ponds.  The problems that alternative storm water management 
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practices aim to mitigate varies by solution; however, many can be combatted through 

these techniques.  Low impact development is more commonplace in new develop-

ments, where stormwater management standards require water to be maintained on 

site. Similar practices applied in an urban environment have not been explored as wide-

ly as new-build solutions, as the fabric of the urban environment is so diverse and 

densely populated. Solutions are harder to implement in an already-built environment 

rather than a new build scenario. Typically, flooding is a high mitigation priority in cities, 

and green infrastructure or alternative solutions are being researched, modelled and 

implemented globally.   

Natural and Heritage Landscape Preservation 

 As land in an urban environment is a high-value commodity, open space and 

green space is often difficult to come by. Most of the preserved sites in dense cities tend 

to be architectural. As more people migrate to cities, however, the importance of green 

space is increasing for the general public.  Concerns about the environment are also 

fuelling many different courses of action around the world with regard to the use and 

function of public, open and green space in cities. 

 Very little is written about renewing urban watersheds or revitalizing buried 

creeks beyond daylighting or their current state as buried. There is an intense focus on 

existing, aboveground, functioning (at whatever capacity) and visible water systems; 

with daylighting often being the goal, and given that daylighting is often too difficult to 

achieve, few other options are being pursued.   
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 It is difficult to imagine the urban environment with more flowing surface water. It 

is hard to imagine more water systems integrated with the landscape created by high 

density, urban development. There is a missed opportunity for landscape architects and 

city planners if they ignore the less visible water systems. Whether the effects or trace 

of their disappearance is visible or entirely invisible, any type of renewal of these 

unique, lost ecosystems and watersheds can only improve their aesthetic, function, 

ecology and value. “One factor that most existing classification systems tend to ignore is 

land-use practices” (Niezgoda and Johnson 2005 page 585). If the land use practice 

has overwhelmed or been built entirely on top of the watercourse or its new channelized 

home, it is difficult to remember the original land use in the area - water flow - and its 

importance to the ecology of its now-urban home.   

Perception and Acceptance 

 Nassauer’s (1992) work on the preference of aesthetics relates directly to the ac-

ceptance and perception of alternative design solutions for UWR projects.  Nassauer 

identifies three specific problems resulting from the gap between the social process of 

landscape perception and the scientific concept of ecology: “…false identity of ecologi-

cal systems…design and planning as deceit about ecological systems, and…invisible 

ecological systems” (Nassauer 1992, page 239)  With regard to watercourses that have 

been completely buried and isolated, she also discusses “social signs with ecological 

purpose” (1992, page 246) as conventions that, when used by landscape architects, 

can change what is perceived as vernacular and picturesque as well as what is per-

ceived as ecological. The rigidity that exists in the urban environment fits perfectly with 
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the ideas set forth by Nassauer’s cues to care (2011), which include things like bird 

houses and structures being well maintained. Being able to take ownership of the land-

scape by maintaining such cues to care may represent another way in which to en-

hance the perception of UWR and alternative solutions acceptance. 

 A study on the perception of improvements along stream corridors notes, “[t]his 

study has found the five factors of recreational use, participation, nature and scenery, 

sanitary management, and water safety as being important factors relating to public 

perception of urban stream corridors and greenways” (Asakawa et al. 2004 page 177).  

These findings show that water safety and sanitary management are two of five key 

findings, showing that the respondents in the survey perceive public health and safety 

as important in the context of UWR.  

 In a study on the acceptance of riparian buffers and the understanding of their 

functions and values, different stakeholders within a watershed were surveyed on the 

importance of functions and aesthetic value, and findings suggest that,  “…people may 

be willing to compromise expectations for visual appearance if this shift supports some-

thing they ‘‘know’’ represents a function important to them, such as water quality en-

hancement” (Wagner 2008 page 919). This is important to understanding that there may 

be a link between what is understood and what can be accepted.  

 This literature review has investigated greenways, blueways and large-scale 

green infrastructure. It has looked at current practices for urban stream management 

and stormwater management as well as provided a basic understanding of the alterna-

tive design options. Natural and heritage landscape preservation and the perception 
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and acceptance of ecological landscapes were also reviewed. The next chapter pro-

vides an overview of the methods used for this research. 

Chapter 3:  Methods 

 A reflexive research methodology allowed the research goals and objectives to 

be guided by findings and feedback as the research unfolded. The interviews, in particu-
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lar, informed the researcher as to how to best adjust the objectives based on the data 

over the time of data collection 

Goals and Objectives 

 The two goals of the research project were: 

1. To determine the values that an urban watershed renewal (UWR) project can provide 

2. To better understand both the opportunities and constraints for implementing UWR 

projects that provide these determined values 

 To meet both goals, six objectives were developed to guide the research: 

i. Select a Toronto case study 

ii. Investigate the current urban watershed management solutions techniques in Toron-

to 

iii. Investigate the barriers to alternative methods for urban watershed management in 

Toronto 

iv. Investigate the opportunities for alternative methods for urban watershed manage-

ment in Toronto 

v. Investigate alternative methods for urban watershed management 

i. Create tools for understanding the added values that urban watershed renewal 

projects can provide 

Methods 

 To achieve the goals and objectives of the study, three methods were used: a 

case study, a focused literature review and key informant interviews. The methods were 

selected to aid in the achievement of both goals and all of the objectives; each method 
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provided data and results that could be analyzed and from which conclusions could be 

drawn.   

Case Study Site Selection:  Garrison Creek Watershed 

 I had had previous experience with the hidden Garrison Creek: having explored it 

through several different lenses before this research project, it was an obvious choice 

for further research for me. The journey from observer to researcher required a more 

rigorous and broader approach to ‘knowing’ the Creek. Garrison Creek is a buried 

stream running through downtown Toronto to Lake Ontario. During the late 1800s, the 

creek was put into pipes because it had become polluted and unsanitary.  The Garrison 

Creek watershed represents the scenario where a historical watercourse has effectively 

been visually erased from the urban landscape. This lost watershed provided the oppor-

tunity to seek out visual evidence that a creek once ran through the city and to study the 

effects and influence that burying a creek has had on subsequent development. Re-

views of related websites and the Garrison Creek’s Discovery Walk were used to plan a 

route of investigation, identify clues, and review the watershed’s geographical area.   

 The current management of Toronto’s lost urban watershed management was 

viewed from a critical perspective. A photographic inventory was compiled; self-guided 

exploratory walks through the urban watershed of the Garrison Creek allowed for the 

collection of visual data and discovery of the level at which previous watercourses could 

be erased from the urban landscape. Rather than traverse the watercourse walking up-

stream as I had done before, the path chosen for this study was from the source to the 

mouth of the buried creek. This watershed is located in an area of Toronto approximate-
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ly between Bathurst Street and Dufferin Street, and from just north of St Clair Ave West 

and south to Lake Ontario. 

 Physical barriers and opportunities were noted and photographed. Any clues or 

signals of the watercourse’s existence and previous position in the landscape were 

sought out in open spaces, residential streets and laneways, main roads, and historical 

landmarks. The characteristics of development were observed and categorized as  

pre-burial or post-burial. 

Focused Literature Review 

 The focused literature review treats the literature as a data resource, with a nar-

rower use of literature than the foundational literature review of Chapter 2.  Understand-

ing different design options and possibilities was crucial to conducting informed, efficient 

interviews. Micro and macro scale solutions were investigated in the literature to build a 

foundation of knowledge of varying solutions in very urban environments.  Resources 

chosen for review of alternative solutions and their value analysis were Water Sensitive 

Urban Design: Principles and Inspiration for Sustainable Stormwater Management in 

the City of the Future (Hoyer et al. 2011), Living Systems: Innovative Technologies for 

Landscape Architecture (Margolis and Robinson 2010), and Regenerative Design Tech-

niques: Practical Application in Landscape Architecture (Melby and Cathcart 2002). 

Hoyer et al.’s (2011) design principles and manual-like organization provided an over-

view of alternative methods, while Living Systems (Margolis and Robinson 2010) of-

fered clear examples of application and categorization of solutions. Chapters 4 and 5 of 

Melby and Cathcart’s (2002) text provided technical, foundational data. Alternative 
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methods for urban stormwater management, stream management and water conserva-

tion techniques were reviewed and compiled from these documents in addition to ex-

amples for the analysis of values. 

Key Informants 

 To better understand the different perspectives of professionals working with ur-

ban watershed design in varying capacities, one-on-one, key informant interviews were 

the chosen method for data collection. When selecting experts to interview, both profes-

sional experience, proximity to Toronto and availability for an interview were considered. 

This provided a sample of experts who were working in the same context, within the 

same regulation and policy jurisdiction. Key informants were selected based on the fol-

lowing criteria: 

1. Professional experience in urban design, architecture or landscape architec-

ture 

2. Professional experience in the management of urban watersheds whether at 

a micro or macro scale 

3. Professional experience in engaging policy makers, private and public 

landowners, or community groups regarding aspects of watershed renewal  

 Key informants who met at least two of the criteria were selected through past 

contacts, public conferences, word-of-mouth recommendations and suggestions made 

by contacts throughout the interview process.  This helped to create a set of respon-

dents who had varied backgrounds that fell under three main themes.  Ultimately, the 

group of informants included an architect, an urban designer and artist, an environmen-
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tal community-group communications coordinator, a natural systems engineer and land-

scape architect and a stormwater management engineer. 

  

Interview Strategy 

 Prior to conducting the interviews, a set of values associated with UWR was 

compiled from the literature review: ecological, functional, recreational, aesthetic, histor-

ical and cultural. A semi-structured approach was used as it allows the research to 

maintain consistency but also allows the flexibility to follow the key informants’ area of 

expertise within each interview. Questions were then created to discuss how these val-

ues could be added to UWR projects, opportunities where they are most applicable in 

the urban environment and the barriers to said projects or initiatives. As the key infor-

mants came from a variety of professional backgrounds and different levels of experi-

ence, some questions were anticipated to be more suitable for certain respondents. For 

example, the community group communication coordinator was not questioned directly 

about the ecology and function of urban watershed renewal projects while engineers 

and designers were. 

 All but one interview was conducted in person at a location convenient for each 

informant, either at their place of work or a quiet public location. The remaining interview 

was conducted on the phone due to personal scheduling conflicts. Interviewees were 

first sent a list of questions and a basic description of the research project (see the Ap-

pendix for the list of questions). After three interviews, it was determined that sending 

the entire list of questions was unnecessary. Each interview was subsequently directed 

towards discussion of pertinent questions to the key informant’s expertise, as well as 
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generalized questions for all. Rather than send all the information to the remaining in-

formants, a brief description of the research was provided via e-mail or telephone prior 

to the meeting. While the interviews were underway, a reflexive research approach al-

lowed the goals and objectives of the project to be clarified; values were added to the 

discussion and the interviews became more efficient and productive over time. 

 This chapter has outlined the methods used: case study, focused literature re-

view, and key informants. The following chapter outlines the results and analysis of 

these three types of data. 

Chapter 4:  Results and Analysis 

Garrison Creek:  Site Study Report 

 While exploring the Garrison Creek watershed in Toronto, clues to the water-

course’s previous path were still visible. Mapping the approximate historical path of the 
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watercourse onto a current map of the watershed guided the self-guided tour and 

helped reveal clues that were still visible in the aerial view (see Figure 4.1)  The resi-

dential road networks had been constructed when the creek was still flowing above-

ground and still hint at the former water flow. North of Davenport Road, Springmount 

Ave, Highview Crescent and Bracondale Hill Road would have been originally con-

structed following Garrison Creek and its tributaries and are still noticeably curved within 

the city grid. The original curves in the road dictated by the creek are also seen on 

Crawford Street just north of College Avenue and south of Queen Street West along Ni-

agara Street and Walnut Avenue.  

 When looking at a current map of Toronto and the historical path of Garrison 

Creek, one can easily note the fragmented open space network of parks and green 

spaces of all sizes that currently occupy the landscape. In the north portion of the wa-

tershed, there are many neighbourhood parks and parkettes of varying sizes. Ironically, 

a linear park adjacent to the rail-line bears the name Garrison Creek Park; this is an un-

fortunately dreary strip of land between a row of laneway garages and the rail-line fence 

and runs perpendicular to the watercourse between Shaw Street and Ossington Avenue 

north of Dupont Street. There are several large, open spaces along the creeks previous 

path south of Dupont Street - notably, Christie Pitts, Bickford Park, Fred Hamilton Park, 

Trinity Bellwoods Park and Stanely Park, all well loved (and used) urban green spaces 
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in the Toronto. Garrison Commons is an aptly named, large space that plays host to 

events, concerts and festivals and is the site of the historical buildings of Fort York.   
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Figure 4.1 - Garrison Creek Watershed Map (Map adapted from Google 2015) 

The headwaters of Garri-
son Creek originate just 
north of St. Clair Avenue 

The open space network 
is visible along the his-
toric path of Garrison 
Creek.

Major rail-line

Major rail-line and Gar-
diner Expressway



Fragmentation of the green space network comes in all urban variations within this wa-

tershed, from low and high density residential pockets, two rail lines, the road network 

and even a downtown airport. Despite the inclination that this existing open space net-

work is the ideal location for watershed renewal, the high levels of current use and ar-

eas for specific program requirements mean that these spaces are providing the occu-

pants of surrounding areas with a vital service in an urban environment and, thus, the 

inclusion of large UWR solutions, like daylighting, becomes highly complex. 

 Walking through these spaces and along the streets above the now buried creek 

reveals more clues to the effects that such drastic measures for urban stream manage-

ment can have. On Shaw Street there are several locally- famous houses - the sinking 

houses (see Figure 4.2). The instability of the ground upon which their foundations lie is 

obvious without the comparison of historical photographs of the same buildings; howev-

er, they only further serve to show just how much these buildings have sunk in almost a 

century.   
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Figure 4.2 - Shaw Street Sinking Houses
Images of Shaw Street 1933 (left) and 2010 (right) show the change in depth which the houses have sunk 
to over eight decades (GBC 2011)



 Other clearly-visible signs of its previous existence along the Garrison Creek wa-

tershed of its previous existence are physical signs, plaques and self-guided Discovery 

Walk markers. These brass signs, inlaid in concrete at park entrances along Garrison 

Creek’s previous path, provide a cohesive design look within the open spaces along the 

watercourse. Unfortunately, as with many installations in urban environments, vandalism 

is an issue with these signs and they have been stolen for their monetary value as brass 

(see Figure 4.3).  

 Historical plaques along the Discovery Walk that outline historical events and ed-

ucate those who read them about what lies beneath their feet and highlights of the past.  

At the north end of Trinity Bellwoods Park there are plaques that identify the Crawford 

Street bridge, a completely intact bridge that was buried as the Garrison Creek ravine 

was filled.  The wisdom of burying an entire bridge is brought into question when histori-

cal photographs are consulted again.  Figure 4.4 shows the Crawford Street bridge prior 
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Figure 4.3 - Garrison Creek Brass Signage and Plaque 
Located along the discovery walk. (McGregor 2009)



to being covered, the wide valley shown would have connected to the north side of Trini-

ty Bellwoods Park.  The vast space was filled and the bridge was left in the ground, 

which was not without consequence.  Figure 4.5 shows the subsequent buckling of the 

paving surface as the fill below the bridge settled and the completely hidden bridge as it 

exists today. 
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Figure 4.4 - Crawford Street Bridge, 1912 (GBC 2011)

Figure 4.5 - Crawford Street Bridge, 1919 (left), present (right) (GBC 2011)



 Public awareness regarding the Garrison Creek is quite widespread within down-

town neighbourhoods within and close to the watershed.  The Garrison Creek Discovery 

Walk, Lost Rivers and Cook’s Vanishing Point (2013) provide different levels of insight 

to the creek’s past and present.  The remarkable photographs taken by Cook give a 

glimpse into the current, underground location of Garrison Creek (see Figure 4.6). Gar-

rison Creek has been the focus of many design student’s projects as well as Brown and 

Storey’s study and design for reviving parts of the Garrison in Trinity Bellwoods demon-

strates the continued interest in the potential and opportunities that this urban water-

shed presents.   
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Figure 4.6 - Brockton-Beaconsfield Garrison Creek Relief Sewer (Cook 2013)



Focused Literature Review 

 A focused literature review, building on the literature review of Chapter 2, re-

vealed a large number of alternative design solutions that address stormwater man-

agement, stream renewal or water use reduction.    Many of these solutions have de-

veloped from a more biomimetic approach to design, taking into account the natural be-

haviour of water and addressing the urban relationship with water.  

 Water Sensitive Urban Design (WSUD) uses principles for guiding success in 

several main areas:  water sensitivity, aesthetics, functionality, usability, public percep-

tion and acceptance and integrative planning.  Water sensitivity, the first principle, de-

scribes that “WSUD solutions should use decentralized methods to bring urban water 

management closer to the natural cycle” (Hoyer et al. 2011 page 35).  These principles 

aid in identifying the values associated with many alternative design techniques.  Water 

sensitive connotes a softer approach than renewal and much of the language repre-

sents that trend.  The focus is on urban design that is water sensitive rather than a fo-

cus on more-complete watershed renewal in an already-existing urban environment and 

that could address the natural and built historical value.  Table 4.1 has been compiled 

from the practical applications as described in Hoyer et al.’s (2011) Water Sensitive Ur-

ban Design.  

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values

Aggregate Filters These filters can be above or below 
ground and usually consist of gravel 

Functional 
Ecological 
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ground and usually consist of gravel 
and sand. 

(Image Sandee's Soil and Rock 2013)

Ecological 

Bioretention These shallow depressions in the 
landscape, planted atop engineered 
soils, drain from below and manage 
run-off from frequent rain storms.  The 
vegetation and soil filter pollutants as 
well.   

(Image McCrone)

Ecological 
Functional 
Aesthetic 
Recreational 
Educational 
Cultural 

Biotopes An assembly of plants (and sometimes 
animals) to increase ecological 
stability.  Usually consists of reed beds 
or wetland growth to oxygenate, 
increase biodiversity, etc. 

(Image Association Des Amis De La 
Combe Tabeillon 2015) 

Ecological 
Functional 
Aesthetic 
Educational 

Detention Pond These areas are mainly dry and hold 
water during heavy rainfall. Once full, 

Functional 
Recreational 

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values
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water during heavy rainfall. Once full, 
particulates settles and water slowly 
infiltrates or drains in other systems or 
surface water.   

(Image Susdrain 2012)

Recreational 
Ecological 
Educational 
Cultural 

Evaptranspiration Passive evapotranspiration uses the 
qualities of transpiration and 
evaporation to create a more 
comfortable climate. 

(Image Iacurci and Lily/Fotolia 2010)

Ecological 
Functional 
Aesthetic 
Recreational 
Economical 
Educational 

Geocellular Systems This prefabricated, modular technology 
allows for underground storage and 
infiltration of water. Some geocellular 
systems can also be used to stabilize 
earth and allow for plant growth, 
therefore increase infiltration and 
biodiversity. 

(Image Gaines, 2015)

Functional  
Ecological 
Economic 

Infiltration Zones and Trenches These areas must be designed with 
local rainfall, soil and the space 

Functional 
Ecological 

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values

!

!
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local rainfall, soil and the space 
available in mind while functioning to 
provide a location for infiltration of 
surface run-off quickly.  

(Image Front Yard Rainwater 
Catchment 2014)

Ecological 
Aesthetic 

Open Stormwater Channels/Drains An alternative to underground 
stormwater sewers, these 
impermeable channels move and 
direct water to underground systems or 
alternate water management systems. 

(Image Harris 2010)

Functional 
Economical 
Aesthetic 
Educational 

Permeable Paving Permeable paving applies to both 
material that is porous (asphalt or 
concrete) and unit pavers that are 
permeated by larger holes (for 
vegetation or aggregate).  They both 
allow for greater infiltration and can 
allow more water to be stored in the 
sub-grade for later evaporation, 
infiltration or drainage. 

(Image Permebale Pavement)

Functional 
Ecological 
Aesthetic 
Educational 
Recreational 

Rain Water Collection Containers The storage of rain water for later use 
in cisterns (above or below ground, 

Functional 
Ecological 

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values

!

!

!
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in cisterns (above or below ground, 
typically for applications like toilets or 
fire sprinklers) or water butts (off-line, 
typically for irrigation). 

(Image Brown 2013)

Ecological 
Economical 
Educational 
Cultural 

Retention Pond These areas function as wet ponds 
and may be part of larger filtration 
systems including biotopes or swales. 

(Image Driving Political Change on 
Green Infrastructure 2010)

Functional 
Ecological 
Aesthetic 
Recreational 
Educational 
Cultural 

Rooftop Retention Layers of membranes and structures 
support green roof habitats and thus 
support water retention.  There are two 
categories of green roof: intensive, 
where a heavier, thicker medium 
accommodates deeper plant roots, or 
extensive, which are lighter and 
support hardy, succulent plants. 

(Image Morby, 2010)

Ecological 
Functional 
Aesthetic 
Recreational 
Educational 
Cultural 

Swales These linear vegetated channels can 
be permeable or impermeable at their 

Functional 
Ecological 

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values

!

!
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 These alternative solutions connect the built environment to the water cycle more 

closely, both physically and visually.  Beyond the funcional, ecological and economic 

values provided by these types of solutions, they provide educational, recreational, aes-

thetic, and cultural value.  They do not, however, directly address the historical value of 

watercourses and water ecosystems in the urban environment.  Situating these solu-

tions over historic, buried creeks and rivers could not only improve the function and eco-

logical health of the watershed, but also educate the public on the management of these 

streams in cities. The alternative strategies offered by WSUD do not address the entire 

problem of watershed renewal.  The infrastructure and landscape in cities do not entire-

ly inform the way we interact with water in our every-day lives and thus the stress we 

place on urban watersheds.  

be permeable or impermeable at their 
base to either allow or not allow 
infiltration while conveying water. 

(Image, Environmental Protection 
Agency, 2014)

Ecological 
Aesthetic 
Educational 
Cultural 

Table 4.1 - Alternate Landscape Solutions for Urban Watershed Renewal (Description column adapted from 
Hoyer et al. 2011 pages 21-28. Values were adapted from the literature review and key informant interviews.)

Strategy Description Values

!
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Key Informant Interviews 

 To compare and analyze the results from five key informant interviews, all data 

were entered were into four tables representing the resulting four themes of the discus-

sion common in each interview.  The themes that developed during the interviews were:  

were added values for the urban environment through UWR projects and initiatives, op-

portunities for UWR projects, barriers to UWR projects, and examples of alternative de-

sign options for UWR.  Responses from each informant related to the themes were cat-

egorized into tables to identify further trends and outliers in the data.  For the purpose of 

this research, key informants have been coded and are identified by their professions, 

experience and designations (see Table 4.2). 

Table 4.2 - Key Informant Coding Chart

Key Informant (KI) Profession

KI 1 Architect

KI 2 Natural Systems Engineer and Landscape Architect

KI 3 Community Organization Communications Representative

KI 4 Municipal Stormwater Management Engineer

KI 5 Urban Designer
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Table 4.3 - Important Values of Urban Watershed Renewal Projects based on Key Informant 
Interviews

Values 

KI 1 Functional  
Ecological 
Economic (over time) 
- public health benefits  
- reduced unsanitary flooding and maintenance 
- design options with longer lifespans 
Cultural 
- public health benefits 
- natural attraction to water as a place to sit, reflect, meet 
Recreational  
- public health benefits 
- increased opportunity for urban recreation in an environment with more natural elements

KI 2 Ecological 
Functional 
Educational  
- opportunity in new developments not to repeat the mistakes of history 
Historic 
- respect, acknowledge, tell the story  
- for example, 100 year flood line markers on buildings 
Delicate balance between aesthetics and ecology  
- managing expectations and management of the landscape required 
Recreational 
- for example, the use of Evergreen Brick Works by employees for community recreation 
during breaks 
Economic

KI 3 Cultural
- community based initiatives, volunteer initiatives
Historical
Recreational
- create community events in landmark areas within watershed
Ecological
- increasing environmental value, habitat creation
Functional
- for example, stormwater filtration in constructed wetlands

KI 4 Functional  
- solutions that require less maintenance and increase lifespan of system 
Economic  
- result of less maintenance and increased lifespan

KI 5 Educational 
- better understanding of the hydrologic cycle 
Functional 
Ecological
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 When interpreting the values that each informant viewed as important to UWR 

projects, not all of which were explicitly stated, interview notes were analyzed by looking 

for evidence of values through themes, patterns and outliers in the interview data, as 

shown in Table 4.3.  Values were often discussed as missing values from current stan-

dards or projects.  All key informants agreed that UWR projects can provide functional 

value, the basis of which is the management of water in the urban environment.  This 

suggests a primary area of focus for UWR projects across disciplines and may repre-

sent a platform on which understanding can be addressed across disciplines as well.  

All but one agreed that UWR projects can provide ecological value in cities which sug-

gests that this too is a primary value to address; however, not all respondents agreed on 

it being an important value to provide in an urban watershed management scheme.  

 Economic and recreational values were mentioned by three key informants, while 

cultural, historical and educational values were mentioned by two key informants. The 

frequency of responses for each value suggest a hierarchy of importance for values 

provided by UWR projects with functional value as most important, followed by ecologi-

cal value, then economic and recreational values, and lastly, historical, cultural and ed-

ucational values. 

 The aesthetic value that an UWR project could provide was mentioned by only 

one key informant; when mentioned by KI 2, it was in relation to ecological value as a 

delicate balance.  This statement suggests the idea that aesthetics and ecology are mu-

tually exclusive in the context of urban watershed management; therefore, if ecology is 

a value of focus, aesthetics may be left to the wayside.  

 Overall, the values that most key informants agreed upon were functional and 
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ecological, suggesting the possibility that these are the most important values to strive 

to provide through UWR projects, and that professionals across disciplines may agree 

upon these values.  Economic and recreational values may be less important values for 

UWR initiatives and projects; however, they are still valued by the 3 of 5 of informants.  

The values that UWR projects and initiatives are least identified to provide for or en-

compass are cultural, historical, educational and aesthetic.  The values that were com-

piled from the key informants and previous research were not measured for importance, 

but rather for inclusion only.  An informational graphic is provided (see Figure 4.7) to 

represent the values provided by UWR.  The circular shape suggests that each value is 

part of the whole and does not denote any hierarchy amongst values.  To further in-

crease the understanding of values that UWR projects, initiatives and strategies pro-

vide, a chart was created to begin to define each of the values identified.  Data from the 

key informant interviews and focused literature review was compiled to populate a table 
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for anyone involved in UWR. 

 Land uses, initiatives or routes within the existing policy were identified as areas 

of opportunity for future UWR projects, shown in Table 4.4.  The responses to this ques-

tion were much more varied than those regarding the values that these projects can 

provide. Several responses from different key informants actually contradicted each 

other entirely.  For example, KI 1 noted both residential and open space as landuses 

that provided opportunities for UWR projects, while KI 2 specified that these areas, in an 

urban environment, are too financially valuable to be viable options for UWR projects.  

The scale of intended solutions may be to blame for the contradiction; however, the re-

sponses show that professionals across disciplines see opportunities for UWR solutions 

Table 4.4 - Opportunities for UWR Design Strategies, Initiatives and Implementation Based on 
Key Informant Interviews

Opportunities

KI 1 Land Uses  
- low and high density residential 
- open space 
Secondary Plan  
- can be used as a vehicle for water conservation  
- can allow a community to demand this in policy 

KI 2 Brownfield and Industrial Area Redevelopment  
- degraded lands being upgraded to different standards than a sports field, for example 
Large Scale Neighbourhood Development  
- for example, Regent Park in Toronto 
Upstream solutions  
- larger effects, surface, on site, headwaters 
At Source Solutions  
- part of the entire idea of urban watershed renewal 
Retrofitting new solutions into existing conditions

KI 3 Community-integrated design projects  
- participatory design 
Combining or aligning community groups’ interests under larger umbrella groups 
Private and public funding partnerships 

KI 4 Maintenance of existing stormwater management system 
New technologies  
- coatings for the interior of sewage and drainage pipes to increase lifespan

KI 5 Large scale development 
Brownfield and industrial redevelopment
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in many areas, which suggests that solutions could be designed for any scenario.  Both 

KI 2 and KI 5 responded similarly for land uses that are fit for UWR projects, listing 

brownfield and industrial-area redevelopment and large scale developments.  This sug-

gests that, for watershed renewal, a site that is being completely redeveloped may be a 

better option.  This too, however, discounts the effect that small-scale solutions could 

have on an urban watershed, especially where space and land are at a premium.  Only 

one informant specified locations within a watershed where solutions are more effective, 

noting that upstream or headwater solutions have a larger effect on the overall health of 

the watershed.  These headwater locations may also be located in areas with lower 

density and less intensive development, as in the case with Garrison Creek.  This sug-

gests that these areas may be suitable for more UWR projects that can impact urban 

watersheds more greatly.  This informant also mentioned retrofitting new solutions into 

existing conditions as an area of opportunity.  This suggests a willingness to work within 

the confines of the existing system while working towards new goals.  A related oppor-

tunity noted by KI 3 was maintenance of the existing stormwater management system 

through new technologies, such as coating the interiors of sewage and drainage pipes 

and thereby effectively increasing their lifespan.  This opportunity does not look beyond 

the existing system and stormwater network, the same one that has not been keeping 

urban watersheds alive and well. 

 From a more social perspective, opportunities for more effective UWR projects 

can be initiated through community-integrated design projects, participatory design and 

combining or aligning community groups’ interests under larger umbrella groups.  These 

suggest that there are willing and active citizens and community groups already working 
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towards environmental goals; by engaging with these groups, better-suited design 

projects can be built for specific communities and for achieving many goals.  A more of-

ficial route identified as an opportunity by key informants was the Secondary Plan to be 

used as a vehicle for communities to demand policy that prioritizes watershed conserva-

tion.  This does, however, require intervention in the design process at particular inter-

vals and does not necessarily address previously-developed land. 

 Despite the range in opinions on opportunities for UWR amongst the key infor-

mants, the responses regarding barriers were more similar, as seen in Table 4.4.  Two 

respondents spoke about the policy governing the management of water in the urban 

environment being rooted historically in public safety and a fear of water.  Unsanitary 

creeks were buried for public health reasons; standing water or bodies of water are a 

liability for property owners, and insurers have strict requirements for flood control in 

basements.  All of these things suggest a culture focused on risk, liability and public 

safety surrounding water in urban settings.  Further, a lack of understanding of the hy-

drologic cycle and how it naturally functions were themes identified as barriers to UWR 

projects by three key informants, whether through ineffective policy or design require-

ments or a lack of openness to new and alternative solutions and ideas.      
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 KI 4 responses to opportunities and barriers seem to be limited and contradictory.  

If existing road networks and topography, both of which directly affect pipe networks for 

stormwater and sewage management, it seems odd that the opportunities mentioned for 

UWR would only be within the existing system, for example, through the use of new 

technologies to extend their lifespan. While there is an opportunity to determine solu-

tions to better maintain existing systems and design systems with longer lifespans, the 

issues affecting existing urban stormwater management networks are not truly being 

Table 4.4 - Barriers for UWR Projects, Initiatives and Strategies Based on Key Informant 
Interviews

Barriers

KI 1 Perception and understanding 
Insurability 
- strict guidelines regarding basements at risk of flooding 
- homes already built on floodplains  
Liability 
Fear of water  
- thought of as a hazard  
Cost of good design 
- good design costs more upfront but generally lasts longer and requires less maintenance  
- bad design costs less up front from but generally requires more maintenance and does not 

last as long

KI 2 Minimum requirements that do not take into account the natural behaviour of water  
- for example, allowing water channels to be built with 90 degree turns 
Value of land and existing land uses in an urban environment  
- existing passive and active recreation areas are well used though they may be compatible 

land uses with ecological solutions 
Language Clarification  
- for example, synchronizing what a pond means to a designer, an engineer, policy makers, 

the public

KI 3 Policy does not ignite dialogue 
Issues with designer ego or designers just doing what they think is best 
Communities are not engaged 
More genuine overlap between the institutes, agencies, designers, community and the 
environmental community

KI 4 Topography 
- some areas exist where the existing topography has not been considered or has been 

altered 
Existing road network 
Dead end residential streets at the bottoms of hills 
 - high risk flood zones for overland flow to low-lying areas

KI 5 Policy  
- rooted in public safety 
Lack of understanding of the water cycle as a whole and a sum of its parts 
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addressed by only looking within that system for opportunities to improve it.  Thus, in 

the existing road network, which dictates much of the urban stormwater management 

system, the conditions are both an opportunity and a barrier to UWR projects; solutions 

may need to look beyond what is already in place in order to address this barrier.   

  

 Alternative design approaches, initiatives and options related to UWR identified 

by each respondent were varied.  This suggests that their experience and bias has af-

fected their perception of successful water management in the urban environment.  Ta-

ble 4.5 shows the range in alternative approaches to influencing UWR at different 

scales.   

Table 4.5 - Alternative Design Options and Initiatives Related to UWR Based on Key Informant 
Interviews

Alternatives

KI 1 Allahambra in Spain 
- ancient, incredibly successful, iconic water management design  
New building design 
- basements assume the ground is at a constant hydraulic pressure  
- a pier system, for example, provides a solution for building less invasively in the landscape 

while allowing the hydrologic cycle to function under and around the house more fluidly

KI 2 Evergreen Brick Works 
- stormwater ponds, designed for ecology and functionality; for example, they are not 

stagnant bodies of water ideal for the breeding of a virus like West Nile carried by mosquitos  
Filtration  
- solutions within existing pipes 
Offline Solutions  
- some stormwater or some of a buried watercourse is brought to the surface, filtered, 

displayed, etc. and then rejoins the network

�40



KI 2 and KI 4 both identified solutions within existing pipe networks; however, they each 

identified different possibilities - filtration of water and coating of pipe interiors.   

 Several successful projects in Toronto were mentioned, suggesting there is some 

momentum in this city for environmentally-focused projects.  The iconic Evergreen Brick 

Works, mentioned as an example of stormwater ponds that are designed for ecology 

and functionality; the new Pan Am Village Park and its integrated berm design in the 

West Don Lands; and the Scarborough Butterfly Corridor, a community integrated 

project with the Toronto and Region Conservation Authority, are all mentioned by key 

informants as shining examples of ecologically-based projects that are recognized by 

professionals and the public as successful alternatives to the status quo in the urban 

environment.  

KI 3 The Pollinator Pathway Project  
- Seattle, USA 
- developing a certification method 
Scarborough Butterfly Corridor 
- community involvement with the TRCA, limited, though it is a focus of a the project 
David Suzuki Foundation and Home Grown National Park 
- anomaly within foundation, grassroots community groups  
- Urban Park Rangers volunteer groups 
- critical mass of community involvement being created to propel more long-term initiatives 
- create community events including food, drink and music to encourage involvement and 

awareness 
Friends of Christie Pits 
Evergreen Cityworks 
Pan Am Village 
- berm design and naturalization in West Don Lands

KI 4 Coating within existing sewage pipes  
- future technological developments with these materials will allow for longer lifespan and less 

required maintenance of existing pipes

KI 5

Table 4.5 - Alternative Design Options and Initiatives Related to UWR Based on Key Informant 
Interviews

Alternatives

�41



 KI 1 , KI 2 and KI 4 identified engineering and architectural design solutions as 

alternatives in new technologies for coating the interiors of pipes, filtration within pipes, 

offline solutions and pier systems rather than traditional basement construction.  This 

suggests some existing alternative thinking in the professional environment when con-

sidering alternate approaches beyond ecologically-based landscape design.  This also 

suggests that, beyond the natural landscape itself, professionals may not see many op-

portunities for UWR.  Despite impermeability being known to be a major factor in urban 

watershed degradation (Melby and Cathcart 2001, Schiff and Benoit 2007), no solutions 

mentioned by informants addressed this issue. 

 KI 3 suggested more general environmental initiatives rather than projects specif-

ically focused on watershed renewal, again representing a more socio-cultural side of 

the issue.  Alternative strategies included projects where the community is more in-

volved, like the David Suzuki Foundation’s Home Grown National Park affiliation, en-

couraging volunteers to be urban park rangers and further continuing to engage the 

community in the Garrison Creek watershed.  This informant also focused on creating 

community events that people really want to take part in, suggesting the use of food, 

drink and music to appeal to natural tendencies of people to gather to eat, drink and be 

merry.  

 This chapter has presented the analysis of the data generated by the case study, 

focused literature review and key informant interviews. The next chapter provides dis-

cussion of the opportunities for the renewal of urban watersheds. The limitations and 

challenges for this research are also presented.  
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Chapter 5:  Discussion  

 The values that UWR projects, initiatives and systems can add to the urban envi-

ronment are limited only by whether or not they aim to be achieved by designers, plan-

ners, community groups or institutions. The literature provided a set of values that was 

expanded by the key informants, from six to eight, to ultimately include:  ecological, 

functional, economical, recreational, educational, historical, cultural and aesthetic val-

ues (educational and economical values being added as per recommendations of multi-

ple key informants). Of course, not all projects or initiatives may encompass all of these 

values or with the same level of emphasis for each. However, the results suggest they 

all could, in some capacity, during different stages of their development. In addition, by 

selecting solutions that provide the most values to the urban environment for UWR, 
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landscape architects, architects and urban planners can add more to cities while im-

proving the health of the watersheds in which they work. By choosing alternative solu-

tions for UWR, designers can explore the many value options they provide and, again, 

by selecting solutions that provide more values, they will have the opportunity to explore 

and provide a greater number of values. By understanding the hydrologic cycle and its 

many aspects in the urban environment, a common language that defines UWR and its 

values across disciplines may allow the complete picture of urban watersheds to be ad-

dressed and possibly, more easily achieved. 

 This research has revealed that there are many opportunities available for im-

plementing UWR projects; similarly to the values that these projects can provide, the 

opportunities need only be seen as such to be so. A broader understanding of alterna-

tive design approaches, initiatives and successful precedents must be paired with a 

broader and more complete understanding of the hydrologic cycle by those who occupy 

and create the urban environment. Clearer language that is understood by all in the 

multiple disciplines involved in UWR could facilitate better communication across differ-

ent fields and with stakeholders, policy makers and the public. Better communication 

could, in turn, lead to better understanding of the meaning of urban watershed renewal, 

the values this can provide, and the diverse opportunities and barriers to implementing 

these projects and initiatives in Toronto and other cities facing similar issues.     

 The results of this research revealed an unclear environment in the practice of 

urban watershed management in the Greater Toronto Area. Professionals were more 

consistent in their responses regarding the values in which UWR projects could provide 

across disciplines; however, these consistencies were lost in their opinions on opportu-
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nities for implementing these projects and strategies. Unfortunately, there is a discon-

nect between where and how these solutions can be implemented and the vast set of 

values they could provide or interests they could serve. Urban watersheds are under a 

lot of pressure ecologically and functionally, with the unhelpful effects of urbanization 

and the current inadequate water management system becoming clearer each time 

there is a major weather event. The renewal of urban watersheds, from the ground wa-

ter to rain water, grey water to black water, and the urban water courses they flow 

through, is an integral part to living more symbiotically with nature in highly developed 

urban environments. Large-scale redevelopment and site-scale solutions need to be 

linked with smaller, residential retrofits, smarter architectural design and more durable 

infrastructure. The urban watershed must also be understood as a system within which 

all the aspects of the hydrologic cycle take place; it should be understood as the sum of 

all its parts.   

Limitations and Challenges 

 There were several challenges with the case study site of Garrison Creek. Many 

architects, urban designers, landscape architects and students have studied the prob-

lem associated with the burying of the creek. Always present was the challenge to re-

main objective about previous design decisions and existing conditions, and to look be-

yond the most obvious clues to find out as much as possible about the historical water-

shed’s journey through the urbanization of Toronto. A self-guided walk morphed into a 

self-guided historical voyage through historical and recent photographs, maps, blogs 

and articles. Research did reveal that the Garrison Creek watershed is an excellent ex-
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ample of the different land use scenarios that watercourses may flow through in an ur-

ban environment and how much just over a century of development could completely 

erase a significant creek from the landscape. The interest in the site in the past, notably 

from a local Toronto firm, Brown and Storey, who designed a partial daylighting of the 

creek, shows that many people are inspired by the history of the creek and intrigued by 

ways to bring it back to light.  

 Limitations in conducting key informants interviews were informant availability, 

the ability to contact enough willing participants over a range of related disciplines in the 

given time frame, and coordination of in-person meetings for interviews. One informant 

was unable to meet in person and a phone interview was conducted. 

Chapter 6:  Conclusion 

 By investigating UWR from a range of perspectives, alternative design solutions 

and strategies, and a lost urban watershed in need of renewal, a greater understanding 

of the values that UWR projects, initiatives and solutions can provide have been deter-

mined, defined and displayed for simplest interpretation.  The informational graphic 

(Figure 4.7) represents the different value themes that UWR can provide in the urban 

environment.  

 The opportunities for UWR were investigated from a critical perspective in the 

Garrison Creek watershed, through studying alternative approaches and strategies for 

design, and the range of informant responses.  As many opportunities and alternatives 

presented themselves by the informants and within the watershed, they comparatively 

far outweighed the number of barriers that efforts like these are up against.  The most 
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prominent barrier seems to be the status quo of perception, understanding, in-

frastructure and policy.  The chance that opportunities and motivations to renew urban 

watersheds can overcome the existing paradigmatic barriers is yet to be seen on a large 

scale, but there are many glimmers of hope.  In the face of more extreme weather 

events revealing the weaknesses of existing infrastructure in dramatic ways (or showing 

the effectiveness of alternatives), stakeholders may become more open to accepting 

what are now considered alternatives as the norm.  

 Landscape architecture, as a profession, can benefit from a greater understand-

ing of what the values of urban watershed renewal are and can be. Landscape archi-

tects, engineers, urban designers, educators, governments and non-profit organizations 

can better work towards a common goal by encouraging knowledge sharing and in-

terdisciplinary approaches in their respective fields.  Simple tools and graphics can re-

mind everyone involved of each of the values that their initiatives could enhance or pro-

vide.  A commitment from professionals to continue to strive to provide and imagine bet-

ter solutions, for all that is at stake, including the environment and the future, is needed 

if there is to be a dramatic shift in what is accepted, what is built, and how urban envi-

ronments interact with the watersheds they occupy.  

 Future research for this topic would be to understand the different levels of im-

portance for each value associated with UWR projects, initiatives and strategies.  Both 

professional and public opinions can be of use to landscape architects as they can set 

the stage for how to tackle each value, in what order and to what extent, when pursuing 

UWR.  Preference studies to investigate preferred aesthetics of alternative solutions - 

as they are so visible - could be valuable as watershed management in urban areas be-
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comes increasingly important to the general public. More in-depth research on the func-

tional and economic value of UWR, to add to the growing body of research on alterna-

tive methods and their success or values provided, would be highly values. Landscape 

architects, specifically, could research the aesthetics of alternative UWR solutions, link-

ing aesthetics to the functional and economic values. As more projects are built, the 

analysis of the values that these existing projects provide for in the urban landscape will 

be increasingly important.      
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Appendix  

Interview Questions 

1. What design strategies are viable to best increase the functional value of an urban 
watershed? 

2. What design strategies are viable to best increase the ecological value of an urban 
watershed? 

3. In what land use types do you think daylighting a stream is possible in an urban 
landscape?  What do you think the biggest barriers are to daylighting a stream? 

4. What design strategies can best be employed in the urban landscape to increase 
recreational value when considering the unique opportunities a buried creek renewal 
might provide? 

5. What design strategies would best renew the historical and cultural value of a buried 
urban watershed?   

6. What types of community groups, events or outreach strategies would best increase 
the cultural value of the renewed urban watershed landscape?   

7. How can these strategies be applied to the design process?   
8. Can you provide examples where these strategies have been successful or in-

creased community involvement, awareness and acceptance of new/alternative de-
sign projects/strategies/ideas? 

9. Which areas/land uses do you feel are compatible with alternative design solutions 
for urban watershed renewal (UWR) or where the most effective change could be 
implemented - could be an area of focus for design guidelines/matrix 
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10.How extensive or complete do you think a set of design guidelines should be in its 
aim to renew an urban watershed?   

11. What do you think the biggest added value could be incorporated into the design 
guidelines? (ecological, functional, aesthetic, recreational, or historical and cultural)  

12.Which of these values do you feel is of highest priority for focus within design guide-
lines? Why? 

13.What are the biggest barriers to increasing said values?  
14.How do you think those barriers or obstacles could be over come or challenged 

through design/design guidelines? 
15.What design strategies, principles or frameworks could be applied to the design 

guidelines to best increase the aesthetic value of the renewed urban watershed? 
16.How should the design guidelines address public vs private land ownership? 
17.How should the design guidelines address land use types or landscape units? 
18.What existing resources can you recommend (ie plant guides, rain water harvesting/

drainage) that these guidelines could refer to for additional sources for ease of use/
broader understanding/applicability? 

19.Are there recommended existing standards to which these guidelines could achieve 
or expand upon
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