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Executive Summary 

 

 Given that more Canadians than ever before are living in auto-dependent suburban 

environments, sustainable suburban development has become a critical planning issue. Planners 

should identify and analyze suburban neighbourhoods that reflect more sustainable development 

and design. Garrison Crossing in Chilliwack, British Columbia, is one such neighbourhood, 

redeveloped on the former Canadian Forces Base (CFB) Chilliwack by the Canada Lands 

Company (CLC). The CLC is a self-financing Crown corporation that protects the Canadian 

public interest in terms of sustainable redevelopment and management of surplus federal land. 

Therefore, analysis of Garrison Crossing can reveal lessons for more sustainable suburban 

development and investigate the performance of this unique organization. This report analyzes 

the sustainability of Garrison Crossing relative to three comparable projects in the suburban 

British Columbia Lower Mainland: Bedford Landing in the Township of Langley and East 

Clayton and Rosemary Heights in the City of Surrey (Figure I). 

 
 

Figure I. Location of Each Neighbourhood 
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 Garrison Crossing, Bedford Landing, East Clayton, and Rosemary Heights share similar 

geographic, historic, and design characteristics (Figure II). Each is located on the suburban fringe 

of Metro Vancouver, relatively isolated from the urban core and instead oriented toward local 

town centres. Additionally, residents of all four neighbourhoods report high automobile reliance. 

Each neighbourhood was developed from the late 1990s to late 2000s, meaning that similar 

practices, technologies, and design principles were available to practitioners. Of these, the most 

significant was new urbanism, a set of design priorities that influenced each neighbourhood. 

These include promotion of mixed uses and diverse housing types, reduction of surface parking, 

and emphasis on remarkable public space. The common context of each development allows for 

meaningful analysis and comparison of sustainable suburban development. 

 
 

Figure II. Satellite Map of Each Neighbourhood: The four suburban neighbourhoods under 

analysis (clockwise from upper left: Garrison Crossing, Bedford Landing, Rosemary Heights, 

and East Clayton) share similarities regarding geography, development, and design. 
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To analyze the relative sustainability of Garrison Crossing, this report utilizes modified 

criteria of Leadership in Energy and Environment Design for Neighbourhood Development 

(LEED-ND), a quantitative, point-based system for evaluating the neighbourhood sustainability. 

Criteria were selected and modified to ensure the feasibility of sustainable development and 

design analysis. According to modified LEED-ND analysis based on relevant criteria and 

sustainability indicators, Garrison Crossing is more sustainable than Bedford Landing, East 

Clayton, and Rosemary Heights (Table I), earning 36 of 44 possible points. 

Table I. Neighbourhood Scorecard: Based on analysis involving 13 modified LEED-ND 

criteria, Garrison Crossing is more sustainable than the three comparable projects. 

 

Criteria 
Possible 

Points 

Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Preferred Locations 5 5 0 0 0 

Access to Quality 

Transit 
7 7 1 7 7 

Bicycle Network 2 2 2 1 1 

Walkable Streets 9 8 8 6 4 

Compact 

Development 
6 1 0 1 0 

Mixed-Use 

Neighbourhoods 
4 3 2 1 1 

Housing Types 3 3 1 3 1 

Reduced Parking 

Footprint 
1 1 1 1 1 

Connected and Open 

Community 
2 1 2 2 0 

Access to Civic and 

Public Spaces 
1 1 1 1 1 

Access to Recreation 

Facilities 
1 1 0 0 0 

Tree-Lined and 

Shaded Streetscapes 
2 2 2 2 2 

Neighbourhood 

Schools 
1 1 1 1 1 

Total 44 36 21 26 19 

 

 Having analyzed the relative sustainability of Garrison Crossing according to modified 

LEED-ND criteria, the findings of this report are summarized in six critical recommendations 
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(Figure III). In addition to summarizing the analytical conclusions of this research, these 

recommendations offer guidance for more sustainable development in the suburban context. 

 

Figure III. Recommendations: Concluding recommendations of this research. 

 

Based on modified LEED-ND analysis, this research concludes that Garrison Crossing is 

more sustainable than three comparable projects in the British Columbia Lower Mainland. 

Though Garrison Crossing underperforms in certain criteria, CLC has created a suburban 

development that achieves more sustainable development and design. With more Canadians 

moving to suburban environments, the sustainability of these neighbourhoods could be 

maximized if planners in these contexts consider the lessons of Garrison Crossing.  
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1. Introduction 

 

Sustainability and suburbanization are two dominant dynamics in contemporary 

Canadian development. Though sustainability has become an important priority for planners, 

citizens, and even developers, the vast majority of Canadian population growth is concentrated in 

auto-oriented suburban environments (Gordon et al. 2018). At first glance, these two dynamics 

appear contradictory. Suburban living is associated with unsustainable effects such as increased 

greenhouse gas emissions, greater burden on municipal servicing, and loss of natural 

environment (Talen 2011). However, with demand for both sustainability and suburbanization 

only increasing, Canadian planners must confront several important questions. Are sustainable 

suburbs possible? How can demand for suburban development be reconciled with our obligation 

to future generations? What specific design and development practices should be adopted to 

maximize the sustainability of suburban living? To this end, practitioners should identify 

suburban neighbourhoods and developers that best reflect principles of sustainability. 

 Enter the Canada Lands Company (CLC), a unique developer and feature of Canadian 

governance. The CLC is the self-financing Crown corporation responsible for ensuring that 

former federal government properties are redeveloped in accordance with their highest and best 

use. Given their association with the federal government, the CLC has adopted high standards for 

sustainability in the public interest. According to the CLC, their foremost goal is to “transform 

surplus parcels and reshape them to meet the needs of Canadians with inspiring and sustainable 

new neighbourhoods in which they can live, work, and play” (CLC 2020). Suburban CLC 

projects should therefore advance sustainability in the public interest and highlight best practices 

for planners working in a similar context. 
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 One such project is Garrison Crossing, a 63-hectare redevelopment on the former site of 

Canadian Forces Base (CFB) Chilliwack in Chilliwack, British Columbia (Figure 1.1). CLC 

claims Garrison Crossing is among the most innovative, sustainable, and desirable communities 

of the Fraser Valley (CLC 2020). Indeed, Garrison Crossing was certified Silver under 

Leadership in Energy and Environmental Design for Neighbourhood Development (LEED-ND) 

in 2010, the Canada Green Building Council (CaGBC) and United States Green Building 

Council (USGBC) system for evaluating neighbourhood sustainability. Given the mandate and 

lofty standards of CLC, Garrison Crossing could convey important lessons for more sustainable 

suburban development. However, Garrison Crossing and the CLC do not exist in a vacuum. The 

Fraser Valley is home to many other suburban neighbourhoods celebrated for excellent 

placemaking and sustainable design. To accurately evaluate the development of Garrison 

Crossing and generate meaningful recommendations for practice, the sustainability of this 

neighbourhood should be compared with similar projects. Comparative analysis of Garrison 

Crossing will yield stronger recommendations for sustainable development and investigate the 

performance of CLC relative to other suburban developers and municipalities. 

 This report analyzes the sustainability of Garrison Crossing relative to three other 

projects (Figure 1.2). These are Bedford Landing in the Township of Langley, East Clayton in 

the City of Surrey, and Rosemary Heights, also in the City of Surrey (Table 1.1). Like Garrison 

Crossing, Bedford Landing was completed under a private master plan. East Clayton and 

Rosemary Heights are the product of numerous developers in accordance with the respective 

municipal Neighbourhood Concept Plan (NCP). However, all projects are located in the 

suburban British Columbia Lower Mainland, share stated or identified commitment to similar 
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design principles, and were developed within the same decade. Meaningful comparison of these 

projects is possible according to the same evaluation criteria. 

 

Figure 1.1. Location of Garrison Crossing: Garrison Crossing is located in the City of 

Chilliwack, part of the British Columbia Fraser Valley.  
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Figure 1.2. Location of Each Neighbourhood: Each project under analysis is located in the 

suburban Lower Mainland. Though Garrison Crossing is furthest from Vancouver, all are in 

close proximity to rural land and relatively distant from the urban core.  
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Table 1.1. Neighbourhood Development Data: Basic development data for each 

neighbourhood under analysis (Statistics Canada 2017). 

 

 
Garrison 

Crossing 

Bedford 

Landing 
East Clayton 

Rosemary 

Heights 

Municipality 
City of 

Chilliwack 

Township of 

Langley 
City of Surrey City of Surrey 

Area (ha) 63 24 237 127 

Population 3,733 1,079 14,860 4,047 

Population Density 

(per ha) 
60.21 44.96 62.70 31.87 

Dwelling Units 1,593 458 5,939 1,339 

Dwelling Unit 

Density (gross ha) 
25.29 21.81 25.38 10.63 

 

This research utilizes the framework of LEED-ND to evaluate the relative sustainability 

of Garrison Crossing. The LEED-ND system facilitates quantitative scoring, evaluation, and 

comparison of neighbourhood sustainability. However, since most LEED-ND criteria require 

highly specialized and propriety information for complete evaluation, the criteria were modified 

to better reflect the scope and scale of this research. The criteria were selected according to 

information available through academic research, municipal and private planning documents, 

reputable popular discourse, the 2016 Census Profile, and municipal mapping services. This 

research does not claim to evaluate each neighbourhood according to the full LEED-ND 

certification process. However, LEED-ND is useful for identifying criteria that are important to 

sustainable development, evaluating these criteria according to available data, and comparing the 

results across multiple case studies. LEED-ND is also uniquely appropriate for this research 

because Garrison Crossing is one of the neighbourhoods where the system was piloted in Canada 

(CaGBC 2011). Through LEED-ND, this research analyzes the relative sustainability of Garrison 

Crossing to evaluate the performance of CLC and generate recommendations for more 

sustainable suburban development. 
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 This report is divided into five chapters, each dedicated to advancing the research 

objective. Following this introduction, Chapter 2: Methodology reviews literature relevant to this 

research, describes the modified LEED-ND method in detail, and presents preliminary 

limitations of the research. Chapter 3: Case Studies investigates the context of Garrison 

Crossing, Bedford Landing, East Clayton, and Rosemary Heights. Development history, 

planning context, neighbourhood character, and demographic data are described in detail. This 

informs Chapter 4: Analysis, where each project is analyzed and compared according to 13 

modified LEED-ND criteria. Finally, drawing from this relative analysis, Chapter 5: Conclusion 

presents recommendations for sustainable development and reflection on the overall research 

program. This report is designed to evaluate the relative sustainability of Garrison Crossing and 

examine the implications for sustainable development in the suburban Fraser Valley.



2-1 

 

2. Methodology 

  

This research utilizes modified LEED-ND criteria to evaluate the relative sustainability 

of Garrison Crossing. Case studies are used to compare Garrison Crossing to three similar 

projects in the British Columbia Lower Mainland. Through comparative analysis, 

recommendations are generated for  more sustainable suburban planning, design, and 

development. Crucially, this research does not comprehensively analyze the sustainability of 

each neighbourhood according to LEED-ND. Rather, LEED-ND is used to determine metrics 

and weighting for evaluating relative sustainable development. Criteria are modified to better 

match the scope of this research. This chapter reviews relevant literature, outlines the 

methodological process, and describes limitations of the methodology. 

2.1. Literature Review 

 Academic literature relevant to this research can be divided into three clusters: 

sustainable development, LEED-ND, and the CLC. Sustainable development is the most 

important component of this research. Though recognizing that sustainable development is 

subject to diverse understanding and interpretation (Dempsey et al. 2011; Farr 2018; Naess 

2001), this research is focused on the observable qualities of community design (Jabareen 2006; 

Jenks and Dempsey 2005). The sustainable context of this research is also important and unique. 

While the need to encourage and learn from sustainable development is widely recognized, most 

significant literature investigates sustainability in urban centres and inner suburbs rather than far-

flung outer suburbs on the rural fringe like Garrison Crossing, Bedford Landing, East Clayton, 

and Rosemary Heights (Barnett and Beasley 2015; Beasley 2019). This research therefore draws 

upon and contributes to literature on sprawl repair in the suburban context (Tachieva 2010; Talen 

2011; Talen 2015). Many of the cases in this context, including the neighbourhoods under study, 
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adopt the principles of new urbanism in contrast to conventional suburban development, a 

dynamic that will necessarily receive attention in this research (Grant 2006; Katz et al. 1994; 

Tomalty and Haider 2013). Finally, as Garrison Crossing is a former military base, this research 

is attuned to literature on the unique potential of these large sites for sustainable redevelopment 

(Gordon et al. 2018, 16), though most current research focuses on the United States (Bagaeen 

2006; Hansen et al. 1997). Drawing together this diverse literature, this research contributes to 

dialogue on sustainable development in the outer suburban context. 

 This report also draws from literature on LEED-ND, the primary method of this research. 

LEED-ND is a useful and widely-recognized tool for evaluating and comparing the sustainability 

of neighbourhood development (Bernardi 2013; Smith 2015; Talen et al. 2013). However, 

current literature is most useful for providing critical perspective on LEED-ND. Indeed, the 

system has been criticized for being too costly and prescriptive (Boeing et al. 2013), contributing 

to neighbourhood homogeneity (Cabrera & Najarian 2013), and failing to encourage affordable 

housing and social mix (Garde 2009; Szibbo 2016). Others suggest that LEED-ND is inherently 

subjective despite pretentions of objectivity due to the potential arbitrariness of criteria weighting 

and selection (Ewing et al. 2013). This research acknowledges the subjectivity inherent in 

assigning scores to each case study based on LEED-ND criteria and is sensitive to 

understandings of sustainability that LEED-ND does not reflect. 

 Finally, this research contributes to literature on the CLC. Current research emphasizes 

the significance of the CLC to Canadian governance (Whiteside 2017), the role of the CLC in 

wider projects (Sanderson & Filion 2013), or the institutional process by which the CLC operates 

(McKellar 2006). In contrast, this research evaluates the CLC in action, comparing the 

accomplishments of the CLC in sustainable neighbourhood development at Garrison Crossing to 
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similar projects. Bearing the literature on sustainable development and LEED-ND in mind, this 

research can determine whether the CLC has fulfilled its mandate through creating a more 

sustainable development at Garrison Crossing than other developers. 

2.2. Methodology 

To analyze the relative sustainability of Garrison Crossing, this research evaluates four 

case studies according to modified LEED-ND criteria. The conclusions of each case study 

inform recommendations for sustainable suburban development (Francis 2001; Yin 2009). Three 

neighbourhoods in the British Columbia Lower Mainland are examined in addition to Garrison 

Crossing: Bedford Landing in the Township of Langley, East Clayton in the City of Surrey, and 

Rosemary Heights, also in the City of Surrey. These case studies help determine 

recommendations for practice based on the relative sustainability of Garrison Crossing. The 

methodological process involved four critical procedures: case selection, LEED-ND criteria 

preparation and modification, data collection, and analysis. 

 The three comparable cases of Bedford Landing, East Clayton, and Rosemary Heights 

were selected based on context and neighbourhood development analogous to Garrison Crossing. 

These cases share commonalities that suggest similar analytical results regarding sustainability, 

an important factor for multiple-case study design (Yin 2009). Selection was based on three 

components: 

Age: Each neighbourhood was developed during the early 2000s. This ensures 

similar technologies, knowledge, and theories were available to development, 

architects, planners, and local officials. 

Context: Each development is located in the suburban British Columbia Lower 

Mainland. Moreover, all neighbourhoods adjoin at least one suburban town centre, 

report significant automobile reliance, and involved substantial redevelopment of 

underutilized rural, industrial, or institutional parcels into residential communities. 

Each project could proceed within the advantages and constraints of existing 

development, though some neighbourhoods sought to retain previous elements. 
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Design: All projects are advertised or identified as new urbanist (Grant and 

Bohdenow 2008; Youssef 2015). Each shares an apparent commitment to new 

urbanist principles including compact development, mix of housing type and uses, 

walkability and pedestrian orientation, attractive public open space, and public 

transportation options. 

 Having identified three case studies comparable to Garrison Crossing, LEED-ND 

criteria were identified and modified to analyze the sustainability of each project. The 

LEED-ND scoring method is based on weighted pre-requisites and credits for which points 

are awarded (Table 2.1, Appendix 1). These determine the project certification level, ranging 

from “Certified” to “Platinum” (Table 2.2). LEED-ND attempts to comprehensively 

evaluate neighbourhood sustainability, contributing to the wide application and recognition 

of this method. 

Table 2.1. LEED-ND Categories and 

Possible Points 

 Table 2.2. LEED-ND Certification 

Levels and Required Points 

 

Category Points  Certification Level Required Points 

Smart Location and Linkage 27  Certified 40-49 

Neighbourhood Pattern and Design 44  Silver 50-59 

Green Infrastructure and Buildings 29  Gold 60-79 

Innovation and Design Process 6  Platinum 80+ 

Regional Priority Credit 4    

Total 110    

 

Though all LEED-ND categories are important for determining neighbourhood 

sustainability, this research is primarily concerned with community design. Therefore, 

criteria under the “Smart Location and Linkage” and “Neighbourhood Pattern and Design” 

categories were exclusively considered (Table 2.3). Additionally, since points are only 

awarded for LEED-ND credits, pre-requisites were not evaluated. This allowed for simple 

analysis of point totals across all four neighbourhoods. If any project could not meet the 

point threshold for a particular category, no points were awarded. Criteria were selected 
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based on analytical feasibility, considering limitations in time, expertise, and consistent 

availability of information. 

Table 2.3. Selected LEED-ND Criteria: Criteria selected for modification, application, and 

analysis were drawn from LEED-ND “Smart Location and Linkage” and “Neighbourhood 

Pattern and Design” criteria (USGBC 2018). 

 

 Possible Points Selected for Analysis 

S
m

a
rt

 L
o
ca

ti
o
n

 a
n

d
 L

in
k

a
g
e
 

Preferred Locations 10 ● 

Brownfield Remediation 2  

Access to Quality Transit 7 ● 

Bicycle Facilities 1 ● 

Housing and Jobs Proximity 3  

Steep Slope Protection 1  

Site Design for Habitat or Wetland and 

Water Body Conservation 
1  

Restoration of Habitat or Wetlands and 

Water Bodies 
1  

Long-Term Conservation Management 

of Habitat or Wetlands and Water Bodies 
1  

N
ei

g
h

b
o
u

rh
o
o
d

 P
a
tt

er
n

 a
n

d
 D

es
ig

n
 

Walkable Streets 12 ● 

Compact Development 6 ● 

Mixed-Use Neighbourhoods 4 ● 

Housing Types and Affordability 7 ● 

Reduced Parking Footprint 1 ● 

Connected and Open Community 2 ● 

Transit Facilities 1  

Transportation Demand Management 2  

Access to Civic and Public Space 1 ● 

Access to Recreation Facilities 1 ● 

Visitability and Universal Design 1  

Community Outreach and Involvement 2  

Local Food Production 1  

Tree-Lined and Shaded Streetscapes 2 ● 

Neighbourhood Schools 1 ● 

 

After determining relevant LEED-ND criteria for analysis, data inputs and sources 

for each were identified (Table 2.3). Due again to limitations of consistent data availability, 

some inputs were modified to approximate rather than precisely reflect original LEED-ND 
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criteria. Though this meant the final score for each development would not reflect 

comprehensive evaluation according to LEED-ND, modification of these criteria allowed for 

consistent, feasible, replicable sustainability analysis of each neighbourhood. 

Table 2.4. Data Inputs and Sources for Selected Criteria 

 

Criteria Points Data Input(s) Data Source(s) 

Preferred Locations 5 
Location according to LEED-ND 

definitions 

Municipal policy, 

mapping 

Access to Quality 

Transit 
7 

Number of potential public transit 

trips within 800 metres of 50% of 

the dwelling units 

Municipal mapping 

Transit provider 

mapping, schedule 

Bicycle Network 2 

Location of the project boundary 

and dwelling units relative to an 

established bicycle network 

Municipal mapping 

Walkable Streets 9 

Relation of building facades, 

entries, and vehicle circulation to 

the pedestrian network 

Municipal mapping 

Site visit 

Compact 

Development 
6 

Density of dwelling units per 

hectare 
2016 Census Profile 

Mixed-Use 

Neighbourhoods 
4 

Number of diverse uses 400 

metres from 50% of the dwelling 

units in each project 

Municipal mapping 

Housing Types 3 
Performance according to the 

Simpson Diversity Index 
2016 Census Profile 

Reduced Parking 

Footprint 
1 

Location of parking either on-

street or to the rear of non-

residential and multi-residential 

uses 

Municipal mapping 

Site visit 

Connected and 

Open Community 
2 

Number of intersections per 

hectare 
Municipal mapping 

Access to Civic 

and Public Spaces 
1 

Location of 90% of dwelling units 

within 400 metres of at least one 

civic and passive use space 

Municipal mapping 

Site visit 

Access to 

Recreation 

Facilities 

1 

Location of 90% of dwelling units 

within 800 metres of at least one 

public recreation facility 

Municipal mapping 

Tree-Lined and 

Shaded 

Streetscapes 

2 

Percentage of sidewalks shaded 

by tree canopy, interval between 

street trees 

Municipal mapping 

Site visit 

Neighbourhood 

Schools 
1 

Location of 90% of dwelling units 

within 800 metres of at least one 

school 

Municipal mapping 

Site visit 

Total 44   
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Following the preparation and modification of LEED-ND criteria, extensive data 

collection provided the inputs required to analyze the relative sustainability of Garrison 

Crossing. This process involved three components. First, information regarding each case 

context was identified and analyzed. Census data was used to compare the demographics of 

each neighbourhood and municipal policy documents were reviewed to determine the 

planning context and priorities of each project. Informal discussion with CLC senior staff 

helped solidify the contextual analysis of Garrison Crossing on August 21, 2019. Data from 

municipal mapping systems provided useful information on neighbourhood dimensions, 

history, location, and environment. Further contextual information was collected from the 

City of Chilliwack, City of Surrey, Township of Langley, and Statistics Canada 2016 

Census Profile. 

Second, the planning priorities of each project were analyzed through rigorous 

review of municipal and private sector planning documents. These documents revealed 

specific planning principles, proposals, and objectives for each development. Other popular 

sources such as promotional material, press releases, and news articles illustrated the 

prevailing discourse and narrative surrounding each project. These sources helped identify 

qualitative and quantitative inputs for relative sustainability analysis. 

Finally, site visits were conducted at each neighbourhood on December 28, 2019, 

and March 21, 2020. Observations considered criteria relevant to LEED-ND, including but 

not limited to pedestrian circulation, the intensity of automobile traffic, proximity of parks, 

diversity of land use, and subjective character of each community. Together with the 

analysis of each case context and document review, these observations informed and 

confirmed the application of modified LEED-ND criteria. 
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Having selected comparable cases, prepared relevant criteria, and collected data on 

each development, points were awarded under LEED-ND to analyze relative neighbourhood 

sustainability. The outcome of this process is described in Chapter 4: Analysis. Moreover, 

the lessons for suburban sustainability and LEED-ND are further outlined in Chapter 5: 

Conclusion. This report evaluates the relative sustainability of Garrison Crossing through 

the methodological process of comparable case section, identification and preparation of 

criteria, data collection, and analysis according to modified LEED-ND. 

2.3. Methodological Limitations 

LEED-ND provides a useful metric for assessing sustainability, but there are limitations 

to this method that can affect the research outcome. First, the method is primarily used by 

developers and consultants prior to or during construction. Some criteria require highly 

specialized, private, or proprietary information for complete and accurate information. Since this 

research relies on public information and data about each project several years after completion, 

comprehensive, consistent, and replicable analysis according to LEED-ND is impossible. 

Criteria have instead been selected and modified based on feasibility and relevance to the 

research objective. This research does not constitute complete and objective LEED-ND analysis, 

but rather uses LEED-ND for inspiration and identification of variables relevant to analyzing 

sustainable development. Additionally, this research was not informed by the original LEED-ND 

scorecard conducted for Garrison Crossing in 2010. Officials at CLC were unable to locate the 

scorecard after several direct inquiries, and the USGBC has not archived the document. This 

scorecard could have been used to guide and inform the application of modified LEED-ND 

criteria. Methodological limitations prevent this research from conducting comprehensive 

analysis for each neighbourhood according to LEED-ND. However, LEED-ND provides useful 
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criteria, metrics, and weighting that can subjectively inform and inspire meaningful analysis of 

the relative sustainability of Garrison Crossing. Following analysis and application of the 

research methodology, further reflection is provided in Chapter 5: Conclusion. 

2.4. Conclusion 

 The analysis and recommendations of this report are developed through application of 

modified LEED-ND criteria across four comparable case studies. Where scores differ among 

each neighbourhood, key criteria and characteristics that contribute to sustainable development 

will be illustrated. In addition to appraising the sustainability of Garrison Crossing, this will 

highlight issues that should be addressed and practices that should be adopted to achieve 

sustainable suburban development. However, in view of the limitations of this research 

methodology, results are not be generalized to suggest that the CLC is a more sustainable 

developer than the private sector, or that LEED-ND has proven any one project to be an 

exceptional model for sustainable design. Rather, the generalizations and recommendations that 

are generated through this research will identify common considerations for sustainable design, 

as revealed by LEED-ND. With this in mind, the recommendations also reveal the utility and 

limitations of LEED-ND criteria. This research analyzes the relative sustainability of Garrison 

Crossing, summarizing analytical findings through key recommendations for practice.
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3. Case Studies 

 

This chapter describes and interprets the development history, planning context, 

subjective character, and neighbourhood profile of Garrison Crossing, Bedford Landing, East 

Clayton, and Rosemary Heights. The research, observations, and conclusions of this case study 

will inform evaluation of the relative sustainability of Garrison Crossing. Though each 

neighbourhood varies in terms of history, context, character, and demography, these 

communities are each located on the urban-rural fringe of the British Columbia Lower Mainland; 

report high proportions of automobile reliance; were developed during the same period; and 

share commitment to similar design principles. Many of these principles reflect the influence of 

new urbanism, including emphasis on sustainable transportation, mix of housing type, prominent 

public spaces, and rear lane parking (Katz et al. 1994). Beyond demographic character, the 

neighbourhoods differ most significantly in terms of planning context. Garrison Crossing and 

Bedford Landing were created by individual developers according to a single master plan, while 

East Clayton and Rosemary Heights are the product of multiple developers working in 

collaboration with municipal planning. Despite these differences, Garrison Crossing, Bedford 

Landing, East Clayton, and Rosemary Heights are sufficiently similar in terms of geographic 

context, timing, and design to facilitate meaningful analysis under modified LEED-ND criteria. 

3.1. Garrison Crossing 

Garrison Crossing is a development of approximately 63 hectares located in southern 

Chilliwack (Figure 3.1). The neighbourhood was developed on former site of CFB Chilliwack, 

specifically the residential component designed for military personnel and their families. 

Southern portions of the base have been repurposed for institutional uses such as Canada 

Education Park, the University of the Fraser Valley Chilliwack Campus, Justice Institute of 
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British Columbia, and RCMP Pacific Region Training Centre. CFB Chilliwack opened in 1942 

and remained operational throughout the Cold War until closure in 1998. Most military engineers 

in Canada were trained at CFB Chilliwack during this period, and up to 2,500 permanent 

residents were housed at Garrison Crossing (CFB Chilliwack Historical Society 2018). Active 

uses on this portion of the base included two chapels, a commercial store, gas station, hospital, 

dental office, fire station, and the Cheam Recreation Centre. Even as a military base, the 

Garrison Crossing site represented a complete community with housing, amenities, and non-

residential uses. After being closed, CFB Chilliwack was sold to the CLC for redevelopment. 

 

Figure 3.1. Map of Garrison Crossing: Garrison Crossing is a redeveloped military base in 

southern Chilliwack adjoining the established neighbourhood of Sardis. 

Redevelopment of CFB Chilliwack began in 2002. The process included private 

consultation, municipal review, and two public open houses attended by over 500 local residents 

(von Hausen 2013). Incorporating public feedback and the professional judgement of private 

consultants and municipal staff, CLC created the Garrison Crossing Neighbourhood Plan to 
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guide future development of the neighbourhood. The plan sought to retain and enhance the 

existing complete community at CFB Chilliwack based on new urbanism. To this end, important 

planning priorities included retention of trees and the central street network, expansion of 

housing types and adaptive reuse of existing structures, enhancement of walking paths, and 

provision of diverse non-residential uses to support daily life (von Hausen 2013). 

Redevelopment began following 2003 and buildout is substantially complete, apart from several 

condominiums and land since sold to the Elim Society for Seniors Care. Drawing inspiration 

from new urbanism and the existing on-base community, CLC redeveloped Garrison Crossing 

into a new neighbourhood following the 1998 closure of CFB Chilliwack (Figure 3.2). 

 

Figure 3.2. Development History of Garrison Crossing: Timeline of redevelopment at 

Garrison Crossing. Note the retention of the north-south Garrison Boulevard, central tree grove, 

and similar street pattern in the southeast portion (City of Chilliwack 2020). 
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The planning context of Garrison Crossing is defined through public and private 

partnership. Though CLC is self-financing and pursued a private master plan to guide 

development of the project (Figure 3.3), the organization remains a Crown Corporation dedicated 

to protecting and furthering the public interest of Canada. CLC also relied extensively on private 

consultants to inform and produce the project, including architect Mark Ankenman, MVH Urban 

Planning & Design, Perry + Associates, and van der Zalm + Associates. The City of Chilliwack 

also supported redevelopment of Garrison Crossing through facilitating public engagement and 

creating special zoning and Official Community Plan designations. The City of Chilliwack 

Official Community Plan designates Garrison Crossing a “Comprehensive Development Area,” 

a designation for facilitating “innovative planning for major developments,” especially those that 

“involve a mix of land uses and built forms” and “overall multi-phase development plan” (City 

of Chilliwack 2015, 70). Garrison Crossing is also designated “Comprehensive Development” 

under the City of Chilliwack Zoning Bylaw, a custom zone designed to align with the CLC 

neighbourhood plan and permit development in total accordance with this document. Despite 

having a limited role in the visioning and redevelopment of Garrison Crossing, the City of 

Chilliwack has supported CLC in facilitation of the Garrison Crossing Neighbourhood Plan. 

Garrison Crossing represents a private development in the public interest, considering the self-

financing Crown Corporation nature of CLC, contribution of private consultants, and 

involvement of the City of Chilliwack. 
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Figure 3.3. Garrison Crossing Neighbourhood Plan: Mixed-use commercial and recreational 

use is located at the southwest corner with residential development radiating from this point in 

decreasing density (von Hausen 2017). 

The present character of Garrison Crossing reflects the legacy of CFB Chilliwack and 

new urbanist vision of CLC. Garrison Boulevard anchors the neighbourhood to Watson 

Boulevard in the north and Keith Wilson Road in the south, unchanged since the days of CFB 

Chilliwack. Contemporary residential streets loop and meander like the former on-base network. 

Traffic calming and pedestrian safety are encouraged along major residential streets through on-

street parking and narrow rights-of-way. Separated sidewalks are also afforded along these 

streets, creating an active transportation network extending south to Canada Education Park and 
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recreational trails along the Vedder River. In accordance with the neighbourhood plan, large 

cedar and Douglas fir groves have been retained from CFB Chilliwack. These preside over 

Garrison Crossing, granting natural shade and evoking the rugged rural landscape just beyond 

(Figure 3.4). Mixed-use density is concentrated in the southeast quadrant of the community 

(Figure 3.4). Here, a pedestrianized market street terminates at the Cheam Leisure Centre, 

refurbished and revitalized since 1998. The civic space is ringed with walk-up apartments, 

rowhouses, and duplexes. The relative sustainability of Garrison Crossing must be further 

analyzed, but at first glance the neighbourhood represents a remarkable feat of placemaking, 

evoking new urbanist design principles, military legacy, and the nearby natural environment. 

 

Figure 3.4. Natural Location and Mixed-Use Core of Garrison Crossing: Garrison Crossing 

is located in close proximity to rugged natural environments. The mixed-use neighbourhood 

market street provides pedestrianized access to commercial opportunities (Elim Village 2020). 

3.2. Bedford Landing 

 Bedford Landing is located along the Fraser River and adjoins the town centre of Fort 

Langley (Figure 3.5). The village developed beside the eponymous nineteenth century fur trading 
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Fort, now a National Historic Site of Canada. Due to the importance of Fort Langley in 

facilitating commerce and European settlement, the town is considered a birthplace of British 

Columbia. However, the neighbourhood of Bedford Landing is much more recent, developed on 

the former McDonald Cedar Mill site. Lumber processing and shipment had been active here 

from the early 1930s until closure of the mill in 1996 (Birthplace of BC Galley 2010). The site 

was sold for redevelopment to ParkLane Homes, which produced the private master plan to 

create Bedford Landing. Municipal approvals, public consultation, clearing, grading, and 

remediation proceeded throughout the early 2000s. The first homes were completed in 2008 and 

full buildout was achieved in 2012. Development included the creation of pedestrian promenades 

along the Fraser River, creating amenity space for residents and visitors alike. Bedford Landing 

developed into an attractive residential community from the former industrial sawmill beside 

historic Fort Langley (Figure 3.6). 

 

Figure 3.5. Map of Bedford Landing: Bedford Landing adjoins the historic village of Fort 

Langley, rural agriculture, natural habitat, and the Fraser River. 
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Figure 3.6. Development History of Bedford Landing: Bedford Landing was developed on the 

former McDonald Cedar Mill, an industrial facility for the processing and shipment of wood 

products (Township of Langley 2020). 

 

Redevelopment of Bedford Landing proceeded according to the private Bedford Landing 

Master Plan of ParkLane Homes (Figure 3.7). Important consultants involved in the project were 

DMG (now M2) Landscape Architecture and Prossimo Development Consulting. The plan 

overtly reflects new urbanist principles, including emphasis on central park and public open 

space, provision of active transportation routes, and creation of multiple use and dwelling types. 

Most notably, residential parking is managed through rear lanes for every dwelling unit with few 

exceptions. The Township of Langley was involved in approval of Bedford Landing, but 

exercised limited creative input through planning policy. For example, though designated a 

“Development Permit Area” within the Fort Langley Community Plan, part of the Township of 

Langley Official Community Plan, there is very little language regarding Bedford Landing or the 

form of development this neighbourhood should adopt (Township of Langley 1979). The 

Township exercises more direct influence through the Zoning Bylaw, designating Bedford 
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Landing a comprehensive development under zone CD-55. This zone expresses various 

development regulations and assigns other land use designations to specific properties according 

to the Bedford Landing Master Plan, including “Village Single-Family Lots,” “Village 

Rowhomes,” “Townhouse Live-Work,” and “Mixed-Use Residential” (Township of Langley 

1987). The zone is designed to align with the ParkLane master plan. Bedford Landing 

redeveloped in accordance with the new urbanist principles expressed in the private master plan 

of ParkLane Homes and supported through the Township of Langley. 

 

Figure 3.7. Bedford Landing Site Plan: Note the concentration of rear laneways, small lot size, 

and neighbourhood greenspace corridors (Parchal 2011). 

 

New urbanism is immediately evident in the character of Bedford Landing. The 

neighbourhood is permeated with rear laneways that remove residential driveways and distribute 

resident parking away from the street (Figure 3.8). Housing is oriented around walkable and 

bikeable central greenspace. The defining neighbourhood feature of Bedford Landing is the 
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riverfront promenade, a broad pedestrian park space along the Fraser River. The promenade 

connects to riverfront trails that further wind along the river both west and east of Bedford 

Landing. Public art in the form of sawmill machinery evokes the industrial legacy of the 

community. Housing appears dense and compact, offering diverse choices ranging from single-

detached to rowhouse to walk-up apartment. Mixed-use density is located along the western edge 

of Bedford Landing, adjoining the walkable and picturesque core of Fort Langley. The lively 

village remains a popular tourist and filming destination, being one of the few British Columbian 

mainstreets reminiscent of historic Eastern Canada. Through rear parking lanes, remarkable 

greenspace, and diverse use and housing options, Bedford Landing feels eminently livable, 

walkable, and new urbanist. Subsequent sustainability analysis will further address and 

investigate this perception. 

 

Figure 3.8. Rear Parking Lanes in Bedford Landing 

3.3. East Clayton 

East Clayton is a 237-hectare neighbourhood on the border of the City of Surrey and 

Township of Langley, north of Cloverdale town centre in Surrey and northwest of the urban City 

of Langley (Figure 3.9). Fraser Highway connects East Clayton to central Surrey via Green 

Timbers Park and the community of Fleetwood. In contrast to Garrison Crossing and Bedford 
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Landing, East Clayton was not redeveloped upon a single former property. Rather, the 

neighbourhood emerged from a patchwork of large, low-density rural land use. This process 

began with the East Clayton Neighbourhood Concept Plan (NCP), developed and approved by 

the City of Surrey in 2003. The NCP established municipal standards and design guidelines for 

future development in East Clayton, including the provision of services, housing, and amenities. 

Planning for East Clayton began in 1999, commencing with stakeholder consultation and a four-

day design charrette. Following completion and adoption of the NCP in 2003, private actors 

began to purchase, consolidate, clear, grade, and develop individual properties. Buildout has 

completed, though several proposed office and industrial parks along Fraser Highway have yet to 

be constructed. Guided through the 2003 City of Surrey NCP, East Clayton has transitioned from 

large rural acreages to compact residential communities (Figure 3.10). 

 

Figure 3.9. Map of East Clayton: East Clayton is the largest neighbourhood under study, 

constituting over 200 hectares along the City of Surrey and Township of Langley border. 
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Figure 3.10. Development History of East Clayton: East Clayton rapidly developed upon large 

rural parcels. The neighbourhood continues to adjoin similar land uses to the north (City of 

Surrey 2020). 

East Clayton is primarily the result of municipal rather than private master planning. This 

differs from Garrison Crossing and Bedford Landing, which developed according to the ultimate 

vision of CLC and ParkLane Homes. Neighbourhood land uses and design principles for East 

Clayton were expressed in the 2003 municipal NCP (Figure 3.11). Private developers were 

required to adopt these considerations during the buildout of East Clayton, though numerous 

amendments to the NCP were considered and approved by the City. Major private developers of 
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East Clayton include Benchmark, Infinity, and Zenterra Homes. The East Clayton NCP is 

explicitly committed to principles of sustainable development, many of which align with new 

urbanist objectives. These include designing compact walkable neighbourhoods, ensuring basic 

services are within a five- to six-minute walk from all homes, providing diverse dwelling types, 

managing car storage through rear lanes, and creating an interconnected modified grid street 

network (City of Surrey 2003). Public transit, greenspace, and schools are also central to the 

NCP. The sustainable commitment of East Clayton reflects the innovative City of Surrey 

planning approach, as the plan was completed in partnership with Dr. Patrick Condon, the James 

Taylor Chair in Landscape and Livable Environments at the University of British Columbia 

(Youssef 2015). Where the Garrison Crossing Neighbourhood Plan was privately developed and 

enacted by a public Crown Corporation, the East Clayton NCP was a public plan implemented 

by diverse private actors. 
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Figure 3.11. Land Use Plan of the East Clayton NCP (City of Surrey 2003) 

 The character of East Clayton is defined by new urbanist principles and the large extent 

of the neighbourhood. The street grid of East Clayton is much more evident than Garrison 

Crossing and Bedford Landing. Rear parking lanes are also more prominent. Due to the large 

scope of East Clayton, sight lines along these streets and lanes can extend for kilometres. The 
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scale of East Clayton means the neighbourhood verges on uniformity, lacking the fine-grained 

character, enclosure, and natural heritage of Garrison Crossing and Bedford Landing.  

However, East Clayton features dedicated bike lanes along important routes, central 

greenspace including walking paths and public parks, pleasant and maturing street trees, and 

diverse forms of housing. On-street parking limits vehicle speed along many residential routes, 

though some streets feature an unsightly and almost unsettling number of parked vehicles on 

both sides of the right-of-way (Figure 3.12). Parking remains an identified and controversial 

issue in the community. Additionally, while the NCP advocates mixed-use development to 

support daily living in East Clayton, most commercial activity is located along the distant, fast-

traffic southern fringe. Though designed according to similar principles, the placemaking and 

subjective experience of East Clayton is less remarkable than Garrison Crossing and Bedford 

Landing. Nevertheless, modified LEED-ND analysis will help determine whether East Clayton 

represents a sustainable development according to the NCP vision. 

 

Figure 3.12. East Clayton On-Street Parking: Overabundance of on-street parking is an issue 

for East Clayton, reducing vehicle speeds while limiting travel efficiency and experience of the 

neighbourhood (Reid 2017). 
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3.4. Rosemary Heights 

Rosemary Heights is a neighbourhood development in Surrey, close to the City of White 

Rock and affluent communities of Morgan Crossing and South Surrey (Figure 3.13). Like East 

Clayton, Rosemary Heights was developed upon sparsely utilized rural parcels, has highway 

access to the core of Metro Vancouver, and evolved according to an NCP. Due to mounting 

development pressure, the City Surrey began planning for neighbourhood development on the 

rural properties of Rosemary Heights in 1994 (Laven 2007). The Local Area Plan (LAP) for 

Rosemary Heights was adopted in 1994, enhanced through the more specific NCP in 1996. The 

NCP was used to express high municipal expectations regarding neighbourhood design and 

development. As with East Clayton, private developers and landowners were required to follow 

these standards. Redevelopment proceeded after adoption of the NCP, with full buildout 

achieved by 2010. The neighbourhood continues to adjoin agricultural and rural land uses, and 

attempts to redevelop a large rural retreat within Rosemary Heights were a source of recent 

controversy. From the 1990s to 2010, Rosemary Heights developed into an affluent residential 

neighbourhood with significant attention devoted to design, one of the earliest such subdivisions 

in the British Columbia Lower Mainland (Figure 3.14). 
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Figure 3.13. Map of Rosemary Heights: Overlooking the Nicomekl River Valley in Surrey, 

Rosemary Heights is located along Highway 99 and adjoins neighbourhood of Morgan Crossing. 

 

Figure 3.14. Development History of Rosemary Heights: Like East Clayton, Rosemary 

Heights developed upon large rural parcels. At the time of redevelopment, Rosemary Heights did 

not adjoin properties of similar land use intensity (City of Surrey 2020). 
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 The Rosemary Heights NCP defines the planning context of this neighbourhood, as with 

East Clayton. The NCP was produced by Urban Systems, a private consultant working in 

partnership with the City of Surrey. Urban Systems also conducted public engagement for the 

project. Due to concerns over urban sprawl and expansion of municipal servicing, the City of 

Surrey created the NCP to ensure delivery of high-quality development and design. Though not 

explicitly new urbanist, the NCP advocates principles coinciding with The Charter for the New 

Urbanism, also ratified in 1996. These include provision of diverse single-family housing 

options, central linear parks for amenity and active circulation, and a dedicated mixed-use 

neighbourhood commercial centre (Figure 3.15). The overriding objective of the NCP was to 

“facilitate the coordinated development of an identifiable, well-defined, pedestrian-friendly 

residential neighbourhood where street-oriented single-family character defines the built 

environment” (Urban Systems Ltd. 1996, 3-1), further highlighting these principles. Though the 

City of Surrey accepted and approved amendments to the NCP from private actors, this 

municipal master plan provided the foundation for redevelopment of Rosemary Heights. 



3-19 
 

 

Figure 3.15. Land Use Plan of the Rosemary Heights Central NCP: Note the diverse 

densities of single-family housing and central greenspace corridor (Urban Systems Ltd. 1996). 

 The character of Rosemary Heights is more private and cloistered than Garrison 

Crossing, Bedford Landing, and East Clayton. Most large residential portions of the 

neighbourhood are located on private roads. The Rosemary Heights NCP forbids gated 

communities, but suggests that individual developments can utilize distinct paving and 

landscaping to create the impression of privacy. Parking is managed predominantly through front 

yard driveways rather than rear lanes. However, Rosemary Heights does benefit from integration 

with neighbourhood schools and quality public greenspace. The best example is Rosemary 
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Heights Park, a corridor of paths and open space winding through the community (Figure 3.16). 

Separated sidewalks facilitate safe and comfortable walking and cycling along important public 

rights-of-way, shaded by the liberal planting of street trees. Housing is primarily single-detached, 

though multi-family apartments and duplexes are concentrated around a small mixed-use 

commercial core. Further commercial uses are available across Highway 99, including large 

restaurants and grocery stores. In general, Rosemary Heights features strong amenities and 

unique central greenspace. However, the prevalence of private developments, relative lack of 

density, and emphasis on single-family housing is likely to negatively affect the sustainability of 

this neighbourhood according to modified LEED-ND. 

 

Figure 3.16. Rosemary Heights Park: Rosemary Heights Park provides central greenspace and 

active connectivity for the neighbourhood. 

3.5. Comparative Neighbourhood Profile 

Despite being located within different municipal and regional contexts, Garrison 

Crossing, Bedford Landing, East Clayton, and Rosemary Heights share similar suburban 
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character and orientation. Located in the City of Chilliwack, Garrison Crossing is the furthest 

neighbourhood from Vancouver. Bedford Landing is part of the rural Township of Langley, and 

East Clayton and Rosemary Heights are within the City of Surrey. These three neighbourhoods 

are part of Metro Vancouver, while Garrison Crossing is located in the Fraser Valley Regional 

District. However, all four neighbourhoods are relatively isolated from the urban core of 

Vancouver and are instead oriented toward nearby suburban town centres. This means the 

community of Sardis for Garrison Crossing, village of Fort Langley for Bedford Landing, town 

centres of Cloverdale and Langley for East Clayton, and the neighbourhood of South Surrey for 

Rosemary Heights. Additionally, all four neighbourhoods abut the Agricultural Land Reserve, 

sparsely utilized rural acreage, or undeveloped wilderness. Garrison Crossing, Bedford Landing, 

East Clayton, and Rosemary Heights are characterized by relative isolation from the urban core 

of Vancouver, connection to at least one adjoining suburban town centre, and close proximity to 

the urban-rural fringe. 

In addition to similar geographic context, Garrison Crossing, Bedford Landing, East 

Clayton, and Rosemary Heights reflect the common design principles of new urbanism. Each 

project has been identified as new urbanist (Grant and Bohdanow 2008; Laven and Grant 2009; 

Youssef 2015; Grant 2018), and the CLC explicitly notes the new urbanist commitment of 

Garrison Crossing in marketing and promotional material (CLC 2020). Common characteristics 

of new urbanism expressed in each neighbourhood include rear lanes for parking access, mix of 

housing types, integration of diverse uses, focus on central park and civic spaces, strong 

neighbourhood identity, and attention to efficient and enjoyable active transportation connections 

(CNU 1996; Talen 2013). This is not to suggest that the four projects reflect all new urbanist 

principles and express them to the same extent. For example, Bedford Landing suffers from lack 
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of meaningful access to public transit and Rosemary Heights features numerous private roads 

and cloistered culs-de-sac. However, all four projects share stated or identified commitment to 

similar design principles, allowing for meaningful comparison of neighbourhood sustainability. 

Neighbourhood-level census data also reveals issues of general comparison and summary 

between Garrison Crossing, Bedford Landing, East Clayton, and Rosemary Heights (Table 3.1). 

This data speaks to the character and sustainability of each project and is more comprehensively 

discussed where relevant in Chapter 4: Analysis. The neighbourhoods differ regarding density 

and demographics but share important transportation and commuting characteristics. 

Table 3.1. Comparative Neighbourhood Data: Note the higher densities of Garrison Crossing 

and East Clayton, the relative affluence of Bedford Landing and Rosemary Heights, and the 

similar proportions of automobile reliance across each neighbourhood (Statistics Canada 2017). 

 

 
Garrison 

Crossing 

Bedford 

Landing 
East Clayton 

Rosemary 

Heights 

Area (ha) 63 24 237 127 

Population 3,733 1,079 14,860 4,047 

Population Density 

(per ha) 
60.21 44.96 62.70 31.87 

Dwelling Units 1,593 458 5,939 1,339 

Dwelling Unit 

Density (per gross 

ha) 

25.29 21.81 25.38 10.63 

Average Age (yrs) 37.2 44.3 32.2 39.2 

Average Household 

Income ($) 
91,030 131,745 95,111 148,134 

Commute via 

Automobile (%) 
93.0% 87.0% 90.2% 87.5% 

Commute via Public 

Transit (%) 
2.6% 3.6% 7.0% 8.7% 

Commute via Active 

Transportation (%) 
4.4% 9.4% 2.8% 3.8% 

Garrison Crossing and East Clayton are denser in terms of both population and dwelling 

units than Bedford Landing and Rosemary Heights. This is most remarkable in the case of East 

Clayton, where large portions of developable land are dedicated to natural conservation, schools, 
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parks, and low-density, high-value single-family housing. Despite having the least developable 

area, Bedford Landing lacks the intensity of Garrison Crossing and East Clayton. However, 

population and residential density are significantly lower for Rosemary Heights, suggesting a 

higher proportion of developable land devoted to greenspace and larger dwelling units. 

Differences in density will affect the sustainability of each neighbourhood according to modified 

LEED-ND analysis, particularly regarding the criterion of compact development. 

 The four neighbourhoods also vary in terms of age and average household income. 

Garrison Crossing and East Clayton are younger than Bedford Landing and Rosemary Heights, 

though East Clayton is significantly younger than even Garrison Crossing. However, Garrison 

Crossing and East Clayton share similar household income. The lower income of Garrison 

Crossing could be related to higher cost of living and economic potential in Metro Vancouver. In 

contrast, Bedford Landing and Rosemary Heights are much more affluent than Garrison 

Crossing and East Clayton. Correlation among age, income, and density is apparent, as Bedford 

Landing and Rosemary Heights are less dense, older, and more affluent than Garrison Crossing 

and East Clayton. These demographic differences could be reflected in modified LEED-ND 

sustainability analysis, especially where density and access to amenities are concerned. 

 Despite density and demographic differences, Garrison Crossing, Bedford Landing, East 

Clayton, and Rosemary Heights have common transportation characteristics. At least 87.0% of 

residents commute via automobile in each neighbourhood, meaning that all four communities are 

auto-reliant. This is an important characteristic and identifying trait of suburban environments 

(Gordon et al. 2018). Interestingly, Rosemary Heights features the highest proportion of transit 

ridership, despite being the oldest, least dense, and most affluent neighbourhood under study. 

Bedford Landing reports the highest proportion of active transit commuting, understandable 
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given its close connection to the walkable commercial core of Fort Langley. Additionally, 

though Chapter 4: Analysis reveals strong transit connectivity for Garrison Crossing and East 

Clayton, residents of these neighbourhoods report the highest degree of automobile reliance and 

lowest proportion of transit ridership.  

3.6. Conclusion 

 Garrison Crossing, Bedford Landing, East Clayton, and Rosemary Heights share similar 

geographic contexts, development timing, automobile reliance, and design principles. However, 

the neighbourhoods vary in terms of density, age, affluence, specific history, planning context, 

and character. Most notably, Garrison Crossing and Bedford Landing were privately master 

planned communities while East Clayton and Rosemary Heights developed according to the 

municipal neighbourhood plan. East Clayton and Rosemary Heights were also developed on 

large rural parcels while Garrison Crossing and Bedford Landing involved redevelopment of a 

specific use on an individual parcel. Nevertheless, due to comparable design, period, and 

suburban context, Bedford Landing, East Clayton, and Rosemary Heights are appropriate and 

useful neighbourhoods for evaluating the relative sustainable development of Garrison Crossing.
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4. Analysis 

  

This chapter analyzes the relative sustainability of Garrison Crossing compared to 

Bedford Landing, East Clayton, and Rosemary Heights using 13 modified LEED-ND criteria. 

These criteria illustrate and evaluate important characteristics of sustainable community design. 

In general, Garrison Crossing outperforms the three similar projects, achieving 36 of 44 possible 

points compared to Bedford Landing with 21, East Clayton with 26, and Rosemary Heights with 

19. The success of Garrison Crossing is primarily due to its infill character compared to the three 

other neighbourhoods. This also helps Garrison Crossing benefit from relatively strong transit 

service, proximity to diverse uses, and community amenities. Specific design decisions are also 

important, including the creation of excellent pedestrian and cyclist networks, retention of 

mature trees, and development of diverse housing types. However, Garrison Crossing 

underperforms in terms of compact development and street connectivity, as larger blocks and the 

meandering street network increase vehicle emissions, lengthen potential active transit trips, and 

reduce neighbourhood permeability. The body of this chapter further describes, explains, and 

interprets the application of 13 modified LEED-ND criteria to Garrison Crossing, Bedford 

Landing, East Clayton, and Rosemary Heights. Further supporting definitions, tables, and 

diagrams are provided in Appendices 2-6. 

Table 4.1. Neighbourhood Scorecard: According to modified LEED-ND criteria, Garrison 

Crossing is the most sustainable neighbourhood of the four analyzed, earning 36 of 44 points. 

 

Criteria 
Possible 

Points 

Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Preferred Locations 5 5 0 0 0 

Access to Quality 

Transit 
7 7 1 7 7 

Bicycle Network 2 2 2 1 1 

Walkable Streets 9 8 8 6 4 

Compact 

Development 
6 1 0 1 0 
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Mixed-Use 

Neighbourhoods 
4 3 2 1 1 

Housing Types 3 3 1 3 1 

Reduced Parking 

Footprint 
1 1 1 1 1 

Connected and Open 

Community 
2 1 2 2 0 

Access to Civic and 

Public Spaces 
1 1 1 1 1 

Access to Recreation 

Facilities 
1 1 0 0 0 

Tree-Lined and 

Shaded Streetscapes 
2 2 2 2 2 

Neighbourhood 

Schools 
1 1 1 1 1 

Total 44 36 21 26 19 

 

4.1. Preferred Locations 

 The geographic context of Garrison Crossing is more sustainable than Bedford Landing, 

East Clayton, and Rosemary Heights. This determination is expressed through the LEED-ND 

criterion of Preferred Locations, which rewards projects that develop within existing cities, 

reduce the consequences of urban sprawl, and conserve infrastructure (USGBC 2018). Projects 

qualify for points depending on whether they correspond to one of the following four locations: 

• A previously developed site that is not an adjacent or infill site (1 point) 

• An adjacent site that is also a previously developed site (2 points) 

• An infill site that is not a previously developed site (3 points) 

• An infill site that is also a previously developed site (5 points) 

 

According to this terminology, “previously developed” means a site that is at least 75% 

altered by paving, construction, or land use that requires a permit (USGBC 2020, Appendix 2). 

Land that is cleared, natural, or used for agriculture is not considered previously developed. 

Adjacent sites must border at least 25% previously developed sites. Infill sites can meet any of 

four conditions, though the requirement most relevant to this analysis is that 75% of the project 

boundary borders parcels that individually are 50% previously developed and together are at 
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least 75% previously developed. Garrison Crossing achieves five points for being an infill site 

that is also previously developed. However, Bedford Landing, East Clayton, and Rosemary 

Heights are neither previously developed nor infill sites, receiving no points (Table 4.2). 

Table 4.2. Preferred Locations: Garrison Crossing is the sole project that receives points, 

earning five for being an infill and previously developed site (USGBC 2018). 

 

 Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Location 

Infill site; 

previously 

developed site 

Adjacent site; 

not previously 

developed site 

Neither adjacent 

nor infill site; 

not previously 

developed site 

Neither adjacent 

nor infill site; 

not previously 

developed site 

Points 5 0 0 0 

  

 
 

Figure 4.1. Previous Development on Each Site: The four neighbourhoods prior to 

development (clockwise from top left): Garrison Crossing (2003), Bedford Landing (1994), 

Rosemary Heights (1998), and East Clayton (1998) (City of Chilliwack 2020; Township of 

Langley 2020; City of Surrey 2020). 
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Garrison Crossing is an infill project whereas Bedford Landing, East Clayton, and 

Rosemary Heights are greenfield developments that significantly expanded the urban footprint 

(Figure 4.1). Bedford Landing is an adjacent site and industrial development occupied portions 

of the property, but this did not meet the 75% threshold to be considered previously developed. 

The properties that became East Clayton and Rosemary Heights were even less developed, 

characterized by small homesteads, agricultural pasturage, and dense wooded thickets. In 

contrast, Garrison Crossing was developed on the former CFB Chilliwack, an existing 

community of mixed residential, commercial, institutional, and recreation use. The project is 

surrounded by established neighbourhoods, meaning that Garrison Crossing represents infill and 

re-use of previously developed land rather than expansion of the urban footprint. Additionally, 

the infill character of Garrison Crossing improves the sustainable potential of this neighbourhood 

regarding other LEED-ND criteria, including access to transit, transportation networks, mixed-

use amenities, and civic facilities. Garrison Crossing earns five points for sustainable location 

compared to zero for Bedford Landing, East Clayton, and Rosemary Heights. This margin is the 

largest single distinction between Garrison Crossing and all three other projects. 

4.2. Access to Quality Transit 

 The Access to Quality Transit criterion is evaluated according to the number of transit 

trips available within 800 metres of 50% of the dwelling units and non-residential uses within 

each neighbourhood. Points are awarded based on the minimum threshold for weekday and 

weekend trips presented in LEED-ND (Table 4.3). Trips are defined as any time a bus stops for 

boarding and alighting, regardless of route or direction (USGBC 2020). Routes must be active 

each day of the week to qualify. Strong performance in this criterion requires access to multiple 
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routes and numerous high-frequency transit stops. With the exception of Bedford Landing, all 

developments benefit from access to quality transit (Table 4.4, Appendix 3). 

Table 4.3. Access to Quality Transit Scoring: Scoring for Access to Quality Transit is based 

on frequency of weekday and weekend trips across all eligible transit routes (USGBC 2018). 

 

Weekday Trips Weekend Trips Points 

60 40 1 

76 50 2 

100 65 3 

132 85 4 

180 130 5 

246 150 6 

320 200 7 

Table 4.4. Access to Quality Transit: Garrison Crossing, East Clayton, and Rosemary Heights 

receive the full seven points for Access to Quality Transit (BC Transit 2020, TransLink 2020). 

Bedford Landing barely qualifies for a single point (TransLink 2020). 

 

 Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Routes 2 1 3 2 

Weekday Trips 500 63 1,331 384 

Weekend Trips 356 51 1,015 369 

Points 7 1 7 7 

 

Served by three frequent bus routes and 39 qualifying transit stops, East Clayton enjoys 

the best access to transit, equating to 1,331 potential weekday trips and 1,015 for the weekend. 

East Clayton is directly accessible from SkyTrain and Surrey City Centre along Fraser Highway, 

adjoins the relatively dense City of Langley urban core, and is adjacent to the established 

neighbourhood of Cloverdale. Additionally, the size and relative density of East Clayton allows 

for multiple bus routes (the 370 and 372) to wind throughout the community, producing many 

frequent transit stops. Transit access for East Clayton is likely to further improve with the 

proposed extension of SkyTrain from Surrey along Fraser Highway to the City of Langley. 

Though Chilliwack is not known for excellent public transit, Garrison Crossing 

outperforms the next two Metro Vancouver projects, Bedford Landing and Rosemary Heights. 
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Due to its relatively central, infill location within south Chilliwack, Garrison Crossing is served 

by two bus routes operating at 500 weekday and 356 weekend trips. However, these routes 

operate along the perimeter of Garrison Crossing and do not enter the neighbourhood. Route 1 

accounts for most trips at Garrison Crossing, running at up to 49 times per day and stopping at 

eight locations accessible from the development (Figure 4.2). Rosemary Heights also enjoys 

direct access to two bus routes, though these are less frequent than at Garrison Crossing. In 

contrast, Bedford Landing can access just one bus route and transit stop, significantly 

underperforming the other three projects. Drawing from LEED-ND, Bedford Landing receives 

one point and the other neighbourhoods receive seven. The infill character of Garrison Crossing 

is reflected in access to transit, outperforming two comparable neighbourhoods that are closer to 

Metro Vancouver and part of the vaunted regional TransLink system. 

 

Figure 4.2. Transit in Garrison Crossing: BC Transit Route 1 provides Garrison Crossing with 

high-frequency transit service (Feinberg 2018). 
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4.3. Bicycle Network 

 Despite the prevalence of automobile ownership, all four neighbourhoods accommodate 

and encourage bicycling (Table 4.5, Appendix 4). Per LEED-ND standards, each project is 

located within 400 metres of a bicycle network connecting to ten diverse uses, a school or 

employment centre, and transit, resulting in one point (USGBC 2018). However, Garrison 

Crossing and Bedford Landing are distinct in that 50% of dwelling units and non-residential 

units are located on a bicycle network (Figure 4.3), defined as either a dedicated pathway system 

or street designed for vehicle travel at less than 40 kilometres per hour (USGBC 2020). 

Table 4.5. Bicycle Network: Garrison Crossing and Bedford Landing earn two points for 

featuring strong access to bicycle networks. East Clayton and Rosemary Heights receive a single 

point (USGBC 2018). 

 

 Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Location 

Relative to 

Bicycle 

Network 

400 m from 

network 

connecting to 10 

diverse uses; 

50% of dwelling 

units on network 

400 m from 

network 

connecting to 10 

diverse uses; 

50% of dwelling 

units on network 

400 m from 

network 

connecting to 10 

diverse uses 

400 m from 

network 

connecting to 10 

diverse uses 

Points 2 2 1 1 
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Figure 4.3. Garrison Crossing Bicycle Network 

 

In addition to featuring stronger bicycle access than East Clayton and Rosemary Heights, 

Garrison Crossing and Bedford Landing are characterized by uniquely scenic networks that 

support both utility and leisure transportation, especially along their respective riverfronts. 

Garrison Crossing enjoys adjacency to the Vedder River Rotary Trail (Figure 4.4), which winds 

along the glacial-fed river past the University of the Fraser Valley Chilliwack Campus, Justice 

Institute of British Columbia, Vedder River Park, and Great Blue Heron Nature Reserve. 

Bedford Landing benefits from a similar network along the Fraser River, leading to a regional 

park, golf course, mixed use-village core, and the Fort Langley National Historic Site. Given the 

degree of access to these quality networks, Garrison Crossing and Bedford Landing earn an 

additional point relative to East Clayton and Rosemary Heights based on LEED-ND. 
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Figure 4.4. The Vedder River Rotary Trail: Garrison Crossing adjoins a scenic regional trail 

network facilitating recreational and utility active transportation (Feinberg 2019). 

4.4. Walkable Streets 

 According to modified LEED-ND, Garrison Crossing and Bedford Landing are more 

walkable than East Clayton and Rosemary Heights, each achieving eight of nine possible points. 

These points are based performance among nine community design features that promote 

transportation efficiency, reduce vehicle distance travelled, and create safe, appealing, 

comfortable walking environments (Table 4.6). 

Table 4.6. Walkable Streets: Garrison Crossing and Bedford Landing fulfill more indicators of 

walkability than East Clayton and Rosemary Heights (USGBC 2018). 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

80% of facades facing the 

circulation network are no more 

than 7.5 m from the property line 
● ● ● ● 
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50% of facades facing the 

circulation network are no more 

than 5.5 m from the property line 
● ● ●  

50% of mixed-use or non-

residential facades are within 1 m 

of a sidewalk or walking route 
● ● ● ● 

Entries to mixed-use or non-

residential buildings occur at an 

average of no more than 23 m 

from each other 

● ● ● ● 

Entries to mixed-use or non-

residential buildings occur at an 

average of no more than 9 m from 

each other 

● ●  ● 

The facade of non-residential use 

buildings is at least 60% glass 
● ● ● ● 

No more than 40% of ground 

level facades are blank 
● ● ● ● 

On-street parking is provided on 

at least 70% of the vehicle 

circulation network 
● ● ● ● 

Continuous sidewalks are 

available along both sides of the 

pedestrian circulation network 
● ● ●  

75% of the vehicle circulation 

network within residential areas is 

designed for 30 km/h 

    

70% of the vehicle circulation 

network within non-residential 

and mixed-use areas is designed 

for 40 km/h 

● ●   

At-grade sidewalk crossings with 

driveways account for no more 

than 10% of sidewalk length 
● ● ●  

Points 8 8 6 4 

  

East Clayton and Rosemary Heights are somewhat less walkable than Garrison Crossing 

and Bedford Landing. Due to featuring many detached homes with modest front yards, 

Rosemary Heights fails to dedicate continuous sidewalks on both sides of the pedestrian network 

and have 50% of facades within 5.5 metres of the respective property line. Additionally, since 

Rosemary Heights has little to no rear lane parking, at-grade sidewalk crossings with driveways 
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account for much more than 10% of sidewalk length. In the three other neighbourhoods, 

rowhouses, townhomes, and apartments with no driveways that directly adjoin the street are 

more prevalent, creating a consistent, defined edge for pedestrian activity (Figure 4.5). However, 

East Clayton suffers from widely spaced non-residential uses, with most entries falling between 

9 to 23 metres apart. As with Rosemary Heights, East Clayton also fails to limit 70% of the 

vehicle circulation network within non-residential and mixed-use areas to speeds of 40 

kilometres per hour. This is because mixed-use retail at East Clayton and Rosemary Heights is 

predominantly located along arterial roads. In Garrison Crossing and Bedford Landing, mixed-

use and non-residential areas are located along narrow roads with speed bumps and on-street 

parking, making vehicle travel above 40 kilometres per hour extremely difficult. However, 

despite featuring ample on-street parking, all neighbourhoods fail to limit vehicle travel to 30 

kilometres per hour in 75% of residential areas, including Garrison Crossing and Bedford 

Landing. With the arguable exception of Rosemary Heights, each project succeeds in creating a 

walkable street environment. 
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Figure 4.5. Walkable Street in Garrison Crossing: On-street parking, consistent street 

frontage, lack of driveway crossings, and wide sidewalks contribute to walkable streets in 

Garrison Crossing. 

 

4.5. Compact Development 

 

 Though none of the four neighbourhoods are particularly dense, Garrison Crossing and 

East Clayton outperform Bedford Landing and Rosemary Heights regarding compact 

development. This is evaluated according to dwelling units per gross hectare (Table 4.7), as 

LEED-ND requires that all land with development potential be included in the density 

calculation (USGBC 2018). Compact development is desirable for conserving land and 

promoting livability, walkability, physical activity, and transportation efficiency. 
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Table 4.7. Compact Development Scoring: Dwelling units per hectare and corresponding 

points for LEED-ND (USGBC 2018). 

 

Dwelling Units per Hectare Points 

25-32 1 

32-45 2 

45-62 3 

62-94 4 

94-156 5 

156+ 6 

  

With approximate densities of 25.29 and 25.38 dwelling units per hectare respectively, 

Garrison Crossing and East Clayton qualify for one point under LEED-ND, outperforming 

Bedford Landing and Rosemary Heights (Table 4.8). Though detached housing units in Garrison 

Crossing are generally larger, the neighbourhood features more compact multi-unit development 

than Bedford Landing, Rosemary Heights, and even East Clayton. Additionally, Garrison 

Crossing features less undeveloped open space than the other three projects, despite park space 

and the Cheam Recreation Centre being factored into the dwelling unit per hectare calculation. 

Rosemary Heights performs especially poorly regarding compact development, likely due to 

high proportions of open space and emphasis on single-detached housing (see 4.7. Housing 

Types). However, none of the four neighbourhoods are compact according to LEED-ND, with 

Garrison Crossing and East Clayton only scoring one point of six. Though Garrison Crossing 

outperforms Bedford Landing and Rosemary Heights, the neighbourhood was not developed for 

density. In terms of overall sustainability, this is the criterion where all four neighbourhoods 

most fall shot of LEED-ND standards. 
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Table 4.8. Compact Development: No neighbourhood is especially dense according to LEED-

ND, though Garrison Crossing and East Clayton outperform Bedford Landing and Rosemary 

Heights (Statistics Canada 2017). 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Dwelling Units 1,593 458 5,939 1,339 

Area (ha) 63 21 234 126 

Dwelling Units (per ha) 25.29 21.81 25.38 10.63 

Points 1 0 1 0 

 

4.6. Mixed-Use Neighbourhoods 

 

Of the four developments analyzed, Garrison Crossing is the most successful mixed-use 

neighbourhood. LEED-ND evaluates neighbourhoods according to the number of diverse uses 

that are within 400 metres of 50% of the dwelling units within a project (Table 4.9, Appendix 5). 

Table 4.9. Mixed-Use Neighbourhoods: Garrison Crossing benefits from access to more mixed 

and diverse uses than Bedford Landing, East Clayton, and Rosemary Heights (USGBC 2018). 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Diverse Uses 18 10 7 7 

Points 3 2 1 1 

 

Garrison Crossing is proximate to 18 diverse uses, including supermarkets, groceries, 

gyms, government offices, clinics, restaurants, a high school, university, places of worship, and 

public parks. Many of these uses are incorporated into the mixed-use village core developed 

alongside Garrison Crossing (Figure 4.6). The neighbourhood is also distinct for the unique and 

significant quality of these uses, including the RCMP Pacific Region Training Centre, Justice 

Institute of British Columbia, and Cheam Leisure Centre. In contrast, Bedford Landing achieves 

ten diverse uses, East Clayton seven, and Rosemary Heights seven. Like Garrison Crossing, 

Bedford Landing was developed close to a small village core and benefits from these uses, 

including several art galleries and museums. Rosemary Heights and East Clayton are located 
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close to schools and arterial retail centres, but do not achieve the compact collection of diverse 

uses that benefit Garrison Crossing and Bedford Landing to a lesser extent. Based on these totals, 

Garrison Crossing receives three points, Bedford Landing two points, and East Clayton and 

Rosemary Heights one point. The concentration of mixed uses including food retail, community 

retail, services, and community facilities within and around Garrison Crossing means this 

neighbourhood encourages sustainable daily walking, biking, transit use, and car-free living. 

 
 

Figure 4.6. Mixed-Use Mainstreet at Garrison Crossing 

 

4.7. Housing Types 

 

 Garrison Crossing also outperforms the comparable projects regarding diversity of 

housing type. LEED-ND utilizes the Simpson Diversity Index to determine the probability of 
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which two randomly selected dwelling units will be of the same type. These types include large 

and small detached dwellings, townhomes, and multi-unit apartment building of varying height 

(USGBC 2018), though this analysis accounts for dwelling type reported in the 2016 Census 

Profile (Table 4.10). Higher probability of randomly selecting two different dwelling types 

means more housing choice, equating to better performance under LEED-ND. 

Table 4.10. Housing Types: Based on the 2016 Census Profile and Simpson Diversity Index, 

Garrison Crossing and East Clayton feature higher diversity of housing options than Bedford 

Landing and Rosemary Heights. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Detached 383 174 1,795 805 

Semi Detached 235 0 65 220 

Row House 545 95 1,940 195 

Duplex 150 20 875 60 

Apartment < 5 Storeys 305 140 825 35 

Apartment > 5 Storeys 0 0 135 0 

Simpson Diversity Index 0.77 0.53 0.73 0.57 

Points 3 1 3 1 

  

Garrison Crossing achieves the highest Simpson Diversity Index of 0.77, equating to 

three points. There is a 77% chance that two randomly selected dwelling units in Garrison 

Crossing will be of different type. This is a significant achievement in the context of Chilliwack, 

a city traditionally dominated by single-detached dwellings. East Clayton also receives the 

maximum three points while Bedford Landing and Rosemary Heights qualify for just one point. 

The primary explanation for these results is that Garrison Crossing features the most even 

distribution of dwelling units across different housing types. Though East Clayton actually 

includes more housing options than Garrison Crossing, namely 135 units in apartments higher 

than five storeys, the much larger proportion of detached and row house units reduces the overall 

Simpson Diversity Index for East Clayton. Bedford Landing and Rosemary Heights are less 

diverse than Garrison Crossing and East Clayton, featuring more detached dwelling units. This 
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could be due to market conditions, risk aversion, or the specialization of developers at Bedford 

Landing and Rosemary Heights. According to the Simpson Diversity Index, Garrison Crossing 

features greater diversity in housing type than the three comparable projects (Figure 4.7). From 

the perspective of sustainable design, this means CLC has created a more equitable, engaging 

neighbourhood that enables residents from different economic levels, household sizes, and age 

groups to live in community. 

 
 

Figure 4.7. Diverse Housing Types in Garrison Crossing 

 

4.8. Reduced Parking Footprint 

Despite high proportions of automobile reliance and distance to major urban centres, all 

four projects meet LEED-ND standards regarding reduced parking footprint (Table 4.11). This 

criterion aims to minimize the environmental harms associated with parking facilities, requiring 

that off-street surface parking lots are located behind building frontage and that no more than 

20% of the developable area is used for off-street parking facilities (USGBC 2018). 
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Table 4.11. Reduced Parking Footprint: All four projects score one point for sufficiently 

reducing off-street parking. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Parking Footprint 

All off-street 

surface lots 

behind 

frontage; less 

than 20% 

developable 

area used for 

off-street 

parking 

All off-street 

surface lots 

behind 

frontage; less 

than 20% 

developable 

area used for 

off-street 

parking 

All off-street 

surface lots 

behind 

frontage; less 

than 20% 

developable 

area used for 

off-street 

parking 

All off-street 

surface lots 

behind 

frontage; less 

than 20% 

developable 

area used for 

off-street 

parking 

Points 3 1 3 1 

 

Principles of parking footprint reduction are evident across all four projects. The mixed-

use core of Garrison Crossing is oriented toward a narrow street with sidewalks and on-street 

parking, while larger off-street lots are positioned behind the street-fronting buildings (Figure 

4.8). Parking for residential buildings is also located behind street frontage. In keeping with 

defining new urbanist principles, parking for townhomes and detached dwellings is provided via 

back alley garages or on-street stalls in Garrison Crossing, Bedford Landing, and East Clayton. 

This creates a more pedestrian-friendly street environment. Additionally, small dwelling units 

are often incorporated above these garages, providing additional dwelling space and density. 

This practice is most evident in Garrison Crossing, Bedford Landing, and East Clayton, as 

Rosemary Heights features a higher proportion of front-facing driveways. According to 

principles of LEED-ND, all four projects minimize and obscure off-street parking, encouraging a 

more sustainable, pedestrian-oriented environment. Garrison Crossing receives one point for 

fulfilling this criterion, as do Bedford Landing, East Clayton, and Rosemary Heights. 



4-19 
 

 
 

Figure 4.8. Rear Lanes and Off-Street Parking in Garrison Crossing 

 

4.9. Connected and Open Community 

 According to LEED-ND standards, Garrison Crossing is less connected and open than 

Bedford Landing and East Clayton, though significantly more so than Rosemary Heights (Table 

4.12, Appendix 6). Connectivity is based on the density of intersections per square kilometre 

(USGBC 2018). Intersections mean any meeting of defined routes within the internal 

transportation network, including roads, rear lanes, and pathways. Additionally, intersections 

must be within the public circulation network and cannot lead to culs-de-sac. If changing course 

at an intersection requires passing back through that intersection, the intersection and all that it 

might lead to cannot be counted (USGBC 2020). Neighbourhoods with higher connectivity 

encourage human-scale development and facilitate more efficient sustainable transportation. 

Table 4.12. Connected and Open Community: Based on intersection density, Garrison 

Crossing is less connected and open than Bedford Landing and East Clayton. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Intersections 74 56 374 93 

Area (km²) 0.63 0.21 2.34 1.58 

Intersections (per km²) 117.46 266.67 159.83 58.86 

Points 1 2 2 0 
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 With 117.46 intersections per square kilometre, Garrison Crossing barely receives one 

point compared to the two achieved by Bedford Landing and East Clayton. Bedford Landing 

significantly outperforms the three other neighbourhoods, boasting 266.67 intersections per 

square kilometre. Rosemary Heights does not include sufficient intersections to qualify for points 

under LEED-ND. Bedford Landing and East Clayton primarily achieve higher intersection 

density due to their more consistent street grid with short blocks and rear laneways. Both 

neighbourhoods also benefit from numerous designated pedestrian trails and corridors, especially 

Bedford Landing. For East Clayton, many of these trails connect would-be culs-de-sac into the 

neighbourhood network, meaning these can be accounted under LEED-ND. In contrast, Garrison 

Crossing and Rosemary Heights adopt more winding, organic street networks reminiscent of the 

neighbourhood unit (Figure 4.9). Blocks tend to be longer and larger and roads often meet in 

unexpected places. This design was intentional in Garrison Crossing, recalling the street network 

of neighbourhoods on the former military base. Despite creating a more secluded and district 

neighbourhood environment, the street pattern of Garrison Crossing and especially Rosemary 

Heights reduces permeability and legibility. Additionally, since the route between two points is 

less direct and more meandering, automobile emissions are greater and sustainable transportation 

could be discouraged in these two neighbourhoods. Garrison Crossing salvages connectivity 

through numerous rear laneways, unlike Rosemary Heights, but the neighbourhood is less 

permeable and connective than Bedford Landing and East Clayton. The self-contained network 

of Garrison Crossing and Rosemary Heights impacts sustainability, primarily through increasing 

vehicle emissions and limiting active transit. 
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Figure 4.9. Garrison Crossing Street Network: The winding, organic street network of 

Garrison Crossing reduces the number of potential intersections and connections in this 

neighbourhood. Intersections leading to culs-de-sac do not qualify for the purposes of openness 

and connectivity. 

 

4.10. Access to Civic and Public Space 

All four projects meet the LEED-ND standards for providing access to civic and public 

space, meaning that 90% of dwelling units are within 400 metres of at least one civic and passive 

use space (Table 4.13). For Rosemary Heights and East Clayton, this is primarily provided 

through access to small open parks and school recreational facilities. Rosemary Heights is also 
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permeated with a tree-lined passive pedestrian corridor than extends for 800 metres through the 

development. Bedford Landing is oriented toward public paths, plazas, and playgrounds along 

the adjoining Fraser River. Small parkettes and plazas adorn Garrison Crossing, but the defining 

passive and civic space is the Cheam Leisure Centre complex, including a gymnasium, 

swimming pool, and outdoor open space. Residents of Garrison Crossing can also access high-

quality recreational trails along the Vedder River 400 metres to the south. These passive and 

civic spaces enhance livability, community participation, and public health, with each 

neighbourhood gaining one point according to LEED-ND. All four projects feature sufficient 

civic and public space, contributing to sustainability and livability. 

Table 4.13. Access to Civic and Public Space: Each neighbourhood achieves LEED-ND 

standards for civic and public space. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Proximity to Civic and 

Public Space 

90% of 

dwelling units 

with 400 m of 

civic and 

public space 

90% of 

dwelling units 

with 400 m of 

civic and 

public space 

90% of 

dwelling units 

with 400 m of 

civic and 

public space 

90% of 

dwelling units 

with 400 m of 

civic and 

public space 

Points 1 1 1 1 
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Figure 4.10. Public Park in Garrison Crossing 

 

4.11. Access to Recreation Facilities 

Though all projects meet the LEED-ND standard for access to civic and public space, 

only Garrison Crossing achieves the access to recreation criterion, earning one point (Table 

4.14). This requires 90% of dwelling units to be within 800 metres of at least one public outdoor 

or indoor recreation facility of 25,000 square feet. For Garrison Crossing, this facility is the 

Cheam Leisure Centre, a renovated space featuring a six-lane, 25-metre swimming pool, sauna, 

squash courts, weight room, double gymnasium, and meeting and multipurpose rooms (Figure 

4.11). The centre also adjoins outdoor splashpads, open fields, and playgrounds. While the other 

three projects are located in proximity to open space or amenities such as the paddle sport dock 

at Bedford Landing and recreational fields of East Clayton, they lack access to the public, 

programmed recreation centre that this LEED-ND criterion evaluates. The Cheam Leisure Centre 
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reflects the infill character of Garrison Crossing and position within the wider community. The 

close connection of Garrison Crossing to a quality, full-service recreation centre facilitates 

physical, social, and cultural activity. 

Table 4.14. Access to Recreation Facilities: Garrison Crossing is the sole project with 

sufficient access to recreation facilities according to LEED-ND. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Proximity to Recreation 

Facility 

90% of 

dwelling units 

within 800 m 

of 25,000 sq. 

ft. recreation 

facility 

No access to 

recreation 

facility 

No access to 

recreation 

facility 

No access to 

recreation 

facility 

Points 1 0 0 0 

 

 
 

Figure 4.11. Cheam Leisure Centre: Part of the former CFB Chilliwack, the Cheam Leisure 

Centre was renovated during redevelopment at Garrison Crossing. The Centre is an important 

component of community life in the neighbourhood. 
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4.12. Tree-Lined and Shaded Streetscapes 

Each development features street trees along at least 60% of the total project block length 

that shade at least 40% of sidewalks, earning two points for all neighbourhoods according to 

LEED-ND (Table 4.15). Rosemary Heights appears to enjoy the densest tree foliage, with large 

mature trees placed along sidewalks and within front yards. Bedford Landing and East Clayton 

meet requirements, but the street trees in general are less robust and uniform. In contrast, street 

trees are a defining characteristic in Garrison Crossing and offer shelter along each sidewalk at 

consistent intervals. Unlike the three other projects, Garrison Crossing also features an 

impressive cluster of mature cedar and Douglas fir on almost every block. These towering trees 

provide shade and shelter while creating a unique skyline for the neighbourhood (Figure 4.12, 

see also Figures 4.7, 4.8, and 4.10). While trees have been incorporated into each project 

consistent with LEED-ND principles, the effect and prominence of trees is most significant at 

Garrison Crossing. In addition to influencing sense of place, tree-lined and shaded streetscapes 

contribute to sustainable design through encouraging walking and bicycling, discouraging 

speeding, reducing heat island effects, improving air quality, increasing evapotranspiration, and 

reducing cooling load in buildings. These benefits are present in all four neighbourhoods, though 

the effect of trees is most striking at Garrison Crossing. 

Table 4.15. Tree-Lined and Shaded Streetscapes: Each project meets the sustainability 

requirements for tree placement and shading. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Street Trees as Percent of 

Block Length 

More than 

60% 

More than 

60% 

More than 

60% 

More than 

60% 

Percentage of Sidewalks 

Shaded 

More than 

40% 

More than 

40% 

More than 

40% 

More than 

40% 

Points 2 2 2 2 
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Figure 4.12. Garrison Crossing Treescape: The canopy at Garrison Crossing features many 

tall and mature trees, even along residential streets. These contribute to neighbourhood 

sustainability and character. 

 

4.13. Neighbourhood Schools 

 Finally, all projects meet the LEED-ND criterion for neighbourhood schools, having at 

least 50% of new dwelling units within 800 metres of an elementary, middle, or high school 

(Table 4.16). With a fine arts and elementary school in proximity, Bedford Landing is within 

walking distance to two schools. Rosemary Heights is 800 metres from two elementary schools 

and one Montessori school while East Clayton has access to four schools, including a high 

school. Garrison Crossing barely meets the criterion, being 800 metres walking distance from 

one elementary school. This is primarily due to the winding road network and relative lack of 

connection to adjoining neighbourhoods beyond the development. Despite receiving one point in 

fulfilment of the criterion, Garrison Crossing suffers the most arduous and least navigable access 

to neighbourhood schools. Though roads and separated sidewalks in Garrison Crossing are 

pedestrian-friendly and supportive, neighbourhood design inhibits the ease with which students 

can access school via active transportation. Close integration of neighbourhood schools improves 

community interaction, engagement, and student health, representing an important component of 
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sustainable community design. While all analyzed neighbourhoods meet this modified LEED-

ND criterion, integration of neighbourhood schools is weakest at Garrison Crossing. 

Table 4.16. Neighbourhood Schools: All neighbourhood have access to schools in accordance 

with LEED-ND. 

 

 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Access to School 

More than 

50% of 

dwelling units 

are within 

800 m of 

school 

More than 

50% of 

dwelling units 

are within 

800 m of 

school 

More than 

50% of 

dwelling units 

are within 

800 m of 

school 

More than 

50% of 

dwelling units 

are within 

800 m of 

school 

Points 1 1 1 1 

 

4.14. Conclusion 

Based on modified LEED-ND criteria, Garrison Crossing is a more sustainable 

neighbourhood development than the comparable projects of Bedford Landing, East Clayton, 

and Rosemary Heights. Though these projects are closer to the urban core of Vancouver, they 

generally fail to achieve the standards of Garrison Crossing, including infill development, 

walkable streets, diverse use and housing options, and access to community amenities. Drawing 

from the interpretation of these analytical results, the next chapter will offer key observations 

and recommendations regarding performance of the CLC, application of modified LEED-ND 

criteria, and sustainable community design in the suburban context.
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5. Conclusion 

  

According to modified LEED-ND criteria, Garrison Crossing is a more sustainable, 

environmentally efficient neighbourhood than Bedford Landing, East Clayton, and Rosemary 

Heights. Garrison Crossing reflects the CLC’s commitment to creating more sustainable 

neighbourhoods that advance the Canadian public interest in terms of financial and 

environmental viability. This is not to imply that Bedford Landing, East Clayton, and Rosemary 

Heights are not relatively well-designed suburban developments or that they disregard the public 

interest. However, this analysis according to modified LEED-ND suggests that Garrison 

Crossing is a more sustainable suburban development. Drawing from analysis of these four 

projects, this chapter will further explain and interpret the conclusion that Garrison Crossing is 

more sustainable than Bedford Landing, East Clayton, and Rosemary Heights. Conclusions will 

be presented as recommendations for sustainable neighbourhood design in future practice, 

focused especially on development in suburban environments. Limitations of the research 

methodology are also discussed, specifically on how LEED-ND criteria were modified and 

applied to analysis. Finally, the findings of this report must be qualified. Though Garrison 

Crossing can be considered sustainable according to LEED-ND criteria, the sustainable potential 

of this neighbourhood is much less than those located in established urban centres. Through 

analyzing and comparing the sustainable design of Garrison Crossing, Bedford Landing, East 

Clayton, and Rosemary Heights, this research generates recommendations on sustainable 

development and the application of LEED-ND criteria for future practice. 
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5.1. Recommendations 

1. Prioritize Infill Development 

 Garrison Crossing was developed on the CFB Chilliwack site, a former military base 

surrounded by arterial commercial and single-family residential neighbourhoods. According to 

LEED-ND, Garrison Crossing is therefore classified as an infill site that is also a previously 

developed site. In contrast, Bedford Landing, East Clayton and Rosemary Heights were all 

created on large, undeveloped lots adjoining the urban fringe. These projects involved expansion 

of the urban boundary and development footprint, created development pressure beyond the 

limits of existing development, reduced natural habitat and greenspace, and required significant 

servicing expansion and expenditure. However, Garrison Crossing limited expansion of the 

urban boundary and involved redeveloping a defunct institutional use at the heart of southern 

Chilliwack into a mixed-use neighbourhood. LEED-ND reflects the disparity in sustainability of 

infill compared to greenfield development, awarding five points to Garrison Crossing and 0 to 

the three other projects according to the preferred locations criterion. This five-point margin is 

the most significant difference between Garrison Crossing and Bedford Landing, East Clayton, 

and Rosemary Heights. However, the infill character of Garrison Crossing is also related to 

stronger performance regarding mixed-use development, access to quality transit, recreation 

facilities, and integration of neighbourhood schools. Through infill development, Garrison 

Crossing benefits from more efficient development and better access to services, contributing to 

a complete community and greater sustainability. 

2. Access Multiple Transit Routes 

 Garrison Crossing, East Clayton, and Rosemary Heights benefit from stronger access to 

transit than Bedford Landing. This means these neighbourhoods have stronger potential to 
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reduce motor vehicle use among residents, contributing to a cleaner, safer, environment where 

sustainable transportation is encouraged. Numerous bus routes permeate and converge on each 

neighbourhood, whereas Bedford Landing can access only a single infrequent route. Since 

LEED-ND measures transit access according to cumulative number of available trips rather than 

ridership or financial viability, access to numerous and diverse transit routes is the most 

important factor for maximizing performance in this criterion. Garrison Crossing is also more 

central to Chilliwack than Bedford Landing, East Clayton, and Rosemary Heights are to Metro 

Vancouver, amplifying the impact and access of local public transit. However, the apparent 

advantage of Garrison Crossing may not last, as the proposed SkyTrain extension through East 

Clayton will likely increase light rail and bus service for both Bedford Landing and East Clayton. 

Rosemary Heights also benefits from high volumes of transit service due to adjoining shopping 

centres and routes connecting South Surrey to Metro Vancouver along Highway 99. Garrison 

Crossing, East Clayton, and Rosemary Heights demonstrate that neighbourhoods in auto-

dependent environments like Chilliwack and Surrey can achieve sustainability through having 

access to multiple transit routes, and planners should consider and act on this relationship. 

3. Create an Efficient and Enjoyable Active Transportation Network 

 All four projects achieve relatively strong performance regarding active transportation, 

including the provision of bicycle networks, walkable streets, and tree-lined and shaded 

streetscapes. These variables increase sustainability through encouraging people to utilize active 

rather than automobile transit. Additionally, enjoyable pedestrian environments that maximize 

natural amenities contribute to enhanced placemaking and community identity. Where bicycle 

networks are concerned, each neighbourhood features an efficient network that connects to 

transit and diverse community uses. However, Garrison Crossing and Bedford Landing also 
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include unique recreational networks that access riverfront amenities, creating a neighbourhood 

attraction that benefits both residents and visitors alike. These networks are immediately 

accessible to more than 50% of the dwelling units at Garrison Crossing and Bedford Landing. In 

creating a bicycle network, planners should consider not only infrastructure and connectivity, but 

also how the network can maximize natural amenities for placemaking and community identity. 

These networks enhance sustainability through encouraging active transportation and integration 

of development and the natural environment. 

 Garrison Crossing and Bedford Landing also demonstrate how planners can create 

walkable environments according to LEED-ND criteria in otherwise auto-centric communities. 

Both projects achieve all but one indicator of walkability. Rosemary Heights in particular 

features single-detached or duplex homes with front yards, meaning that development does not 

strictly adhere to the street edge. Larger front setbacks in this neighbourhood creates the 

sensation that streets are for private rather than public use, decreasing the potential for public 

walkability. Additionally, screening and distance from the street edge reduces the “eyes-on-the-

street” effect that is linked to pedestrian security. These issues are less apparent in Garrison 

Crossing, Bedford Landing, and East Clayton where development is closer to the street edge. 

However, non-residential uses in East Clayton are predominantly located on arterial roads where 

increased vehicle speed is not conducive to pedestrian walkability. In contrast, the small 

commercial villages of Garrison Crossing and Bedford Landing are located along narrow streets 

with on-street parking, reducing vehicle speed and enhancing pedestrian comfort. To create an 

efficient, enjoyable network that encourages sustainable active transportation, planners should 

reduce front setbacks and vehicle speeds through reducing road rights-of-way, encouraging on-

street parking, and limiting non-residential commercial access along arterial roads. 
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 Planners should also promote tree-lined streetscapes that enhance the pedestrian 

experience and contribute to placemaking. Tree-lined streetscapes are prominent across all four 

neighbourhoods, serving to encourage active transportation, discourage speeding, reduce urban 

heat effects, improve air quality, and reduce cooling load in buildings. Though all four projects 

meet quantitative LEED-ND requirements regarding tree coverage, the effect of tree coverage is 

qualitatively most remarkable in Garrison Crossing. Here, increased front setbacks allow for 

larger trees to be planted along sidewalks and within front yards, meaning that more shade 

reaches residents and pedestrians. Significant cedar and Douglas fir groves have also been 

preserved, lending a unique natural quality to the community environment. In contrast, the three 

other project sites were entirely demolished or located on land without mature forest. Garrison 

Crossing benefits from exemplary tree planting and preservation, and planners should not 

underestimate the effect of tree canopy on the pedestrian experience, neighbourhood 

sustainability, and community placemaking. 

4. Design Efficient Street Connections 

 Garrison Crossing and Rosemary Heights underperform Bedford Landing and East 

Clayton in terms of connection and openness, which LEED-ND evaluates through intersections 

per square kilometre (Appendix 6). Connectivity is important for sustainability because more 

connective environments can increase access to diverse uses, improve the efficiency and 

attraction of active transit, and promote integration with the surrounding community. Despite 

some instances of long blocks and artful street meandering, Bedford Landing and East Clayton 

are more intersection-dense and generally integrated with the adjoining street pattern. In contrast, 

Garrison Crossing and Rosemary Heights feature a long, winding roads that create inefficient 

routes for both pedestrians and vehicles alike.  
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The street network of Garrison Crossing contributes to increased automobile emissions, 

reduced incentive for active transportation, reduced access to amenities like neighbourhood parks 

and schools, congestion at key intersections, and the perception of isolation from the surrounding 

community. CLC designed streets to correspond with the former network of CFB Chilliwack on-

base housing, but this network was not optimized for neighbourhood connectivity or the 

contemporary understanding of sustainability. Perhaps most strikingly, there are only five direct 

exits from Garrison Crossing to the adjoining urban fabric. This may have been an appropriate 

pattern for the former military base requiring controlled access, but should have been further 

addressed when Garrison Crossing was redeveloped for public access. To increase circulation 

efficiency and sustainability, planners should design short, walkable blocks that facilitate direct 

and active access throughout the community. 

5. Encourage Diverse Residential and Non-Residential Use 

 Garrison Crossing benefits from access to more diverse residential and non-residential 

uses compared to Bedford Landing, East Clayton, and Rosemary Heights (Appendix 5), meaning 

that the neighbourhood accommodates higher diversity of resident type and supports daily living 

without automobile access. The higher proximity of diverse uses to Garrison Crossing is related 

to its more central location and infill character relative to the other three projects, though 

Bedford Landing enjoys easy access to the mixed-use village core of Fort Langley. However, 

Garrison Crossing also benefits from specific CLC design decisions, including the development 

of diverse housing types, creation of a small mixed-use core, and renovation of the Cheam 

Leisure Centre. Though all four projects include diverse housing types, Garrison Crossing 

qualifies as most diverse according to the Simpson Diversity Index of LEED-ND, achieving an 

index score of 0.77. This is a significant accomplishment in the suburban context, especially in 
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cities traditionally dominated by single-detached dwellings such as Chilliwack. Since the 

Simpson Diversity Index is based on whether two randomly-selected dwelling units will be of 

the same type, projects that feature approximately equivalent proportions of unit type will 

achieve a higher score, such as Garrison Crossing. Where access to diverse uses that support 

daily living is concerned, Garrison Crossing and Bedford Landing achieve higher scores for 

including a dedicated mixed-use commercial-residential component, which is absent from East 

Clayton and Rosemary Heights. To achieve diverse neighbourhoods that are more sustainable 

according to LEED-ND, planners should promote dedicated mixed-use projects within the 

neighbourhood and advocate a wide spectrum of approximately proportional housing options. 

6. Promote Compact Urban Development 

 Finally, all four neighbourhoods illustrate how development that is not dense or compact 

can limit sustainability. The most compact neighbourhoods, East Clayton and Garrison Crossing, 

achieve just one of seven possible points awarded under the LEED-ND compact development 

criterion. Bedford Landing and Rosemary Heights are significantly less compact, qualifying for 

no points. According to LEED-ND, lower density restricts the livability, walkability, 

transportation efficiency, and public health benefit of a neighbourhood development. Despite 

reflecting sustainability through infill development, access to transit, active transportation 

networks, and diverse land uses, Garrison Crossing does not achieve sustainable outcomes in 

terms of density relative to modified LEED-ND. Despite featuring similar housing types to 

Garrison Crossing and significantly more area, housing in East Clayton, is more dense, compact, 

and plentiful. This disparity could be related to market forces and expectations since demand for 

housing is likely higher closer to Metro Vancouver. However, LEED-ND weighting and point 

values indicate that compact development is integral to sustainable design and activities, and 
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Garrison Crossing underperforms this requirement in terms of density. Though subject to market 

demand and expectations, planners should promote urban development that is dense and 

compact, creating a neighbourhood that facilitates sustainable design and behaviour such as 

efficient land use and servicing, active transportation, and reduce automobile reliance. 

5.2. Research Limitations 

 Having analyzed the relative sustainability of Garrison Crossing and developed 

recommendations for practice based on the analytical conclusions, I have identified important 

limitations of the research method and generalizability. These include modification of LEED-ND 

criteria, application of the criteria, case study selection, and the limited sustainable potential of 

Garrison Crossing. In general, I recognize the value of LEED-ND as an objective tool for 

evaluating and certifying the sustainability of neighbourhood design. However, I found the 

system somewhat unwieldy for my purposes of investigating and comparing sustainability in this 

professional graduate report. If completing a similar study, I could also ensure that all case 

studies were identically classified according to the evaluation criteria, as Garrison Crossing 

received several unique benefits from being an infill rather than greenfield development. 

Nevertheless, I am confident that this research methodology allowed me to meaningfully analyze 

and comment on the relative sustainability of Garrison Crossing, Bedford Landing, and 

Rosemary Heights. 

 First, I decided to evaluate sustainability using modified LEED-ND criteria because this 

system would allow me to identify important variables of sustainable design and evaluate them 

objectively. Due to limitations in time, expertise, and data availability, I needed to modify 

criteria during the analytical process. Most criteria require detailed data on building performance 

and infrastructure availability that was simply not possible to obtain from census data or the wide 
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range of developers, construction companies, and design consultants under study. For example, 

the bicycle network criterion contained statements such as “provide at least one on-site shower 

with changing facility for the first 100 regular occupants and one additional shower for every 

150 regular building occupants thereafter” when evaluating retail buildings. Additionally, the 

housing types and affordability criterion required determining the number of units per elevator 

residential buildings and rental pricing at the time of construction. In evaluating these and other 

criteria, I utilized those that were practicable and eliminated the requirements that were not, all 

while adhering to the stated intent of each criterion (Table 5.1). This involved professional 

discretion, and while I cannot claim to have conducted a LEED-ND certified study, I believe the 

criteria helped me identify important hallmarks of sustainability and measure these in a 

quantitative manner. Nonetheless, LEED-ND seems calibrated for consultants during the 

development process, rather for than researchers investigating the project years after completion. 

Table 5.1. Modified and Eliminated LEED-ND Criteria: LEED-ND Smart Location and 

Linkage and Neighbourhood Pattern and Design criteria modified and eliminated from this 

analysis. 13 criteria were retained and modified and 11 were eliminated. 

 

Modified Eliminated 

Preferred Locations Brownfield Remediation 

Access to Quality Transit Housing and Jobs Proximity 

Bicycle Facilities Steep Slope Protection 

Walkable Streets 
Site Design for Habitat or Wetland and Water Body 

Conservation 

Compact Development Restoration of Habitat or Wetlands and Water Bodies 

Mixed-Use Neighbourhoods 
Long-Term Conservation Management of Habitat or 

Wetlands and Water Bodies 

Housing Types and Affordability Transit Facilities 

Reduced Parking Footprint Transportation Demand Management 

Connected and Open Community Visitability and Universal Design 

Access to Civic and Public Space Community Outreach and Involvement 

Access to Recreation Facilities Local Food Production 

Tree-Lined and Shaded Streetscapes  

Neighbourhood Schools  
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 Additionally, while conducting analysis and developing recommendations, I found that I 

would have liked to incorporate more qualitative analysis based on my site visits, literature 

review, and case studies. LEED-ND features qualitative intent statements that accompany each 

criterion, but there is little to no opportunity for qualitative observation within LEED-ND. 

Though LEED-ND allowed me to objectively conclude that Garrison Crossing better represents 

sustainable development than the three other projects, I found myself augmenting and critiquing 

this analysis through qualitative observation. The best example in my analysis concerns the 

unique quality of tree canopy at Garrison Crossing, which I felt contributed to a much more 

remarkable environment than at Bedford Landing, East Clayton, and Rosemary Heights. The 

exemplary quality of the riverfront bicycle network at Garrison Crossing and Bedford Landing is 

also difficult to quantitatively account for in LEED-ND. I believe that these qualitative intrusions 

contribute to my overall research goal and enhance my quantitative analysis, but future 

practitioners and researchers should note that LEED-ND is a singular tool that cannot be used in 

isolation if qualitative observations are to be included. 

 This study is also missing the LEED-ND certification scorecard conducted for the CLC at 

Garrison Crossing. The scorecard would be invaluable for guiding the analysis and illustrating 

how Garrison Crossing received the LEED-ND Silver recognition. However, the CaGBC and 

USGBC have no record of the study document and senior staff at CLC informed me that CLC 

does not have the scorecard either (USGBC 2020; CLC Senior Staff 2019). This means that 

analysis of Garrison Crossing is based on my own understanding and application of LEED-ND. 

However, since analysis of Bedford Landing, East Clayton, and Rosemary Heights would be 

based on my own interpretation regardless, the missing scorecard benefits the consistency and 

validity of my research. Rather than compare or bias my analysis of Garrison Crossing according 
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to the official scorecard, I was able to compare all four projects according to the same criteria 

and same interpretation of LEED-ND. While the absence of the original scorecard limited the 

comprehensiveness of my research, the analysis, recommendations, and conclusion were 

unaffected by bias or application of inconsistent standards. 

 Furthermore, my case study selection involved compromise on several important 

variables. I decided to compare Garrison Crossing with Bedford Landing, East Clayton, and 

Rosemary Heights because these are all recent developments in the British Columbia Lower 

Mainland that were overtly designed and developed according to new urbanist principles. 

Additionally, they were all created on underutilized suburban land. However, according to 

LEED-ND criteria, Garrison Crossing is actually an infill project rather than greenfield 

development such as Bedford Landing, East Clayton, and Rosemary Heights. Garrison Crossing 

received more points for being an infill development and also reaped benefits regarding access to 

transit, local amenities, and mixed-use environments. This means my case studies were not 

entirely analogous to each other. However, the projects remain similar in terms of design and the 

comparison is useful for illustrating the sustainability benefits of infill development.  

Finally, the important caveat must be made that Garrison Crossing lacks many attributes 

of a truly sustainable development. As the case study and application of LEED-ND criteria 

demonstrate, Garrison Crossing is extremely automobile-dependent, relatively low density, lacks 

dedicated affordable and social housing options, and has limited street connectivity. These issues 

are also present in Bedford Landing, East Clayton, and Rosemary Heights to varying extents. 

The quality design and vision of Garrison Crossing should not distract from the fact that this 

LEED-ND Silver project is not sustainable to the same extent as LEED-ND Gold and Platinum 

neighbourhoods in the urban core, such as Olympic Village in Vancouver to use another British 
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Columbian example. The lessons of Garrison Crossing are not particularly useful for sustainable 

development in general. However, this comparative analysis demonstrated that Garrison 

Crossing can prove instructive for more sustainable development in the suburban context, the 

original goal of this research. Despite methodological limitations related to LEED-ND and 

research design, I was able to meaningfully analyze the relative sustainability of Garrison 

Crossing and develop recommendations for sustainable suburban development in practice. 

5.3. Conclusion 

 Garrison Crossing better represents sustainable suburban development than three 

comparable projects in the British Columbia Lower Mainland, reflecting the CLC mission of 

creating more remarkable neighbourhoods that support the Canadian public interest of financial 

viability and environmental sustainability. The neighbourhood benefits significantly from being 

an infill development, achieving sustainability through limiting expansion of the urban footprint, 

supporting walkability, accessing public transit, incorporating diverse uses and housing types, 

and providing unique community amenities. However, despite achieving and generally 

outperforming Bedford Landing, East Clayton, and Rosemary Heights in these criteria, the 

sustainability and potential of Garrison Crossing is limited. The neighbourhood features 

extremely high automobile reliance, low density, and limited street connectivity. Additionally, 

there are no social or dedicated affordable housing options at Garrison Crossing. Though 

sustainable in the suburban context, LEED-ND Silver neighbourhoods like Garrison Crossing 

cannot compete with sustainable projects in established urban centres. Drawing from this 

comparative analysis based on LEED-ND criteria, six recommendations for more sustainable 

suburban development are identified: prioritize infill development, access multiple transit routes, 

create an efficient and enjoyable active transportation network, design efficient street 
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connections, encourage diverse residential and non-residential use, and promote compact urban 

development. Despite limitations of the LEED-ND criteria and research design, this report has 

meaningfully evaluated the relative sustainability of Garrison Crossing and offered 

recommendations for future practice. Garrison Crossing is an example of more sustainable 

development in a suburban, auto-oriented context. Planners, developers, and designers seeking to 

create more sustainable suburban developments should look to Garrison Crossing for inspiration 

and comparison.
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7. Appendices 

 

Appendix 1. LEED-ND Criteria 

 

 
 

Figure 7.1. LEED-ND Criteria: Full list of LEED-ND criteria. This research is based on select 

criteria from “Smart Location and Linkage” and “Neighbourhood Pattern and Design” (USGBC 

2020).  
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Appendix 2. Glossary of Key LEED-ND Terms 
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Figure 7.2. Glossary of Key LEED-ND Terms: These LEED-ND terms are most relevant to 

this research (USGBC 2020).  
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Appendix 3. Map of Key Transit Stops for Each Neighbourhood 

 

 
 

Figure 7.3. Map of Key Transit Stops for Each Neighbourhood: Transit stop locations for all 

four neighbourhoods (clockwise from upper left): Garrison Crossing, Bedford Landing, 

Rosemary Heights, and East Clayton. Each point represents at least two stops. 
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Appendix 4. Map of Bicycle Networks for Each Neighbourhood 

 

 
 

Figure 7.4. Map of Bicycle Networks for Each Neighbourhood: Designated and identified 

bicycle networks for each neighbourhood (clockwise from upper left): Garrison Crossing, 

Bedford Landing, Rosemary Heights, and East Clayton. 
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Appendix 5. Table of Diverse Uses for Each Neighbourhood 

 

Table 7.1. Diverse Uses for Each Neighbourhood: Garrison Crossing achieves the most 

diverse uses within walking distance according to LEED-ND (USGBC 2018). 

 

Use 
Garrison 

Crossing 

Bedford 

Landing 

East 

Clayton 

Rosemary 

Heights 

Supermarket 1 0 0 0 

Grocery with 

produce section 
1 1 0 0 

Convenience 

store 
1 1 0 0 

Farmers market 0 0 0 0 

Hardware store 0 0 0 0 

Pharmacy 1 0 0 0 

Other retail 2 2 0 0 

Bank 1 0 0 0 

Family 

entertainment 
0 0 0 0 

Gym, health 

club, exercise 

studio 

0 1 1 0 

Hair care 1 0 0 0 

Laundry, dry 

cleaner 
0 0 0 0 

Restaurant 2 2 2 2 

Adult or senior 

care 
1 0 0 1 

Childcare 0 1 0 0 

Community or 

recreation centre 
1 0 0 0 

Education 

facility 
1 1 2 1 

Government 

office 
1 0 0 0 

Medical clinic 1 1 0 0 

Place of worship 0 0 0 1 

Police or fire 

station 
1 0 0 0 

Post office 0 0 0 0 

Public library 0 0 0 0 

Public park 2 1 2 2 

Social services 

centre 
0 0 0 0 

Total 18 10 7 7 
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Appendix 6. Map of Intersections for Each Neighbourhood 

 

 
 

Figure 7.5. Map of Intersections for Each Neighbourhood: Map of eligible intersections used 

to determine intersection density per square kilometre for each neighbourhood (clockwise from 

upper left): Garrison Crossing, Bedford Landing, Rosemary Heights, and East Clayton. 

 

 


