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Abstract

The issue of urban sprawl is a main concern for cities across North America.
Conventional neighbourhood subdivisions are the key building blocks that
contribute to sprawl and have been crticized for their lack of affordability,
convenience, efficiency, and public space. This research project presents an
alternative approach to conventional neighbourhood planning and design.
Recognizing that suburban growth is likely to continue, this project attempts to
improve the residential subdivision rather than to limit its development. The
alternative approach is based on the concept of sustainable development and is
guided by a set of planning principles and design guidelines. This approach is
demonstrated in the re-design of Royalwood, a conventional neighbourhood
subdivision in Winnipeg. Following the re-design, a comparative analysis between
the alternative concept and the conventional plan is undertaken, focusing on land
use distribution and “urban efficiency”. The analysis shows the alternative concept
has advantages in housing diversity and affordability, local services, public spaces,
and pedestrian conveniences, while having lower infrastructure and development
costs. This project concludes with suggestions for future alternative development in
Winnipeg, noting that the City govemment, residential developers, and local
homebuilders are the key players for initiating progress. Recommendations afe
directed at the City of Winnipeg to create a more favorable setting for the possible

implementation of future alternative development.

ii



Table of Contents

Acknowledgements............... ...l
AbStract............... e

B W1 0) () 00 1 1 1| U

Listof Figures.......................
Listof Maps.............c.ooiiiiiiiiiiiieenne .

Chapter L: Introduction ... ... ... ...t e e

1.1 Project Objectives..................
1.2 Project Organization. .. ... .......ccooooinir et ceeven ceecen o
1.3 Project Limitations............ ...

Chapter 2: Literature Review... ...... ... .. ... ........
2.1 Urban Sprawl..........ooi il

2.1.1 The Problem with Urban Sprawl............... ...
2.1.2 History of Urban Sprawl...............c.ocove i i,
...18
21

2.1.3 Urban Sprawl Summary...............

2.2 Sustainability. .. ..o oe et e

2.2.1 Defining Sustainable Development and Sustainability... ...

2.2.2 Characteristics of Sustainability............... ... ..

2.2.3 Examples of Sustainable Policy............... ... .26

2.2.4 Sustainability Summary...............o..
30
.31
...32

.32

...33

.....34

.35

2.3 Land Use: Addressing Segregation and Homogeneity..................

2.4 Keys to Urban Organization... ......................
24 1Diversity.....cccevevueeeennn...
242 Nucleus...............
243 Density....ccceieiiiiiiiiinaen
2.4.4 Urban Organization Summary..............
2.5 Literature Review Summary.................

iit

...l

i

..VIi

O ® o0 O p W =

12

21
.24

.29



Chapter 3: Methodology................c.cconiiiiciiiinnn .
3.1 Procedures and Techniques..................... ....

3.1.1 Identify Conventional Features............... ... ceeiieeenen .
3.1.2 Site SeleCtion. .. ... ...ccevieiet et et ceteeeaee e eee e e eeans
3.1.3 The Developer’s Rationale... ... .............c.oocoiaieeee

3.1.4 Establish Planning Principles................cocoo et
veee...39

.....40
...41
.43

3.1.4.1 Guiding Principles...... ..

3.1.4.2 Organizing Principles... .

3.1.4.3 Layout Principles..............
3.1.4.4 Content Principles......................

3.1.5 Establish Design Responses...............cc. oo ieiiinee
3.1.6 The Re-Design Approach...............ccooo it

3.1.7 The Comparative AnalysiS..........ccoeeveeee e e cenieeeen e
48

...48

Chapter 4: The Alternative Concept........................iiiiiiiiiann.

4.1 The Conventional Site..............

4.1.1 Site Selection: Royalwood, Winnipeg..............c............
.54

37
...60

4.1.2 Reasons for Site Selection..............coiiiiiie e e
4.1.3 The Rationale for Royalwood............c.. oo e e

4.2 Establishing Design Responses...................c.ccooen e

4.2.1 Design Consideration: Urban Organization.....................
4.2.1.1 DIVEISILY .. oo e i et et e e e e e
42 1.2NuCleus. .. ... oot

......64

......68

R
.76
.79

4.2.2 Design Consideration: Urban Ecology.............

4.2.3 Design Consideration: Drainage..............c.c..c. ...
4.2.4 Design Consideration: Climate.....................cco.o. .
4.2.5 Design Consideration: Connections...........c.c..cccceeun..
4.2.6 Design Consideration: Housing Mix......................
4.2.7 Design Consideration: Pedestrian Access........................

iv

.37
37
.38

38

...39
.39

43
45
46

48

60
61
.61
.63



4.2.8 Design Consideration: Urban Efficiency.........................

43 The Re-Design ................
4.3.1 Subdivision Requirements............................
4.3.2 The Alternative Concept of Royalwood...................

4.3 .3 Features and Rationale of the Alternative Concept...........

4.4 The Comparative Analysis...............
4.4.1 Land Use Analysis.................
44 1.1Housing......................

44.1.2Right-of-Ways..........c L
...102

...104
..105

4.4.1.3 Greenspace........cccovveeeineanennn
4414 Lakes/Wetlands............cc.coeeeniianinn ..
44.15Schools.......ceeevvveinn.n.

4416 Commercial.. .. ... e
...107

4.4.1.7 Pedestrian Circulation.............c........

4.4.2 “Urban Efficiency” Analysis................c. oo,
4.4.2.1 Frontage-to-ServicesRatio............................
4.4.2.2 Saleable Frontage per Developable Acre Yield....

4.4.3 Comparative Analysis Summary.............c.ocooveeeeei ...
114

.....114
...114
...118

veeeen 122
... 125
...131
...A-1
...A-1

. 13 |

RN )

Chapter S: Conclusion........... ... ... .

5.1 Reflective Overview.....................
5.1.1 Accomplishments.................oo e,
5.1.2 Shortcomings. .. ... iiiiit i i e e e
5.1.3 General Observations.........................
5.2 Recommendations......... cc..cocoviiinnn e
Bibliography......................
Appendices..................oiii
Appendix A: Ecology of the Royalwood Site...............
Appendix B: Winnipeg Weather Statistics...............
Appendix C: Demographics.................

100

106

108
108
110
111



List of Figures

Figure 1-1: The typical North American neighbourhood subdivision.............ccooeeiiiiiin e 2
Figure 2-1: Ebenezer Howard’s Garden City conceptual plan and his “Three Magnets™ theory
showing the advantages of a town and country atmosphere........................ 14
Figure 2-2: A model of Frank Lloyd Wright’s Broadacre City and a detailed drawing of a typical
bousing cluster and allotment. ..o 15
Figure 2-3: An aerial view of Levittown, N.Y. in its earlier stages of development.................... 16
Figure 2-4: The relationship between the three components of sustainability................ccco.col 24
Figure 2-5: A list of characteristics for a more sustainable community according to the City of
Calgary’s Planning and Building Department................occoimiiiiiiiiiiiiiinan. 28
Figure 3-1: Examples of the frontage-to Service ratio tests. .............coovoiiniiiiiimieen 47
Figure 4-1: Looking north from Royalwood toward Bishop Grandin Blvd........................... 51
Figure 4-2: View from Royalwood looking east across the CPR Emerson railroad tracks towards the
open play field in the neighbourhood of Island Lakes. ............cccoeeveiiiiii 51
Figure 4-3: Looking south from Royalwood. ... 52
Figure 4-4: The Seine River borders Royalwood tothe west..........c...o.oiiiiin 52
Figure 4-5: Proposed location for neighbourhood focal point and five-minute walking radius....... 62
Figure 4-6: Royalwood site showing areas of vegetation and wetlands prior to development......... 65
Figure 4-7: The principles of biodiversity for wildlife habitat........................ 66
Figure 4-8: The benefits of a “closed” ecosystem over an “open” ecosystem in terms of inputs of
energy and OUtPULS OF WASTE. .. ...couomnuniinii it ieeren e ene et et e eie et 67
Figure 4-9: Topography and gradient for the Royalwood site..............c..oooon 69
Figure 4-10: Different examples of alternative urban stormwater retention lakes.....................71
Figure 4-11: A cross-sectional diagram showing the working processes of a constructed wetland...71
Figure 4-12: Predominant wind pattern for January in Winnipeg...............oooooniininnnn 73
Figure 4-13: Minimum and maximum angles for daylight and sunlight.......................... 73
Figure 4-14: A cross-section of a shelterbelt and pathway in the summer and winter.................. 75
Figure 4-15: A general orientation of the neighbourhood layout responding to winter winds and
SUNIZRt EXPOSUTE. ......eenen ittt et et et 76
Figure 4-16: Conceptual layout and connections for Royalwood.............cocooiiiiiiii 78
Figure 4-17: Proposed housing typologies for the alternative Royalwood plan........................ 84
Figure 4-18: Cross-section A-B fromMap 4-5.......c.....oiiiiii 95
Figure 4-19: Cross-section C-D fromMap 4-5...........ooiiiiiii 95



Figure 4-20: Alternative Royalwood has similar characteristics to the Radburn, New Jersey plan and

Village Homes of Davis, California..................ccocoieeemeaiiiieneenn.. e a————— 96
Figure 5-1: Possible bus routes for the alternative concept..........c...cooeiiiiiiii . 121
Figure 5-2: Conceptual sketch of Royalwood region......................c..... e eees e 128

List of Maps

Map 4-1: A context map of Winnipeg showing the position of the Royalwood site..................... 50
Map 4-2: Regional map showing land use around Winnipeg..........cc.coooiiiiiiiiii i aenns 50
Map 4-3: The conventional plan of Royalwood. ....... ... ... s 53
Map 4-4: The alternative concept of Royalwood. ......... ... ... oo i eeeeee 89

Map 4-5: The alternative plan with the locations of cross-sections A-Band C-D......................94



Chapter 1: Introduction
The practice of conventional neighbourhood subdivision planning and design in
North America has undergone an increasing amount of criticism in regards to its
social, environmental, and fiscal performance. Citizens, municipal governments,
urban planners, and designers have questioned the feasibility, validity, and livability
of these modemn residential developments. The type of development being referred
to is typical in design and function and is commonly found in almost every urbanized
area across the continent. The conventional neighbourhood subdivision can be
identified by a list of characteristics. Maze-like street patterns, often without
sidewalks, are interrupted by cul-du-sacs (Figure 1-1). Land use is often exclusively
single family residential. Local conveniences are usually located in a strip mall on a
major arterial outside of the neighbourhood, making reliance on the automobile
essential. Critics argue that this kind of development is responsible for high costs to
both the taxpayer and the environment due to inefficient land use, and is blamed for
the loss of community because of its segregated, homogeneous, and isolated nature
(Condon, 1996; Calthorpe, 1993; Roseland, 1992; Newman, 1991; Lozano, 1990;

Real Estate Research Corporation, 1974).

Urban planners and designers are now, more than ever, confronted with the challenge
to search for solutions to this dilemma. The continuation of conventional suburban

development is inappropriate and detrimental. Searching for innovative planning and



design alternatives for residential areas should be given special attention. Both
developers and municipal governments should be made aware of the potential
benefits that an alternative development has over a conventional one, realizing that a
paradigm shift in industry attitudes will only take place over a period of time. This
project intends to offer one incremental step toward alternative residential

subdivision planning and design.

The concept of sustainability, and sustainable urban development in particular,
focuses on three main components- environmental (or ecological), economic (or
fiscal), and social- and their interrelationships within an urban system. Unlike the
conventional method of planning residential developments, sustainable urban design
is based on planning that responds to contextual considerations. In essence, it is site

planning that is tailored to appropriately “fit” its environs.

Figure 1-1: The typical North American neighbourhood subdivision. (Source: Yard, Street, Park,
1994:37.)



L1 _Project Objectives

The purpose of this project is to take the first step toward the development of an
alternative neighbourhood subdivision. It will do so by examining the concept of
sustainability as the guiding framework for development. Sustainability, or more
accurately sustainable urban development, has been selected for its focus on
environmental, economic, and social issues. Other methods were considered (such
as the Neo-Traditional and Garden City concepts), however they did not adequately
address all the problems associated with urban sprawl to the same extent. For
example, Neo-Traditionalism is fast becoming a popular approach for alternative
neighbourhood design. While it advocates that a better social atmosphere (i.e.
pedestrian-friendly streets and more public places) can be achieved through design, it
largely ignores other social issues like the affordability and accessibility of housing
for a wide range of people and family types. Furthermore, the issues of urban
ecology and economic concerns are rarely dealt with. The concept of sustainability
focuses on the environmental, economic, and social components and recognizes that

these three components are interrelated within the urban context.

While sustainability is the goal of this project, it should be understood that it is
difficult to convince developers that wholesale changes should be made to
conventional practices. If the paradigm shift is to occur, it will likely come in

incremental stages over time. Therefore, the project proposes to provide sustainable



solutions within the framework of conventional patterns and marketing methods.
This project intends to offer a planning and design approach that takes a first step

away from the conventional method and toward a more sustainable one.

This research project undertakes a re-design of a conventional subdivision based on a

prescribed alternative approach (discussed in chapter 3). There are three main goals

for this approach:

1. To show an alternative method of planning and designing residential
subdivisions based on the principles of sustainable urban development,

2. To show how a residential subdivision, planned and designed according to
sustainable principles, may appear,

3. To show if a sustainable neighbourhood example can achieve or exceed the same

level of fiscal “feasibility” as a conventional design.

1.2 Project Organization

The following is a brief layout of this project’s organization and includes a synopsis

of each chapter.

Chapter 1: Introduction. This chapter acknowledges that a problem exists in

conventional subdivisions, and introduces the concept of sustainability as the



framework for a possible solution. The chapter states the project’s goals and

objectives, and the limitations of the project.

Chapter 2: Literature Review. This chapter identifies urban sprawl as a main
concern in North American urban centres. Urban sprawl and its historical origins are
discussed, and attention is given to land use issues associated with sprawl such as
segregation and homogeneity. Sustainability is suggested as a basis for alternative
urban development, recognizing that urban sprawl will continue to occur and that
sustainability must be able to function within the current framework set by the

development industry. The ;ustainability concept is defined and explained.

Chapter 3: Methodology. This chapter identifies the methods and techniques used
to collect information and data for this research project. The chapter also outlines the

principles used for the re-design.

Chapter 4: Alternative Concept. This chapter presents the alternative planning
approach and site re-design. The chapter explains the site selection process and
provides the rationale for its design. The form of the alternative concept is
established by a set of design guidelines, which are applied to the selected site. A
comparative analysis between the alternative concept and the conventional plan is

then undertaken, examining land uses and “urban efficiency”.



Chapter S: Conclusion. The final chapter provides a reflective overview of the
research project including its accomplishments, shortcomings, and general
observations. A list of recommendations for the City of Winnipeg is provided
regarding sustainable development considerations. This chapter concludes with a list

of suggestions for further research on related topics.

1.3 Project Limitations

The focus of this project is the re-design of a conventional subdivision. The key
stipulations for the site selection were:

1. A subdivision containing conventional features;

2. Access to information (and co-operation from the developer).
Royalwood, a 180-acre subdivision located in southeastern Winnipeg and developed
by Ladco Company Ltd., is the site selected for this research project. During the
research, development in Royalwood was ongoing (approximately half of
Royalwood was developed as of November 1998). Therefore, subdivision plans
were often consulted. This project is conducted under the assumption that urban
spraw! is unlikely to subside in the near future. The alternative concept proposal
should serve as a first step toward innovative neighbourhood subdivision planning to
guide the way (or at least provoke dialogue) for future innovations. The re-design of
Royalwood is an attempt to achieve a more sustainable neighbourhood than the

existing conventional plan. The re-design does not incorporate an extensive list of



sustainable features, rather it responds to site ecology and contextual considerations
as a basis for design while recognizing what is considered acceptable to the

developer.

A main component of the research is the comparative analysis between the
conventional and alternative schemes. Part of this comparison involves “urban
efficiency” tests, which the developer uses to determine the fiscal “feasibility” of a
subdivision. The two “urban efficiency” tests used by Ladco are the “frontage-to-
service ratio” test and the “frontage per developable acre” test. These tests are
discussed in section 3.1.7. Initially, a simple cost analysis of the alternative and
conventional schemes was considered for the comparative analysis section. It,
however, became apparent that a simple cost analysis would not be as informative as
a full cost analysis, which is extensive and detailed. The developer conducts a full
cost analysis only after a number of design alternatives have been considered. The
full cost analysis includes all “hard services” such as infrastructure and utilities, and
“soft services” that include developer’s fees, lending interest rates, marketing costs,
and inflation, and is also calculated by cash flows over the period of time that the
developer is involved with a particular project. Considering the scope of this
undertaking, this research project does not attempt a full cost analysis, rather it
focuses only on the initial steps of the developer’s evaluation process. Therefore, the

“urban efficiency’ tests are used in the comparative analysis.



Chapter 2: Literature Review
This chapter identifies urban sprawl as being one of the main problems in
contemporary North American urban planning. = The fundamental concerns
associated with urban sprawl are discussed along with a brief history of sprawl in
North America. The concept of sustainable development is then discussed as a
framework with the potential to guide alternative subdivision design. A definition of
sustainability is provided along with its components and includes examples of how
some municipal governments are attempting to integrate urban sustainability into
planning policy. A section on land use further addresses some of the main problems
that face today’s urban planners and designers. The land use section directs its focus
towards the segregation and homogeneity that is becoming increasingly prevalent in

our cities. A section on urban organization addresses these land use concerns.

2.1 Urban Sprawl

Prior to searching for solutions to our urban problems, it is important to first
understand what those problems are. An examination into the history of the North
American suburban evolution may contribute to the comprehension of those
problems. This section identifies “urban sprawl” as being the main cause of many
problems in the North American urban environment. Those sprawl-related problems
are listed and discussed in section 2.1.1 and the history of urban sprawl is examined

in section 2.1.2. Section 2.1.3 summarizes the discussion on urban sprawl.



2.1.1 The Problem with Urban Sprawl

Sprawling subdivisions destroy the countryside. They result in uneconomic,
inconvenient and ill-serviced communities, block the future, and offer nothing of
lasting value that cannot be provided more adequately by orderly growth.

Central Saanick Capitol Region Planning Board 1957 (from Van Vliet, 1994:12)

Sprawlsville is flawed because it over-emphasizes the private, individualized world at
the expense of our commons. It provides for private splendor in our houses and
backyards and in our cars, but public squalor in our air and water, at the urban fringe
as it falls under the subdivision’s bulldozer, in the feeble attempts at community
which characterize our suburbs, and in our public transport, which is allowed to run
down and become vandalized.

Newman 1991 (from Roseland, 1992:25)

These two quotes describe the impact that urban sprawl has on the quality of life
within our cities and their surrounding regions. These two statements were taken
four decades apart, suggesting that not much has changed in this trend of

development.

The conventional neighbourhood subdivision has been widely criticized that it
cannot adequately provide basic conveniences such as local employment, shopping,
and community facilities (Calthorpe, 1993; Newman, 1991; Wentling & Bookout,
1988; Real Estate Research Corporation, 1974). Conventional subdivisions have
become places of inconvenience, segregation, and isolation for its residents. They
are also expensive, exclusive, inaccessible for many, and are ecologically

destructive. These symptoms can be attributed to the current planning and design



practices for conventional subdivisions. This kind of urbanism (or more accurately

“suburbanism’) has been popularly regarded as “sprawl”.

Urban sprawl is criticized in three main areas: environmentally, fiscally, and socially.
Environmentally, urban sprawl results in increased auto dependency, which
translates into higher fuel consumption and higher toxic exhaust emissions. Per
capita, gasoline consumption is far higher in North America than anywhere else.
Canadians produce 20 tons of carbon dioxide per person per year in our cities. In
contrast, Amsterdam produces half that amount (Alcamo, 1990). It is thought that
this is not attributed to larger car sizes or cheaper gas in North America, but rather to
the compactness of the typical European city form (Newman & Kenworthy, 1989).
Ecologically sensitive and agriculturally productive land is being consumed by urban
sprawl at an alarming rate. Between 1960 and 1990, Kansas City and its suburban
area increased 29% in population while its developed land area increased 110%.
Both Chicago and Philadelphia gained 30% in suburban expansion while only
growing 5% in population. Atlanta, Georgia is perhaps the best example of rapid
expansion of urban sprawl. In 1990, Atlanta’s suburban area stretched 65 miles from
one end to the other. In 1997, that distance increased to 110 miles across (Anderson
& Tregoning, 1998). In Canada, suburban growth encroaching into agricultural
lands is especially problematic. Fifty percent of Canada’s urban population lives in
areas having the top 5% of the most productive farmland. Seventy-five percent of all

urban growth in Canada occurred on these lands (Russwurm, 1977:47). One

10



example of rapid suburban growth in Canada is the City of Calgary, where 99% of its
population growth to the year 2024 is expected to occur in new suburban areas

(GoPlan, 1995:2-4).

Fiscally, planners and municipal governments have closely examined urban sprawl
for its negative impacts. One conclusion from a study prepared for the US.
Government summarized that “sprawl! is the most expensive form of residential
development in terms of economic costs, environmental costs, natural resource
consumption, and many other types of personal costs.” (Real Estate Research
Corporation, 1974:7) It is expensive to build and maintain because of its inefficient

use of land as it relies on an increased use of infrastructure to support it.

Socially, conventional neighbourhood subdivisions are incompatible with people’s
needs. Local shops and services are inconvenient, inadequate, or missing altogether,
forcing people to drive out of the community for basic needs. There is also social
exclusion of people from neighbourhoods due to insufficient choice of affordable
housing and mobility- especially for singles, single parents and the elderly
(Intensification Report, 1994; Land Economics, 1977). To better understand the
phenomena of sprawl and to explain why conventional subdivisions are still being
built in the same way despite acknowledging its harmful effects, it is beneficial to

examine the origins of urban sprawi.

11



2.1.2 History of Urban Sprawl

The problems with the conventional neighbourhood subdivision are deep-rooted in
its history. It is widely accepted that sprawl in North America did not take place on a
grand scale until after the Second World War. However, it could be argued that the
preference to physically spread out was entrenched in the minds of North Americans
long before this. Following the Second World War, land, resources, and energy was
abundant and cheap, which contributed to the building of the conventional urban
form (Calthorpe, 1993; Wentling & Bookout, 1988). Communities grew fast and
inefficiently and became dependent on extensive infrastructure systems. Cheap
energy was a major catalyst for urban sprawl, which had an influence on the
construction of larger homes. Low fuel costs also contributed to the dependency on
the automobile in North America, as it increased separation of the home from the
workplace (Roseland, 1992). Outlying land was made increasingly accessible by
major highway networks facilitating the population to further disperse into low-
density subdivisions. But the question remains: Why was there this urge or desire

move away from North American urban centres?

Wentling & Bookout (1988) suggest that the roots of the North American psyche
may play an important role in the low-density patterns that are now prevalent. The
origins of this go back to the agrarian era where the lone farmhouse provided the

idyllic form of tranquillity, open space, and self-sufficiency. The preference for the

12



single family detached dwelling is a response to the free-standing, independent
farmhouse. Presently, similar studies and trends of consumer choice show that
Canadians still consider the single family detached home to be the preferred dwelling
type (Friedman & Cammalleri, 1992). There is also evidence that a “return-to-the-
countryside” sentiment was very much a part of the visioning by utopians and
idealists. Ebenezer Howard’s “Garden City” concept embraced rural living while
rejecting the socio-economic ills and disparities that faced the industrialized city at
the turn of the century (Figure 2-1). The Garden City experiment focused on
achieving the best qualittes of the city (such as employment and recreational
opportunities) combined with the best of what the countryside had to offer (such as
clean air and open spaces). In the early 1900s, attempts were made to apply the
Garden City concept to new developments located outside major industrial cities
(Letchworth and Welwyn, outside of London, were the first of such developments).
However, instead of designing a Garden City in full, most of these used only certain
aspects of the Garden City. Many of these developments adopted its aesthetic
philosophy (providing abundant landscaped parks, tree-lined streets, and spacious
lots) without attempting to incorporate any socio-economic aspects that were also a
part of the Garden City movement (Girling, 1994; Grant, 1991). The logic behind
this was motivated by the profit factor. The builders of these developments were
able to use the Garden City concept as a strong marketing tool while having no

intentions of carrying out its other socio-economic objectives such as local

13



employment or providing an economic base (Watanabe, 1980). As a result, these

projects turned out to be upscale suburbs rather than successful independent centres.
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Figure 2-1: Ebenezer Howard’s Garden City conceptual plan (top) and his “Three Magnet” theory

(bottom) showing the advantages of a town and country atmosphere. (Source: Yard,
Street, Park, 1994:10, 56.)
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Advances in transportation technology gave rise to new ideas for the North American
urban landscape. Afier it was realized how much of an impact the automobile would
make in people’s lives and on the North American landscape, architect Frank Lloyd
Wright was inspired to offer his utopian vision of the future in the form of
“Broadacre City” in 1934. Wright viewed innovations in transportation to be the
catalyst for people to move out into the countryside at extremely low densities. Each
dwelling unit would be situated on an acre plot where the occupants could grow their
own food and be relatively self-sufficient (Figure 2-2). Although Broadacre City
was never implemented, it provided a vision for decentralized land use patterns that

are common today.

Figure 2-2: A model of Frank Lloyd Wright’s Broadacre City (left) and a detailed drawing of a typical
housing cluster and allotment (right). (Source: Yard, Street, Park, 1994:70, 72)
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Following the Second World War, North America had witnessed a remarkable
increase in population as young men returning from the war started families and took
advantage of a renewed economy. There was an urgent need to house these new
families which typically consisted of a married couple and two or three children.
The Levittown projects were the first to respond to the growing demand to house the
post war market. The first Levittown on Long Island, New York offered the
“American Dream” of purchasing single family detached homes at very affordable
prices. Its layout, use of land, and design would later come to symbolize the typical

modern residential subdivision (Figure 2-3).

Figure 2-3: An aerial view of Levittown, N.Y. in its earlier stages of development. (Source: Yard,
Street, Park, 1994:99.)
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Canada’s post-war suburbs, containing large tracts of parkland and half-acre lots,
crudely reflected the Garden City and Broadacre City concepts. The conventional
Canadian subdivision is strongly influenced by the development of Don Mills,
Ontario. This project signaled the beginning of large-scale housing developments
built by large corporations. The influences of Don Mills still exist in business
practices as well as design features (seemingly aimless streets and collector road
systems, low residential densities, segregated land uses). The result of the Don Mills

project was the subsequent start of Canadian suburbia (Sewell, 1977).

Wentling & Bookout (1988) state that modern urban form can be attributed to the
history of economies. Following the industrial-based economy in the earlier half of
the century there surfaced a decentralized service-based economy. This had a
dramatic effect on urban development patterns in two ways. First, there wa; a
marked shift in new wealth. This resulted in the emergence of the quaternary sector
(highly paid, skilled service-based professional jobs) and the tertiary sector (lower-
paying, unskilled service jobs). Second, the emergence of this new economy
furthered the gap between the social and economic classes. The direct response was
a sharp increase in the demand of single family housing, more people were able to
own their houses instead of rent, and the density level of residential developments
dropped rapidly. Higher income earners physically distanced themselves from the

lower income eamers, migrating from within the city toward the outskirts. This type

of migration is more common in North America than anywhere else. Sommer (1969)
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contributes his perspective to North American segregation compared to British
symbolism of classes. He states that while class in England determines who you are,
in North America it determines where you live. There are always exceptions to this
statement, but for the most part, physical segregation is more prevalent in North

American society.

2.1.3 Urban Sprawl Summary

Since the post war era, however, much has changed in terms of family size, structure,
and values. The average family size has decreased and there are more non-married
and single-parent households. The once “typical” family of married couples with
children and one income earner now represents only 17% of all Canadian families
(CMHC, 1990). Current housing stock in conventional communities does not
adequately accommodate these demographic trends, and yet they continue to be built
similarly as they were following the Second World War. Calthorpe (1993:15)
acknowledges this fundamental demographic shift as the primary source of mismatch

between the resident and the community:

We are using planning strategies that are forty years old and no longer relevant to
today’s culture. Our household make-up has changed dramatically, the workplace and
workforce has been transformed, real wealth has shrunk, and serious environmental
concerns have surfaced. But we are still building World War I suburbs as if families

were large and had only one breadwinner.
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A brief history of urban sprawl has identified the main catalysts for North Americans

to migrate from urban centres to the exurban fringes. These main catalysts are:

1. The pursuit of the “American Dream” was a part of the North American psyche,
and the single family home in the countryside was envisioned as a place of
tranquillity, open space, and self-sufficiency. The Garden City and Broadacre
City concepts reflected the strong return-to-the-country sentiment;

2. Innovations in transportation technology made far places accessible, making it
easier for people to spread out farther than ever before. The Broadacre City
concept was very conscious of this;

3. Land, energy, and construction costs were relatively inexpensive following the
Second World War (partially due to large housing developments, such as
Levittown and Don Mills, built by large corporations). This was significant
because it provided affordable housing to the middle class whom comprised the
majority of the population;

4. There was a change in the structure of economies with the emergence of the new
quaternary sector, which made it possible to acquire more individual wealth.
This subsequently increased the gap between classes, which resulted in the
segregation and homogeneity of residential areas. Inner cities became ghettoized

as wealthier populations moved to suburban areas.

The result of the urban-to-suburban movement had a profound effect on the basic

design elements of the neighbourhood. Conventional residential developments are
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characterized by a common list of conventional features (Anderson & Tregoning,
1998; Condon, 1996; Girling, 1994; Van Vliet, 1994; Calthorpe, 1993; Roseland,
1992; Lozano, 1990; Wentling & Bookout, 1988). These typical features of
conventional neighbourhoods may include:
e Limited variety of housing types;
e Local commercial conveniences located outside of development (usually in a
strip mall on arterial routes);
e Low residential densities;
¢ No particular adherence to site planning or local ecology;
o Planned as separate individual entities; minimal connections to adjoining
neighbourhoods;
e Car-oriented design; little consideration for the pedestrian;
e Non-linear, winding street system;

e Very high proportion of private space compared tc public space.

There is an obvious need to examine alternative models for urban development. The
current problems that exist in urban centres across North America will persist if
conventional development practices continue. This research project examines the
concept and principles of sustainability as the basis for an alternative to conventional

urban development.
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2.2 Sustainability

To counter the problems of conventional communities, North American planners and
municipal governments are increasingly examining the principles of sustainable
development to guide urban growth (Calgary, Surrey, BC, and Davis, CA are a few
examples). Although sustainable development is becoming more recognized and
popular among planning and design professionals, there are very few examples of
implementation. The sustainable development concept is relatively new and both the
general public and developers are largely unaware of its potential. The terms
“sustainable development” and “sustainability” will be defined and discussed here to

gain understanding of the concept and its characteristics.

2.2.1 Defining Sustainable Development and Sustainability

The most recognized and accepted simple definition of sustainable development
comes from the frequently quoted Our Common Future (1987) by the World
Commission on Environment and Development (WCED). Formed by the United
Nations, the WCED set out to examine and raise the awareness of the impacts that
industrialization and development have had on the environment. The report called
for a more sustainable approach toward development to decrease its globally harmful
effects. The report defines sustainable development as “meeting the needs of the
present without compromising the ability of future generations to meet their own

needs”. This document was especially significant to those who already supported the
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sustainable development movement because it had given international and political

credibility to a concept that many had embraced years before.

The term “sustainability” implies that the needs of a population and the flow of
resources needed to support that population are to be brought into a dynamic balance.
There is a common confusion with “sustainable development” and the terms
“sustainable growth” and “sustainable use”. Roseland (1992) suggests that these
terms have been used interchangeably as if each meant the same thing. He refers to
the International Union for Conservation of Nature (TUCN, 1991) to point out that
“sustainable growth” is a contradiction of terms since nothing physically can grow
indefinitely, while the term “sustainable use” is only applicable to renewable
resources being used at a remewable rate. Some also mistakenly use the term
“sustainable development™ to simply mean either economic growth or environmental
protection, when in fact it more accurately refers to economic development that
stresses the importance of environmental quality and the conservation of natural
assets (Pearce, 1991). Grant (1993) suggests that “sustainable development implies
adaptation and improvement in a context where communities seek to protect natural
process and landscape and to conserve resources for future generations” (from Van
Vliet, 1994:25). While many people envision sustainable development as a means to
“protect” the environment, Roseland (1992:7) states this requires economic and

social change to reduce the need for environmental protection.
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Sustainable development has an urban context. The concept of sustainable urban
development urges us to restore our living environments to a healthy and
ecologically sensitive state. This extends to creating new models of urban
development in which our environment is cared for (Perks & Van Vliet, 1994:5).
For Richardson (1989:14), sustainable urban development is “a process of change in
the built environment that fosters economic development while conserving resources
and promoting the health of the individual, the community, and the ecosystem
(recognizing that the urban environment cannot be separated from the region of
which it is a part)”. From this, we can recognize that in the urban context,
sustainable development includes the importance of the individual and the
community. Therefore, sustainability also implies “improving the quality of human
life while striving to live within the carrying capacity of the supporting ecosystem”

(Perks & Van Vliet, 1994:5).

23



2.2.2 Characteristics of Sustainability

Regardless of the continuing debate over specific definitions of sustainable
development, there is a consensus that it must include three components-
environmental, economic, and social- which are closely linked (TUCN, 1991;
Richardson, 1989; WCED, 1987). These three components are identified in section
2.1.1 of this document as being the main areas of criticism for urban sprawl. The
success of sustainable urban developments relies on the integration of these three
components (Figure 2-4). The characteristics of the three components are considered

in more detail.

Environmental Economic

Figure 2-4: The relationship between the three components of sustainability.
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Environmental: Sustainability may be misinterpreted as “greening” the area by
returning the built environment back to a natural state. Such a transition could never
be accomplished since it is impossible for people to live on the planet without
altering the environment (MacNeill, 1991). Sustainability is rooted primarily in the
ecology of natural systems, thus advocating that preservation and protection of the
ecosystem is the primary consideration upon which planning decistons should be

made.

Economic: To achieve social equity within the neighbourhood, affordable housing
for different income groups and family types should be provided. A key to
affordability is keeping development costs to a minimum. Increasing densities and
maximizing land use efficiency can achieve this. In the late 1960s and early 1970s
there was a strong push from municipal governments and planning associations to
explore alternative subdivision designs to enhance the availability of affordable
housing and to conserve energy consumption and land use. A series of studies were
conducted in the United States, Canada, and Australia in the 1980s that focused on
the affordability of planned communities having higher densities. These cost
comparative studies between conventional neighbourhoods with lower densities and
alternative designs having higher densities reported cost savings of $4,000 to
$10,000 per housing unit for the altemnative designs (Van Vliet, 1994:11). Although
sustainable neighbourhoods are yet to be built in North America, there is evidence of

interest for more economically sustainable measures of development in the form of
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“infrastructure efficiency”, which includes smaller lot sizes, reduced right-of-ways,

and reduced setbacks (Marshall Macklin Monaghan Ltd., 1995).

Social: Equal accessibility by providing affordable housing is a key feature for the
social component of urban sustainability. Therefore, the use of demographic data in
community planning becomes essential to respond to the diverse nature of local
populations. Housing, and the community in general, should be able to adapt to
different life cycles and changes in lifestyles. A socially sustainable neighbourhood
is one that is physically and culturally diverse and should also provide its residents

with local employment opportunities if possible.

2.2.3 Examples of Sustainable Policy

Few Canadian municipal governments have adopted a sustainable urban
development approach. Among those that are attempting it, there are close
similarities in the definitions of the components of sustainability and their
characteristics. These characteristics help clarify and guide the desired outcome of
new community development. Guidelines for Metro Toronto and the City of Calgary
are considered here to contribute to the understanding of the three components of
sustainability. The Metropolitan Toronto Planning Department lists its Components

Jor the Livable Metropolis (1991) as:
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There is

Environmental Integriry: clean air, soil and water, and a vanety of species
and habitats are maintained through practices that ensure sustainability
over a long term;

Economic Vitality: a broadly based, competitive economy responsive to
changing circumstances and able to attract new investments so that
opportunities for employment and investment will be available in both the
short and the long term;

Social Well-Being: safety and health as well as equitable access to
housing, regional, community, and neighbourhood services and

recreational and cultural activities.

a close similarity between the Metro Toronto statement and that of

Calgary’s Sustainable Suburbs Study (1995) which advocates that communities need

to be more responsible:

Environmentally: communities are designed to minimize air, water, and
soil pollution, reduce resource consumption and waste, and protect natural
systems that support life;

Fiscally: the cost of building, operating, and maintaining new
communities and their supportive infrastructure and services are
affordable, having regard to other spending priorities, and will not

become a burden on future generations;
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2.2.4 Sustainability Summary

Achieving the objectives of sustainable development on a global scale is dependent
upon the progress of implementing sustainability at the community or local level.
The focus of this project, therefore, is at the neighbourhood level. There are a few
points about sustainable development that need clarification. Sustainability is not
attainable within today’s perceived social, psychological, and material “needs”.
Sustainability, in its most literal definition, applies only to the use of renewable
resources being used within rates of renewable capacity. Therefore, complete urban
sustainability is impossible to achieve based on current global rates of renewable
resource consumption (Rees, 1992). With this taken under consideration, the
alternative concept presented in this project will strive to achieve a design concept
guided by principles of sustainable development.  Developers, municipal
governments and the public are unlikely to accept the concept of sustainable
development without first becoming familiar with it. This research project intends to
introduce sustainable development as a first incremental step for alternative design.
Such an approach on its own cannot solve contemporary urban problems, but the

attempt may provoke thought towards changing current urban development practices.
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2.3 Land Use: Addressing Segregation and Homogeneity

Before a viable solution for subdivision design can be attempted, it is first necessary

to focus on an important issue. A critical task for the planner is to establish a
coherent land use pattern for the neighbourhood. Land use planning organizes areas
into functional segments typically as residential, commercial, recreational, industrial,
and institutional. Segregation of land use means to physically distance different land
use types from each other, thus making the function of each built area homogeneous
(having the same function). The lack of strong land use guidelines (i.e. zoning) can
give developers the freedom to build residential projects without restrictions.
According to Lozano (1990) this is what we are currently experiencing in our
subdivisions. He argues that ill-conceived land use practices in conventional

developments have resulted in segregation and homogeneity.

Segregation and homogeneity create specialization. The more an entity becomes
specialized, the less it is able to adapt to changing situations, such as a demographic
shift in homebuyers or a drastic change in the local economy (Lozano, 1990; Odum,
1969; Boulding, 1968). Homogeneity is synonymous with physical and social
monotony in urban areas, restricting residents in choice of housing types.
Segregation and homogeneous land uses contribute to the degradation of the
environmental and economic spheres as well. In a North American urban context,

spatial separation has a strong link with segregation of land uses. Large areas of land
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are used to accommodate isolated and specialized uses spread out across the regional
landscape. This approach of development is expensive because it uses land
inefficiently and requires the extended usage of infrastructure. Ecologically sensitive

areas are disrupted to accommodate this kind of development.

If we acknowledge the need for change in the way we build our communities, and if
we accept that the problem derives from poor land use practices, then it is our
responsibility to seek a better approach. While design alone cannot achieve such an

approach, it can provide an incremental step toward more innovative methods.

2.4 Keyvs to Urban Organization

Sustainable urban development presents a starting point in providing a set of guiding
principles for community building. The next challenge is to respond to those
principles by establishing a set of keys for community organization. Community

organization in this sense refers to the physical pattern of development.

Following the Second World War, certain characteristics that made communities
successful and livable were disappearing. Social diversity, a strong nucleus, and
higher residential densities were key features of older neighbourhoods, but were
largely ignored during the development of conventional communities (Lozano,

1990). These key features are utilized in this research project to develop the adopted

31



principles of urban organization. Each of these keys is explained in further detail

below.

2.4.1 Diversity
Eugene Odum (1969:265) asks the question “is variety only the spice of life or is it

the necessity for a long life of the total ecosystem comprising of man and nature?”
By diversifying land use in subdivisions, choice is re-established in the social realm.
Populations in North American urban areas consist of a variety of different cultures,
ethnic backgrounds, and social structures. It should follow that a diverse
environment would accommodate such a diversity of people. Diversity allows for
flexibility and for a community to be better adapted to changing situations. This is
not to say that the goal of social diversity should be enforced upon the residents, but
measures should be taken to at least provide the opportunity for the citizen to make
that choice. Establishing diverse neighbourhoods can be achieved by establishing a
mix of different housing types (e.g. single family and multi-family) and land uses

(e.g. residential, commercial, recreational).

2.4.2 Nucleus
Kenneth Boulding’s book Beyond Economics (1968:74) identifies the first universal
law of growth as the principle of nucleation or critical mass. This states that any

structure should have a minimum size, that being its nucleus. Once the nucleus is
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established, additions to the structure can be made. Additions around the nucleus
usually consist of a different character and nature than that of its nucleus. This is
because heterogeneous nucleation has the necessary complexity to start a sustained
growth process. Towns and villages of colonial North America and in the later era of
national expansion clearly showed the development of a strong nucleus. Only after
critical mass was established did growth around it occur (Lozano, 1990). However,
since the post war era, many communities have been built as single-functional
subdivisions, mostly for the purpose of profit and engineering convenience. As a
result, these subdivisions never turned into true communities. Neighbourhood
vitality can be improved with the re-introduction of a central core or a

neighbourhood node that becomes the focal area of community activity'.

2.4.3 Density

The forces behind sprawl are varied and complex and have deep-rooted contexts.
These powerful forces should not be ignored when designing an alternative
subdivision. Imposing dramatic changes on the public would likely be met with very

strong opposition. Change is more likely to occur if new ideas are gradually

! The developers of McKenzie Towne, a Neo-traditional community in Calgary, have built a neighbourhood node
in its first phase of development. This node contains a “village green”, apartments, a convenience store, and
some offices. While this seems to defy good business logic, it may be a necessary marketing strategy for the
developers to show they are committed to establishing a positive social atmosphere by creating a reighbourhood
core early in their development.
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introduced and proved successful. Acceptance may rely on the developers and their
marketing abilities, and consumer preferences. There is evidence that consumer
trends are shifting. Today’s homebuyer considers lifestyle to be just as important as
purchasing a home. Conveniences and increased leisure time are growing priorities,
as the homebuyer is becoming increasingly willing to trade in extra private space for
added convenience (to be closer to shopping, work, and recreation). Thus, there is a
space-for-time tradeoff because of a growing willingness to accept higher densities in
exchange for the advantages of community living (Bosselmann, 1998; Wentling &
Bookout, 1988). A compact urban form is essential for the viability of local services
when certain density thresholds are achieved (see 4.2.1.3). The use of various
housing types utilizes different lot sizes and, in effect, can increase the residential
density while providing choice to the consumer. Affordability would also increase
due to lower development costs. Furthermore, a development could conceivably
establish the same number of dwelling units on a site while conserving more land for

open space and natural areas.

2.4.4 Urban Organization Summary
The three keys of urban organization- diversity, nucleus, and density- share an

interdependent relationship.  Heterogeneous land uses should exist within a
neighbourhood and at its core. Diversity has a direct correlation with density as both

combine to create choices in affordable housing. Viability of nucleation in the
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community can only work when densities have reached acceptable thresholds that
support services. Diversification, nucleation, and intensification provide a general
structural guide for neighbourhood organization, which may compliment the

sustainable framework quite effectively.

2.5 Literature Review Summary

The literature review examined urban sprawl, focusing on the problems that sprawl
has caused and its history in North America. Urban sprawl was identified as a
detriment to community development in the aspects of environmental, economic, and
social issues. A history of urban sprawl in North America revealed it was mainly
attributed to the pursuit of the “American Dream”, advances in transportation
technology, cheap and abundant energy and land, and a shift in economic structure.
The urban sprawl section concludes with a list of characteristics commonly identified
in typical conventional communities. This list is used for the site selection in this
research project. Sustainable development, sustainability, and sustainable urban
development were defined and discussed for a basis of an alternative approach to
neighbourhood design. The concept of sustainability focuses on the integration of
three components- environmental, economic, and social. These components
compliment those aspects that are negatively affected in conventional developments.
The principles of sustainable development guide the design in this research project.

Land use issues were addressed. Segregation and homogeneity were identified as
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two common characteristics that resulted from poor land use planning practices in
conventicnal communities.  Segregated and homogeneous developments are
specialized entities. Specialization limits the ability to adapt or respond to changing
situations, reduces housing choices and affordability, and creates monotony within a
neighbourhood. The literature review also identified diversity, nucleus, and density
as being the three keys for urban organization. Each of these was discussed
individually, addressing concerns associated with conventional developments.
Diversity, nucleus, and density comprise the organizing principles for the alternative
design. The next chapter describes the project’s methodology, the procedures, and

the techniques used to collect information.
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Chapter 3: Methodology
This research project undertakes the re-design of a conventional neighbourhood
subdivision to produce an alternative concept. This chapter explains how the re-
design and the subsequent comparative analysis between the conventional plan and
the alternative concept were approached. The idea of the re-design is attributed to
the Edgemont I study (Perks et. al., 1996), in which a re-design of a conventional
residential community in Calgary was undertaken using the principles of sustainable
development. The study compared land use distribution, housing types, and
population profiles between the conventional and alternative schemes. Section 3.1
reviews the procedures taken for this research project and includes the techniques

used for information gathering and synthesis.

3.1 Procedure and Techniques

This section explains the approach taken for the re-design and the comparative
analysis between the conventional plan and the alternative concept. Each step of this
project’s alternative concept is listed in sub-sections. These sub-sections are titled
“Identify Conventional Features”, “The Site Selection”, “The Developer’s
Rationale”, “Establish Planning Principles”, “Establish Design Responses™, “The
Re-Design”, and “The Comparative Analysis”. Information gathering techniques are

included in each sub-section.
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3.1.1 Identify Conventional Features

The list of typical conventional features presented in the urban sprawl summary (see

section 2.1.3) is used in this research project to identify a suitable site for the re-

design. That list is reinstated here.

Limited variety of housing types;

Local commercial conveniences located outside of development (usually in a
strip mall on arterial routes);

Low residential densities;

No particular adherence to site planning or local ecology;

Planned as separate individual entities; minimal connections to adjoining
neighbourhoods;

Car-oriented design; little consideration for the pedestrian;

Non-linear, winding street system;

Very high proportion of private space compared to public space.

3.1.2 Site Selection

Select a residential neighbourhood subdivision containing typical conventional

features. The search for the conventional site was carried out by reviewing city maps

and driving through various neighbourhoods. The developer of the selected

subdivision was then contacted.
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3.1.3 The Developer’s Rationale

Determine the developer’s rationale for planning and designing the conventional
subdivision to gain insight into the City’s approval process. This information was
obtained by reviewing documents and written correspondence between the developer
and various City departments such as Land Development, Parks and Recreation,
Works and Operations, Streets and Transportation, Transit, and the Planning
Department. Initial interviews were also set up with the site’s developer. The
discussion evolved around the main question “what was the reasoning behind

Royalwood’s design?"?

3.1.4 Establish Planning Principles

The alternative concept is based on the following set of planning principles: guiding,
organizing, layout, and content. Each of these principles are explained in further

detail.

3.1.4.1 Guiding Principles

The alternative concept reflects the principles of sustainability and sustainable urban
development, focusing on the environmental, economic, and social components.
These three components are incorporated into the decision-making of the re-design.

The guiding principles of the re-design focus on:

? All interviews for this project were semi-structured. Discussion of various topics evolved from one or two main
questions and pertinent information was used for this project.
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e Environmental Responsibility: The alternative neighbourhood concept should
achieve a synthesis between the built areas and its natural surroundings.
Development practices should have minimal impact on local ecosystems.
Conservation, enhancement, and protection of natural features and habitats are
strongly encouraged;

e Economical Efficiency: The alternative neighbourhood concept should
incorporate efficient form, design, and layout of land uses. The intent is to
minimize the construction and maintenance of infrastructure and improve the
delivery of services, resuiting in lower development and housing costs;

e Social Vitality: The alternative neighbourhood concept should provide affordable
housing choices to accommodate various individuals and families, provide its
residents with public places and spaces for social interaction, and provide local

conveniences and opportunities for employment.

3.1.4.2 Organizing Principles

The alternative concept adopts the following principles of urban organization (see

section 2.4) to achieve a desired form that compliments the guiding principles:

o Diversity: The alternative neighbourhood concept should provide a variety of
dwelling types. Diversity in the housing stock provides affordable choices to
different family structures, sizes, and income levels. There should also be

diversity in land uses. Reducing segregation and homogeneity of housing and



land use allows the neighbourhood to become more adaptable to changing
situations;

® Nucleus: The alternative neighbourhood concept should provide a neighbourhood
“node” or focal area to provide local services and/or activities (shops, daycare,
and community facilities) for the convenience of its residents. This node should
be centrally located within the neighbourhood to increase the accessibility of
pedestrians and be connected with other amenities and activities (schools, open
areas, and playgrounds);,

e Density: The alternative neighbourhood concept should have an efficient,
compact form to minimize development and housing costs (by using less
infrastructure), to maintain thresholds of viability for local services such as retail
and public transit (if applicable), and to preserve natural areas. Higher densities
are achieved by using various housing types and lot sizes, and by reducing the

width of public right-of-ways.

3.1.4.3 Layout Principles

The form and orientation of the alternative concept responds to physical and natural
features within and surrounding the site. Development should only take place within
areas that are considered to be non-productive or having little ecological value. The
intent is that the neighbourhood’s design responds to contextual considerations such

as site characteristics (vegetation, wetlands, topography) and weather (wind and sun
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angles). A site analysis based on Lynch (1962) was undertaken to gather pertinent
data, which included:

e Field investigations of the site at different times of the year to observe and
identify vegetation, wetlands, drainage, topography, and adjacent land uses.
Observations were aided by photographs and field sketches. A study of the
Seine River corridor was consulted for information on the site’s quality of
natural habitat and to obtain a complete inventory of plant and animal species
for that area (see appendix A);

e Key informant interviews were conducted with the City’s Superintendent of
Technological Services to discuss the issues of drainage and the composition of
soils in the Winnipeg area (this was necessary since soil tests are not required
by the developer when building residential subdivisions). Questions included
“was there a soil analysis for Royalwood?” and “what are the soil and drainage
characteristics for Royalwood and for the Winnipeg region?”;

e Weather data was utilized for studying local climatic conditions, including
average winter temperatures, wind frequency and velocity, and sun angles;

e Maps were consulted to determine topography and adjacent land uses.
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3.1.4.4 Content Principles

The content principles in the alternative concept reflect population and housing
profiles of the city and the region. Demographic data should determine the mix of
bousing stock. Citywide and regional socio-economic data should establish housing
types (i.e. single family dwellings, rowhouses, and apartments) and tenure (i.e.
owned and rented dwellings)3 . The ten census tracts surrounding the site (shown on
the map in appendix C-2) are included in the regional profile. All demographic data

is from Statistics Canada (1991). The profile categories include:

o Family size e Age distnbution
e Family structure e Housing by type
e Household income e Housing by tenure

3.1.5 Establish Design Responses

The alternative concept is based on a set of design responses (or guidelines). The

responses are the result of the following approach, which is presented in section 4.2

of this document:

* The Toronto neighbourhood of St.Lawrence used a similar strategy for its housing mix. One of the
neighbourhood’s main goals was to create housing for all income groups, particularly for low and moderate
incomes. To achieve this, the neighbourhood included different housing tenure and types according to local
housing profiles (Hulchanski, [984).
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. Identify the design topics to be considered. Each sub-section in section 4.2
represents a “Design Consideration” topic. These topics represent alternative
features in the re-design. The topics include “Urban Organization”, “Urban
Ecology”, “Drainage”, “Climate”, “Connections”, “Housing Mix”, “Pedestrian
Access”, and “Urban Efficiency”;

State the objective(s) for each topic. An “Objective(s)” statement is made for
each design consideration, which pronounces the desired vision for the
alternative concept;

Identify the issues involved for each topic. The “Issues™ statement recognizes the
main points relating to each design consideration;

. List any observations relevant to the topic. “Observations” are listed for each
design consideration (when applicable) and may include site observations and/or
documented data;

. Discuss information relevant to the topic. The “Discussion” paragraph
introduces and considers alternative approaches for each design consideration;

. Establish design responses pertaining to each topic. The “Design Responses™ are
a set of design guidelines that are applied in the alternative concept. The design
responses address a topic’s objectives while acknowledging the contextual

considerations of the site.



3.1.6 The Re-design Approach
Undertake a re-design of the selected site using the stated planning principles and

design responses. Assume that the re-design occurs at the pre-development stage
(i.e. before 1992). In other words, the alternative concept is to be planned and
designed according to the site conditions prior to present development, which had
cleared the site of trees and has undergone extensive land grading. Determine the
site’s features and characteristics at the time of pre-development. This task was
aided by the use of aerial photographs of the site (circa 1990) supplied by the City’s
Planning Department. These photographs show the location of significant tree stands
that are no longer present. The alternative concept includes the requirements
designated by the City (see section 4.3.1), which are often specified under a
development agreement before the start of construction. These subdivision
requirements include such things as park dedication, right-of-way regulations,
arterial routes, retention ponds, and schools. The requirements were obtained
through a review of the Land Development Department’s Development Agreement

Parameters (1989) and correspondence with the developer.
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3.1.7 The Comparative Analysis

A comparative analysis between the conventional plan and the alternative concept
was undertaken to display land use distribution and determine “urban efficiency”. It
1s standard procedure for the developer to rely on two “urban efficiency™ tests. They
are the “frontage-to-services ratio” test and the “frontage per developable acre yield”

test. Each test is explained here in more detail.*

The “frontage-to-services ratio” test is arrived at by first calculating the total length
of saleable frontage (which is taken 40 feet from the edge of the street right-of-way
(R.O.W)) and includes residential areas, commercial areas, and schools). The total
length of salable frontage is then divided by the total length of services (or
infrastructure, represented by the centreline of the R.O.W.). The resulting number
value represents the “efficiency” ratio (Figure 3-1). Higher numbers are considered
to represent a more “efficient” development. Using this method, the highest possible
value is 2.0. This is achievable only by having a street or a number of parallel streets
without intersections, and having saleable frontage extending along both sides of
those streets for their entire length. Intersecting roads decrease the value, as lot sides
are not considered to be saleable frontage. The developer’s generally acceptable
limit is 1.3 for a residential development. Although non-saleable areas such as parks

can result in lower ratio values, they can increase property values because of their

aesthetic qualities.

4 Ladco's Manager of Land Development, Ken Oblik, provided information for the “urban efficiency™ tests.
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Example dimensions: Lot sizes = 50 ft. width x 100 ft. length; Street R. O.W. width = 50 ft.

Figure 3-1: Examples of the “frontage-to-services ratio” tests. The highest level of “efficiency” is
experienced when a street has saleable frontage along both sides of its entire length (left).
The “efficiency” level drops sharply when intersections are added (right). (Drawing by
Mark Spence.)

The “frontage per developable acre yield” test determines a general “efficiency” rate
for a proposed subdivision design. The test divides the total saleable frontage by the
total developable acreage within a site. The resulting number represents the saleable
frontage in linear footage per acre. It is considered that higher numbers result in a
more “efficient” development. Calculations of the two “urban efficiency” tests are

applied to both conventional and alternative schemes in section 4.4.2.
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Chapter 4: The Alternative Concept
This chapter is divided into four sections. The first section introduces the site
selected for the re-design. The second section identifies the topics for alternative
design considerations and establishes a list of design responses. The third section
includes an illustration of the alternative concept and lists its features. The last
section of this chapter is the comparative analysis between the conventional plan and

the alternative concept.

4.1 The Conventional Site

This section is divided into three sub-sections. The first identifies the site selected
for the re-design and provides a descriptive list of features that either exist or are
planned for the site. The second sub-section explains the reasons for the selection
and includes a list of conventional features located within the site. The third sub-

section reviews the developer’s rationale for how the site was planned and designed.

4.1.1 Site Selection: Royalwood, Winnipeg

The site selected for the re-design is the neighbourhood subdivision of Royalwood,
located on the urban fringe in southeast Winnipeg (Map 4-1). The 180-acre site is
situated between Bishop Grandin Blvd. to the north (Figure 4-1), the CPR Emerson
rail line to the east (Figure 4-2), John Bruce Rd. to the south (Figure 4-3), and the
Seine River to the west (Figure 44). Map 4-2 displays the land uses surrounding

Royalwood. Map 4-3 is a land use plan of Royalwood. The existing and proposed
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features of Royalwood are listed here. (Note: Construction on the final phases of

development was still ongoing. Autumn, 1998.)

Total number of housing units is 650. Almost exclusively single family
detached homes. Lot sizes vary, averaging around 6000 sq. ft. There is a 3-
acre site containing 26 multi-family dwellings at the Bishop Grandin entrance;
A 3-acre commercial site is located adjacent to the multi-family site;

There is greenspace along the entire length of the Seine River corridor. A
paved cycling/walking path extends along this corridor;

A 4-acre elementary school site is to be built adjacent to a park;

A seven-acre storm water retention lake;

The main arterial road R.O.W. width is 106 ft. (32m.), residential street
R.O.W.sare 60 ft. (18m.). Also has cul-du-sacs, bays (or crescent streets) and
roadside indentations (called “eyebrows™);

Landscaped buffer along Bishop Grandin.
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Map 4-1: A context map of Winnipeg showing the location of the Royalwood site. (Redrawn from a
City of Winnipeg map.)
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Map 4-2: Regional map showing land use around Royalwood. (Source: Sherlock’s city map of
Winnipeg, 1996.)
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Figure 4-1: Looking north from Royalwood towards Bishop Grandin Blvd. Land use along this
thoroughfare is restricted because the street R O.W. includes a power line corridor.
(Photo by Mark Spence.)

Figure 4-2: View from Royalwood looking east across the CPR Emerson railroad tracks towards the
open play field in the neighbourhood of Island Lakes. (Photo by Mark Spence.)

51



Figure 4-3: Looking south from Royalwood. On the other side of John Bruce Rd. are rural lots and
agricultural land that Ladco owns and plans to develop in the future. (Photo by Mark
Spence.)

Figure 4-4: The Seine River borders Royalwood to the west. (Photo by Mark Spence.)
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The Conventional Plan of Royalwood
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Map 4-3: The conventional plan of Royalwood. (Source: Redrawn from a Ladco Co. Ltd. plan.)
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4.1.2 Reasons for Site Selection

The site was chosen for two main reasons. First, Royalwood represents a typical

conventional neighbourhood subdivision in Winnipeg. The following is a list of the

conventional features of Royalwood, according to the criteria compiled in the

literature review (section 2.1.3).

L.

3.

Lack of diversity resulting in exclusion. Upon completion of development, 96%
of Royalwood’s housing stock will comprise of single family units. The
developer’s initial target was to build homes for the $140,000-160,000 market
range, which in effect excludes a large segment of Winnipeg’s population from
having the choice to live there.

Designing without a neighbourhood focus. The Royalwood plan does not
provide a focal area where social functions and other opportunities for public
interaction can occur. It is difficult to establish a sense of community without
these features.

Low residential density for urban neighbourhood. Net density yield (number of
units divided by residential acreage) for Royalwood is approximately 6 units per
acre. Higher residential densities are needed to increase land use efficiency,
which minimizes development costs, and to make local services (such as public
transit and commercial activities) more viable. For example, the minimum
density needed to support a small store is at least 12 dwelling units per acre

(Lynch, 1962:147). Density thresholds are further explained in section 4.1.2.3.
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4. A disregard of natural features or contextual considerations. The planning and
design of Royalwood was done without considering site characteristics, such as
local ecology. Prior to development, the site contained at least three woodland
groves and a small seasonal wetland. These features provide habitat for both
animal and plant species. However, development in Royalwood has destroyed
most of these features rather than incorporating them into the design. Contextual
considerations such as weather and climate factors were also neglected.

5. Weak connections to adjacent neighbourhoods. The plan does not establish any
obvious links to features or places outside of its boundary. For example, the play
field in neighbouring Island Lakes to the east presents a good opportunity to
adjoin public space, such as a school, to Royalwood. This was attempted in
earlier Royalwood design concepts, however, it was discouraged by the City’s
Parks and Recreation Department (a further explanation is provided in section
4.13).

6. Lack of consideration for the pedestrian environment. Royalwood’s main road is
the only street that has sidewalks. However, the main road has minimal
residential frontage facing the street with a six-foot high fence extending along
most of its sides, separating the sidewalk from the houses. This results in a
sterile pedestrian environment. Residential streets do not have sidewalks, forcing
people to walk on the streets and compromising their safety. The lack of

sidewalks in the subdivision can be attributed to minimizing development costs.
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There is a paved walking/cycling path that runs the length of the Seine River
within the subdivision with two connecting pathways to residential areas.

7. Confusing street system. There is no obvious pattern in Royalwood’s street
system. The scattered orientation of the roadways plus the bays and cul-du-sacs
give the subdivision a maze-like character which may be confusing, especially to
the visiting motorist or pedestrian.

8. Lack of public space. The total amount of greenspace in Royalwood is
approximately 22 acres or about 12% of the subdivision’s total area. Landscaped
or “active” parkland accounts for 14 acres of total greenspace. There is no

apparent attempt in the plan to establish connections between these areas.

The second reason for selecting Royalwood as the site for this research project is due
to the co-operation provided by the developer. Ladco Company Limited and its
Manager of Land Development, Mr. Ken Oblik, have been cooperative in lending
technical support by providing various maps and plans of the site and supplying
various forms of data for the information-gathering process. Mr. Oblik also provided
guidance for the “urban efficiency” tests used in the comparative analysis of this

project.
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4.1.3 The Rationale of Rovalwood

This section explains the reasoning behind Ladco’s decisions on the planning and
design of Royalwood. The purpose here is to obtain an understanding of the

approval process for subdivisions in Winnipeg.’

The Plan in General: Various City departments such as Parks and Recreation, Streets
and Transportation, Works and Operations and others must first scrutinize all
subdivision proposals and recommend changes. After each department has made
their recommendations, the resulting design no longer resembles the original
concept. The effect is that new subdivisions in Winnipeg have similar
characteristics. The approval process of Royalwood is a good example of this. The
original Royalwood concept contained an interconnecting park system that included
a pedestrian network and linkages to adjacent areas. The Parks and Recreation
Department discouraged the proposed park system, declaring that it would be too
difficult to maintain. The original street system was altered to accommodate snow
clearing more easily. The Provincial government also encouraged the developer to
provide multi-family housing. Rather than getting involved in lengthy debate over
the proposed amendments imposed by the City (and, in this case, the Province as
well), developers are more likely to accept the recommendations since delays are

costly.

5 Information is from an interview with Mr. Oblik in October 1998,
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Housing: Ladco’s original intention was to establish a $140-160,000 price range for
its housing market. However, when it came time to build, houses in the $180-
200,000 price range were built and some are worth over $250,000. Ultimately,
homebuyers have influenced the price range in Royalwood. Generally, the larger
and more expensive homes are found west of the main road. The most expensive of
these are found mainly along the lake and the Seine River. The least expensive
homes are along the railroad tracks and backing onto Bishop Grandin Blvd. The
onginal Royalwood plan did not include multi-family dwellings. Ladco purchased
the Royalwood site from the Province of Manitoba. One of the stipulations in the
purchasing agreement stated that multi-family housing was to be included on the site
(but it did not specify the amount or type of multi-family housing). Ladco built
twenty-six semi-detached bungalow condominium units (equaling 4% of the total
650 units). This particular housing type was chosen to establish a “fit” to the rest of

the single family dwellings.

Commercial: The original plan of Royalwood did not include a commercial area.
The developer later designated a 3-acre commercial site east of the main entrance
because that particular area was not considered to be marketable as a residential area.
The developer does not anticipate the commercial area to be developed due to the
small number of units in the neighbourhood and the competing commercial area only

one kilometer away in neighbouring Island Lakes.
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School, Lake and Parks: The City required the developer to provide a four-acre
school site. The original concept located the school centrally in the site with an
adjacent playground adjoining the open play area in Island Lakes. The City required
the inclusion of a stormwater retention lake (minimum of 5 acres in surface area).
The developer constructed a 7.8-acre lake extending from the main road to the Seine
River parkway. The intention for its positioning was to “set the tone™ of the
neighbourhood for people entering from Bishop Grandin. The area surrounding the
lake is private property with the exception of the lake-ends. Typically, the City’s
Parks and Recreation Department require 10% of land within a subdivision to be
dedicated as “active” or landscaped parkland. For the Royalwood site, the dedication
is 8% of 173 acres, or 14 acres of dedicated parkland. The 173 acres was derived at
by subtracting the seven acre flood zone area (which is non-developable) from the
180-acre total. The landscaped parkland includes a school park, a niverside parkway,

a small lake-end park, and a landscaped buffer along Bishop Grandin Blvd.

Main Road: The access points of the main road were pre-determined. The City built
the north access point at Bishop Grandin Blvd. prior to the planning of Royalwood.
The developer purchased a lot south of John Bruce Road for future access to Ladco-
owned properties south of the site. The main road is determined by the straightest
route between these two access points using the minimum curve radius set by the

City’s traffic engineers. The positioning of the main road adheres to the standard set
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by Winnipeg Transit, which states that all residential areas must be within 400

metres of the route.

4.2 Establishing Design Responses

This section explains the approach for establishing the set of design responses (or
guidelines) used for the alternative concept. The design considerations presented
here focus on particular aspects of neighbourhood planning and design and offer
alternative ideas to conventional practices. These considerations appear in the order
of how they were addressed in the re-design. Together, they comprise urban
organization (which includes diversity, nucleus, and density), urban ecology,

drainage, climate, connections, housing mix, pedestrian access, and urban efficiency.

4.2.1 Design Consideration: Urban Organization

Objectives: Plan the alternative concept according to the principles of urban

organization as stated in section 3.1.4.2.

Issues: Diversity, nucleus, and density. It is important to first address the principles
of urban organization because they directly influence other design considerations.
For example, the desired levels of diversity and density in the re-design have a direct
correlation with the housing mix. The principles of urban organization are identified

here and are examined individually.
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4.2.1.1 Diversity

Discussion: The key to a socially sustainable community is dependent upon the
people that live there. One characteristic of a socially sustainable community is the
ability to adapt to different conditions. Populations that are more diverse culturally,
financially, and otherwise can offer neighbourhood stability while adding character
to the local social fabric. Diversity of populations likely result in different lifestyles,

values, and incomes, which in turn reflects on the need for a variety of housing types.

Design Response - Diversity:
e Accommodate a wide variety of socio-economic groups by supplying a range of

affordable housing types.

4.2.1.2 Nucleus

Discussion: Conventional neighbourhoods typically lack a focal area. One
requirement for a socially sustainable neighbourhood is providing public space
where people can gather for local functions. A focal area should be included to add
character to the neighbourhood. The focal area may consist of open public space
such as a park, or public places such as a community centre, a meeting hall, daycare,
or commercial facilities. The focal area should be accessible (within a short walking

distance) to all neighbourhood residents.
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Design Responses - Nucleus:

@ Create a focal point within the site;

@ The focal point placement should be centrally placed and within an acceptable
walking distance (about 500 metres or a S-minute walk) of all residential areas
(Figure 4-5),

@ The content of the focal point may be determined in the later stages of planning
and development, but should include public spaces and places for social

gatherings and activities, and commercial areas if considered feasible.

Figure 4-5: Proposed location for neighbourhood focal point and five-minute walking radius.
(Drawing by Mark Spence.)
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4.2.1.3 Density

Discussion: Increasing the density of a residential development can reduce
infrastructure costs, increase the efficiency of service delivery, and preserve open
space and natural areas. Higher densities are achieved by establishing a mix of
housing types. Determining the suitability of density can depend on the character of
surrounding neighbourhoods. Density thresholds determine the viability of services
(i.e. public transit or commercial activities) within a development. The number and
variety of services can increase with higher densities. Different places use different
threshold standards. Lynch (1962:147) notes the following threshold examples that
are commonly used in North American planning:
e The first threshold of 12 dwelling units per acre (d.u./ac.) is the minimum net
density required to support a basic convenience store;
¢ The second threshold of 20 d.u./ac. is the minimum net density to support a few
shops of various services;
e Net densities higher than 20 d.u./ac. can usually support multiple services,
however single family dwellings are excluded from the housing mix.
The threshold theory, however, is subject to different situations. Other factors that
determine viability should also be considered such as accessibility (i.e.
driving/walking distance and location), types of services, and proximity of

competing commercial centres.
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Design Responses - Density:

e Utilize a compact urban form;

o Achieve higher density levels by introducing a variety of housing types;

e Achieve minimum threshold levels to support the viability of local services;
o Extend higher density housing along future transit routes (i.e. the main road);

e Locate higher density housing surrounding the neighbourhood focal point.

4.2.2 Design Consideration: Urban Ecology

Objectives: Integrate the site’s urban and natural environments to achieve a synthesis
or a balance. Preserve all areas that are considered ecologically sensitive and

enhance the opportunity for local wildlife to flourish.

Issues: Vegetation, wetlands, and open field. Before the developer acquired the site,
the land was used for agricultural activity. Areas that were once cultivated now
contain limited ecological value. However, there is evidence that large tree groves
and a small seasonal wetland had existed on the site before it was cleared for

development.

Observations: The location of significant tree cover and the small wetland (prior to
development) was plotted with the aid of aerial photographs (Figure 4-6).
Identification of species mix in the riparian forest along the Seine River is recorded

in, An Assessment of Vegetation and Wildlife Habitat Quality for the Seine River



Parkway (City of Winnipeg, 1995). A list of identified species is in appendix A.

Site maps showing contour elevations provided location of the river flood zone. The

small seasonal wetland was identified by field inspection.

e Riparian forest contains dense tree canopy and undergrowth including a wide
variety of tree, shrub, and animal species;

e Remaining patch of forest in the field has similar characteristics to riparian forest,

e Indication of abundant wildlife in riparian zone along the river course;

e The Seine River swells during spring thaw and heavy rains, but does not
overflow beyond its flood zone marked by the contour elevation of 230 m_;

e Small seasonal wetland located on south edge of tree stand is surrounded by

cattails and bulrushes and is frequented by waterfowl.

Significant Tree

Figure 4-6. Royalwood site showing areas of vegetation and the wetland prior to development.
(Redrawn from aerial photographs from the City of Winnipeg.)

Discussion: The various ecosystems (forests, wetlands) rely on complex species
interaction. Species relationships within an ecosystem often exist in a fragile

balance. For example, a large variety of plant and animal species is needed to
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support a local food chain. The loss of a particular species can affect the whole
system. Each species has particular requirements (i.e. food, water, cover, and
territory) for survival. Habitat shape and size are especially important for supporting
species types and populations within an area (Figure 4-7). Biodiversity is more
prominent in larger and continuous forms of habitat than in smaller, non-cohesive

patterns (Spirn, 1984).
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Figure 4-7: The principles of biodiversity for wildlife habitat. Species diversity is dependent on an
area’s shape and size. (Source: The Granite Garden, 1984:219.)

Woodlands and wetlands are natural mechanisms to help regulate stormwater runoff.
The intricate root system of woodlands possesses a significant ability to absorb water
while preventing erosion from surface runoff. Wetlands also increase an area’s

absorption capacity (Spirn, 1984). Preservation of ecological areas such as
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Design Responses:

Designate ecologically sensitive areas for preservation and maintain these areas
as “ecological management of open spaces”;

Identify and protect areas of aesthetic quality;

Preserve and enhance woodlands and wetlands for their abilities to store
stormwater runoff and provide wildlife habitat;

Designate areas that are most suitable for development (such as former cropland),
Establish buffers between ecological and built environments to avoid

infringement upon sensitive areas.

4.2.3 Design Consideration: Drainage

Objectives: Provide necessary measures for efficient removal and storage of surface

water and explore the option of retention pond “naturalization™ (i.e. introduce

indigenous plant species and maintain as an “ecological management of open space”

area).

Issues: Topography, gradient, and soils. The quality of on-site drainage is largely

dependent upon the site’s topography and soil base. The site’s flat surface combined

with its clay-soil base has resulted in poor drainage.

Observations: Surface relief information was acquired from a topographic map and

drainage quality was confirmed by field inspections.
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¢ Predominantly flat surface without noticeable relief features;

Slight grade sloping toward Seine River declining 1 metre over a distance of

1000 metres, or a 0.1% gradient (Figure 4-9);
¢ Increased drop in floodplain area (between the river course and the 230 m.
contour line);

e Large pools are present after snow thaw and heavy rainfall.

Figure 4-9: Topography and gradient of the Royaiwood site. (Drawing by Mark Spence.)

Discussion: Soil tests are not required for residential developments in the City of
Winnipeg. Developers are obligated to hire a consultant to conduct soil research
only when planning industrial sites. There are no accurate city maps that depict
specific soil types shown at a regional scale. George Sears is the City’s
Superintendent of Technological Services in the Public Works Department.

According to Mr. Sears, clay-based soils are common for the entire Winnipeg region.
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Winnipeg is situated on an ancient lakebed having a clay-base substructure that is
semi-impervious to water. The site’s soil composition, coupled with the level ground
surface, has resulted in poor drainage. Most Winnipeg subdivisions provide
retention lakes to control stormwater runoff. City engineers specify the surface areas
and depths of these lakes. A more sustainable method of retaining stormwater runoff
is to construct “naturalized” wetlands (Figure 4-10). This uses indigenous aquatic
plant species in the stormwater drainage system. ‘“Naturalization” can result in a
number of benefits. It creates habitat for wildlife, serves as a natura! filtration
process (Figure 4-11), improves surface drainage more effectively, and serves as a
neighbourhood amenity and local attraction. However, it should be noted that this
method may not suit certain climates, soil conditions, or runoff levels. Although
wetland naturalization is receiving increased acceptance in public policy (such as
Calgary and many U.S. cities), implementation outside Europe is slow. Further
study for the viability of this method in Winnipeg is needed. However, the City can
take steps to establish a more natural setting for its current retention lakes. Providing
a naturalized setting by introducing native plant species to the lake’s edge has
advantages over the conventional method of sodding. Decreased maintenance costs
can be realized because the naturalization method is less labour intensive and

requires little or no chemical pesticides or herbicides (see Figure 4-8).
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Design Responses:

e Advocate the use of current capacity standards for stormwater retention lakes set
by the City;

e Introduce mnative species of vegetation to surround retention lakes
(“naturalization™);

e locate and position retention lakes to best utilize natural drainage and, if
possible, link with other open or natural spaces;

e Encourage the preservation of existing woodlands and wetlands to increase local

surface drainage.

i,\wfﬁjﬁ%%%

s YA AR
ey W30 N SRICET RGN . N AR Y
RE “‘.“'i’{;&\“;&-ﬂ.‘ t . - . . A Ny \

',\ '.ﬂ“ P
wep

Figure 4-10: Examples of constructed urban wetlands. (Sources: Yard, Street, Park, 1994:223 (left)
and Mary-Ellen Tyler, 1994:171 (right)).

vonBINNEIOA

%3

Typical Wettand Procasses

Figure 4-11: A cross-sectional diagram showing the working processes of a constructed wetland.
(Source: Sustainable Suburbs Study, 1995:69.)
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4.2.4 Design Consideration: Climate

Objective: Arrange urban layout to respond to positive and negative climatic

considerations.

Issues: Winter winds and sun angles. We cannot control winter temperatures or
snowfall, but we can create microenvironments to lessen their impact. Introducing
certain design features into the neighbourhood can moderate severe windchill factors
and blowing snow. It is, therefore, important to recognize the frequency and
direction of cold winter winds. Sunlight exposure can be as uncomfortable as it can
be pleasant. In winter, sunlight is in short supply and should be utilized as much as
possible. In summer, shading should be provided to increase outdoor comfort.
Methods of maximizing winter sun exposure while providing summer shade should

be incorporated into the alternative concept.

Observations: The weather data is provided by Environment Canada (1998). Sun

angle information is provided by Canadian Eco-charts, published by CMHC.

Weather data and sun angle information are found in appendix B-1 and appendix B-5

respectively.

e Winnipeg’s surface winds predominantly originate from the south except for
January (the coldest month) when they blow from the northwest (Figure 4-12);

e Extreme wind speeds also typically originate from the northwest (up to 70 km/h);
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o Average January wind speeds (18 km/h) combined with the daily mean
temperature (-18°C) results in a windchill factor equaling -27°C. Extreme
windchill example: -30°C temp. + 30 km/h wind = -60°C (see appendix B-3);

e Mid-day sun angles range from 63° at its highest point in June to 16° at its
lowest point in December (Figure 4-13);

o Hours of daylight range from 8 hours in December (8:30 a.m. sunrise, 4:30 p.m.

sunset) to 16 hours in June (5:30 a.m. sunrise, 9:30 p.m. sunset).

+-z

Figure 4-12: Predominant wind pattern for January in Winnipeg. (Source: Environment Canada,
1998. Drawing by Mark Spence.)

- HIGH

;;5;* SUN
\ (JUNE)

\
SN .. S

(oeq) Jz. Ve

B T

N A

Figure 4-13: Minimum and maximum angles for daylight (left) and sunlight (right). (Source:
Canadian Eco-charts. Drawing by Mark Spence.)
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Discussion: Topography usually influences street orientation and the general layout
of the neighbourhood. However, topography is not a consideration in the
development of the Royalwood site. The general layout and street orientation for the
proposed re-design should recognize and respond to two main factors: Cold winter
winds originating primarily from the northwest, and winter and summer sun angles.
Winnipeg is a city associated with weather extremes. Average seasonal temperatures
range from 25°C (77°F) in the summer to -15°C (5°F) in the winter. However, these
averages do not always reflect the realities of an extreme climate. Temperatures for
this mid-continental location can easily reach extreme temperatures of +35°C (95°F)
to -35°C (-31°F). It is impossible to adjust weather patterns to maintain comfort
levels, but it is possible through design to influence and manipulate some weather
factors at a micro-scale to become more compatible with outdoor activity. Classified
as a “Winter City”, Winnipeg is defined as a city having seasonal variations with
prolonged periods of below freezing temperatures, precipitation in the form of snow,
and restricted hours of daylight (Pressman, 1988). Freezing temperatures often
combine with strong, gusting winter winds to create extremely high windchill factors
and hazardous blowing snow conditions. In contrast, mid-day heat and exposure of

high levels of solar radiation during the summer months can be unpleasant.
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Design Responses:

e Establish shelterbelts® throughout the neighbourhood for protection from harsh
winter winds, especially in those areas often used by the public;

e Use shelterbelts along pedestrian routes to provide shade in the summer and a
windbreak in the winter (Figure 4-14);

¢ Construct a windbreak along northern edge of site;

e Use proper vegetation and methods to increase shelterbelt effectiveness;

e Street orientation should have a basic east-west orientation to utilize maximum
sunlight exposure while blocking cold northern winds (Figure 4-15);

e Buildings should be set with heights and at distances where they do not deprive

others of winter sun exposure.
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Figure 4-14: A cross-section of a shelterbelt and pathway in summer (left) and winter (right).
(Drawings by Mark Spence.)

S Shelterbelts can reduce wind velocities up to 50% for distances ten to twenty times their height. To increase
effectiveness, the belt should rise gradually on the windward side. A variety of vegetation works the best,
especially when using cvergreens for winter conditions (Lynch, 1962:54-5). See Appendix B4 for wind
dynamics.
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Figure 4-15: A general orientation of the neighbourhood layout responding to winter winds and
sunlight exposure. (Drawing by Mark Spence.)

4.2.5 Design Consideration: Connections

Objective: Integrate land uses and public areas so they have physical and visual
linkages to each other, thus providing easier pedestrian access while establishing

neighbourhood character.

Issues: Adjacent land uses and internal linkages. The alternative concept should
consider its surroundings. The neighbourhood should establish connections to
outlying features as much as possible. Different land uses and features within the

neighbourhood should be linked together in a rational order.
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Observations: Maps were used to identify surrounding land uses (see Map 4-2).

e Large rural lots and a 300-acre field are located south of the site (the developer
owns these lands and has designated them for future residential development);
single family housing in Island Lakes subdivision to the east; Bishop Grandin
Blvd., north of the site, is a major thoroughfare with power line towers, resulting
in a very wide R.O.W ; the Seine River flood zone flanks the western edge of the
site (see Figures 4-1, 4-2, 4-3, and 4-4);

e A large play field located across the rail tracks is the only possible access to
Island Lakes from within the site;

e Main road access to the site, one on Bishop Grandin Blvd. and the other on John

Bruce Rd., are pre-determined.

Discussion: Linkages should be established, both within and outside the
neighbourhood, providing connections to different land uses, prominent landmarks,
and public places (Figure 4-16). The neighbourhood should not be planned as a
separate entity. Rather, its design should recognize and consider features and land
uses beyond its boundaries. An effort should be made to connect the site with
adjacent neighbourhoods wherever possible. Pathways with direct access to
interesting features (natural or built) can help pedestrian orientation and encourage

pedestrian activity (Calthorpe, 1993).
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Design Responses:

e Establish physical and visual linkages between features and uses, both within and
outside the neighbourhood;

¢ Provide walk/bike pathways as linkages to increase accessibility and encourage

social interaction within the community.

p GRAZDIA BLWVD.

M

Figure 4-16: Conceptual layout and connections for Royalwood. (Drawing by Mark Spence.)
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4.2.6 Design Consideration: Housing Mix

Objective: Provide a choice of affordable housing varieties to meet the needs of
different lifestyles and lifecycles for individuals and families of various structure and

size.

Issues: Income distribution, family size and structure, age distribution, and housing
type and tenure. Demographics are statistical data of populations that include socio-
economic information. Planners make decisions and predict future trends based on

the study of demographics.

Demography, the study of human populations, is the most powerful (and most
underutilized) tool we have to understand the past and to foretell the future.
Demographics affect every one of us as individuals. They also play a pivotal role in
the economic and social life of our country. They explain which opportunities will be
in demand, where job opportunities will occur, what school enrolments will be, when
house values will rise or drop, what kinds of food people will buy, and what kind of
cars they will drive.

Foot (1996:2)

The recognition of different income levels should be considered to address housing
affordability. An examination of household income distribution generally indicates
housing affordability levels for low, medium, and high-income eamers. As social
values change over time, families also change in size and structure. These changes
can deeply affect the demand for different housing types and sizes. A single parent

with one child, for example, will have different household needs than a married
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couple raising four children. Different lifecycle stages of the homebuyer can also
determine the demand for different housing types. For example, young single
professionals may be too busy to maintain a large home and yard and, therefore, may
decide to purchase a condominium or rent an apartment. Although there are no set
rules to lifestyle choices, generalizations are often made to predict buying trends.
The age group of 65 years and older is an increasing segment of the North American
population. This is especially true for Winnipeg. Therefore, attention should be
directed toward the elderly for two main reasons. First, the elderly population may
be more restricted in physical mobility due to their age. Second, the majority of
elderly people are retired and no longer receive a steady source of income. For these
two reasons, affordable low maintenance housing may become a more attractive and

perhaps a necessary option to meet their special needs.

Observations: Certain statistical information was referenced to establish the
proportional distribution of housing types for the alternative concept. The statistics
are used to establish social equity for all socio-economic groups. A housing profile
of Winnipeg was referred to for information on housing type and tenure. Data from
ten census tracts surrounding the site provided a representation of local housing stock
(see appendix C-2). This data only considers the housing types that were deemed
suitable for the location (i.e. high-rise apartments are not an option). Data in this
study was compiled from Profile of Census Tracts in Winnipeg (Statistics Canada,

1991). Figures are listed in appendix C.
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¢ Incidence of impoverished households (income below $15,000) is 17%;

¢ Combined middle and upper income groups account for 60% of all households;

e The “traditional” family consisting of two parents with children now accounts for
only 58% of all families;

e Single parent families account for 15% of all Winnipeg families (85% female
parents; 15% male parents);

¢ Single person households account for 11% of all private dwellings;

e The elderly (65+) age group accounts for 13% of the total population;

e Tenure in Winnipeg: 60% ownership, 40% rental.

Correlation of Observations: The data suggests that there are at least two
relationships between housing types and other variables. These relationships roughly
occur on a 60% - 40% distribution frequency. The first noted relationship is between
housing type and housing tenure. Single-family detached dwellings account for 60%
of Winnipeg’s housing stock, while ownership of all dwelling units in Winnipeg also
occurs at 60%. This suggests that most occupants of single family dwellings own
their homes while occupants of other dwelling types (apartments, rowhouses,
duplexes) are more likely to rent. A second possible relationship is between housing
type and income. Households that earn an income of $30,000 or more account for
60% of all Winnipeg households while 40% earn less than $30,000. This correlation

suggests that a household income of at least $30,000 is required to afford a single-

family home.
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Discussion: Affordability is the central issue in conventional neighbourhoods.
Specific market groups are often targeted for home purchase in new developments.
Usually, new residential subdivisions are built to accommodate predominantly higher
income families, resulting in the exclusion of large segments of the population. The
developer favours this kind of project for its potential rate of return on investment.
However, the needs of the majority are neglected when communities are planned in
this manner. A city has an obligation to adequately provide basic needs in an
equitable manner for all itS citizens. The neighbourhood should provide housing that
could adequately adapt to changing socio-economic conditions. A diverse housing

mix allows a neighbourhood to accommodate various income groups and family

types.

Design Responses:

The following are general guidelines for the housing mix and distribution for the

alternative concept. Figure 4-17 illustrates the different housing types.

Single Family Detached:

e 60% to 70% of total housing stock should consist of single family dwellings;

e Two different lot sizes should be provided to increase choice: a) medium lot
detached (standard size- 15m. x 30m. or approx. 5000 sq. ft.); and b) large lot
detached (standard size- 18m. x 36m. or approx. 7200 sq. ft.);

o Net density yield’: 6-9 dwelling units per acre.

7 Dividing the number of units by the residential acreage derives the net density yield.
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Single Family Semi-Detached:

o 10% to 15% of total housing stock should consist of semi-detached dwellings;
e Standard lot size: 12m. x 24m. or approx. 3200 sq. ft.;
e Net density yield: 14 dwelling units per acre.

Single Family Attached (Rowhouses):

e 10% to 15% of total housing stock should consist of rowhouses;
e Standard lot size: 9m. x 24m. or approx. 2400 sq. ft;

e Net density yield: 18 dwelling units per acre.

Multi-Family Residential (Garden Apartments):

e 15% to 20% of total housing stock should consist of apartment dwellings;

¢ Garden apartments typically consist of two or three stories (usually 16-24 units
per building);

¢ Mixed-use buildings consisting of street level commercial and upstairs residential
should be an option (located in or adjacent to the focal area);

e Net density yield: 30-50 dwelling units per acre.
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Figure 4-17: Proposed housing types for the alternative Royalwood plan (drawings are not to scale).
(Source: Progressive Architecture, June, 1991:55.)

4.2.7 Design Consideration: Pedestrian Access

Objective: Provide safe, clear, and convenient access routes for pedestrians.

Issues: Walking and cycling pathways. Conventional communities are often planned
without much consideration for the pedestrian. Rather, the focus of planning and

designing residential communities has shifted toward the automobile.

Discussion: Neighbourhoods should be designed to accommodate the needs of the
pedestrian.  Sidewalks or cycle paths are rarely provided in conventional
developments, forcing the pedestrian to share the roadway with automobiles. Clear
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pedestrian routes should be provided, connecting neighbourhood features in a safe
manner. Bicycle trails should also be present within the neighbourhood to offer an

alternative method of transportation.

Design Responses:

e Provide exclusive pedestrian routes within the neighbourhood to connect public
places and spaces, recreation areas, schools, and the neighbourhood’s focal area;

® Design pedestrian routes within shelterbelts (see Figure 4-14) to maximize
pedestrian comfort in both summer and winter;

e Provide bike trails that extend to neighbourhoods and main roadways adjacent to

the site.

4.2.8 Design Consideration: Urban Efficiency

Objective: Provide an “efficient” layout and urban form that requires minimal

infrastructure implementation.

Issues: Density, saleable frontage, and street system. Affordability has a direct
relationship with the “efficiency” of a development. Housing prices are influenced
by the development (infrastructure) costs. Higher densities result in lower
development costs, which in turn result in more affordable housing. ‘“Urban
efficiency” tests are common and reliable indicators for determining the initial

“feasibility” of a development (see section 3.1.7). The results of the tests can
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influence the choice of housing markets targeted. The tests consider the amount of
saleable frontage and infrastructure within a development. The configuration of the
street system is an important factor for “efficiency” because it represents a

development’s infrastructure.

Discussion: The “services-to-frontage ratio” and the “saleable frontage per
developable acre” are two “urban efficiency” tests used by developers to determine
the “feasibility” of a development. According to both tests, a residential
development is more likely to be “efficient” when the saleable frontage is
maximized. The alternative concept should recognize two important considerations
for increasing the amount of saleable frontage in a residential development. First,
higher density housing is needed to increase the frontage-to-services ratio. Second,
an “efficient” street system is needed. The most “efficient” system from a
developer’s perspective would consist of long, straight roads, minimal side streets
and intersections, and having saleable frontage extend down the length of both sides
of the street. Straight road grid patterns are easier to construct and provide the most
efficient manner of service delivery (Lynch, 1962). Lot plotting is more manageable,
as fewer irregular-shaped lots are likely to result. The straight gnid system has been
criticized for being monotonous and not responsive to topography or other
conditions. Although topographic features are not a factor within the site, the grid

should respect other features such as wooded areas.
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Design Response:

» Incorporate higher density housing into the alternative concept;

¢ Design a street system with minimal curves and intersections, while respecting
site features;

e Maximize saleable frontage on both sides of streets (where it is practical to do

50).

4.3 The Re-Design

This section presents the re-design concept for this research project. First, a review
of City requirements for the site is provided in sub-section 4.3.1. These requirements
are combined with the design responses established in section 4.2 to produce the
alternative concept. The concept is presented in sub-section 4.3.2 (Map 4-4). Sub-

section 4.3.3 describes the features of the alternative concept.

4.3.1 Subdivision Requirements

Various City of Winnipeg departments and divisions such as Parks and Recreation,
Works and Operations, and Streets and Transportation prescribe certain provisions
for subdivision plans. The City has outlined a series of requirements for the
Royalwood site, which are listed here to help direct the re-design process. Site
requirement information was obtained from Development Agreement Parameters

(City of Winnipeg, 1989) and from copies of City correspondence to the developer.
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e Private approaches (driveways) onto Bishop Grandin Blvd. or on the main road
are restricted;

e Lot depths along Bishop Grandin Blvd. are to be at least 41 metres;

* A main road running north-south through the neighbourhood is to be accessed
from Bishop Grandin Blvd. and John Bruce Rd., having a minimum curve radius
of 220 metres separated by tangent sections lengths no less than 100 metres;

e A stormwater retention lake is to be included having a minimum surface area of 5
acres;

e John Bruce Rd. is to terminate at the Seine River and the railroad crossing;

e Winnipeg Transit requires a maximum distance of 400 metres from residential
areas to bus routes;

e A 4-acre school site is to be provided;

e 8% (or approximately 14 acres) of net developable acreage is to be dedicated to

“active” or landscaped parkland.

These subdivision requirements, together with the design responses from section 4.2,
are applied to the alternative concept, which is displayed in sub-section 4.3.2 on the

following page.
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4.3.2 The Alternative Concept of Rovalwood
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Map 4-4: The alternative concept of Royalwood. (Source: Drawn by the author.)
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4.3.3 Features and Rationale of the Alternative Concept

This section presents the features of the alternative concept. These respond to the
characteristics identified in the conventional plan listed in section 4.1.3. The features
explained in this section are housing diversity, neighbourhood focal area, residential
density, natural and contextual considerations, connections, pedestrian access, street

layout, and public and private space.

Housing Diversity: The single family home accounts for 60% of total dwelling units
in Winnipeg and approximately 70% in the region surrounding the site. The housing
profile in the alternative concept generally reflects Winnipeg’s housing mix, while
recognizing the site’s regional context. The housing mix for the alternative concept
(based on a total of 650 units) is as follows:

o 420 single family units or 65% of total housing stock;

e 100 garden apartment units or 15% of total housing stock;

e 66 semi-detached units or 10% of total housing stock;

e 64 rowhouse units or 10% of total housing stock.
The more expensive single family dwellings are likely to be located along the lake,
the river, and adjacent to natural areas. It is also likely that the cost of single family
dwellings will decrease when situated closer to multi-family units.® The more

affordable dwellings, including semi-detached, rowhouse, and garden apartment

® This has been expericnced in the conventional plan.
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units are located around the neighbourhood focal area and along the main road to be

more accessible to transit routes and local services.

Neighbourhood Focal Area: A focal area is included in the alternative concept to
provide neighbourhood residents with local conveniences. The focal area contains a
“village green” and public facilities such as daycare, and a meeting hall
Commercial activity can be accommodated within the facility if it is considered
viable. This location makes it accessible to all neighbourhood pedestrians (within a

five-minute walk of most households).

Residential Density: The overall net density yield of the alternative concept (9.1
d.u./ac.) is higher than that of the conventional plan (6.3 d.u./ac.). Higher density
housing, located along the main road and surrounding the focal area, consists of
semi-detached, rowhousing, and apartment units, which combine for a net density
yield of 20.2. According to Lynch (1962:147), this density level is considered

sufficient to support a few small shops (depending on the density over a certain area).

Natural and Contextual Considerations: The alternative concept has a general east-
west orientation for streets, residential areas, pathways, and shelterbelts. The
alignment responds to the climatic context, reducing winter winds from the north and
maximizing sunlight exposure from the south. Areas identified as having ecological

value were preserved. These areas include all woodlands and a small seasonal
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wetland. The developed areas are designed to achieve a synthesis between the urban
and natural environments. The alternative concept uses an “ecological management
to open space” approach to lower maintenance costs and energy input (see section
4.2.2). This approach includes the management of wetlands, woodlands, and
restored prairie grassland. These areas are not included in the 8% park dedication
required by the Parks and Recreation Department (see section 4.3.1) and, therefore,
would not be maintained by the City. Rather, the developer would be responsible for

maintaining these areas.

Connections: Physical and visual linkages are established within the site and the
local area connecting public places and open spaces as much as possible. This helps
facilitate pedestrian movement by linking residential areas to other neighbourhood
features such as the focal area, school, lake, parks, and other greenspace.
Connections are also made to the adjacent neighbourhood of Island Lakes to the east

and to the future residential development south of the site.

Pedestrian Access: The pedestrian pathway systemn is a prominent feature in the
alternative concept, linking the neighbourhood together. Some pathways extend
between residential properties, away from the dangers of automobile traffic, and
within shelterbelts providing protection from the elements. There is a total of 25,240
ft. (or 7.6 km.) of pathways/sidewalks in the alternative concept compared to 8,160

ft. (or 2.5 km.) in the conventional plan.
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Street Layout: The main road connects the pre-determined access points at Bishop
Grandin Bivd. and John Bruce Rd., running the straightest route possible while
avoiding natural areas. Rowhouses and semi-detached units face onto the main road
to achieve a more social atmosphere. Future public transit (bus) service is designated
to the main road and focal loop. The residential roads are fairly direct without
excessive curving or intersections, maximizing saleable frontage wherever possible.
All single family dwellings are automobile accessible from the street, while multi-
family dwellings are accessible by rear lanes and parking lots. Section 4.4.1.4
provides the lengths of streets and alleys for both the alternative concept and the

conventional plan.

Public and Private Space: The total area of public space (including schools, parks,
and “naturalized” areas) in the altemative concept is 68 acres compared to
approximately 71 acres of private residential space (a ratio of 1 acre of public space
for every 1 acre of residential space). In contrast, the total area of public space in the
conventional plan is 25 acres while the private residential space is 104 acres (a ratio

of 1 acre of public space for every 4 acres of residential space).
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Two cross-sections are provided to further explain the alternative concept. Map 4-5
shows the location of section A-B, which illustrates the neighbourhood focal area,
the main road, rowhouses, back alleys, and the retention lake (Figure 4-18). Section
C-D illustrates a single-family residential area including the street, the shelterbelt and

walkway, and a portion of the “naturalized™ area (Figure 4-19).

Scale 1:12,500

Map 4-5: The alternative concept with the locations of cross-sections A-B and C-D illustrated in
Figure 4-18 and Figure 4-19 respectively. (Drawing by Mark Spence.)
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Figure 4-18: Cross-section A-B from Map 4-5. (Drawing by Mark Spence.)
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Figure 4-19: Cross-section C-D from Map 4-5. (Drawing by Mark Spence.)
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Radburn, New Jersey Village Homes, Davis, Calif.

Figure 4-20: The alternative concept has similar characteristics, in terms of dedicated pathway space
and street access, to the older Radburmn plan, ¢a.1930 (on the left) and the more recent
sustainable development of Village Homes in Davis, California, ca. 1980 (on the right).
(Source: All images taken from Yard, Street, Park, 1994:55,62,63,155,157.)
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4.4 The Comparative Analysis

This section compares the conventional plan with the alternative concept using two
methods. First, a land use analysis is undertaken to show the main differences
regarding land use distribution and proportion. The second comparison is
economically based. Two “urban efficiency” tests, which the developer uses in the
initial stages of subdivision planning, are used to compare “efficiency” levels
between the two schemes. It is important to utilize the same tests that developers use

for determining a design’s “feasibility”.

4.4.1 Land Use Analyvsis

The land use analysis displays both schemes side-by-side to illustrate each aspect of
their composition. Some cost comparisons are included where applicable. The land
use features are presented in the order of size, starting from the largest land use
feature in the conventional plan to the smallest feature. The features include
housing, right-of-ways, greenspace, lakes and wetlands, schools, commercial, and
pedestrian circulation. (Note: All plans presented in this section are scaled at

approximately 1:25,000.)
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4.4.1.1 Housing

Conventional Plan

Alternative Concept

Single Family Dwellings
Number of units: 624
Total area: 101 acres
Net density yield: 6.18 d.u./ac.
% of total housing stock: 96%

Single Family Dwellings
Number of units: 420 (210 large lot &
210 medium lot)
Total area: 60 acres
Net density yield: 7 d.u./ac.
% of total housing stock: 65%

Multi-Family Dwellings
Number of units: 26

Total area: 2.7 acres
Net density yield: 9.6 d.u./ac.
% of total housing stock: 4%

Multi-Family Dwellings
Number of units: 230

Total area: 11.4 acres
Net density yield: 20.2 d.u/ac.
% of total housing stock: 35%
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Comparative Analysis of Housing: The alternative concept was designed to the
equivalent number of housing units as in the conventional plan (650 units). Single
family homes are predominant in the conventional plan, accounting for 96% of all
units. The alternative concept designates 65% of its total housing stock to single
family homes. Two different lot sizes are provided (large lots, averaging 7,200
square feet with 60-foot frontage; and medium lots, averaging 5,000 square feet with
50-foot frontage) to provide choice. The total space allotted for single family homes
is 40% less in the alternative concept than in the conventional plan, allowing more
space for other uses. For the purpose of this study, multi-family housing refers to
any dwelling unit other than single family detached. The twenty-six units designated
as multi-family on a 3-acre site in the conventional plan are condominiums in the
form of single family semi-detached dwellings, accounting for 4% of total units. The
alternative concept has 66 semi-detached units accounting for 10% of total housing
stock on 4.8 acres at a density of 13.5 d.u/ac. There are also 64 rowhouses or 10%
of the total housing stock accounting for 3.6 acres at a density of 18 d.u./ac., and 100
garden apartment units, which represents 15% of total housing stock on 3 acres at a
density of 33.3 d.u./ac. The housing profile in the alternative concept resembles the

demographic profiles of Winnipeg much closer than that of the conventional plan.
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4.4.1.2 Right-of-Ways

Conventional Plan

Length of main road: 3,250 ft.
e Length of residential roads: 19,305 ft.
e Length of John Bruce Rd: 3,150 ft.

e Total length of R.O.W.s: 25,705 ft.

Area of main road R.O.W.: 7.8 ac.
Area of residential road R.O.Ws: 27.6
ac.

e Area of John Bruce Rd.: 4.8 ac.

e Total area of RO.W.s: 40.2 ac.

Alternative Concept

AN
A

AN
uy

:

i
\

Length of main road: 3,530 ft.
Length of residential roads: 15,080 ft.
Length of John Bruce Rd.: 3,150 ft.

Length of alleywayvs: 4.025 ft.
Total length of R.O.W.s: 25,785 ft.

Area of main road RO.W.: 8.1 ac.
Area of residential road RO.Ws: 17.3
ac.

Area of John Bruce Rd.: 4.8 ac.

Area of alleyvways: 2.8 ac.
Total area of R.O.W.s: 33 ac.

Comparative Analysis of Right-of-Ways: The conventional plan has set the width of

its main road R.O.W. at 32 metres (approx. 106 ft.) and the residential R.O.W. width

at 18 metres (60 ft.). The R.O.W.s for the alternative concept are set at 30 metres

(100 ft.) for the main road, 15 metres (50 ft.) for residential roads and 9 metres (30

ft.) for alleyways. The alternative standards are similar to those dimensions used in

older neighbourhoods in Winnipeg. For example, residential roads in older parts of

the city have a typical R.O.W. width of 50 feet, which contained a paved road
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surface of 24 feet in width. The conventional plan also sets the residential street
width at 24 feet, but uses 10 feet more in R.O.W. width. Both schemes generally
have the same total length of R.O.W.s, measured at over 25,700 feet. However, the
area dedicated to the R.O.W. in the alternative concept is about 7 acres less than that
of the conventional plan due to the narrower width standards and the use of
alleyways. In addition to the benefits of saving space, the R.O.W_s in the alternative
concept can also be less expensive, while providing access to the same number of
units. A simple cost comparison on R.O.W.s can demonstrate this. The average cost
of a main road in Winnipeg is $379 per foot and $253 per linear foot for a residential
road.” Therefore, the approximate cost for streets in the conventional plan totals
$6,115,915 (34,884,165 for residential roads and $1,231,750 for the main road). The
approximate R.O.W. cost for the altermative concept would be $3,815,240 for
residential roads, $1,337,870 for the main road, and includes $293,825 for
alleyways'®, for a total cost of $5,446,935. Based on this simple calculation, the

alternative concept has a cost advantage of nearly $670,000.

® These figures are provided by Ladco and are based on the following specifications: Main road = 6™ water main,
10™ sanitary sewer, water and sanitary connections to houses, 200mm-thick concrete road, 2 sidewalks, boulevard
grading and sodding. Residential road = 6 water mains, 10” sanitary sewer, water and sanitary connections to
houses, 150mm-thick concrete road, boulevard grading.

10 Alleyways are calculated at $73 per foot and are based on 67-thick concrete with a gravel base at 15 feet wide.
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4.4.1.3 Greenspace

Conventional Plan Alternative Concept
Vegetation Vegetation

Comparative Analysis of Greenspace: The term “greenspace” here refers to both
landscaped or “active” parkland as well as “naturalized” areas, which include
woodlands, wetlands, and grasslands. The City’s Parks and Recreation Department
require an “active” parkland dedication of 8% (or 14 acres) from the 173 acres of
developable land within the site. The developer is obligated to maintain any
greenspace beyond the 8% requirement. The “active” or landscaped parkland in the

conventional plan consists of the riverside parkway, the park adjacent to the school, a
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lake-end park, and the buffer along Bishop Grandin Blvd. Seven acres of riparian
forest along the river is not included in the 8% dedication. The total area of
greenspace in the conventional plan is approximately 21 acres or 12% of the site’s
total area. In contrast, the total greenspace in the alternative concept is 67.7 acres or
38% of the site’s total area. This includes 45.9 acres of restored grasslands and
woodlands (including the riparian forest), and 13.9 acres of shelterbelts, which total
nearly 60 acres of “ecologically managed open space” (see section 4.2.2). A 6.6-acre
park located adjacent to the school and a 1.3-acre “village green” located in the focal
area, combine for nearly 8 acres of “active” parkland. Although the alternative
concept provides over three times more greenspace than the conventional plan, the
alternative would theoretically cost the City less in park maintenance. This is
because the City’s Parks and Recreation Department would only be required to

service the alternative concept’s “active” parkland, which totals less than 8 acres.
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4.4.1.4 Lake / Wetlands

Conventional Plan Alternative Concept

e Stormwater retention lake: 7.8 acres e Stormwater retenticn lake: 5 acres
o Wetlands: none e Wetlands: one, approx. 1 acre

Comparative Analysis of Lakes'Wetlands: The conventional plan provides a 7.8-acre
stormwater retention lake, but does not preserve the small seasonal wetland in the
south central region of the site. Most of the area surrounding the lake consists of
private lots. The lake in the alternative concept adheres to the required minimum
area of 5 acres. The wetland and the area surrounding the retention lake are

“ecological management” areas, requiring minimal maintenance or intervention.
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4.4.1.5 Schools

Conventional Plan Alternative Concept

e Total area: 4 acres o Total area: 4 acres

Comparative Analysis of Schools: A school site of 4 acres is present in both schemes,
as required by the City. Both schemes situate the school on the main road and are
roughly located in the same position within the site. Each has “active™ park space
adjacent to the school site, however the altemative concept connects the park with

the play field in neighbouring Island Lakes.
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4.4.1.6 Commercial

Conventional Plan Alternative Concept

o Commercial area: 3 acres o Neighbourhood facility: 0.7 acres

Comparative Analysis of Commercial and Neighbourhood Facilities: The
conventional plan locates its commercial area at the main entrance of Bishop
Grandin Blvd. to attract motorists as well as neighbourhood residents. The
commercial area is yet to be built. The developer does not expect that commercial
activity can be successful in the Royalwood site due to the proximity of the
competing commercial area located in neighbouring Island Lakes. The focal area in
the alternative concept contains “neighbourhood facilities” that can accommodate
commercial activity. Flexible zoning is also an option to include mixed-use

buildings for home businesses or home employment.
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4.4.1.7 Pedestrian Circulation

Conventional Plan Alternative Concept

e Total walkway length: 8,160 ft. ¢ Total walkway length: 25,240 ft.

Comparative Analysis of Pedestrian Circulation: The pathway system in the
conventional plan is restricted. Sidewalks line the main road and a paved pathway
extends along the edge of the Seine River forest. There are two connector pathways
leading to the river pathway from residential areas and one pathway connecting two
streets. An extensive pathway network is designed for the alternative concept. With
the exception of the main road, the pathway system does not extend along the streets.
Rather, the interconnected pedestrian system has pathways between residential
properties, under the cover of shelterbelts. Obviously, the expenses of the proposed
pathway system in the alternative concept are more than that of the conventional
plan. According to the developer, the cost for asphalt walkways are about $17 per
foot. There is approximately 1,660 feet of pathways in the conventional plan
compared to 18,180 feet of pathways in the alternative concept. The cost of these

pathways amount to $28,220 for conventional and $309,000 for alternative. These
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figures do not include the sidewalks along the main road since they are included in
the cost of the R.O.W. Also, there is a high expense associated with the shelterbelts

along the pathways, which the developer would be obligated to maintain.

4.4.2 “Urban Efficiency” Analysis

Developers have different methods to test the “feasibility” of their development
concepts. Ladco Company Limited applies two tests to their residential subdivision
designs. These are referred to as the “frontage-to-services ratio” and the “frontage
per developable acre” tests. If the results do not maintain a certain level of
acceptability, the subdivision design is altered until a more favored result is
achieved. These two tests are .uscd here to demonstrate the “efficiency™ of the

alternative concept compared to that of the conventional plan.

4.4.2.1 Frontage-to-Services Ratio

Ladco uses the “frontage-to-services ratio” test as a quick and reliable method of
determining a project’s “feasibility” in the early stages of subdivision design rather
than undertaking a full cost analysis, which is only undertaken in the later stages of
planning. A subdivision design is considered “efficient” when the test result
achieves a certain number. The formula divides the total linear footage of saleable
frontage in the development by the total linear footage of services (or infrastructure).
The resulting number is the frontage-to-services ratio (see section 3.1.7). The

developer’s minimum acceptable ratio number is approximately 1.3. The
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comparative calculations for the “frontage-to-services ratio” test are presented below.

The developer provided data for the conventional plan.

Conventional Plan

Saleable Frontage (ft.)

Residential 32,010
Commercial 720
School 790
Local Improvement
Recoveries for

John Bruce Rd. 3.150
Total Frontage 36,670
Services (ft.)

Main Road 3,250

Residential Roads 19,305
Local Improvements
John Bruce Rd.
Total Services

3,150
25,705

Frontage-to-Service Ratio

Alternative Concept
Saleable Frontage (ft.)

Residential 29,070
Public Facilities 330
School 560

Local Improvement
Recoveries for

John Bruce Rd. 3,150
Total Frontage 33,110
Services (ft.)

Main Road 3,530

Residential Roads 15,740
Local Improvements
John Bruce Rd.
Total Services

3.150
22,420

Frontage-to-Services Ratio

36,670 =143
25,705

33,110=148
22,420

The results of the test show both plans having acceptable “efficiency” levels
according to the standards set by the developer. The alternative concept has a
slightly higher ratio than the conventional plan. This is attributed to the saleable
frontage (in the form of rowhouses and semi-detached units) included along most of

the main road in the alternative concept. In contrast, the conventional plan has very

little residential frontage along its main road.
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4.4.2.2 Saleable Frontage per Developable Acre Yield
The second test used by Ladco is the “saleable frontage per developable acre yield”

test. This test gauges a development’s profitability potential and is widely accepted
by developers and municipal planners. The test divides the total saleable frontage of
a development by the number of acres that can be developed on that site (see section
3.1.7). The total area of the site is 180 acres. The total developable area of the site is
173 acres (seven acres is within the flood zone indicated by the 230-metre elevation
contour line). The developer’s acceptable limit for this test is usually set at 200 feet
of saleable frontage per developable acre. The following are the calculations and
results of the “saleable frontage per developable acre yield” test for the conventional

and alternative schemes. The developer provided the figures for the conventional

plan.

. Conventional Plan Alternative Concept
Total saleable frontage: 36,670 ft. Total saleable frontage: 33,110 ft.
Total developable acreage: 173 ac. Total developable acreage: 173 ac.

36.670 =212 ft./acre 33,110 = 194 ft./acre

173 ac. 173 ac.

The results of the test show the conventional plan having a higher yield of frontage
per acre than the alternative concept. The yield of 194 in the alternative concept is
below the developer’s acceptable limit. The 240 units of higher density housing

types in the alternative concept have resulted in lower residential frontage numbers.
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4.4.3 Comparative Analysis Summary

The comparative analysis examined the differences between the conventional and the
alternative schemes, focusing on land use in the first section and “urban efficiency”
in the second section. Housing, right-of-ways, greenspace, lakes and wetlands,
schools, commercial, and pedestrian circulation were examined. Both schemes have
650 housing units. The conventional plan consists of 96% single family homes. The
alternative concept has a more diverse housing mix that includes single family
detached (65%), garden apartment units (15%), semi-detached units (10%), and
rowhouses (10%). A diversity of dwelling types is able to provide more choices of
affordable housing for different family types, sizes, and income levels. Right-of-
ways (R.O.W.) in the two schemes were examined. The total area of R.O.W.s in the
conventional plan was more than the alternative concept, even though the total length
of R.O.W. in both schemes was almost identical. This is attributed to narrower
R.O.W. widths and the use of alleyways in the alternative concept. A simple cost
comparison of roadways has shown that the alternative concept can be less expensive
than the conventional plan by as much as $670,000 while servicing the same number
of housing units. Greenspace was also examined. The conventional plan has a total
of approximately 21 acres of greenspace (12% of the total area), including 14 acres
of “active” parkland that requires maintenance by the City. The alternative concept
has approximately 68 acres of greenspace (38% of the total area), including 8 acres
of “active™ parkland. The remaining greenspace is designated as a ‘“closed”

ecosystem, requiring minimum intervention from the developer. The land use
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analysis also examined lakes and wetlands. Both schemes use the lakes as
“connectors” from the river to the residential areas. The lake in the conventional
plan has private lots backing on to nearly all of its sides, limiting public access, while
there is complete public access to the lake in the altenative concept. Unlike the
conventional plan, the alternative concept also preserves a small seasonal wetland.
Both schemes have located the required 4-acre school site along the main road.
However, the alternative concept connects its school site with a park to the play field
in Island Lakes. Commercial areas were also studied. The conventional plan has a
3-acre site at its main entrance. However, the developer considers it unlikely that it
will be developed. The alternative concept does not include a “commercial” area.
Instead, “public facilities” are designated for the neighbourhood’s focal area. This
area contains daycare and other community services for local residents and can
provide space for commercial activity. Pedestrian circulation was the last feature
examined in the land use analysis. The only sidewalks in the conventional plan are
along the main road and a paved pathway extends along the edge of the Seine River
cormdor. The alternative concept includes a pedestrian network with pathways
interconnecting between the back lots of the residential areas. These pathways
would cost approximately $300,000 more than the pathways in the conventional
plan. However, savings from the reduced R.O.W.s (approximately $670,000) would
offset the extra expenses for the pathways. As a result, residents would have safer
pedestrian access and a better social setting (which are marketable qualities), while

having lower development costs.
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Two “urban efficiency” tests were undertaken in the comparative analysis to
determine the “feasibility” of both schemes. According to the developer’s standards,
the “frontage-to-services ratio” test considers both schemes to be “efficient”. The
alternative concept achieved a slightly higher ratio than the conventional plan. Based
strictly on a frontage-to-service ratio, the alternative concept presents a better return
on the developer’s investment. The second test was the “saleable frontage per acre
yield”. The developer’s acceptable limit is 200 feet of frontage per acre. The
conventional plan yielded 212 ft./ac. while the alternative concept yielded 194 ft./ac.
Although the alternative concept did not achieve the developer’s acceptable yield
level, an exception can be made here. This test favors the single family dwelling
subdivision, giving the alternative concept a disadvantage because it uses different
housing types with higher densities, which decreases the total frontage in a

development.
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This chapter has two main sections. First, a reflective overview summarizes the
research project’s accomplishments, shortcomings, and general observations. The
second section provides a list of recommendations for the City of Winnipeg
concerning the development of sustainable communities. Recommendations are also

suggested for further study of topics related to this research project.

5.1 Reflective Overview

Sub-section 5.1.1 provides a summary of the project’s accomplishments. Sub-
section 5.1.2 acknowledges and reflects upon some of the project’s inadequacies. A
number of general observations are discussed in sub-section 5.1.3 pertaining to issues

addressed in the project.

§5.1.1 Accomplishments

This research has presented a planning and design approach that takes a first step
toward an alternative method of neighbourhood development and away from
conventional methods that contribute to urban sprawl. While the alternative concept
is based on principles of sustainable development, it does not strive to include a wide
range of sustainable measures. It represents a compromise between sustainable
design and designing within the limitations set by developer, government, and

consumer acceptance.
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Each of the stated goals of this research project was addressed. These were:

e To show an alternative method of planning and designing residential subdivisions
based on the principles of sustainable urban development;

e To show how a residential subdivision, planned and designed according to
sustainable principles, may appear;

¢ To show if a sustainable neighbourhood example can achieve or exceed the same
level of fiscal “feasibility” as a conventional design.

The planning and design approach for the alternative concept 1s described in section

3.1. Section 4.3.2 displays an illustration of the concept, which is the result of stated

planning principles from section 3.1.4, synthesized with the design responses

established in section 4.2. “Urban efficiency” tests were applied to the alteative

concept to determine “feasibility” and compared to the conventional plan. This

demonstrates to developers that alternative designs are capable of yielding

“efficiency” levels comparable to conventional designs.

The research project identified the features that are commonly associated with

conventional neighbourhoods (see section 2.3.1). The alternative concept has

recognized and addressed each of the following features in the re-design:

115



Conventional Feature: Limited variety of housing types.
Alternative Response: The alternative concept has utilized different dwelling types to
provide a choice of affordable housing for a variety of income levels, and family

structures.

Conventional Feature: Local commercial conveniences located outside of
development (usually in a strip mall on arterial routes).

Alternative Response: The alternative concept has recognized the importance of the
“nucleus” as a key component of urban organization. A focal area was established in
the re-design to provide neighbourhood residents with basic community and
commercial services, récogm'zing that the existence of a nearby strip mall on Bishop

Grandin Blvd. will limit the economic viability of the nucleus.

Conventional Feature: Low residential densities.

Alternative Response: The alternative concept established higher residential densities
to maintain thresholds of service viability (such as public transit and commercial
services), and to reduce development costs while increasing the level of “urban

efficiency”.
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Conventional Feature: No particular adherence to site planning or local ecology.
Alternative Response: The alternative concept has recognized contextual features
such as climate, topography, and vegetation, and has emphasized the preservation of

ecologically sensitive areas within the site.

Conventional Feature: Planned as separate individual entities; minimal connections
to adjoining neighbourhoods.

Alternative Response: The altermative concept was designed to connect with
adjacent areas and features as much as possible. Linkages were also established

between different land uses and features within the site.

Conventional Feature: Car-oriented design; little consideration for the pedestrian.
Alternative Response: The alternative concept has included an extensive pedestrian
pathway system, removed from the streetscape and enclosed within shelterbelts to

increase pedestrian safety and comfort.

Conventional Feature: Non-linear, winding street system.
Alternative Response: The alternative concept has utilized a relatively straight,

simple street grid system for efficient service delivery and to decrease confusion of

orientation.
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Conventional Feature: Very high proportion of private space compared to public
space.

Alternative Response: The alternative concept was designed to provide ample public
space in relation to private space. The concept provides one acre of greenspace

(including all parks, open areas, and woodlands) for every acre of residential space.

In addition to the stated goals, this research project intends to benefit the City,

developers, homebuilders, planners and urban designers, and the consumer by:

¢ Encouraging further interest and research into sustainable urban development and
other alternative approaches;

e Provoking thought toward the reconsideration of values such as social equity,
affordability, accessibility, ecology, local conveniences, and pedestrian
considerations;

o Encouraging an increased awareness for subdivision planning, realizing that it is

not a matter of simply maximizing lot yield within a site.

§.1.2 Shortcomings

Although this research project has attempted to present a step toward more
sustainable neighbourhood development, the alternative has focused primarily on the
“approach” to planning and design. While concentrating on certain aspects of a

project, it is inevitable that other important issues relating to the subject will receive

118



less attention or be left out entirely. The following acknowledges at least three issues

for further research.

The first issue is how the alternative concept is able to effectively address urban
sprawl. The alternative concept was designed to match the same number of dwelling
units (650) as the conventional plan. The main reason for this was to demonstrate
land use efficiency when utilizing different housing types. Although the alternative
concept has achieved higher residential densities than the conventional plan, the
total number of units per acre for the entire site remains the same. In other words,
the same number of dwelling units exists on the same amount of land in both
schemes. Therefore, this particular method is more effective for demonstrating land
use efficiency within a site, and less effective for addressing urban sprawl. The
research project could have been more effective if the alternative concept was
planned without the targeted number of dwelling units. The re-design could have
then included the maximum amount of dwelling units based on the stated planning

principles and design guidelines.

The second issue that should have been addressed in more detail is public transit,
since it is considered an integral part of sustainable urban development for three
main reasons: environmental, economic, and social. Sustainable communities are
typically comprised of various housing types, which accommodate a variety of

residents having different economic situations. The lower income residents may rely
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on public transportation for trips to work, shopping, school, etc. Higher transit
ridership results in fewer cars on the road, which alleviates traffic congestion and
reduces exhaust emissions. Higher densities support public transportation by
increasing the total number of potential riders residing within close proximity to
transit routes. The altermative concept acknowledged this by providing higher
density housing along the main road and surrounding the neighbourhood focal area
(designated as the proposed transit route). However, more attention could have been
directed toward the actual bus routes that pass by the site, and future transit links
with adjacent areas. Route #75 runs east along Bishop Grandin Blvd. to the
University of Manitoba, while route #55 runs north along St. Anne’s Rd. to
downtown. Both routes present good transportation opportunities for students and
workers living within the site. Figure 5-1 illustrates possible examples of how the

site could be serviced by existing transit routes.
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Figure 5-1: Possible bus routes in the alternative concept shown at different phases of development.
(Drawings by Mark Spence.)

A third issue that should have been further addressed in this research project involves
local employment. Sustainable communities should provide job opportunities within
the neighbourhood. The alternative concept limited facilities in the focal area to
accommodate local commercial functions. Different innovations for local
employment opportunities should be explored. For example, the possibility of
including home-based businesses within the neighbourhood could be a viable option
if zoning codes were altered to allow for mixed residential/commercial use. This

issue is included among the recommendations in this chapter.
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5.1.3 General Observations

It could be argued that the urban sprawl phenomenon is the result of the most
successful marketing campaign in the history of urbanization. People buying into the
“American Dream” entitles them to own a single family home and yard away from
the problems of the city. Large developments like Levittown and Don Mills made
the “Dream” affordable for the middle class family. Despite its noted flaws, urban
sprawl is actively supported and remains a popular choice for homebuyers because it
has been the dominant building trend over the past five decades. People are
generally more comfortable with the things that are most familiar to them. Proposal
to alter this trend may meet considerable resistance. The perception may exist that if
we no longer pursue the “American Dream”, then it follows that we must change our
social value structure as well. The marketability of sustainable development is
unlikely to have the same impact as the marketing of suburbia, which offered the
opportunity to buy into something that only the social elite could once afford.
Marketing sustainable development might be harder to sell because people may
perceive it as something that takes away rather than contributes to their lifestyles. In
other words, instead of offering “more™, like suburbia does (i.e. more private space,
larger house and yard, personal transportation), sustainable development may be
perceived as something that offers “less” (i.e. reduction of house and yard size,
replace the car with public transit). It should be emphasized that what we perceive as
desirable in suburbia now, may be detrimental to future generations. If alternative

communities are being proposed, then the evaluation of those communities should be
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based upon different values as well. Although the fiscal bottom line is still important
(and is arguably the deciding factor for development proposals going forward), a
development’s worth and success should also be judged on those features that make a
neighbourhood desirable and livable. This research project used an economic
evaluation system to determine if the alternative concept could be considered fiscally
“feasible” according to the developer’s standards. Although this was an important
exercise, the “urban efficiency” tests are strictly economic. Amenities (such as trees,
water, open spaces, and pathways) and public services (such as daycare, teen drop-in
centres, schools, libraries, and community activities) are all relevant factors for the
homebuyer. Providing such features can enhance the marketability of the
development. The neighbourhood should be viewed as a place of socializing,

shopping, recreation, and employment, rather than simply being a place to live.

Prior to embarking upon this research project, it was assumed that conventional
development was continuing in the City of Winnipeg due to the will of the developer,
while the City’s role was to ensure that zoning codes were being enforced. After
researching the situation more closely, a different cause for the continuation of
conventional development was revealed. Apparently, Winnipeg developers are
willing to attempt alternative development projects instead of continuously
reproducing the conventional (Ladco’s initial concept for Royalwood is one example
of this). When a developer submits a subdivision proposal, it is subjected to a series

of amendments by various City Departments and ultimately resembles a

123



conventional design. Rather than dispute the amendments (which can be costly and
cause delay), developers usually accept the amendments and proceed with the

project.

There is a second identifiable agent that contributes to conventional development.
Mr. Ed Dolhun is a planner and engineer with the City of Winnipeg who has
submitted alternative subdivision proposals for development in the past. One such
proposal was Canterbury Park, which was roughly based on the Radburn model and
contained similar features to the alternative concept (i.e. homes face inward to inner
parkway with sidewalks). While certain City Departments (primarily Parks and
Recreation, Streets and Transportation, and Works and Operations) have discouraged
alternative subdivision proposals, the homebuilders were usually even more opposed
because they were reluctant to stray from routine industry practices. Even though the
developers were willing to take a chance on alternative projects, homebuilders were
not willing to provide homes for those projects.'’ If homebuilders contribute to the
continuation of conventional development due to certain concerns, then those
concerns should be addressed. According to Mr. Dolhun, homebuilders are worried
about the uncertain marketability of alternative developments.  Winnipeg
homebuilders are comfortable building for conventional developments because
homes always sell in these markets. Alternative schemes are unlikely to be

developed unless homebuilders are convinced that the consumer is willing to buy

" Information was obtained in  telephone interview with Mr. Dolhun on February 4, 1999.
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into such a development. Of course, the problem is how something can be proven if
it does not exist? Developers and homebuilders are calculated risk-takers, and are
unlikely to accept experimental projects unless incentives are provided to guarantee
their investment to produce alternative project examples. A government-funded
program (perhaps all three levels of government) would probably be needed to
guarantee that all costs would be recuperated. However, it has been stated that the
City government is part of the problem because departments such as Parks and
Recreation, and Streets and Transportation tend to discourage alternative
development concepts. It is most likely that government involvement is required to
establish favorable conditions for alternative development implementation. The
following section includes a list of recommendations for government involvement in

the development process.

5.2 Recommendations

This section contains recommendations for the City of Winnipeg and its various
administrative  departments regarding the implementation of sustainable
neighbourhoods. This section also includes suggestions for further research of

sustainable development issues for the City of Winnipeg.

A city has the responsibility to all its citizens to adequately provide basic needs in an
equitable manner. If sustainable communities were to be developed in Winnipeg,

then government-level assistance would likely be needed to aid the effort. There is
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evidence that developers from the private sector have tried to instigate innovations in
subdivision design, but were eventually discouraged by the City. The City should
take a more proactive role in encouraging innovative community development, and
recognize that it might be in their best interest to at least examine alternative
neighbourhood designs. The concept of sustainable urban development is still
relatively new to North America. The City should research this concept and perform
a study on its viability (such as Calgary’s Sustainable Suburbs Study (1995)). If the
conclusions are positive, recommendations should be made for changes in current
subdivision standards and an outline plan should be made for possible
implementation. The City should also consider the possibility of implementing a
“sustainable neighbourhood prototype” (this could be a multi-level government
project in co-operation with other interested parties such as the Canadian Mortgage
and Housing Corporation, Canadian Institute of Planners, and the Urban
Development Institute). This prototype could serve as a “living” educational tool for
the City, developers, homebuilders, and the public. The prototype could be studied
for its fiscal effectiveness, while demonstrating to the public that lifestyles are not
greatly altered. Government incentives, in the form of development fee waivers,
guarantees on investment, and reduced land costs, should be available to developers
and homebuilders to build sustainable prototypes, while homebuyers should be
offered tax credits. The Royalwood site could have offered an excellent opportunity

to build a sustainable prototype, since the Provincial Government owned the site

prior to Ladco.
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The following is a list of recommendations intended to provide a more favorable
setting for implementing alternative developments in general and sustainable

communities in particular:

e Alternative subdivisions should be an option for the City to review. The City’s
Planning Division should alter certain codes, standards, and guidelines of
subdivision development that impede the opportunity for alternative innovations
to occur,

e Establish flexible zoning for the possibility of locating small businesses within
the neighbourhood. Opportunities for home occupation should be provided,

e Establish a site specific range of density for residential developments (i.e. #of
dwelling units per acre) to maximize land use efficiency and to curb sprawl,;

e Sustainable developments should be constructed on urban infill sites wherever
possible, utilizing existing infrastructure to minimize costs;

s A site analysis should be included as an important part of the subdivision
planning process. The subdivision design should respond to contextual features
such as climate, surrounding uses, and natural features (i.e. vegetation,
topography, and drainage);

e Neighbourhood focal areas (or “nodes™) should be established centrally within
neighbourhoods to provide convenient access for residents to basic commercial

services and community activities. Higher-density housing should be planned
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near or adjacent to neighbourhood focal areas and transit routes to increase
viability;

Subdivision planning should respect surrounding land uses and linkages.
Neighbourhoods should be planned as interconnected areas rather than separate
entities. The City should provide conceptual plans that show neighbourhoods in
relation to their regional contexts. Figure 5-2 presents an example of a regional

concept plan for the Royalwood area;

Fu31a0W1

1% |

FARMBAND
MaPLEL

Figure 5-2: A conceptual sketch of the region containing the Royalwood site based on an alternative

approach. (Drawing by Mark Spence.)

Develop site specific standards for greenspace/open space. Location of parks,
greenspace, and open space should be influenced by site characteristics. The
City should re-think its policy of limiting the developer to the current
requirement of 10% “active” parkland dedication, which contributes to the
destruction of parkland and natural habitats;

The City should explore the option of an “ecological management of open
spaces” approach for areas requiring minimal maintenance (including areas
surrounding stormwater retention lakes). There are lower labour and
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maintenance costs associated with this approach, as well as a reduction in
pollutants and waste;

The City should pre-designate places having ecological value as being strictly
“off limits” for development and be incorporated into the local greenspace
network;

There should be an emphasis on good pedestrian circulation from the initial
stages of neighbourhood planning. Opportunities should be maximized for
pedestrian transportation (i.e. walking/cycling pathways) both in the site and
regionally;

Public transit plays a key role in supporting sustainable communities. Transit
routes should be planned in the initial stages of neighbourhood design to
access the neighbourhood focal areas proposed. Residential densities along
transit routes should be high enough to sustain good transit service;

Planning alternative developments requires better integration and co-
ordination from many interests and agents. Initial stages of conceptual
planning and design should involve the input from design teams consisting of
planners, urban designers, architects, landscape architects, developers,
homebuilders, engineers, and various City Departments. Public input is
equally important to guide alternative projects and help determine what is

acceptable to the consumer. Design charettes should be utilized to aid the

process.
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This research project has examined the concept of sustainability as an alternative

approach to neighbourhood planning and design. Due to time constraints and other

limitations, some issues were not adequately addressed in detail and require

additional investigation. The following is a list of suggestions for further study

relating to sustainable urban development in Winnipeg:

¢ An investigation (of either the City or the private sector) to expose the
mechanisms, barriers, and reasoning that prevent or discourage the development
of alternative concepts in Winnipeg;

e A further investigation of residential densities, service thresholds and their
relationship to “viability” in Winnipeg;

¢ An examination toward possible partnerships to fund the construction of a
sustainable neighbourhood prototype in Winnipeg;

e A survey of local developers and homebuilders to determine and gauge their
interest toward the construction of a sustainable development in Winnipeg;

e A survey of consumer attitudes and preferences toward a sustainable

development concept in Winnipeg.
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Appendices

Appendix A: Ecology of the Royalwood Site

This section identifies the ecologically significant areas within the study site and
focuses on the quality of habitat. An inventory of different types of flora and
fauna common to the area is provided here. All recorded data was taken from
the City of Winnipeg’s An Assessment of Vegetation and Wildlife Habitat for the
Seine River Parkway (1995). Further field inspections identified the forested
areas within the Royalwood site as being similar in composition with that of the

forest along the river corridor.

Forest Canopy

Understory (smaller
ees & larpe shrubs)

Lower Undersiory
(grasses. woody
piants & shrubs)

Stream Edge (logs &
wet grasses)

Aguanc Habitat
(waer lily & duck
weed)

Suearn Botiom  «em
(bouom-dweliing
organisms}

Aguifer —

OJ_v:{w-."’ 2%
Cadot T
.

° Sy Ry
.- 2T -
LIS
A L4 :
[P il S - .. te .

Flood Plain Upland

A diagram of typical vegetation structure along a stream corridor. (Source: An Assessment of
Vegetation and Wildlife Habitat Quality for the Seine River Parkway, the City of Winnipeg,
1995, p. 4.)
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The following list is an inventory of the plant and animal species that were

observed in An Assessment of Vegetation and Wildlife Habitat Quality for the

Seine River Parkway (1995) found on pages 38-48.

Plant Observations
Native Sedges, Grasses & Rushes

Common Name Family Genus Species
American Elm__ ... i Ulmaceae | Ulmus _ __ amencana L.
Sedge Cyperaceae 1 CarexSpp. . - )
‘Slender Wheat Grass .| .Gramineae . ._. .. :|.Agropyron . ... .. .| frachycaulum (Link)
Malte
TickleGress | . ) Agrosus______ scabra Willc.
 (RoughHairGrass)_ . | e —_

‘gcrardl \nrman

Big Bluestem e eenn] . Andropogon L
. Slough Grass..___ .__J T T T T T U Beckmania " | syzigachne (Steud) Fem..
Northern Reed Grass Calamagrostis inexpansa A. Gray
Nodding Wild Rve __ _Eiymus . ._] canadensisL.
__{(CenadaWildRye)____|_ - o JR =
Mat Muhiy _ . _Muhlenbergia __ | richardsonus (Trin) R\db
Witch Grass,_ ...\ ~Panicum___ o capiliare L.
Switch Grass Pigpicum - _vigawmLl.
TReed Canary Grass_ 2} o oo o ~| ~Phalanis_. " | -arondinacea_ -
Alkali Chord Grass __Sparuna _gracilis Tnin. -
¥ Prairie Chord | | Grass, - . 2§ s Sin e s _‘,’Spm.ma’«'— | pectinsa Link. <. .
Prairie Dropseed Sporobolus _ __i_xs}ero[g;:&sff _A-_g'c‘l:_“ .
FRUSH L ] SIuncactat et | AHUBCOS 8PP ks ] Bt e e iE e te 1o
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Plant Observations
Native Shrubs & Trees

Common Name Family Genus Species
Mannoba Maple . Aceraceae (Maple) Acer negundo L. var. mienus
A {(Brtt) Sarg.

American Hazeimat ~ | Bemlacese (Birch) | Corylus americana Walt.
Beaked Hazelnut L Corylus cornuta

“Twining Honeysuckle Caprifoliacese Lonicera diocia L. var
‘ Cieeiee . - .| (Honeysuockle) e -} . Bi8uCEsCEDS (RybA)
Bun.

Western Snowberry T T T Symphoricarpos occidentalis Hook.
HighBush-Cranberry _ { | Yibumum _ opulus L. vac americamm

(Mill) Ait.
Downy Arrowwood Vibumum rafinesquianum
T T | schales

Chmbmo Bmcrsweet Celasrraccae (Staﬁ‘-u-ee) Celastrus scandens L.

" Red Osier Dogwood .| Comaceae (Dogwood) | Comus_ -~ | albal. o
Wolf Willow /Silverberry | _Elacagnaceae (Oleaster)| Elaegnus ___ .| commutata chh
"BurOsk ) Fagaceae (Beech) Quercus . " | macrocarpa Michx.

~Green Ash ..Oleaceac (Qlive) :....| Fraxinus._ . | pennsylvanica Marsh.
. var. austinnii Fern

SaskatoonBerry . " |_Rosaceae (Rose) = __-|_ Amelanchier.___,. _ | _alnifolia Now. . _ _

Round Leaved Hawthom Crataegus rotundifolia Moench.
_WildPlem " T T T T Prunus "7 | smericana Marsh.
" Canada Plum Prunus nigra Ait.

Choke Cherry Prunus ) virginiana L. var.
RSN EU R _ | Janelanocarpa (A. Nels)Sarz.

Prickley Rose Rosa aciculans Lind!.
_WoodsRoss T | “Resa T ] Cwoodsii Lindl T

Rose species Rosa sp.

Red Raspberry -.Rubus 3 damus L var acuieesissmus
T = B L | Regel &Tiling -
I Narrow Leaved . - baDuRoi ... _

Meadowsweet
< Balsan: Poplar - =270 7717 “balsamiferal 7

. Cononwood ) ‘ denodes Marsh
'Tr&bﬁngAsp:n;,._ o P :r:mnlmdes}cﬁdu.

[PussyWillow/ o - 2o i | Zduscolor MuhL

Diamond Willow
| ““Peach-Leaved Willow . | =mygdalcides Anderss,

| Wild Black Cuna.m americanum Mill.

Northern Gooseberry oxyacanthoides L. var.
T e T T T | T T T T Soxyacantboides. T




Plant Observations « Native Forb Species

Common Name ~ Family Genus Species

Ostrich Fern Polypodiaceae (Fern) Mancucqia o struthiopteris (L.) Tod.

P S A e

" -Common Canail | “Typhaceae(Camail) __.{ Typha ' 7~ | lamifolia .
Narrow-Leaved Cattail Typha angustifolia

“Narrow Leaved ™ "~ 7| Alismacest ™" T | TAlisma T 77T | -gramineum
WarerPlamain | (WaterPlamam) %4 - o |
Poison vy “Anacardiaceae Rhus B - radicans

“IndianBemp . "7 | .Apocynaceae - " { Apocynum .-~ | cabnabinum
Sweet Flag Aracea (Arum) Acorus { calamus L.

- - —— Rt da kb Se RS DS

'Wild Sarspariila_ . | “Araliaceac (Ginseng)_. | Asala , , - | nudicaulis
Dwarf Milkweed Asclcpnadaceae Asclepias ovalifolia

" Common Millkcweed | T T T| -Asclepias” 77" " -l syraca
Harepell Campanuiaceae Campanula rotundifolia

+Common Yarrow . | ".Compositac_ " 77| _Achillea T 77 | amillefolivm T
Giant Ragweed Ambrosia oifida L.

TRagweed | T T | CAmbiosia T 7| psilosiachya T T
Praine Sage Arntemisia ludoviciana

A cte . St e M S R S Y T, T T T
-Aster Species o e R e ~ASter _ - . SPe
Many Flowered A.Ster ericoides

FSmooth Aster *= " " UE T “elaevis S
“ciliolatus andl

Lmdlcv‘s Aster
“*White Opiand Aster____ | ptammicoides - _ _
fioodmanii

"'loocmans'l'msue

ZGumweed S s Tsquarrosa .
Rhombic L:avcd laetifiorus

Sunflower

“Nimowigaved T ] T " maioaliani Seirad.
""s‘. uﬂlow“-"":-:!,;;a":{; SR oA, 1 ;-' e e —

canadanse

Ztatarica
hguhsryllus

Canadz Hawkwesd
BlesLemnce ~ .- o |
Meadow Blazmgsta!'

| FATTow-leaved COllSTFOOL | Simr Tt s _ "-_,‘._3_.agmms e
" Canada Goldenrod olidag canadensis

LS Dot PR OB i i S T~ e ABa oo £ td Tl 1 YO -
S . GOMdenOd 22 o | g i a e A naty ESolidage BE o Angida e L m e T
oy o L g SPOHAFTRNTAN | R, IR 1AL 5 e
Cocklebur i i
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Common Name Family Genus Species

_ Purple lek-vetch Legummosae (Pea) (Astragalus danicusRez.

" Canadian Milk-vetch | 5 2= T T CAstragatus T T U | canadensis LT T

Wild Licorice Hedysarum lepidota (Nut) Pursh

- WildPeavie o e | Tadwras S - <) -venosus Mubl. ;.

Hog peanut . . Amphicarpa bracteata (L). Fem

Lesser Duckweed Lemnaceae Lemna . minor L.

(Duckweed)
Prairie Onion . .._.| Liliaceae (Lily) . .| -Allitm____—__ " | textile Nels. & Macbre.
Wood Lily/ Praine Lily Lilimm philadelphicum L.

’“W'ldL'ly ofzbeVane) ST ET T T T Maianthemum 7 | | canadense Desf var.

oo e e | cimtevius Fem. |

Cam Sofc;r‘rlsﬁ? Scal Polygonatum “canaliculatum (Muhl.)
Pursh

“Ealse Solomon's Seal_ | T~ | Smilacina____ . | steliata (L) Desf
Smilax herbacea L. var.

Carrion Flower
lasioneura (Hook) D.C.
~Trillitm (Noding N e Tl e - | ~ceminem L var macoangteam
_Wakerobin) -5 - - - 3] - Lo teal Do et T e o —Ram, & Weig.

"~ Moonseed M:mspermism Menispermurm . canadense L.
(Moonseed)

“Yeliow Pond-Lily 'Nymphaeaceae Nuphar vancgatum Envclm
' (Water-lily) : L
_Ycllow‘Evc.nmg“P:mlmsc -Onagracea ’:’5:,: “_W,{i..:::- Tbxcmxsf..‘vzrmncscens

: “Pri s D A i - ’:B:&szmtmn

on e ——

Cypripedium calceolus var. pubescens

Tt Vetiow Lady's
_(Wilid,) Correll_

Slipper
‘Yeﬂaw‘\kood-Sont]

'--_4»- TR ulae v-\-

. o :
PR Tt .-‘.,mg mard st

| Downy Plox
Swamp.Smaztwwd

v ,‘“. -&'
Flm IS

s

Water Smartweed

Fnnged Loosesmfe anulaceae (Pmnrosc)

Whorird 10082siTie —n s~ ] o
Red Baneberry Ranunculaceae
: {Crowfoot)

et N»w ¢~y u_\—l,
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Downy Yellow V‘olet -

- M~n°~:;a Zpk:

9‘%

m:“:n C ’ ‘ ] "'.'::»:“ 53

Common Name Family Genus Species
Tall Meadow-Rue ‘ Thalicowm |  dasycapumFisch. & Lall
" Veiny Meadow-Rue ool o e Thalictram ™ o venulosum Trel
Smooth Wild Su'awbcny Rosaceae (Rosc) Fragaria___ | _ virginiana Dcne.
. Silverweed | PSR | FPoentila . .| -apserinaL. % .. .
Yellow Avcns_}‘_ I __Geum Y _ apleppicum Jacq.  _
Northern Bedstraw_ ~{ ~“Rubiaceae -2 5 2| :Gabiom .. __. .| paluszel.
Sweet Scented | Bedstraw . . .. Galium e ooe | . triflorum Micha.
—Pale Comandra. .. .| -~Santalacese - o). e | - ¥ IOgUSTIfOlR (DC) T
_ Blue Monkey Flower ___ Scrq:tmla:m(ﬁgwm) Mimutes ] nringensL. o
".Commeon Mullen - i | T Vebaseaum . _ | :thapsusL.
Binersweevclimbimg Solanacca: (Pomtoe) Solanum dulcamara L.
Nightshade o
_Water Hemlock . "] _Umbelliferae (Parsley)| - Cicita . s . x| ~Toculaa L var angustifilia
CowParsmip. _ . b e it Hcraclcum_,ﬁ e} ... Janatum Michx
Smooth Sweet Cicely Tlat o R - anstaa (Thunb.) Mak
e T3 S T et i) et o b A e XADE il
Biack Snakeroot .| __marilandica L.
- ..Golden Alexander . . BN —aurea(l }Koch .
Stinging Nettle Urucaccac (Nettle) dioica L. var. procera
— | uhty
- WoodNeqle ifro coir 5| st w G o | .canadensic (1) Gaud. .
_Early Blue Violet . Yiolaceae (Violey) 1 . adunc2 L.E. Smig.l‘_l:__'”
"= Crowfoot Vialet o eSS Mo ~pedatifida . - —

_ _pubcsccns Au .
= Tcirkii P =

riparia Mich.

!ﬂﬂmkvzrbxfolia g
Z(Farwel)Biov, —L: o

cyhndnca A. va

o .nu-o ’ 7 S Fee
" Seaside Buncrcup . e ‘ Rar_mnculus .
Wil Colmhbine ;o] e A T e
Marsh (Swarmp) Buttercup: Ranuncuius scptznmonahs Poir.
S iked—Waxcr Milfoi] Haloragaceae _Myrophylium 1..3p icatum L.
Rdacese] P R B 1 ST I e ] m e A
Common Blue- Eyed Sisyrinchium ‘montanum Greene.

alum T

.l".‘l'—ll '?7"\?}
3T EPnH
e 4~ S

] Gxam Hvssog | ‘ foemculum m (Pursh) Kze
mtwmm ‘L T vosaid . Mer M,W”g_mﬁ msjmlhsa E
> e b ’“‘s—*&‘»&mm «7:4...-.‘ TR SR G as ] WBenth SR Stewart
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Plant Observations
Non-Native Forbes

Common Name

Family

Genus

Species

Duckweed
“Bioebur ™

Lemnaceae

Noddmo Suckseed

“Maltese Cross
Lambs Qums

" i ki, ]

—— e ]
Common Wormwood

- . 3' E5ae ipk}“

(Goosefoot)

Lcmna

Lappula ‘
‘Lychnis T~ T
‘Cheopodiom

s

...t.'.‘r.un;:omz.,...,...,...,m.w

,.Ox-cve.Da:sv
Canada Thistle
Scentless Chamomile

-~

e VO meh « T e b wl e i o e

S hveae e reani TR D iy

Anemisia,
~Chrysanthemum .. .eoee]
Cirisium
Matricaria__

_Common PLantain « L] ixio couiss o =2 | Plantago oo
-Perennial Sow Thistle. .. .| e rcmmr s armmeemrmeeg ~-S0ONCHUS —
~Common Dandelion isiif Zew o i TACRXBCUIN wmnwe i
Goat’s Beard Tragopogon
.Horscmdxsh ,,_Cmcm:mc(Musxa:d) o|—Amoracia__

Rt -~

Sp.
- echinata Gilib.
" deflexa (Whal.)
abuml
Jappa I
vulgarisL.
.chanﬂmnml.. -
arvense L.
maritima L.
~=major}

g -

arvensisl._ _ _____ ..

~officinale Weber . _ ...
pratensis L.
austicana P.Ga::m:...B

..Peny_v,cr;_-'».(Slmk.!fssd)
“y“z 1 =] <, S

~B
~Alfalfa

LYellowFlag 1 _Iri

| =Myriophylium .|

_Thlaspi

_Ins

.Mnc.swncwﬁ?—*‘
Yellow Sweet Ciover,

Sy | L e

M .CIWM
W’mte Clover

T —— e T TIRARTRT
T pAa e el :
s iintn, i 3

rv _1! ii > o‘ Pl
- Medicago
. -JI Eﬂ“gt Lol

.,:fp.@!wm

B el St e d
o e
~ =

Meluotus

-

- pseudacprus -
~satival. ——
AEEML.. = ? W, S
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Plant Observations
Non-Native Shrubs & Trees

Russxan Otive

angusufoha L

Common Name Family Genus Species
I.adlesm()'ellow) Bcdstraw Rubiaceae (Madder) Galium ~verum L

Common Caragana/ Leguminosae Cragana a.rborcscens I.am
ZSiberian Peatree . oy & e L
Lilac “Oleaceas Syringa vul garis L

Siberian Elm Ulmaceae

Plant Observations
Non-Native Sedges, Grasses & Rushes

Common Name Family Genus Species
Coucl/Quack Grass Gramineae _Fepens
S mooth Brome'GIESS . . | o i i Cimsast S} amermis - - .
Bamyard Grass cmsgallx
i (o2l g T e e
- ., Tt ..'..“Sm T s L
Cananda Bluc Gmss compressa

AN IR N,

Kent mdg’alm Corass 20|

) PTANDSIS

vinidis




Mammal Observations

Common Name

Genus

Species

Gray Squirrel

Sciurus

Least Weasel
ot ailed Weasel =I5 5ol TN
Mink

:Redsﬁﬁiﬁél e | STAMIASCININS o oo =

| “hudsonicus .

Mustela
MR
Musu:la

T e “frenata Jongicauda

Py

Racoon

Procyon

v 2l o it ahen
R G T N i
- N - Py L o
. B .y
R Ahad T~

ZCottontait Rabbit =75
Red Fox

TRkl Ground SRl )
Black Bear

mﬁ PR TR Y

Vulpes

carolensis

—————— s e e s

———m

nivalis

T Pl e

vison lacustris
sorephitis - T . C

lotor hirtus
Zfloridanys similis
vulpes regalis

- e

bintn - cerare

=Spermophilus

Ursus

Snowshoe Hare

Whlte-footcd Dear Mousc

Gappcr's rcd-backcd Vole
| Short-miled Shrew S o
House Mouse

2 COYOLe e e e o ot | SCRNIS oo e
Lepus

| SowEsEdi
| e e A mOR

canadensxs canadcnsxs

| “Zibethicusalbus "~~~

americanus phacontus

. e e ————

_.___u-— “_’r.—' U

TOMmpains
maniculatus bairdii

Clcthronomys

gapperi loringi

e e A TR

~raa L

o] ZZbrevicauda Inanitobensis - - |

2] ATpIIAnUS T e

musculus

T

Fish Observations

Common Name

Genus

'Northcn'l Pike

- -

-

e~ ot Sl CLATITLLS ‘seith

Catostomus

Ambloplites

CPRATER  HG fe
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Bird Observations

Common Name Genus Species

Pied-billed Grebe Podllymbus podiceps .

Ar T S - T e, et e =

“Great Blue Heron ™7 - E e SArdea = o T “herodias "0 T T T T
BIKk.-crowned nght-Hcron Nycucorax nycticorax

“"Canada GOOSE 7 =T o= N T TR e o] Leanadensis T T
Wood Duck Axx _
Blue-wmgcd Tcal
Hooded Mcrganscr
American Kestrel sparverius

TMETN e S SRAICO et T o seolumbanius . T

RS
SNPGRS o (R

discors

TP 3 S ——
,mm‘ Ia.”wmm .

cucullatus

o oo 2 e

Ly

g e

R . U AL WO U

—t TR

Killdeer Charadrius vociferus
Zopotted Sandpiper 2| A e e | omalleria s

Franklin's GulI :
iy e s

Moumm° Dovc
Eastcm Screech-Owl

Long-eared Owl

Bclted ngﬁshcr

ERedTesded WoodpeckeTza;
Red-bellied Woodpecker
| EXEliowsbelliedSapsucker ey,

Downy Woodpeckcr
Northern Flicker .
ST P TS T SR B e BT e et Y] S IOC D S e e T s it

G-;;t Crested Flycatcher crinitus

- o ™ payes : s 3 - - — 2 . —

——— e —
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Common Name

Genus

Species

White-breasted Nuthatch

“Brown Creeper_.- .
Ca_rp_ilna Wren

House Wren =-5 o e
Golden-crowned Kinglet

Sitta

Cfrthla T R

Thryothorus

i) Troglodytes Dot Sui

chulus

T —
ludovxcnanus .

zaedon . . ... . _ .-
satrapa _ )

e s e T

. _’:vm S
Swainson's Thrush

o e

Fot

.

Catharus

carolinensis

“fuscescens . .

-

ustulatus

A —— o S

N e -

“Hermit THIUsh .o,
American Robin

——

ey

~ Ldot g et
P PRt Sedis- Lo
e E

Turus

rmgratonus

. ag— - Tl FU

v CAtbIrd = . o | S DRAIELELIA wonr s o] <CATGIINEDSIS .~ I
Brown Thrasher Toxostoma rufum
T SpragueSPipit_ T | ANt T T T T Tepragmedi - T T T
Bohemian Waxwing Bombycilla garrulus
TCedar Waxwing - . oror] sBombyalld - -t o | cedrorum =7 o
Loggerhead Shnkc Lanius ludovxc:anus
?EE!:O*" St ling & s R g ﬂulgams Vi R “":

Red-eved Y;rco

Yellow Warblcr

Magnoha Warblcr

Palm Warbler
Bay:breasted W;

Blackpoll Warbler

Amcncan Redstart

P
=8 ;-nl 10

Northemn Watcrthrush

RCommonYellowthroat 32 Zaal SGeothlypsis 2 esresns x|

Canada Warbler
(A anaveras o

Rose-breasted Grosbeak

L",E.J 2k IRne
| American Tree Spal'I‘OW

"l-

P —pr—,
v
i n e TR

Orange-crowncd Warblcr

qk..,,-a:,.' s

g

olivaceus

Dendroica
™vhioha Lt

Sctophaga
T e T SR

Seiurus

‘Wilsonia
Pheucticus

ANCSETINS
pd-y

Spizella

Sl IS
L~

ruticilla

los 5
novcboracensxs

TR e S B I

=olvacea oM os BT T |
ludovicianus
R AR R

arburea
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Fox Sparrow

> LY

Blue Jay |

A TNCTICAN L AW, S s ke
Black-capped Chickadee

tR 2d-breasted INOthatch

gy
R i a e

=

Common Name Genus Species
Lincoln's Sparrow Melospiza lincolnii
White-throated Sparrow Zonotrichia =~ albicollis
White-crowned Sparrou Zonotrichia leucophrys

‘Harris’ Sparrow “Zonotrichia " _ querula

Dark-eved Junco Junco hvemalis
_Red-winged Blackbird Agelaius _phoeniceus

Brewer's Blackbird 'Euphagus cyanocephalus
Common Grackle. Quiscalus . _ _ quiscula

Northern Oriole Icterus galbula

Pine Grosbeak . . __|_Pimicola . . ... .. .enucleator

Purple Finch Carpodacus purpureus

i HouseFinch ..~ .. _ _| Carpodacus | mexicanus
Red Crossbill Loxia curvirostra
“White-winged Crossbill .~ | Loxia .. .______~ _ _ | leucoptera )
Common Redpoll Carduelis flammea
_HoaryRedpoll ... _| Carduelis ___~ = " " | homemanni -
i Pine Siskin Cardeulis pinus

“American Goldfinch _____|_Cardeulis __77|Tmistiss ~ T L
Evening Grosbeak Coccomraustes vespertinus

" House Span'ow:_ :: :_:’:_ Passer | ’;‘._...-_..._: _domesticus . . . .
Clay-colored Span'ow Spizella pallida

,___W
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Appendix B: Winnipeg Weather Statistics

The following information is a collection of Winnipeg’s weather including

temperature, wind speed and direction, and sun angles. This information was

used for the weather and climate analysis for this project. The chart below is

from the Canadian Climate Normals 1961-1990, Environment Canada, 1998.

MANNIPEG INT'L A, Manitoba
49°54-N 97°14-Wi0
[239m
1938 10/ 1990
Jin Feb Mar Apr May Jun Jul Aug Sep Oca Nov Dec  Year
jenv  févr mars &7 mai juin juill  smofit sept ot pov déc année
e rafure
Duinmm(:“c“) 4132 97 -18 98 186 234 261 249 186 113 04 99 81
Daily Minimum (°C)  -236 -206 -124 <23 45 104 134 117 61 01 92 -194 -34
Daily Mean °C) -183 -IS.1 -7.0 38 116 169 198 183 124 57 47 -146 24
E"“‘”“M“““‘”(,C')' 78 117 233 343 370 372 318 406 388 294 239 117
Date 942723 958725 946727 980/21 980722 988/11 940/22+ 94907 983M02 961/06 97505 93906
E"“““‘M"‘““(.“g; 422 450 -378 -263 111 -33 11 06 72 -17.2 -340 -378
Date 966/24+ 966/18 962/01 97902 958001 964/03 972003 965728 965726 941730 98530 97331+
BMQ!\‘
Abovel8°C 00 00 00 07 130 368 731 S4 S2 03 00 00 189
Below 18°C  1129.1 9362 778.5 4286 2120 690 185 457 1786 3809 6833 10137 5874
AboveS*C 00 00 18 541 2140 3578 4576 4136 2240 749 &3 00 1802
Below0°C 5712 4288 2370 304 08 00 00 00 Q.1 107 1683 4561 1904
Erecipitation
Ranfallnm) 03 04 59 264 578 838 720 753 S09 246 S3 1.6 4044
Soowfall(em) 226 171 192 94 20 00 00 00 04 49 190 201 1148
Precipitation (mm) 193 148 23.1 359 598 838 720 753 S13 295 212 186 SM44
Extreme Duily
Rainfall ;38 76 300 360 €02 698 691 B8 650 M4 170 218
Date 944720 958723 94525 9B6/30 978125 984221 942729 962/11 941/03 94910 94802 98202
Extrerne Daily
Soowlll @my 230 B6 356 213 211 03 00 00 S8 246 277 216
Datz 989/07 955720 966/04 964713 967/01 969/12 990731+ 99031+ 984724 971730 9S8/17 948/15
Extreme Daily ('mm""’") 225 236 356 441 602 698 691 838 650 744 277 218
Dute 989/07 955/20 966/04 986/30 97812S 98421 942729 9611 94103 949/10 958/17 98202
Moath-end Snow
Cover (e 24 23 9 0 0 0 o 0 o 1 8 15
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avs With
Maximum
Temperature > 0°C
Measurable Rainfall

Measurable Snowfall

Measunable
Precipitaion
Freezing
Precipitation
Fog
Thunderstiorms

Sanshine (Hrs)

Station Pressure
(kPa)
Mogmn

Vapour pressure
(kPa)

Rel. Humidisty -
0600L (%)

Rel. Humidity -
1500L (%)
Wind

Speed (km/h)
Most Frequent
Dhrection
Extreme Hourly
Speed (lan/h)
Drection
Extreme Gust Speed
(km/h)
Direction

1197

98.87

0.16

80

75

NW

7¢

106

3 13 27

. 2 5

9 7 4

8 9 8

2 2 i

2 3 .

0 . .
1399 1777 2324
9895 98.78 9864
020 033 054

81 83 81

75 72 54
17 18 20
S § N
80 81 80
W NW NW
129 113 106

31 30
9 12
[ ] .
10 12
. o
* L]
3 6
2768 2906
98.48 98.29
082 1.25
n
45
19 17
S S
7 80
Nw S
109 127
NW w

k3

1.57

85

52

1S

89

127

0 . 2
1 on 9
0 0 .

1 1
6 3 .
2859 1893 1498
9848 98.55 98.53
143 101 067

87 86 84

50 53 56
15 18 19
S S S

74 71 77

E N Nw
102
NW S N

15

949

98.66

018

72

12

134

98.79

0.20

81

77

Tt

89
NwW

245

73

2373

98.62

0T




Wind and its affects have played a large role in the design considerations of the

alternative plan. The chart below determines the wind chill factor, which is

based on temperature combined with wind speed.

WIND SPEED (KILOMETRES PER HOUR)
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The wind chill factor chart. (Source: The Canadian Global Almanac, 1995.)
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The sun’s position in the sky accounts for the number of possible hours of

daylight for any given area. This is important if the planner of a subdivision is

concerned with the allowance of sunshine or shading. The chart below shows

the monthly angles to determine the position of the sun over Winnipeg (from

Canadian Ecocharts, CMHC, p. 15).

WINNIPEG, MANITOBA
Latitude - 49° S4' N

Longitude - 97° 14' W

Tl'me Zone-6

DATA YARIABLES JAN | FEB | MAR | APR I MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
MEAN DALY SOLAR RADIATION (MJm ™) | 5.25 905 | 1406 | 17.7¢ 1 2080 | 2274 | 2299 | 19.00 | 13.32 | 8.15 4.64 382
SELECTED ANGLES FOR 3 o 180 180 18C 180 135 135 135 135 180 180 180 180
MAXIMUM RADIATION Tur ] 60 60 30 30 30 30 30 30 30 60 90
Az* [129.29123.731118.851113.131107.11 (1030810466 }111.96]121.82|130.10]134.50|133.79
POSITION b Ar | 497 ]| 1257 | 2244 [ 3312 [ 3991 | 4151 | 3858 | 3262 { 24.74 | 1613 | 7.98 3853
OF THE Az | 169.931{168.02 |168.20|169.07 | 168.02 | 164 44 | 163 44 [ 16733 (172.76 |176 1717629 |173.53
SUN 12em Ar | 1968 | 25680 | 39.82 | 51.61 | $9.90 | 6287 | 59.71 | 51.88 | 40.50 | 29.26 | 20.06 | 16.41
Az* [213.66[216.951223.69[232.97 | 240.04 | 241.52 1237.38 [231.78 | 227 .47 | 223 69 |219.19}215 10
Iom Ar ) 13.74 | 22.61 | 31.75 1 40.89 | 47.47 | 50.73 | 4894 | «1.48 | 30.31 | 19.24 | 1115 | 921
Sem | 1150 | 4.48 2.42 153 1.20 113 1.25 1.56 217 3.46 T3 | 1621
SHADOWS (m) 12pm | 2.80 1.81 1.20 0.79 0.58 05 0.58 079 117 1.18 2.74 340
3pm | 409 | 240 | 162 | 135 | 092 | 082 | 087 | 113 | 1.7v | 287 | 507 | 6.17
SUNRISE em | 8:1§ 1:27 6:28 5:23 5:35 5:20 5:44 6.28 714 8.00 5 8:24
o pm | 5:05 §:57 6:43 N 915 941 9.26 8:35 7:29 6:26 438 4:29

SUNSET




Appendix C: Demographics

The demographic profile of the region surrounding Royalwood, and of

Winnipeg, played a large role in deciding the housing stock. The following is a

profile summary of the City’s demographics based on the Winnipeg Census

Division’s Census 1991 (1996).

SWINNIREG.CENSUSIDIVISIONS

——

Population Change 1986 - 1991

Average and Median Family & Household Incomes

Year Winnipeg Winnipeg
1986 594,555 Famty income - All census families 162,235
1991 615,190 Aversge (amily income $ $45.261
% Chrange 1986 - 1991 3.5% Median farmily income $ $43.775
Housenold income - Al pnvate households 240,650
Pupulation By Age Group, 1997 Average housenoid income $ $42.169
Median housenocld income § $36.035
- Winnipeg %
Total popuistion 615,190 100.0%
0-4 ysars 43,665 7.1% Incidence of Poverty by Type
5-9 ysars 40,215 6.5%
10 - 14 years 38.255 6.2% Winnipeg
15 - 19 yoors €1,635 6.8% All economic families 165.270
20 - 24 yaars 49,430 8.0% Low inceme economic families 28,820
25.29 years 56,880 9.2% Incidance of low income 17.4%
30 - 34 years 55,385 S.0%
35 -39 years 50,100 8.1% All unattached individuals 90.589
40 - 44 yoars 45,085 7.3% Ltow income unattached individuals 39.245
45 - 49 years 34,065 5.5% Incidence of low income 41.3%
50 - 54 years 27,485 4.5%
55 - 56 years 26.085 42% Total Number of Census Families by Type
60 - 64 years 25670 4.2%
65 - 74 years 46.320 7.5% Winnipeg %
75 years and over 34,840 5.7% Tolal number of census lamilies 162,250 100.0%
Total husband-wile (amilies 137,250 84.5%
Total without sons end dasughlers at home §7,770 421%
Total Number of Households by Tenure Total with sons and caughters at home 79.480 57.9%
Winnipeg % Total lone-parent families 25000 154%
Number of pisd pnvale dweliings 240,675 100.0% Male parent 3.840 15.4%
Owned 145,75C 60.6% Female parent 21,160 84.6%
Rented 94,915 39.4%
Aversge aumber of porsons per family 3.0
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A regional map of southeast Winnipeg showing the ten census tracts that surround Royalwood
and are included in the analysis of this study. (Source: Statistics Canada Prafiles, 1991.)
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The following charts are a compilation of demographic information for
Winnipeg and the ten census tracts around Royalwood. This information is from

Statistics Canada Profiles (1991) and was used in the demographic analysis

stage of this project.
Winni Winni Winni Wi Wions
100.04 10201 10202 02.03 102.04
Characteristics
Dwelling and Housshold
Charactaristics
Total number of occupied pavate awellings . .. .. 2280 1.800 1.5 1,525 2.300
1,945 1.405 835 630 45
a3s 395 880 89s 1,855
1.820 1.200 915 590 305
60 190 5 - 15
Row house . 15 245 20 125 365
Apartment. getached dupiex - - - - -
Apartment duiding, five Of more storeys ... - 90 455 150 950
Apanment buCing. less than five sworeys .. .. 380 65 325 650 665
Other single artacned noUSe ............... - 5 - - -
Movaple awelling (8) ..................o...- 5 15 - - -
Total number of private househoids ......... 2280 1.805 1.720 1.520 2.295
household
o son 350 2% s&0 580 83s
&35 465 625 §20 750
435 as0 240 235 a3as
625 705 265 175 295
6 Of MOre PErSONS ... .coon nmnnnenncnnn.s 40 55 25 10 25
b bar of census {amilies
YN';‘:‘lamr-lyo nousenoid . .............ieoeane 420 280 685 665 1.060
T census farmuly ... ... ..ceiienne.- 1.850 1.515 1.025 850 1,240
2 or more census famibes . ... ............ 10 10 s 5 5
N of persons m prvate househoids ... .. 6.220 5.535 3.825 2125 4,795
"mb:r- o ot p 5 per old ... 2.7 31 22 21 2
Census Family Charscteristics .
¢ i census families in pmmo
T::n::z::” " . 1.875 1.530 1.040 860 1.240
tamil
Y s s famy 830 465 560 480 650
425 355 225 220 295
470 510 185 125 220
155 195 70 40 75
by family structure snd presence of
nevei-married sons and daughters
Total husband—wife tamilies (5) .............. 1,740 1245 88s 660 850
Yotal families of now-married coupies . 1.610 1,175 775 560 645
Total withoul sons nrad. daughters at home gﬁg 53723 33:3 zmisg %
T with sons and daughiers al home .
o 365 235 150 120 130
455 160 105 150
140 180 65 30 65
130 65 105 100 200
85 0 65 65 135
40 35 40 70
20 15 25 20 45
15 10 15 15 20
5 . 1o s 5 -
130 290 160 200 390
25 K o] 0 20 45
20 15 15 15 as
S 10 s s 10
S 10 - 5 5
105 130 180 345
60 15 80 100 185
a3 ] 4S 75 18
15 1 50 10 10 S0
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' ' : ' L] wens
hagt |"osss | WP | YRy | AR Wewe C
Charscteriatics
Dwelling and Househoid
Characteristics
Total number of occupled privals Owelings . ... . 1,815 2245 1,680 1270 1915 241,165
1,460 1.750 1,410 925 1.320 146,200
350 4 270 345 590 84.970
1.310 1,775 1395 900 .10 142,740
185 10 75 80 aso 10,085
125 - - 55 55 8.840
5 - - 40 - 4.935
- - 205 - - 33.675
180 460 - 190 395 40,105
- - - - - s10
- - - - - 275
1.810 2245 1,680 1,270 1.910 241,170
195 290 260 190 410 67.280
525 625 585 445 645 75.910
375 405 330 270 37c 39,000
655 B4S 470 <3 445 52.520
65 80 s 3s 0 6.455
Oy number of census tamilies
Non-larraty household ........... Ceseeatannn 250 375 X0 250 500 80.670
1 census famaty ..., [, 1.550 1.840 1,365 1.010 1.400 158.380
2 of more census famiies . ... ..coovvananen 15 25 10 tQ 15 2115
Number ol persons in private househoids ...... 5.545 6.880 4,635 3.520 4,980 603.325
Average number of persons per household ... 3.1 3.1 2.8 28 26 25
Census Family Charscteristics
Totsl number ol census femilies in private
households ... .. ......... R 1.575 1.900 1.385 1.030 1.425 162,650
size of census famil
o, us family 515 610 a5 430 Bas 72.4%
380 415 00 260 355 36.795
465 620 325 235 295 36.565
215 265 165 105 135 16.740
by famlly structure and presencs of
never-married sons and daughters
Yotat husband-wife tamélies (5) -........_.... 1.390 1.785 1,270 arc 1,200 137.660
Yots! familles of now—merried couples .... 1.325 1.670 1220 810 1.095 124,445
;ou: wihout sons and daughiers at home 375(5, . ;gg ?cg gsg ;gg ;3;%8
‘olal with 1 R
sons and daugriers al home 315 250 255 185 245 26,675
430 600 305 225 265 32.850
205 255 155 90 125 15,195
“Total families of common—isw couples .... o 10 45 65 100 13215
,Trow :-ﬂl:u sons and Gaughiers at home g % g gg ssg 8.;53
4 ot]al sons and daughters at home ... 4 % 2 % 3 2655
- R 10 5 5 - 10 1,590
3 Of MOM..cceennnanncrcanncens erenan 5 10 [ ] 5 785
Tota! lone~pe T R .. 190 1s 120 155 235 25.0%0
Maie pam:m" as 20 0 25 40 3,850
| SO 15 10 29 15 20 2385
RO o 10 5 10 3 15 1,085
3 o e 11T Sl 5 = < 53
emale parent 90 1 5
i eenererremnn—— % 50 0 65 15 12200
200NNt SRS SO 50 35 20 50 60 5,385
3.0 m’ yoooTeesemeememe nT 20 10 10 10 25 2.595
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Winnipeg Wirnpeg Winnpeg Winnipeg. C
10.02 11003 m 11201 1n2.02
Characteristics
1900 INCOME CHARACTERISTICS
{conchuded)
Total Income by se:
Maies 15 years and over -m income ... 2.100 2475 1,845 13715 1825 222915
70 70 0 25 10 6.170
* 75 45 70 ] 9.025
0 " s5 40 s5 8,365
70 0 55 40 0 8.850
10 70 85 55 20 14,170
185 100 160 125 210 X
115 5 110 200 20 21 245
105 180 155 160 10 340
135 165 185 no 215 21.570
xs 470 425 245 405 38.590
25 380 N0 170 190 22,365
495 660 20 140 180 26.120
35.756 39.049 30,503 700 27,104 28.154
35525 30718 23508 26547 24177
1444 1324 1.025 (L] 140
2,080 1850 1280 1.800 232,090
0 115 0 85 [ 10.13S
145 190 1S 100 s 14,425
120 180 155 105 140 14.495
130 65 % 105 3 15.225
220 205 205 125 S 27235
245 250 260 160 420 42.650
rs s 310 175 290 3215
245 20 215 150 240 24 490
180 190 135 125 150 17.840
215 360 120 135 120 20.035
120 175 as 15 &0 9.240
ns 120 25 15 1S 6.040
20454 21.026 16,585 15.720 16.058 17 247
16.520 17963 14880 13917 13508 13.743
enor of average Income $ ...... 961 T3 602 S07 68
1575 1.900 1385 1025 1.430 162.670
b3 25 20 50 S 8.885
4 70 ss &5 100 16.395
105 105 %0 145 195 21350
185 135 215 195 215 24.965
165 180 2715 155 260 24.655
175 300 210 125 190 21325
0 265 180 100 155 14755
610 810 340 190 200 30.325
78m 70,841 55166 47.907 6238 9.2
&2510 63758 52245 443598 Q527 “«3.807
2043 2060 1415 1700 1226 2
1585 1910 13% 1,055 1460 165.700
25 90 90 170 170 174
6.0 46 64 16.1 7 N
420 370 285 45 90 645
70 100 ns 106 39250
27 24.6 313 36.1 411 156
5525 6880 €895 asts 4975 eo1.
5 0 3ns 640 7 127225
4 s2 82 182 1“8 213
1810 2245 1.8%0 1270 19 241.165
2 3 2 ® w | RS
» 0 3 45 4S5 E-y
- 95 $0 ns 3 pirotd
160 170 180 185 350 3
205 200 190 20 s 3,'5‘”0‘5
210 =5 295 170 7 rerd
210 335 23 160 195 6815
200 280 200 100 105 €40
s 840 30 210 25 -
84058 S T2 51492 44,859 41,584 %007
Se.841 S0495 967 40,430 o7 63
2817 1874 1351 1549 1327






