
).¿
l

\r¿g
(------4 (1 fi

._t) 
\lr,

r',IU
 C

o c=
:=

 //'
-1-----¡l 

)t.._-
\.r-: 

;^l'
ç 

L-L

-qg
I 

) /-.e.
\_/ 

\ 
L/./

oæ
 

.-r

(e0 Ð
f0*g
l\- 

( 
)

\-/

@-)¿(_,

=
ì

¿co c:-

Ëo@U
î

oæîJ

øø

ffi
@

@
ø

ffi
Mkw#ffi
#ry##ffi
W

d
@

ffi
w

t@
¡

ffi
#Mry#ffi
Mffir
#¿
Æ

.
# fffiru
ffi ø

3t ïa
L#Æ
w

@
/

.J\¿
)

0)M
-_ëO

o+
-=

+
=

()o



Suburbia, Suburbia

The Cost of Discontinuous Residential Development

by

It{asoud Reza Mo zafari - Khal i labad

A thesis submitted in partial fulfillnent
of the requirements for the degree of

Master of City Planning

University of l',lanitoba

1977



SUBURBIA, SUBURBIA

THE COST OF DISCONTINUOUS RESIDTNTIAL DEVELOPI"IENT

BY

I,IASOUD REZA I4OZAFARI -KHALILABAD

,{ ttissert¡¡tion sub¡tritted to the Faculty of Gradu¿rtc Stttdies of

tlre Urtiversity of M¿rttitobir irr partial fulfillment ol'the rcquircments

ol the dcgrce ol'

MASTER OF CITY PLANNING

@vl977

Per¡nission ltrs lrectr gt'arttcd to tltr: LIB¡ìARY Ofr Tlltj t,NlVUR-

SITY OL, M^NlTOllA to lcntl or scll copies of this disscrtittiolt" to

thc NATIONAL LlBRAll,Y OF (:ANAI)A to rlricrol'ilm this

dissertation:r¡rd to lend or scll copics of the l'ilnr, antl UNIV&jllS¡TY

MICROI.-ILMS to publish ult ¿lbstruct of this dissertation.

The author reserves tlther ¡rtrblic¿ttit¡tl rights, and neitl¡cr thc

dissertatiolr rlor extcnsivc cxtt'i¡cts fronr it rtlay be printed or othcr-

wise reproclrrcetJ witltout tllc uttthor's writtc¡t ¡rcrttlissiotr.



:*
N

e.

þ,K
uq

hbè-
('t

N
-

r\ru



The conpletion of this work would not have been possible without the encouragement and
guidance of nany people, people who I knew and those I had the privilege of neeting throughout
the course of this research. I lvould lilte to take this opportunity to express my g1atitude to
all of them:

It{y advisor, Professor Basil M. Rotoff, rvhose ideas and suggestions helped the development
of the topic, who facilitated the process of the research by addressing me to the right people,
and whose technical advice was of substantial importance in many parts of my thesis;

lvly first reader, Dr. Gregory Mason, for the interest he has displayed, for generously
giving his tine, and for his ideas and inspirati-ons which facilitated the completion of this
study; and,

ACKNO!1]LEDGMENTS

Dr. Kent Gerecke, my second reader, for his advice in approaching the problem in the pro-
cess of this study, and for his encouragements in the last two years.

My very sincere thanks are also extended to tutr. Terry Holroy of the Manitoba Telephone
System, Mr.Douglas Lockeed of Finance Accounting Utilities of the City of Winnipeg, Nlrs. Coates
of the Charleswood Community Committee Office, and Mr. George Pratt of Templeton Engineers, for
lvithout their co-operation, the research never would have been possible.

I cantt forget Nevenka, whose sincere help alleviated the problem of communicating my ideas.

Final1y, I would like to thank Catharine Souliere for co-ordinating my untidy notes into
typed document.



List of

List of

Tab les

N{aps

INTRODUCTION

Statenent of Purpose
Problen
Hypothesis
Definiti ons
Methodology
Lirnitations and Assurnptions
Synopsis

Cl'rapter

One TIIE NATURE 0F SPIìAWL

'Ihe Physical Pattern of Sprawl
Economic and Institutíonal Factors Causing Sprawl
Social Costs
Incrementar costs of Public rnfrastructure Facilities
Exp loitati on l-lypothesi s
Conclusion

TIvo THE WESTDALE SUBDIVTSION

llistory of Charleswood Area Development
Physical Developnent Pattern
Land Use
Sprawl in Charleslood
Development of Westdale Subdivision

TABLE OF CONTENTS

Page

1

i
i

ii
ii

iii
v

vi

to the Government

1

2

6
7

10
11_

19
20
20
27
2t



Chapter

TABLE 0F CONTENTS (Continued)

The Costs of Provision and/or Extension of Public Infrastructuïe Facílities
to tl.re lVestdale Subdivision
Telephone Service
tlydro
Water Supply
Sanitary Seler
street Network: upgrading and widening of Roblin Boulevard
Public Transit System
Publíc School
Police Services
Fire Services

Summary

Three THE SCENARIO

Growth Pattern in the Scenario Area in 1965
The Scenario Design
The Test of Scenario Design
The Costs of Provision and/or Extension of public

Infrastructure Facilities to the Scenario
Telephone Service
Water Supply
Street Network
Public Transit System

Summary

COST EVALUATION

Introduction
Direct Costs

Telephone System
Water Supply and Sanitary Sewer
Street Network
Public Transit System

Four

Page

25

25
27
2B
29
30
33
33
35
36
36

43
44
4B
49

49
49
51
5L
q,)

s4
55
55
55
57
5B



9tYp!"r

Public School
Fire and Police Services
Surnnary of Direct Costs

Opportunity Costs
The Hypothesis

Five Stllvß'lARY, POLICY OPTIONS, CONCLUSIONS

Sunrnary
Policy Options
Conclusion

TABLE OF CONTENTS

APPENDICES

A, Summary of Agreement
B. Statistical Characteristics
C. Cost Estimations
D. Water Distribution System in

BIBLIOGRAPFIY

(ContínuedJ

of Charlesrvood

the Scenario:

P.u.g*

5B

58
60
61
62

Design and Cost Estirnations

67
69
7T

74
90
95

101



List of Tables

Tab 1e

l- Pace of Development and Type of Housing in the Westdale Subdivision

2 Annual Operatíng Costs for Telephone Service in the Westdale Subdivision

3 Comparison of School Enrollnent and Their Capacity Rate in Charleswood Area

4 The Total Distance Related Costs of Providing Infrastïucture Facilities for the
lVestdale Subdivision

6

7

Time Span for the,Gohs'truction of Dwelling Units ín the Westdale Subdivision and
in the Scenario

Annual Operating Costs of Providing Telephone Service for the Scenario 1965 - Ig77

Comparison of Operating Costs of Telephone Service for the Westdale Subdivision and
the Scenario

Conparison of the Distance-Related Costs of Providing Infrastructure Facilities for
the lVestdale Subclivision and the Scenario

Distance-Relatecl Incremental Direct and Opportunity Costs of Providing Infrastructure
Facilities for the IVestdale Subidivision 7965-L977 (197i Dollars)

Land Use Characteristics - Charleswood, tgTL

Population Characteristics by Census Tracts, IgTI

Income Distribution by Census Tracts, IgTI

Housing and Labour Force Characteristics by Census Tracts, IgTI

Feeder Cable Costs Per 100 Feet

Daily BUS Transit Schedule, Operatíng Time, and Nunber of Trips in Charleswood Area,
1967-1977.

10

1t

I2

13

14

Ls



The Costs ef IVater Distribution System for Scenario



Map

L

2

3

Physical Forms of Sprawl

Location Map

Charleswood Suburban Area

Builtup Area 1965

Water Supply

Vehicle-Intersection - Count Study

Public Transit System

Scenario Area (Census Tract 522)

Scenario Area l-965

Proposed Site

Design

Proposed Pliases of Countiguous Development

4

5

6

7

B

9

9. Å,

9.8

1"0

Maps



The tr{estdale "themet' is one of quiet beauty,
charming hornes and modern conveniences.
Ilere you may bring up a family free from
traffic worries and unsettling clamor of
city living. Westdale prornises to stand as

a landmark in conmunity development

and you rui1l enjoy the best of both worlds:
suburban spaciousness and freedon
netropolitan services and facilities.

. PARKLANDS LTD.

Developers of Residential
Neighbourhoods
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The extent to which North American cities aïe spread out is particularly obvious to
people coning from other parts of the world. r, rnyself, found it puzzling to say the least:
why is everything so far away, and why is the car such a necessity for the urban man, rike a
horse to a cowboy. This thought had potentially oriented my interest toward the subject of this
thesis.

The purpose of thís thesis is to demonstrate the increnental cost of development borne
the co¡rununity, where urban sprawl occurs in a díscontinuous fashion. The'demonstration will
þerformed by nteans of an experintent designed to estimate the potential savings to governmentl,
the existing subdivision of Westdale been located at a hypothetical site, approximately
miles closer to the city core.

Problem

by

be

had

2.5

Statement of purpose.

INTRODUCTION

The peculiar growth of North Anierican citíes is vi-sible mostly in the suburbs. The post-
war suburbanization trend had a con'Einual tendency toward discontinuous and low density residen-
tial development. This situation known as sprawl, creates an intermingling of open and developed
pieces of land spread over large aïea in urban fringe and causes excessive expansion of cities
which in turn affects urban life and urban îesouïces. Areas of urban sprawl, due to their spatiar
arrangenlent, and location in relation to the rest of urbanízed parts of the city, imposes incremental
costs to their occupan'ts' to the residents of the centrar city, and subsequently, to the
econony of the city as a who1e. These costs could be avoided by planned compacted urban develop-
ment.



Hfpothesis

rt is proposed that the significance of econornic losses
decisions which produce discontirìuous residential development to

rrlf suburban developnent follows
govenunent can save on the cost
structure facilitiest' .

Ilefinitions

t. .sgyiltg'a saving is defined as; aJ the arnount of capital which could be accumulated
by not heing used for covering the diffeïence in the cost of providing the
infrastructure facilities for a discontinuous residential developrnent, and
bl the benefit gained when having the opportunity to invest this money for
other purposes

) Urban fnfrastructure Facilities :

refer to fire and police
sanitary sewer services,
transit system,

a contiguous pattern, the
of providing urban infra-

to government due to locational
be tested by a hypothesis:

3. Conti8uous Pattern: As opposed to scattered pattern of developrnent, the contiguous

Pattern is defined as the gradual and uniforrn growth of an area, if that
grolvth follows a planned orderly trend from an already establíshed urbanized
aTea,

11

in this study, urban infrastructure facilities
protecti-on, school facilities, viater supply and

telephone, hydro and street networks, and public
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I'lethodology

The intent of this study is to determine the distance-related incremental costs due to
development of the Westdale subdivision at its present site. Since the Engineering Estimate
Technique has been successful in the past in demonstrating variations in the cost of services
with the development characteristics, this procedure will be incorporated in this thesis.

The general nethodology applied with this technique is based on conmon engineering practice. In
this case, the physical characterístics of various alternative developments are determined, and
the required services (for exarnple, size and length of water pipes) are based upon the physical
characteristics of each development. The costs of services aïe estimated by.calculating the
related capital and operational costs on the basis of these physical requirements. 6ften one or
more idealized hypothetical alternatives are used in this technique to be compared rvith the actual
case.

In this research the following steps will be taken to appïoach the problem:
- A hypothetical scenario site is chosen as an alternative to the present site of

the Westdale subdivision. The scenario is set up to closely resemble the characteï-
istics of the Westdale subdivision in order to justify the cost comparisons.

- The interior characteristics, i.€., acïeage, population, population density, socio-
econornic status, type and number of housesr pace of developnent and the leve1 of
services are taken as being identical for both sites.

- The similarity of topographical characteristics between the site chosen for the scenario
and the site of the lVestdale subdivision is adequate to allow the cost comparison.
Indeed, these resulting cost differentials are significant enough to



compensate for probable minor differences.

The site for the scenario is selected from
to the urbanized area which were available
division began in 1965.

A design layout for the scenario is employed to relate this development to the
existing urbanized area,

The validity of scenario design will be evaluated by comparing the costs of
water distribution systems in the scenario site and in the Westdale subdivision.

The differential effects of the two atternative developnents upon provision and/o-r
extension of varj-ous urban infrastructure facilities are measured according to the
percentage of each service being used by either residential development, or accord-
ing to the conclusions which are derived from the review of existing documents,
and fron ínterviews with specialists in charge of the services in the area.

The share of the total cost for the Westdale subdivision or the scenario is
assumed to be equal to the extent of their influence on implementation of each
proj ect.

A uniform dollar base of lgTI is used in all cost estimates in order to eliminate
the inflationary effects and to resemble the real value of the money which has
been spent in each year during the period between 1965 to Lg77. The price indices
used for this purpose are available in the quarterly'tReport on Construction price
Statistics, Catalogue No. 62-008,rr published by Statistics Canada for the first
quarter of 1977.

the vacant parcels of land adjacent
when developnent of the Westdale sub-

The governmentrs incremental costs due to provision of various infrastïuctuïe utilities
are added up to represent the aggregate of the additional costs.

1V
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Following the above procedure, the total additional distance-related costs are identified.
This arnount then rePresents the governìnentts cost savings if the distance between the Itestdale
suhdivision and the urbanized area could be elirninated by having the scenario site developed in-
stead. Fina11y, based on the assunption that the rnoney saved could have been invested by govern-
nent at the prirne interest rate of Bank of Canada for each year, the opportunity costs to the
governlnent for not having this capital used in a better way rvill be calculated and r^rill be added to
the above sumation.

Limitations and Assurnptions

Idea1ly, the logic of evalution of alternative situations is straight;forward. If two or
more alternatives are sinilar in all respects but one, and differ in effectiveness, ít is under-
standable to assume that one asPect in which they differ is accountable for the difference in
effectiveness. When a h¡pothetical alternative is to be compared to the actual situation, the
assumption of the characteristics of a real event identical to a non-existant one may be of doubt
under practical circumstances. This fact can be counted as a rnajor lirnitation in this study.2

The significance of results could perhaps be emphasized better
scenario had been compared with the Westdale subdivisión. Due to tj-rne
terrrative is enployed presently.

fn the process of cost estimations, although 1ogical1y, the existance of increnental costs
for some particular services is obvious, the spatial nature of the service or lack of data prevent
developrnent of an)'cost estirnation formula, For exarnple, in the case of hydro, the existance of
already installed regional transnission lines along the same distance frorn the two sietes causes
an identical situation with l'espect to the transrnission line length which represents the major
cost differential elenent for the service. Police and fire services are two other exarnples where

if rnore than one alternative
constraints, only one al-



Vi
the distance clearly affects the qualíty and the cost of these services, but lack of data and the
manner in rvhich these services are offered rnake cost calculations difficult. Although a more de-
tailed discussion on the special characteristics of each service will be covered later in appro-
priate sections, it should be noted here that obstacles of ttris kind reduce t¡e magnitude of the
aggregate costs.

With regard to the required space for the scenario site, the land is selected fron the
existing intervening vacant land adjacent to built-up aïeas, To develop the nodel, it is assumed
that land assembly was possible for the site.

Synopsis

The first chapter of this thesis will explore
the econornic and instituti-onal factors initiating this
government losses wh.en suhurban growth does not folrow
further demonstrated by discussing suburbanization in
environrnent,

In Chapter Two, thg development characteristics of the Charleswood suburban area as a
whole, and the case study subdivision of Westdale in particular, are analizeð,, and the governmentrs
distance related costs is providing public infrastructure facilities for the Westdale subdivision
are estinated.

Chapter Three develops a scenario of an alternative hypothetical subdivision whose sociol-
economical characteristics are iclentical to those of tlie Westdale subdivision, and rvhich is adjacent
to the urhanized area. of lllinnipeg. The related costs of providing the infrastructures for the
scenario is estimated.

the nature and pliysical forms of sprawl,
phenomenon, as well as the social costs and

an orderly pattern. The problem will be

relation to central city and the entire urban
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Chapter Four tests the proposed hypothesis by rneans of comparing the costs for the infra-
structures at the two locations. The opportunity cost of the amount of increment is added up to
the inítial amount in order to represent the total amount of savíng for government, if growth
would follow a contiguous pattern. Finally, in Chapter Five the findings of the study is under-
lined and the policy oplions by which sprawl nay be constrained is breifly outlined.



Footnote

1In ahi, content all levels
contribute to the urban

2Jack L. Franklin and Jean
John lViley Ç Sons, 19T6

of government (e.g. Municipal, provincial, federal) which
finance are refered to as government.

l\I. Thrasher, An Introduction to program Evaluation, Nern/ york.
pp. 62-63.
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CFI,APTER ONE

THE NATURE OF SPRAWL

The rural urban fringe is the area where land is in transition from agriculture to urban

use and the residential development in the area is rnostly of scattered and low density types. The

term rrsprawltr has been used frequently to describe the form of expansion of the cities in their
fringe areas. Sprarvl, defined by Geottnann as a "pattern of movement and use of spacerrrl is the

modern urban phenomenon and an undersirable feature of the accelerated urbanization process. In

the relâted literature, sprawl has been criticized for causing wastage of land; the size and loca-
tion of unused land in the sprawled area make the future use of these sections difficult.2 Urban

sprawl is also known to be associated with unnecessarily high costs of both urban services and

private transportation, as well as aesthetic problems and lack of public open space. This chapter
wíl1 investigate the problern of sprawl by exploring the physical forrns in which sprawl occurs and

the econonic and institutional factors which lead to this situation" by discussing the resultant
social costs and government lossesinprovision of infrastructures, and by demonstïating the effects
of suburban sprawl on redistribution of urban resources.

The Physical Pattern of Sprawl

A basic characteristic of a sprawled area is its very 1ow density in comparison to the
conpacted areas of the city. The built-up pattern is noticeably heterogeneous and does not follow
any disciplined order. Harvey and Clark characterized this phenomenon as follows:

Sprarvl measured as a moment of time is composed of areas of essential urban
character located at the urban fringe but which are scattered or strung out,
or surrounded by, or adjacent ot undeveloped sites or agricultural uses.r





sprawl can be categorized in three major forms as follows:

1.-Thisismere1yexcessiveuseof1and,which
creates a very low density residential form with houses built on large lots
(Figure 1.8) . The low density continuous sprawl may be ranked as the lowest
order of sprawl and causing ninimum harm.

2. Ribbon development sprawl - This form
which are compacted within themselves
areas undeveloped. This situation is
in the suburbs (Figure 1.C).

3. Discontinuous sprawl
ment pattern consists of discontinuous patches of urban use which are scatterd over
a considerable area, with large skipped-over tracks of land in between (Figure 1.A).
The built-up spots may be conpact residential forms and/or a conbination of the first
two forms of sprawl. In the case of discontinuous sprall, although the skipped-over
parcels of land might eventùally fill in, the degree of unceïtainty created due to
the lack of discipline in land use, the greater cost of extension of urban services
ancl their inefficient use characteríze this' form of sprawl as the most undesirable
form of urban expansion.

Econonic and Institutional Factors Causin

- This trpe is also known as leapfrog sprawl. Flere, the deverop-

The market for suburban housíng rvithin an aïea may vãTy over short distances o¡ over
brief periods of time. A rapid increase in the dema¡rd for housing in an aïea tends to sti¡nulate
a corresponding respolìse in developers, whích in turn, produces avatiety of discontinuous and
unrelated developments. The nature of suburban land as a commodity contributes to a great ex-

can be characterized as pieces of development
but extend axia1ly, leaving the íntervening
usually seen along remote stïeets and highways

1
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tent in this situation.4 At any given time, there are few buyers and few sellers for suburban
land in the market. Lack of information about market conditions, the variations in the size of
tracts of land, and diversity in the objectives of landowners and land buyers increase the time
needed to reach the point of transaction between the parties. A tract of land with the ideal
size needed for a particular number of houses in a particular location is difficult to find. To
obtain an optimum parcel of land, the buyer must deal with separate tracts under different or{ner-
ships. rt is a common phenomenon in land transactions that a buyer is obliged to buy a large
tract of land when his actual needs can be fulfilted with a portion of that land. This applies
to the seller as weIl.

To benefit from the booming market for housing in the area, each deveroper acts independ-
ently to purchase a piece of land and to produce some dwelling units for the market. Under this
situation, the land becomes available on a discrete rather than a continuous basis. As the rate
of grorvth in an area accelerates, the number of competitor firms increases in the market, and the
fragmentation and random location of buildings become inevitable. The structure of land values
also contributes to this situation. Developeïs, ancl subsec¡uently, the hone buyer does not pay the
full cost of land development. It is subsidized by the government by a fixed charge due to an
extension of services. In other words, government encouïages the developer of the remote land by
under-pricing, or by not equally relating the cost of extended utilities to their benefit.

Land speculation is another contributing factor to sprawl. Historically speculative prices
of land have shown their effects on the discontinuity of suburban growth ancl premature subdivision

q.

development." Speculation encouïages scattered developnent when speculating owners hold their
parcels of land in hopes for the future increased prices. Farmers and developers can also act as
speculators by withholding their land from development and waiting for higher prices. Mren these
landowners hold their land out of the current market, the developers, to avoid the speculating



4

prices of land close to existing built-up areas of the city, bypass these areas and leapfrog to
renote tracts of land which are cheaper. This situation imposes an extra cost to society. A case
study in the U.S. shows that when landowners gained an average increase of $129 pel acre a yeaï
in the land value by holding theír land out of the market, the resultant scattered subdivision
development in the area generated a social cost of $1360 peï acre a year.6 Lund speculation
also accelerates the rise in land values by the initial increase in expectation of the landowner
and the subsequent reduction in the effective supply of land for building. This, in turn, leads
to'nore scattered developnent ín the fringe area.

Public policy has also affected the sprawling pattern of suburbs. Acting through govern-
ment on different levels, the decisions on the extension of urban infrastructures to one aïea oï
anotheï contributes to sprawl by affecting the appeal of different area. Zoning, building codes
and other related measuïes are also inportant elements in this issue. The area outside corporate
limits becorles more attractive if there is less land use control than in the areas inside the
linits. Land-use colltrol and zoning regualtions my extend only to coporate limits or a little
furtlier. If the building standards and land use within the controlled area are more restricted,
then the developer naturally moves outside the controlled area and contïibutes to the sprawl. The
nature of these regulations, Tegardless of the extent of their application may also contribute to
sprawl by failing to prevent heterogeneity in land use. The fact that zoning and other ïegulatory
decision for public action may change under political circumstances shows the significant role of
politics in suburban settlement. Public policy on housing in North America has been based on a lo'-
densi-ty, single-family housing pattern, as opposed to the development of compacted multi-family
dwellings in the city core.7 This strategy, by supporting the idea of single-family hones as the
primary characterisitc of the suburban environment, also contributes to spïaw1.

Another dífferentiaJ elenent which affects the sprawling tendency of development is transpor-



tation modes. Motor vehicles permit an access to ïenote locations and allow cities to spread over
large areas. The automobile gives more mobility within the cities and hence, a wider choice for
the resídence location in relation to work, shopping facilities and recreation. In this process,
transportation costs, to a large extent, substitute for land varue.

As mentioned in some literature, personal attitudes of landowners toward the future value
of land' personal desires, and preferences such as estate hotding, defective titles and covenants
are known to affect the developnent of particular tracts of land.B th" personal desires of some

suburban sprawl occupants rnay also contribute to the heterogeneity of fringe developnent. Sorne

buyers may seek a housing environment of a particular character. For example, an aïea separated
from the main urban environment may be sought

because it offers the anenities which suit partic-
ular personal values.9

Although spralvl is described here as a

mo¡nent of time, and a static phenomenon, the con-

cept of timing of development is important in the
way that it affects the physical pattern of an

area. Firstly, this is because a difference in
the tine span of development in an area produces

a variation in the degree of scatteration. l0

Secondly, the urban fringe, which is the zone of
sprarvl, is a dynamic area, and in the long-run,
the interrningling land within the sprawled area

may fill in. However, the fundarnental effect
that sprawl patterns of growth may inpose on the

#ç
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location of public facilities such as schools, parks and fire stations produce a long-run incre-
rnental cost to society which may not be compensated for at any point in time. In this situation,
even if the area completely fills in, the location of these facilities nay not be optimum with
regard to new characteristics of the area. In the following sections social costs of sprawl and
the incremental costs rvhich this phenomenon imposes on the government in provision of public infra-
structure facilties will be reviewed.

Social Costs

Mren a city e4pands over a great area in its peripheries, the scattered manner of physical
environrnent and the imbalanced settlement of population throughout the urban area affect the
quality and modes of life of the residents, both in inner parts and fringe aïeas of the city,
causing losses which can be described as social costs. Individua1ly, these costs nay be small,
but their aggregation arnounts to a significant total value of losses. Most of the tirne, these
losses, because of their implicit nanneï, aïe not recognized by people.

The provísion of public tïansportation for denser planned developments is more desirable
than for scattered populations of suburbs because the formeï can support this service more efficiently.
consequently, there is less need for private vehicles because the accessibility to public transit
is greater in a compactly developed area. As dwellings scatter, density decreases and sprawl
developnent becomes dominant, the distance between different elements of the living environment
increases. Therefore, walking trips become short drives; these, in turn, become longer, public
transit becomes uneconomical and people have to rely on the more costly pïivate means of trans-
portation. Families living in lower density or in discontinuously developed areas usually need
more tþan one car to move about conveniently. The cost of maintenance of these additional vehicles



is then a burden on the budget of a remotely located
family. In his study of a two-rnile leapfrog de-

velopment, Archer concludes that the operating
cost of private motoï vehicles represents a sub-

stantial portion of the total additional annual

cost to'ûhe residents of tha€ subclivision.ll Rt

the same time, travel tine for the various family
members differs substanti aIIy , and the losses with
regard to the monetary value of travel time are

1-2s]-gnr_t1cant.

Types of developnent generate other social
costs such as the negative effect on health and

safety and personal behaviour malfunction (psychic
costs), although this category of social costs
seems to be ¡nore a function of housing type.'and

socio-econornic status of the residents. 13 Th"""
seems to be a need for rnore research on the type
of developrnent and the resulting personal behaviour.

Incremental Costs of Public Infrastructure Facil-
ities to the Government

There j-s a considerable and growing a-rnount

of literature on the public sector costs attrib-
uted to urban sprarul. The capital and operational
costs of providing infrastructure facilities is

0
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one of nìajor concern in this issue. The argrrnent is usually that the government has to spend
different amounts of its budget to provide the saine leve1 of service for a given population living
in different types of developments. In other words, the cost per person and per dwelling unit is
higher when development is of low density and/or of discontinuous forrn. when development is in the
form of leapfrog sprawl, the additional costs are those which could be avoided had this population
been acconunodated in a subdivsion built adjacent'to an urbanized aïea. Where the sprawl is of low
density and in the large-lot form, the incremental costs are those which could have been avoided
had a 'rdesirablel density been employed for the suburban developmerrt. 14

Isard and Coughin, using engineering technique, analyzed the cost variations of public
utilities with density of developmerrt.15 They calculated that the cost of providing sanitary and
storm sewers and streets increases with lower density. This study assumed a constant cost per
household for such services as fire protection and refuse collection, and ignored the differential
effects of the location of developlnent upon the cost. Dawing developed another study based on the
variation in the cost of providing sanitary sewers with change in population density of residential
area' as werl as the change in the distance between the development site and the sewage t'eatment,
plant.16 He concluded that a greater annual capital and operating cost is needed when distance
fron the plant increases, and when residential density is 1ow.

In 1963, Bahl studied the insr.nental costs of a single-family residential subdivision,
two niles away fron built up area of the city.17 He approached his cost evaluation by choosing
an alternative hypothetical site adjacent to the urbanized area. Assuning identical characteristics
for both hypothetical and actual sites, he concluded that any variation in costs must be a ftnction
of location. Archer developed a nore recent and generalized cost structure based on Bahlrs case
study in 197318' The incrernental distance reLated costs that he presents for each yeaï are those
which are generated due to exísting undeveloped intervening land during that year. ge estima.ted
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that the total annual cost generated by a two-mile leapfrog subdivision was $272,534 in 1962.
This represents a cost of approximatley $zzo per year, per resident, or approximatley $st0 per
year for each houseliold. According to this study, from the incremental cost of $zzo pet peïson,
per year, about 65 percent was i.mposed directly on the residents of the remote subdivision,
nostly due to cornntercial delivery services and to the operation of private transport vehicles.
The city subsidized the remaining 35 percent of the cost of providing public utilities.

A recent study on the effect of development characteristics on the costs of various publíc
services was completed by the lìeal Estate Research Corporatiorr. 19 The utilities covered in this
study included telephone, electricity, gas, hrater, seu/ers, fire and police protection. A nunber
of hypothetical subdivisions lvere compared in this study. An assumption u/as made that each sub-
division was a part of the srnall índependent community, ancl that the comrnunity costs are basicarly
the saine regardless of the locatíon of the subdivision. The subdivisions were characterized with
different types of housing and with various layouts. The study showed that a1l mentioned services
increase in cost per household as density decreases. However, this study did not attempt to measuïe
the ways that the location of a residential development affects the urban infrastructure facilities
costs.

Based on available data presented by the ReaI Estate Research Corporation, Dawing and
Gustely analyzed the distance-related costs of the public r"tui.ur.20 Their estimate for police
and fire service is based on the travel costs (distance) for each trip and on the number of trips
between the neighbourhood and the station. The annual operation cost for police and fire services
rvas estimated to be $0.30 and $O.OO a mile per vehicle, respectiv"Iy.2l Th" authors also
commented that the distance decreases the quality of these services as well, due to the fact that
the response time increases with the distance between the station and the event location. The
total annual cost of providing services per mile in this case was estimated to be $6g,4g8.
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As the above discussion in the area of socía1 costs and public infrastructure expences indicates,
the cost of sprawl to people and government is substantial. In order to demonstrate the problen
nore erplicitly, the effects of suburban sprawl on deterioration of central city, and subsequently
on intensifícation of urban financial crisís is demonstrated as foIlows.

Exp 1oi tation Hypothes is

A common arguement in urban economics is that suburban aïeas, especially when their develop-
ment is of sprawl forln, consume a greater share of the urban governnent budget, thus causing
inequity in redistribution of urban resources. In other words, peripherial residents are subsidized
by the people who live in the central parts of the city. Although it is difficurt to specify the
degree of contribution of this phenornenon to the urban fiscal dilemma, its differential effects
have been argued in the growing arìount of líterature on this issu".22 city governïnents are looking
for ways to release the burden of property tax from the general e4pencliture and from the consumerrs
share of the total budget. when central city areas function as the primary employment, conmercial
and cultural centres, a significant number of suburban residents will benefit from the inner-city
provision of services such as police and fire protectíon and street pattern whire they commute to
the central area. Studies on this topic have shown that the amount of fiscal payment which commut-
ing suburbanites23 rnay be requíred to pay when they use the facilities in the core area, in the
form of sales taxes, commuteï taxes oï useï charges do not compensate for the benefits that they1^gain.o- The negative externalities, such as congestion and pollution due to traffic which the
non-residents generate in the inner city should be added to the above factors.

0n the other hand, the continual expa¡rsion of the periphery of cities in the form of
residential, industrial and commercial growth produce physical, social and financial problems for
the central city. As people and capital move out to the suburbs, the tax bases in the core de-



teriorate. Businesses and other economic activities
find it more profitable to locate themselves c.lose

to suburbs in regional shopping centres. As people
and capital vacate the core for suburbs, people of
low income status replace them. These circumstances
lead to a decline in the economic potential of the
central city, increase the crime rate and intensify
the movement of remaining potential residents and

industries to suburbs. The inefficient use of
lancl and other resources, such as public utilities
in peripherial areas, coupled with deterioration
of the central city, increase financial crisis of
the whole urban area. It is well known that for
any given population, governnentrs expenditure
will be higher if the land area which has to be

serviced is greater. llowever the suburbes w]iich
impose this extra cost on the goverrìment do'not
pay their ful1 share. People in suburbs consume

more of the urban government budget, sinply because

it takes more resources.
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urban Ïesources in various ways. This study will attempt to investigate the significance of the
governnent losses in the provision of public infrastructure for sprawled areas. While some empir-
ical studies do answer some irnpoïtant questions concerning the inpact of sprawl on the utilization
of different urban services, as it was demonstrated earlier in this Chapter, very little research
with regard to distance being independent of density has been undertaken.25 This study will invest-
lgate more of 'the lvays and the degrees by which incremental costs are imposed on the government
as a result of the variations in distance of public service consumers from the urbanized aïea.

The Cltarleswood suburban area in Winnipeg, Ir{anitoba, as a whoLe, ïepïesents a clear example
of sprawl development. The predominant land use in this area is a very 1ow density semi-rural
development with the exceptíon of a few locations of urban-type development.' In this thesis the
governmentrs distance related costs inprovision of infrastructures for the particular cliscontinu-
ously developed subdivision of Westdale, in Charleswood, will be investigated. (Map 2).
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lower density increases distance, but in the case of the discontinuous sprawlif the remote subdívisions have a moderate density, the distance-related costs
ïesources unnecessarily have to pass intervening parcels of vacant land.



CTI,APTER TIì/O

THE WESTDALE SUBDIVISION

History of Charleswood Area Development

The Charleswood suburban area is located in the southwest coïneï of tjre netropolitan
lVinnipeg area. It is bounded by the Assiniboine River on the north, Tuxedo on the east, Four-Mile
Road to the south and the Rural Municipality of cartier on the west (Map 3). Historically,
Charleswood occupied a smal1 portion of the original Hudson's Bay Land Grant called Assiniboia.l
This grant vras given to the Company to stimulate settlenent in this area and to provide land for
the production of agricultural goods for Winnipeg in 1857.2 In the period fron lg57 to 191J, the
aÏea üras gradually permeated by immigrants. The economy of the area was based on the exchange of
agricultural products and fur trading. Red River ox carts and paddle-wheel steamers were the main
forns of transportation. In 1g15 the portion of Assiniþoia south of the river was established as
the Rural Municipality of Charleswood. Later, in Ig72, this municipality amalgamated into the
City of Winnipeg administration. tlistorically, the population growth of Charleswood depended on
two factors: natural increase and nigration. Figure l" shows the trend of population growth in
Charleswood as compared to MetTopolitan Winnipeg.

After ttJorld lrJar II suburban living b'egan to gain popularity. As a direct result of this
phenonenon, Charleswoodrs population increased rapidly. In the meantime, the development of a
Veteransr Land Act Project calted Roblin Park contïibuted to the growth of the area.3 Th" annual
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Physical Development Patteïn

Prior to 1925, Charleswood residents occupied sma11 portions of the area, and segmented
residential developments weïe scattered throughout. In the period between 1925 and 1950, the de-
velopments in the form of large-lot housing occuïTed in the area between Roblin Boulevard and
Assiniboine River rvith greater nagnitude. At the south end of Roblin Boulevard, residential units
appeared in the form of ribbon development sprawl. Long linear stïíps of housing were formed on
streets such as Fairmont, Roud, Haney, 0akdale Drive and Charleswood Road. A more concentrated
type of development was established south of Roblin Boulevard in the area known as Varsity View
area and enclosed by Varsity View Drive, Ravelstone Avenue, Carthcart Street and Roblin Boulevard.
In this period the Roblin Park subdivisíon v/as the only planned development in the area (lr{ap 4).

From 1965, with the beginning of the
idential developnent in the area occurred in
scattered housing and infilling ín the form

of developnent of single bays or cul-de-sacs

Land Use

In 1971, the total area of Charleswood was 23,g13 acres, of which 92,14 peïcent was unde-
veloped and vacant tand.4 The developed portion of Charleswood was mainly of low density síng1e-
fanily residential forn with only one oï two small industries. The residential use consumed only
5.95 percent of the total area with an aveïage population density of 0.50 peïsons p"1' u.r".5
This very low density may be clue to the fact that the part of Charleswood extending into additional
zones beyond the metropolitan boundary is predominantly agricultural with a few semi-rural housing
clusters in Fleadingly South, and with the scattering of housing along the south bank of the Assin-

Westdale subdivision development, the majority of res_
this particular subdivision. Meanwhile, additional
of construction of isolated dwelling units or by way

had appeared randomly throughout the Charleswood aïea.
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iboine River. But even if the portion of Charleswood with in the boundary of additional zone being
excluded, the density will renain as lot^¡ as 1.25 persons peï acre for the rest of Charleswood.6
A cornmercial strip along Roblin Boulevard and a small shopping centre in the Westdale subdivision
use O.1-4 percent of the land for commercial facilities. Parks, schools, playgrounds, golf cours-
es, cemeteries and comntinity clubs occupy 1.37 percent, and industrial and public buildings,ancl
public utilities 2.37 percent of the total land.

Sprawl in Charleswood

As the physical form and land use of the area indicate, Charleswoodrs development patteïn
conbines all these sprawl characteristics, (as defined on page 2 ) . lVhile there are three areas

of nearly-ful1 development (tr'r/estdale, Roblin Park and Varsity View), the remaining development is
spread over the rest of the area and is mainly separated by undeveloped tracks of land.

Interviews with planning authorities and reviews of the development policies applied in the
area indicate that premature extension of essential public services such as wateï and sewers and
poor co-ordination of development policy decisions have allolved the creation of the present cir-
cumstances. In the later stages of the grolth process,_ unsuitable parcels of land, speculative
prices and difficulties in land assembly due to a great number of landowners contïibuted to the in-
tensification of the situation.

Development of the ülestdale Subdivision

The lVestdale subdivision is located in the u/estern part of Charleswood suburbia. The site
is surrounded by Roblin Boulevard in the North, Canadian National Railways to the soutþrand the
Perimeter Highway in the west. rts eastern boundary lies 1,060 feet from the western limits of
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Charleswood Road (see Map 4). Negotiations for development of the Westdale subdivision started in
late 1963. In November of 1964e an agreenent between Parkland Limited Development Company and the
Rural I'lunicipality of Charleswood was signed. According to this agïeement, the developer was en-
dorsed to develop a planned residential subdivision on 332.5 acïes of land in the Charleswood
area. The agreement allowed the gradual development of the project with a maximum of J00 dwel-
ling units per year. The residential r¡rits were to be mainly of the single-family type with an

average frontage of 68 feet. The developer agïeed to provide the required services within the
subdivision, wheteas the Municipality, in turn, was expected to facilitate constïuction and instal-
lation of the regional public services such as water feeder mains where they are essential for
thís development. 7

Development of land and construction of dwelling units in the Westdale subdivision began
in 1965. Table L illustrates the pace of construction activitíes and types of dwelling units for
each year during the development period. The main part of development was completed in the period
between 1968 to I974. During this period, more than 50 percent of all constïuction activities
in Charleswood were concentrated in the Westdale subdivision. B From the total of 1652 dwelling
units in the subdivision, 13.4 percent or 222 units are townhouses while the rest are single-farnily
The dwelling units are distributed throughout the subdivision with an average gross clensity of
fíve units per acre. Although the lack of up-to- date ilata does not permit exact estimation of the
population for the subdivision, the pïesent population is estimated to be 4,S00 people, based on
the average farnily size derived from the census tract for rg7r.9

When the developnent of the Westdale subdivision began, the residential development except
for the two cases of Roblin Park (Veterants Land Act subdivision) and Varsity View were scattered
over Charleswood, leaving about 82,29 percent of land vacant or for agricultural use (Map 4).
The decision of the developers on the choice of the present location for the Westdale subdivision,



having vacant land available in several other locations, therefore, should be explored.

As a result of intensive scatteration of residential developments, the vacant land in the
eastern area of Charleswood (east of Oakclale) was segmented, unevenly distributed and under sev-
eral ownerships. The value of land in this aïea was affected by speculative demands of the owneïs
due to the inmediate locations of the parcels of land and urbanizeð area. The developer purchased
402 acïes of land for the subdivision site at a price of $130210 peï acre frorn one landowner,
while the price of land in the eastern area of Charleslvood varied from $1600 to $f800 in 1g6S.11
At the same tine, developers had to deal with several landowners for land assembly. 0n the other
hand, existance of the treatment plant close to the site and easy access to other services such as

telephone, hydro and water supply, contributed to the developerrs choice. Urider the circunstances
of no public control and considering the opportunities of buying cheaper land and avoiding the
problems of land assembly, the developer of IVestdale leapfrogged and established the development
at its present site.

In the following section, the cost of provision of various public infrastructure facilities
generated as a result of Westdale developnent witl be investigated.
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The Cost of Provision and/or Extension of p\rblic

Westdale Subdivision

I¡r this section, the capital and operation costs of varíous public infrastructuïes facili-
ties, as a function of the distance of the Westdale Subdivision from urbanized area will be invest-
igated. The capital cost include the governnentts initial investment in cases where infra-
structures lvere extended further to service the Westdale subdivision. The operation costs included
the e4penses generated by the distance, where government operated and maintained services.

Telephone Service

The Manítoba Telephone Systen advised that the cost of providing and maintaining telephone
service is a function of the distance of the receiver from the distribution centre. The inítial
capital costs which are the costs of installation of conduits and cables are not the only costs to
consider, but the ongoing elpenses or annual charges are of major iryortance. According to the
Manitoba Telephone Systemrs fiscal procedure, the total cost of providing and operating this ser-
vice in ¿ul area breaks down into the number of telephones over a specific period of tirne. In other
words, the actual cost is the sum of initial costs and the annual maintenance cost of the service.
The latter refets to the cost per subscribership and includes repayment of capital, interest on

capital and maintenance of cables and conduits.

Infrastructure Facilities to the
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Nu¡¡¡l¡er of
Subscribershlps 35 54 LIz

Annual Operation
Cost per Phone t2.46 12.46 L2,46

Cunulative Total
Annual Costs (g)411. l8 672,84 1395. 52

l9ó5

1.

2.

1966

For detall of the calculations, see Appendix C, Section I.
Number of subscril¡erships is assu¡ned equar to the nu¡nber of dwelling gnits,

Annual Operating Costs

t967

Sources: Manitoba Telephone Systenr;

Department of Environ¡nental planni¡rg, lrJinnipeg, Manitoba

1968

284 492

12.46 t2.46

3090,00 6130.32

1969

for Tole¡hone Service in the ¡rrestdale Subcliyisionl

-842 1,002

t2.46 12.46

1049I.32 72484.92
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19 70

l97rì :

r9 7l 1972 1973

l,2gg 1,503

L2.46 12.46

ló060. 94 18727 . 38

t974 1975

1,s86 l,ó08

12.46 L2.46

r976r.'56 20035.68

The co¡n¡nercial sul¡scriberships are not
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An initial capital cost of fi279,254.08 (1971), or $169,04 (1971) per subscribership, was

paid out for the installation of 17,000 feet of cables and conduits frorn the distribution centre
located at the intersection of Grant Avenue and Royal Road to the intersection of Dale Boulevard
and Ronnock Avenue in the lVestdale subdivisi on.I2 The cumulative total of annual expenditures to
tnaintain the service in Westdale, as illustïated in Table 2, contributed to the initial capital
cost.

The overall costs of extension of the service to the Westdale subdivision, considering the
total cumulative annual cost resulting from Table 4 up to and including 1977, is fi429,409.46 (1971).

tlydro

The electricity, after being generated at power stations, is usually carried through high-
voltage transmission lines to different locations for consumption. Power for residential use is
distributed to dwelling units after being transforrned to a lower or secondary voltage. The cost
of providing this service to residential utLæ is ñainly the function of the length of distribution
lines and transmission lines. According to Manitoba Hydro engineers, density and type of dwelling
units have an effect on the amount of required material (such as wire) for a distribution systern.
Smaller lots and multi-fanily dwelling units reduce the overall cost of a distribution system. Wíth
regard to transmission lines, the cost differ by location of a residential aïea. A remote subdivi-
sion needs longer transnission lines and is nore costry to service.

In the case of this study, transmission lines had been extended throughout the area for
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regíonal purposes and the developnent of the Westdale subdivision
on the related costs. Because this transmíssion line passes along

and the scenario site, and because the density and type of housing
tribution costs would not differ in either of the two alternative
rvould not be the case.

I'Jater Supptry

Prior to 1965, the water distributíon in the Charlesnood area was provided by a feeder
rnaín extending from Wilkes Reservoir of the Metropolitan Corporation of Greater Winnipeg. Water

was pumped to this area through a 30-in. feeder main frorn the reservoir, reducing the size to an

l8-in. main at the intersection of Haney Street and Eldridge Avenue (Feeder Point B). This feeder
main, then, extended along Haney Street toward the north, crossed the Assiniboine River and serviced
S:t. Jarnes (Map 5). In 1965 another 30-in. feeder main was extended westward from Feeder Point B.

At the intersection of Bestworth Street and Berkely Avenue (Feeder Point A) the feeder main extended
north up to the Assiniboine River, for future extension. The second phase of this project was

started in the St. James area in 1969.

To prorate the total capital costs of this proj'ect and to determine the share of Westdale
from the total, the influencing factors leading to the installation of this feeder main should be

discussed. Although it extended for 9460 feet througli Charleswood between Feeder Points B and A,

tlre area between Haney Street and Berkely Avenue was being served by a L?-in. main which branches

from Feeder Point A at the intersection of Haney Street and Grant Avenue. The next take-off fron
the feeder watermain was at Feeder Point A for the Westdale subdivision. In other words, the
only take-off from that section of the feeder watemain rvhich lies west of Haney Street in Charles-
wood was for consumption of the Westdale subdivision residents.

2B

has not had an incremental effect
an equal diatance from Westdale

is assurned identical, the dis-
sites, although in general this



29

The agreement which had been signed between the Rura1 li,lunicipality of Charleswood and the
developer of the subdivision also reinforced the fact that Westdale development had a significant
influence on the extension of this feeder main through the area ancl in the specific direction.
The agreement states:

. the municipality will cornmence to construct and install or cause to be
conmenced, constructed and installed the Feeder Water lr{ain to the boundary
of the "Planned Area" within 60 days after receiving a ïequest from the
Company to proceed with such construction and installation. -. 

l-3

The demand in the St. James area could not be considered as the most important ïeason for the in-
stallation of this service at the tine: firstly, because the project stopped. at the boundary of
St. James and started again four year later; secondly, due to the fact that the existing feeder
main which extends through Haney to St. James could have satisfied the demand of that area, at
least until 1970; and thirdly, this feeder maín could have been extended in several alterirative
directions to the area, if the only reason for its extension had been to serve St. James.

Based on the above evi-dence, the capital costs of the portion of the feeder main between
Feeder Points B and A is assumed to be initiated because of the development of the Westdale sub-
division. The ÍJater Works, Waste and Disposal Division of the City of Winnipeg advise that the
related capital costs were equal to $914,257,46 (1g71)

Sanitary Sewer

Distance-related costs of providing
of interceptors which carry the sewage from

case of this study, the treatlnent plant was

way, within the boundary of Charleslood. A

sanitary seweï services are a function of the length
the point of disposal to the treatment plant. In the
buílt adjacent to the west side of the Perimeter High-
nlain interceptor extends through Charleswood and carries
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waste disposals of residents of Charleswood as well as the sewage generated in a wide
cent to Charleswood. Both the tïeatment plant and the inteïceptor weïe built prior to
of the Westdale subdivision. Due to the fact that the servíce has a regional catchment
costs of its provision did not directly relate to the development of Westdale and its
However, the decision for the location of this subdivision might have been affectecl by
access to the service.

street Network: upgrading and lvidening of iìoblin Boulevard

Prior to 1967 Grant Avenue and Roblin Avenue were the two main arteri.es in Charleswood.
They join just past Coventry Road and continue as a two-lane street westward, up to the perimeter
Highway. The upgradíng and widening of this two-lane street to a four-1a¡e divided boulevard
ü/as completed in a two-year project in 1968. According to the Street and Transportation Division
of the City of Winnipeg, the entire capital costs of this project were $gS7,76I.27 (1971). The
annual costs of maintenance since 1968 include the maintenance costs of vegetation in the center
strip and should also be added to the above figu"e.14 The maintenance of grass for this section
of the boulevard costs $4000 (1971) annually.15 Based on this, the total maintenance of the
previously mentioned portion of Roblin Boulevard anounts to $+O,OOO (ig7l) since 1g4g.

lVestdale's share of the total cost is indicated based on useï percentage. A vehicle inter-
section count study was conducted by the Traffic Department of the City of Winnipeg for that sec-
tíon of Roblin Boulevard between Grant Avenue and Dale Boulevard in 1975 (lr{ap 6). This study
indicates that 2l.33eo of the traffic in this section of Roblin Boulevard initiates from or ends
at the Westdale subdivision. Based on these statistics, the amount of incremental capital and
maintenance costs which the location of the l{lestdale subdivision imposed on the government totaled
fi2r2,822.47 (i971).16
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PubIic Transít System

Prior to 1967, a bus transit route was serving tlìe Charleswood area up to the intersection
of Berkley Avenue and Roblin Boulevard. According to the City of Winnipegrs Transit Department,
the development of the Westdale subdivision geneïated the demand for public bus service over a

larger area. Based on this demand, a nehr schedule was established in the area by the fall of
1967 (Map 7). According to the new schedule, bus service coveïs the area beyond the intersection
of Berkely Avenue and Roblin Boulevard and,includes the I¡Jestdale subdivision. The extra tine
generated to service this subdivision is estimated by Winnipeg Transit System to be t¡enty minutes
per trip for each bus. The deduction of this twenty minutes from each single trip which a bus has
to perform daily in the area will result cunulative time savings from the total operation time of
all buses ín a day approximately equal to the daily operation time of one bus in the area which is
twenty-on" ho.rtr.17 In other words, the costs of operation of one bus could have been saved.

The average cost of providing and opeïating a bus in any area of the city of Winnipeg is
$12.20 (1971) p"t hort.18 This amount includes capital costs, u/ages, depreciation and maintenance
Deducting $+.SZ (1971), the aveïage hourly revenue of the city out of each bus fron the operational
costs leads to a net average hourly operating cost of $7.33 (1971) for one b,rr.19 Therefore, the
total costs associated with operating one bus in the pèriod from the fa1l of L967 to 1977 is est-
imated to be fi4zt "845. 

16 (1971) .

Public School

In this section, the possibility of cost variations
the present development pattern in the study area and the
tested based upon expected enrollment and the capacity of
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in providing public school service for
suggested alternative scenario is being
each school. As Table 5 indicates, the



School

Beaumont

Chapman

Dieppe

Royal

Charleswood
Col legiate
SUBTOTAL I
Westgrove**

Wes tda 1e
Jr. LIigþ**

Beaverlodge**

SUBTOTAL II

TABLE 3

Comparison of School Enrollment and Their Capacity Rate in Charleswood Area

Year of
Operati on

*

*.

*

Rated Capacity
in the Year of

0peration

504

208

644

469

433

2,258

532

600

s60

r,692

Total Enrollment

Total Rated Capacity

1970

L972

r97 3

1969-70 t970-77 r97]-72 L972-73 r973-74 L974-7s rgTs-76 rg76_77
693 447 625 558 553 556 554 444

r74 184 183 195 I87 164 196 184

674 641 666 633 630 60s s94 s82
sll 648 716 7rr 720 705 695 677

598 6ss 7I8 594 548' 51s s20 sll
2,650 2,575 2,908 2,691 2,638 2,555 2,55g 2,3gg

490 57s s52 s09 szs s3B 536

592 555 550 567 542

466 sss s94 498

490 575 r ,Ig7 t, 530 1 ,630 I ,699 I ,576

*Operation of
**Schools which

ENROLLMENT

the school began
are located in
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prior to 1965.
the Westdale subdivision.

2 ,650

2,558

5,065

5,093

3,483

3,09 3

3,835

3,693

4,16g

4,253

4, 185

4,253

4 ,259 3,97 4

4,253 4 ,253
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increase in the population of Charleswood regardless of its distribution would cause an increase
in the number of students and the resultant extra denand for the public school service could only
be satisfied by means of adding to the capacity of existing schools and/or building ner\r ones. In
1970, the first new school began to operate ín the Westdale subdivísion. Prior to that time, the
existing schools in Charleswood were accommodating the students from this subdivision. To serve
the entíre area, these five schools were opeïating in a capacity higher than their rated capacity.
Three extra schools were gradually built in the Westdale subdivision since Lg70. The construction
of these new schools and the extension of the existing schools provide a better, moïe convenient
service to the area.

Since the distance between the two alternative sites is not gïeat enough to affect the
costs of building erection, construction costs would not differ in the Westdale subdivision, nor
in the chosen scenario. However, the tïansportatfon costs for the Westdale student who enrolled
in schools two to three niles away, for the period between 1965 and 1970 is an additional cost
factor.20 Since the najor focus of this study is on the incremental costs to the governnent, the
issue is not discussed here.

Police Services

According to the Police Department of the City of Winnipeg, one police caï patrols through-
out Charleswood, under ordinary circumstances. Flaving the Westdale subdivision established away

from the rest of the residential development of Charleswood causes a drop in the level of service.
As the population is distributed over a large area, the possibility of the policers presence at
or near the location of a crine oï an emergency decreases. At the sarne time, the cost per trip
for a patrol car is higher tvhen the area of inspection ís greater. The incremental costs are due

to more consumption of fuel and the faster depreciation of the vehicles.



Due to the nature of the
per trip, an accurate estirnation
the government in providing this

Fire Services

The Fire Departnent of the City of Winnipeg advised that this service is offered based on
the co-ordination of activities of all stations in a city-wide dimension. In other words, in the
event of fire in any location of the city, the needed vehicles and manpower wi1l be mobilized from
all fire stations depending on the dimension of the fire. Therefore, the location of the Westdale
subdivision will not significantly increase the cost of provision of this service. However, the
discussion of the drop in the level of service and extra costs of longer trips, as mentioned
earlier in the case of police service, is valid €or this service as well

Summary

Among the nine infrastructure facilities which are under ínvestigation in this study, the
development of the Westdale subdivision has a rnore obvious cost differential effect on telephone,
hlater supply, street networks and public transit systerns. For the hydro, sanitary sewer, and
po1íce and fire protection services, although there is evidence of the effect of the Westdale
subdivision location on performing the services with higher costs, the cost estimation for them
is avoided because of the lack of sufficient data and the infeasibility of measuring the cost
additive variables. 0n1y in the case of public schools does the cost to government not seen to
vary with distance. The costs of providing this service appears to be a direct function of
population size.
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service and the irregualr basis for the number of triþs and time
of the incrementar costs imposed by the westdale subdivision on

service could not be formulated.
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Table 4 sununarizes the cost of provision and/or extension of these services for the West-

da.le subdivision.

TABLE 4

The Total Distance-Related Cost of Providing Infrastructure Facilities for
the Westdale Subdivision (1971 Dollars)

*.

Telephone

Hydro
**

Water Supply

Sanitary Sewer
.t

Street Networks

Public Transit System 
n

Public School

Police Protection
Fire Protection

TOTAL

*Capital 
and operating costs.

*¡k
0nly capital costs.

fi429 ,409.46
N/A

914 ,237 .46

N/A

2r2 ,822 .47

42r ,845. 16

N/A

N/A

- 
N/A

$ l_ ,g7B,3l-4. 53



Footnoteg
tat.tt"r"""a * [lvinnipeg, Man.] February L967.
2tti¿.

"Th-e Metropolitan corporation of Greater wÍnnipeg, charleswood Detailed Area planDivisien, Winnipeg, I_g70, p. 5.
4For detailed land use statistics, see Appendix B.
c
"The density is calculated based on the population of charleswood in lg7r.
6M"ttopoLitan corporation of Greater winnipeg, charleswood Detailed Area plan., winnipeg,December 1_970, p. 5j..

TFot *ot" detailed information on the agreement and the agreement and the proposed lever ofservices, see Appendix A.
q
"Department of Environmental Planning,'tsui1ding pennit Division, winnipeg, li,lanitoba.
9Statistics 

Canada, ilElectoral Districts by Age Groups and Sex,,, Ig7I, pp. 2g3!_2g34
10l"nd Titles Office, winnipeg, Tralsfer No . G4gr62, certificate No. A-4s187.
llrhu estimate of land value in the -"ur!gln part of charleswood is based on the interview withlocal real estate agencies. rt should be noted that some land owners h¡eïe asking a consicler-ably higher price, thus effectively precluding any profitable ra¡d use and why.
1)

---Appendix C, Section I.
lscodud from the agreement betweën the Rural Municipality of charleswood and parkland Ltd.Company, Section 4.F.iii, Ig64, p, 4. 

I
1¿.*'Department of parks and Recreation, city of l,rrinnipeg.
15Th" costs of maintenance and reparation of the concrete pavements and curbs is ignored dueto the small amount.

16R1'hottgh interviews with transportation planners of the city indicated that development of
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the Westdale subdivision was substantially responsible for widening of Roblin Boulevard, here,
user percentage is taken as the criteria for prorating the total cost of the project.

17Fot detailed calculations, see Appendix C, Section II.
lBTh" City of Winnipeg, Financial Results from Transit Operations , Ig7I. cuïïent estirnate.
10-"The City of Winnipeg Transit Departïnent, Ivfarch L977.

20Acc,ording to the Assiniboine South School Division #3, the existing schools did not provide
the transportation fund. These costs were imposed on students.
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Growth Pattern in the Scenario Area in

The area of Charleswood indicated by Census Canada as Census Tract No. SZz
ferred here as the eastenn part of Charleswood, is the original area of development

1

(l'fap B).' In 1965 this area was characterized by a small linear commercial core
Boulevard surrounded by older dwelling units. Residential development was confined
family homes set on large lots in a serni-rural environnent. Houses had been built
frontages throughout the area, leaving tracts of undeveloped land in the middle of
addition to these narrolv strips of vacant land between built-up frontages, a nurnber
parcels of vacant land were in existance in the Charles-wood East area (Iaap 9).

CIIAPTER THREE

THE SCENARIO

Residential development in the area between Roblin Boulevard and the Assiniboine River can
be described as a strip of houses along Waxford Street frontages and a number of houses þere and there
along Vialoux Frive, McQuaker Drive and Riclgedale Crescent. South of Roblin Boulevard, a grading
pattern had been developed in a snall area bound by Varsity View Drive, Ravelston Avenue and
Cathcart Street. For the rest, ribbons of houses rvere built along the existing streets. The strips
of shops on the two sides of Roblin Boulevard were mainly concentrated between Waxford Street and
Varsity View Drive. When the development of the Westdale subdivision began at its present site, a

1965

Ll¡

, which is re-
in Charleswood

on Roblin
to single

along tlie street
the blocks. In
of larger
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part of the existing 843.34 acres of vacant lancl south of Roblin Boulevard and the area between
tlre Assiniboine River and Roblin Boulevard in the eastern part of Charleswoocl could accomniodate
the projected housing and facilities of the westdale subdivision.

0n the other hand, by means of an infilling process, the sprawled pattern of this area
could be repaired to some extent; a iloïe efficient utilization of land and services could be
achieved, and as it will be sholrrn later in this study, the government could be economically bet.ter
off by saving on the cost of providing infrastructure facilities. The site for the scenario,
therefore, is selected from the parcels of land available in 1965 in this area of Charleswood.
0n the average, the scenario site ís about 2.5 míles arvay from the Westdale subdivisíon.

The Scenario Design

An area of 332.5 acres of land is selected
the land which had been used for the development of
nature of land use in the area, separated parcels of
had to be chosen for this purpose (lr{ap 9A).

The concept of the design is mainly to achieve'a degree of physical integration between
the new elements of the development and existíng pattern through infilling. In order to avoid the
destruction of existing buildings, an attempt is rnade to extend the street layout in the directions
which the open land allowed. From the aesthetic point of view, the design may not represent the
optinum. This is partly due to the constraints which existing stïeet patterns and scattered strips
of buildings impose on the directions which new streets should follow, ffid partly because of the
attempt to maxini ze t.he harmony of the new and old patterns of development (Map gB) . _$b*fit1-f_çpSg9-"
of commercial facilities is proposed for the area adjacent ro the exisring shopping,.6åfr:'þ"!i'htl$U4.

.:!/,r --,q, {:

ii oo rr"{¡ìnrr**".\,\ ilil\ "--*.*"--*-'"j ,rjr\.:.\.,-- 
{ ¡ ñ,T.i iìil.$ '...,{.{.'"-t_--

for the scenario site. This is equivalent to
the Westdale subdivision. Because of the
land adjacent to the existing built-up pattem
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Roblin Boulevard and Vialox Ðrive. Three schools are also assigned to serve the needs of the new
population. The ultinate population for the scenario, the same as is the Westdale subdivision is assigned
to be 4500 people. . '- The residential deVelopment is considered to contain the same number of
single-farnily dwetlings and townhouses as in the case of westdale.

It is assuined that the construction schedule for the development of the l{estdale subdivsion
would be repeated identically in the scenario. While during the development of the Westdale sub-
division, a number of residentiat constructions were occuring in the scenario in each yeaïe the
accumulation of all the completed dwelling units which had been constructed yearly in both sites
would have pushed forward the date of completion of the infilling process in the scenario. Based
on the figures in Table 5, the infilting process for the scenario would have been completed by
I973. In this case, phases of contiguous development could be followed to accommodate the preceding
growth beyond 1973 (Map 10)



Location

lVes tdale
Scenario

TABLE 5

Time Span for the Construction of
Westdale Subdivision and

1965

33

6

Cumula-
tive

TotaI

1966 1967

21 58

10 2r

Source: Department of Environmental Planning, Buildíng Permission Division, Winnipeg, Manitoba,
June 1977

39

1968 1969

136 244

39 34

70 L49 324 602 I,004 1,194 1,510 1 ,792 l,gBL 2,0L5 2,046 2,077

1970 L97t

3s0 160

52 30

Dwelling Units in the
in the Scenario

1972 I973

287 2I4

29 72

46

r974 1975

83 22

102 L2

7976 1977

22 22

99





The Test of the scenario Design 
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The economic validity of the scenario design is tested by comparing the costs of pro-
viding the water distribution system in the scenario rvith sirnilar costs in the Westdale subdivision.
The Hardy Cross nethod is used for the design of water distribution in the scena"io.2

Because the patterns of development of the scenario are located between the existing built-
up areas, the new pipe network should be linked to the existing system. The size fo the pipes and

the pressure in them is designed rvith the consideration of the water flow needed for consumption

by the population of the scenario and the adjacent area. The system is designed, therefore, for
a population of 8,034 people in 2,298 dwelling units (see Appendix D). A ntrmber of water mains

were installed in some of the streets in the area prior to 1965. In the design of the system,
these pipes, which are able to carry the new flol, are connected to the systen and only in a few

locations the existing four-inch pipes are reinforced with new pipes to satisfy the new demand.

The total capital cost for this water distríbution network is estimated to be $1,007,097.53
(1971). This includes the cost of purchasing naterials, installation and engineering fees. The

costs of providing the same service for 1652 households of the Westdale subdivision aïe

$t,00S,340.52 (Lg7I)3, while the designed water distribution system for the scenario offers the
adequate service to the population of the infilled area, and inproves the level of service in the
adjacent area. .The close approxiamtion of its costs, in comparison to the costs of provision of
the water dístribution system in the h/estdale subdivision, testifies to the validity of the
scenario design. Although such a scenario should be evaluated for all attributes physical, econ-



omic, social and even psychological,
scenario for all these variables.

The Costs of Provision and

Telephone Service

As it is indicated in Chapter 3, the costs of providíng and operating the telephone service
varies with the dístance of the distribution centre from the receiver. According to the Manitoba
Telephone Systern, had the population of the Westdale subdivision been accommodated in the scenario,
the installation of 5,000 feet of cables and conduits would provide the same leve1 of service.
The initial costs of installation of the same number of telephones in the scenario, therefore,
woulcl be fi82,I37.44 (1971), or fiqg.n (1971) per subscribership.4

49

it is beyond the scope of the present worh to evaluate the

or Extension of Public InfrastTucture Facilities to the scenario

The cumulative total of the annual operating costs of providing the telephone service in
the scenario is tabulated as shown in Table 6.

Since the developnent of the scenario would have been completed ín Ig73, the annual oper-
ational costs beyond this date would be constant annually. The overall capital and operative costs
of providing the telephone service for the scenario, therefore, were $130,273,76 (1971).

l{ater Supp ly

The amount of water needed for the scenario site residents' consumption could have been

supplied fron the existing feeder water mains in the area, from Feeder Points A and B, in 1965

(Figure 4). Therefore, the development of the alternative scenario would have required no additional



1965 t96ó 1967 l9óB 1969 1970 lgzl rg72 tg73 !g74 1975 1976 rg77 Toral
Nunrber of 

" -Dwelling units' 39 70 149 324 602 1,004 r,rg4 r,sl. r,6sz r,6s2 r,6s2 l,6sz L,6sz r,6s2
Annual Cost per
Telephone ($) 3,66 3.ó6 3.66 3,66 3.6ó 3.66 3.66 3,66 3.66 3.ó6 3.66 3.66
Cunulative
Total cost($J 142'74 256'20 545.34 ltBs.s4 zz03.32 3,674.64 4,s70.04 s,526.60 6,046.32 6,046.s2 6,046.s2 6,046.32 6,046.J2 48,rs6.32

l. For detail rif calculations¡ see Appendix C, Section

2' Nultber of subscriberships is assruned egual to the numl-¡er of <lwelling units. The co¡nmercial subscril¡erships are not i¡rcluded in the calculations

sources: Department of Environnental Planning, Buirding Pernission Division, l,Jinnipeg, t"lanitob8, June 1g77.

Manitoba Telephono Systeln,

TABTE 6

Annual oPerating costs of Providing TeleSlrone service for the sce¡rario r96s-rg77l
(1971 Doltars)
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2.66



capital investnent
premature extension

Street Network

According to the Traffic Department of the City of Winnipeg, traffic generated due to the
development of the scenario site could have been sufficiently carried by the two existing main
arteries, Roblin Boulevard and Grant Avenue. Assuming the novement characteristics of the scenario
residents to be the same as those of the Westdale residents, 96.46 percent of this population would
have commuted eastward to the various activity centres of the city through these routes.5 Inter-
views with transportation planners of the Department of Transportation Planniirg of the City of
Winnipeg also indicated that the development of the scenario woulc] have eliminated the immediate
need for widening Roblin Boulevard and would have prevented the associated extra costs.

Public Transit System

51

for this purpose. It would also have saved government the implicit costs of
of the feeder water main through the sparsely populated areas of Charleswood.

Because of the scattered pattern of development in Charleswood, the existing buses always
operate belolv their "efficient design 1oad".6 If the development of the Westdale subdivision had
occurred in the scenario, the service would have been offered in a smaller and more densely popu-
lated area. Therefore, the same level of service could have been provided with a smaller number
of buses, ffid this more efficient use of the bus systern would have increased the revenue per trip
for each bus. In other words, by having the population of Westdale accommodated in the scenario
site, the government could have saved the costs of operating one bus, and at the same tirne, would
have saved on the net operating loss for the remaining buses.

As already elplained in Chapter 3, capital and operating costs of infrastructure facilities
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such as hydro, sanitaty seh/er, police and fire protection differ tvith distance. Hence, the govern-
mentrs costs of providing these utilities would have been less in the scenario alternative. Flow-

ever, due to lack of sufficient information.in these areas, the associated costs in both locations
are not quantífied.

Sumnary

The scenario site is located about 2.5 miles closer to the cityrs core. The infitling
process of the scenario would have caused concentrations of additional construction activities in
remaining parcels of vacant land in the eastern area of Charleswood, and would have given more
discipline to the physical pattern of the area.

Considering the quality and quantity of tl're infrastructure facilities in the entire area
of Charleswood in 1965, the accommodation of the population of the Westdale subdivision in the
scenario development would not have imposed additional costs to the goveïnnent in the provision of
services such as water supply, sa:ritary sewer, hydro, public transit and street netlork. The cap-
ital and operating costs for telephone service in the scenario would have been $190,273.76 (1971);
police and fire protection vrould have cost less; and, public school service would have had. the same

cost for the governnent in both locations.
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1-See also, Appendix B.

)-The program for the Hardy cross Method, which allows the use of computer in carculating pressuresand flows in a pipe systern, was developed by the Department of civil Engineering at QueenrsUniversity in Kingston, Ontario

'This figure is calculated by Templeton Engineering company, the consultant to the RuralIt{unicipality of charleswood, who designéd and sõperuir"¿'thã project.
L'For detailed calculations, see Appendix C, Section I.
q"The City of Winnipeg Traffic Department,rrVehicle Intersection Count Study,', 1975.
6According to the city of winnipeg's Transportation Planning Department, 75 passengers peïbus is considered as I'efficient design ioad".



Introduction

The two preceding chapters have demonstrated the monetary costs of providing infrastïucture
facilities for the discontinuously developed subdivision of Westdale, as weltr as for the contigu-
ous alternative--the scenario. In this chapter, the proposed hypothesis will be tested by neans
of comparing the costs. Whereby' the least cost alternative in terms of provision of public infra-
structure facilities by government will be ascertained. The only variable factor for the two aI-
ternatives is their location, while the level of service, physical features and socio-economic
characteristics of the scenario are assumed identical to those of the hrestdale subdivision. There_
fore, the cost differentials are directly related to the clistance of each site from the existing
uti lities .

In economic terms, the proper alternative is the one with greater benefit/cost ratio.
Since one aspect of the public sector is to provide a certain level of infrastructure services for
the residents of urbanized areas, the benefits in this issue can be defined as the achievecl level
of service which is taken as constant. The cost, then, is the monetaïy value of the ïesouïces
used to provide these setvices, and the best alternative is the one with least cost. In this
study, the cost variations are discussed as direct costs in the forn of capital aad operating costs
of providing ínfrastructure facilities and the opportunity,cost of this money not being used in a

better way.

CI{APTER 4

COST EVALUATIONS



Direct Costs

The capital and operating costs involved in the provision and/or extension of each service
for the alternative sites will be compared in this section.

Telephone Service

The Westdale subdivision is approximately 2.4 niles alay from the telephone distribution
centre which provides the service for the area. This distance required the Manitoba Telephone
Systern to install L2,000 feet more cables and conduits than would have been required if the
service were offered in the scenario. The extra capital cost used for this purpose was $1g7,1,t6.64
(1971). That is, each subscribership in the Westdale subdivision irnposes $ffg.32 extra capital
cost on the government. l Th" increase in operating costs due to this distance is $14.16 (1971)

per year for each telephone. Table 9 summarizes the annual operating cost of telephone service
for each site during the period 1965 - L977. It is indicated here that as the number of subcribers
increased, the difference between the annual costs of operating the telephone service in the two

locations becomes greater.

Developnent of the lVestdale subdivision at its present site caused an overall extra capital
and operating cost of $301,164.18 (1971) for the goveïnment during the period between 1965 and Ig77.

lVater Supply and Sanitary Sewer

As indicated in
able feeder water rnain

installation of 9460

55

Chapter Threerthe scenario could have been serviced adequately by the avail-
system in the area. The development of the Westdale subdivision caused-the
feet of feeder water mains r^¡ith the total capital cost of $914,237.16 (1971)



,196 5

lllestdale
Subdivision 41t. l8

Scenario L42,74

Difference 268,44

TABLE 7

Coqparison of O¡erating Costs of Tele¡hono Service for the hlestdale Subdivision
(tg7l Dottars)

1966 1967

672.84 1395.52

256.20 545.34

4L6.64 Bs0. l8

Sources: 1.

2.

1968 t969

3090.00 ó130.32

1185.84 2203.32

1904.1.6 3927.00

Manitoba Telephone Systen,

Building Permits Division,

1970

L049I. 32

3674.64

6816.68

1971

L2484.92

4370.04

Bll4. B8

Department of Envi¡onomental planning, City of Winnipeg.

I972

16060.92

5526. 60

L0534.32

L97 3

L8727,38

6046.32

l2ó81.06

r974

r97ó1.5ó

6042.32

t37t2.24

and tho Scenario

l9 7s

20053.68

6046,32

14007. 36

rs+

20309. 80

6046.32

L4263. 48

5ó

1977 Total
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throughout the area.

For sanitary sev/ers, in the case of this study, because of the regional nature of the ser-
vice and the location of the two alternative developnents in relation to the treatment plant and

interceptors, no cost differential was developed. But it should be noted here that the efficiency
in the use of such services as water and sewer decreases when they are prematurely extended through
a large area of 1ow density. This is due to the folloling facts: firstly, when the density is low,

a given population occupies a greater area, and to provide the service, more length of pipe shouLd

be installed throughout the area. Secondly, snaller numbers of people using a given quantity of the

service in an area raise the per capita cost of provision of that service. These costs are not
included in this study

Street Network

The cost differential with regarcl to the street network for the two alternative developments

is sunmarized in the related capital and operating costs of upgrading and widening Roblin Boulevard.

As indicated in the preceding two chapter, the traffic movement generated by the residents of the

scenario could have been carríed through existing street systens of the area, while the development

of the Westdale subdivision required extension of this service and had intensified the need for
widening of the boulevard. The degree of ínfluence of the Westdale development on implementation
of this project is indicated by means of user percentage and the total costs are prorated with this
assunption. The additional costs due to development of the Westdale subdivision therefore, is
deternined to be fi2l2,822.47 (i97i) or 2I.33 percent of the roral.
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Study of the public transit sytem indicates that having the population of the Westdale
subdivision accom¡nodated in the scenario site would have saved the goveïnnent the capital and

operating costs of one bus without any drop in the level of service. In other words, the leap-
frogged subdivision of l\lestdale has been fi42I,845.16 (1971) more costly for the public sectoï
since L967,

Public Schools

The distance between the two alternative developnents is not great en'ough to affect the
construction costs. Therefore, the distance-related costs with regard to public schools are only
the costs of transporting students fron and to their homes. Since; the transportation services for
the commuting students of the lVestdale subdivision were not provided by this public institution, in
the particular case of this study, neither of the two alternatives inpose additional costs on the
government as fat as distance parameter is concerned

Fire and Police Services

Comparison of distance-related costs of providing polic services for tl're two alternative
residential developments requires an estimate of both travel costs involvecl in trips between police
station and each of the two sites, and the exact number of trips taken annually. Lack of data in
this area prevents any significant comparison of the costs. However, casual oì¡servation reveals
that having the Westdale subdivision developed in a remote location would enlarge the service aïea
a¡d increase the travel costs per trip. These incremental costs would be avoided if the enlarge-
ment of the service area were prevented by encouraging the infilling process of the scenario.
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For fire services, as in the case of police services, estimates of distance-related costs
require information concerning both cost per trip and nurnber of trips between fire station and the
trvo sites. Since this particular service involves the co-operation of all fire stations through-
out the city, precise estimation of cost variations with regard to the distance between the West-
dale subdivision and the scenario seems unfeasible. However, it can be argued that if. the e4pan-
sion of the city follows a contiguous pattern of development, the resultant compactness would de-
crease the distance and provide a better leve1 of service for fire protection with 1ess cost.



Summary of Direct Cost

Comparison
Faci 1 ities
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Telephone

Hydro

Street Netlorks
Public School

Public Transit
*t(

Water Supply

Sanitary Sewer

Fire
Police

Total Cost

of the
for the

Westdale
Subdivisi on

Distance-Related Costs of Providing Infrastructuïe

fi +zs ,409.46
N/A

2I2 ,822.47

42r,845.16

9L4 ,237 .46

N/A

N/A

N/A

It/estdale Subdivision and the Scenario

TABLE B

Scenario

$1i0,27s.76
N/A

N/A

N/A

N/A

Capital and operating costs.

0nly capital costs.

Additional Distance-Re lated
Costs Due to the Location of

Westdale

**.

$1,978,sr4.ss

1971 Dollars

301, 164. 1B

N/n

2r2 i822 ,47

42r,845.16
9L4,237 .46

N/A

N/A

N/A

$ts0,27s.76
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As indicated in Table 8, total additional distance-related costs which contributed to the
development of the westdale subdivision was $1,848.040,7g (1971). This sun includes only the
direct costs of four items: telephone service, u/ater supply, street networlc, and public transit,
for which available data permitted cost estirnations. Although lack of presentable data in the case
of sorne utilities and/ot special situations ,of other utilities in relation to the study prevented
development of cost comparisons with the exception of public school, the capital and operating
costs for the rest of the infrastructure facilities which are under investigation in this stucly
are recognized to increase with distance.

In terms of operating cost, telephone and public transit systen appear to impose nore add-
itional costs on the government. Operating costs for fire services should be less than those for
police services because fire vehicles respond only to alarnls, while police vehicles also perform
a patrolling function. Finally, provision of water supplies for the Westdale area had resulted in
the greatest capital cost to the government.

Opportunity Costs

The preceding part of this chapterc indicates the additional direct costs which the discon-
tinuously developed subdivision of llrestdale imposed on the govelîrnent. By having the development
of the Westdale subdivsion accommodated in the scenario site, the governmentrs direct cost savings
in the capital and operating costs of providing infrastructuïe facilities would amount to
$1,848.040.79 (1971). This sun only resembles the explicit portion of the total cost savings which
government could gain by not having allowed this residential development to occur discontinuously.
Based on our definition, actual amount of cost savings is the accumulation of the additional direct
costs involved in the provision of infrastructure facilities and the implicit opportunity costs of
this capital.
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The concept of opportunity cost emphasizes the problern of choice by measuring the cost of
obtaining a quantity of one conmodity in terms of quantity of some other corunodity that could have
been obtained instead. In their book, Econornics, Lipsey and Steiner explained the principle of
the opportunity cost as follows:

The

Cor

The investigation of the best possible alternative use of the capital saved from the costs
of providing the infrastructure facilities is not the concern of this thesis. In the case of this
study, the opportunity cost is being assumed as the return that governïnent could have gained if it
had not used this capital on the extension of utilities to the Westdale subdivision, but had invested
it each year, at prirne interest rate of the Bank of Canada in the period fron 1965 to 1977.

cost of using a factor in a particular venture is the benefit forgone
opportunity lostj hy not using it in its hest alternatiu",rr".2

The cost of capital in real terms fconstant dollar term) is assumed to be constant in order
to eliminate the effect of the inflation on this real rnoney value. The opportuníty costs, then,
are calcuLated based on the cornpound interest gained from the total capitaL investiments in each
year, for the period betrveen that year to 7977,3 As indicated in Table 9, the opportunity costs
of the additional capital involved in the provision of the utilities for the Westdale subdivision
amount ro $2,968 r 285. 00 [1971) .

The Hfpothesis

Based on the analysis and comparison of the distance-related costs of providing tlie neces-
sary infrastructure facilities for the two alternative sites, the goveïnment2 in order to service
4509 residents of a discontinuously developed subdivision has spent an additional cost of
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$4,816,325.00 (1971) since 1965. The hypothesís is accepted: a contiguous development pattern
in suburbia, as it is suggested in this study as the scenario, saves government the costs of infra-
structure facilities. 0f course, this fact alone is not surprising; however, the magnitude of the
cost difference is significant. The fact that the sum of $4,816,g25.00 (lg7r) is the increment-
al cost generated only by 1652 dwelling units declares the importance of the problem in a city-
wide scale.

By the implementation of phases of continuous development in the Charleswood area, after
1973, the year of contpletion of the infilling pïocess of the scenario, the goveïnment's cost
savings would have increasingly continued (Map 10). Because the existing infrastructuïe facilities
would have been utilized more efficiently, the premature extension of servicès which require govern-
nentrs early investment for the future would have been avoided. With the 1ack of controlling
policies, the increasing nuurber of developments in the fringe area will continue their undisciplíned
and scattered settlenent over this areai the provision of services will become excessively e4pen-
sive; and, the cityrs fiscal crises r,¡ill become more and more inevitable.

As it has been described in the preceding chapters, the incremental cost to government is
only one of the ways that sprall in suburbía affects cities. other direct and indirect effects
of this phenonenon upon urþan society in the form of sôcial costs such as deterioration of the
central city and the negative externalities to íts residents, environmental hazards and economic
losses of the occupants of sprawled areas are significant issues needing more investigation.
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Fogtnotes

1-See Appendix C, Section I.
)-Richard G. Lipsey and Peter 0. Steiner, Economics, I{arper and Row publications, New york,

1966, p. 199.

'Conpound Interest: with simple interest, the anount of interest earned is based on the initialvalue of the loan and is due at the end of the loan period. With compound interest, the lifeof a loan is divided into a number of interest perioãs (e.g., on" y"u"¡. At the end of thefirst period, the earned interest is calculated and added ão the initiât value of the loan.
The sum is then considered to be the value of the loan for the second period. In this way, theinterest earned during each period, in turn, earns interest during the following periods. Thefollowing for¡nula is used for calculation:

where F = a future sum of noney, p = present amount or principal"
period, and n number of interest periods.

F = P(l i)t

i = interest rate per



CIIAPTER FIVE

SIJMMARY, POLICY OPTIONS, CONCLUSIONS

STI},II{ARY

In this research the effect of urban spatial structure on utilization of urban resources
was investigated. Specifically, the study dealt with the dístance-related iricremental costs
which are imposed on the public in providing various infrastructuïe facilities for discontinuous
residential development in suburban areas of Winnipeg. The leapfrog subdivision of Westdale was
being compared with a hypothetical subdivision 2.5 miles closer to city core and adjacent to
urbanized area. The services which were investigated in this study include,i fire and police pro-
tection, school facilities, water supply and sanitaïy seweï services, telephone, hydro, and street
networks. Cost estirnates were possible only for telephone service, water supply, stïeet networks"
and the public transit systern. Mrile lack of data and/or the special nature of the service pre-
vented quantification of the goveïnlnent increnental codts for other services, with the exception
of school service, it was understood that for the reamining infrastructures, the capital and
operating costs are sinilarly responsive to distance.

The study exanining the residential development in suburban areas, demonstrates the fol-
lowing:

Firstly, that the private sector, in absence of effective and rational public policies is
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given a great amount of freedom of choice ín the location and timing of development. Naturally,
this freedom exacerbates the undisciplined developrnent patteïn of suburbía. luleanwhile, the lack
of coordínation and communication among varíous government agencies leaves public policies inef-
fective. Subsequently the private sector, taking advantage of the resulting uncertain conditions
inplements its own decisions, which are usually not dj-rected toward the comrnon good, but personal
gains.

Secondly, the study shows that the decisions of the private sector on the location of res-
idential develop¡nent affect public sectoï e4penditures. When the developer leapfrogs in order
to benefit from the advantages occurring from the development of remote land, the governmernt
has to spend more to provide the infrastructures for that developnent. It häs been shown that the
public sector had spent $t,949,040.00 more in terms of direct cost servicing the Westdale sub-
division in the last 13 yeaïs. In additionrthe opportunity cost on this arnount for the same

lengtlr of time equals $2,968,285. In other words, the goveïnment would have been 84,816,s2s
better off had the development of the Westdale subdivision not been prrrnitted to occur at its
present site. This rneans an average annual cost saving of $224.00 per dwelling unit. Although
the cost estinates cover only four utilities, and although at the time of cost extimation it was

intended to nininize the costs by quantifying them critically, the government 1osses are very
1

s ignifi cant .

Thirdly, new residential development takes place only where there is an adequate range of
readily available public infrastructure facilities, í.e. trunk sewers, watermains, etc.

Fourthly, it was demonstrated that the additional costs of providing infrastructure facil-
ities for outlaying areas are distributed over the entire city. These costs are subsidized using
the general public revenue and subsequently the benefit is being transferred to remote dwellers,



rather than to inner city residents.2 While the results of this research show
rnental distance related costs to the government, other losses which are involved
ular area should not be understimated. These losses" in terns of environmental,
chological costs, although not analyzed in this study, are substantial and give
of questions.

" I'low do costs vary with density?
'What are the social costs to the occupants of sprawled areas, and to the residents of

central city?
.What are the criteria to measure these costs?

' To what extent and in what ways does sprawl in suburbs affect the deterioration of the
central city?

" lVhat are the future environrnental 1ósses and aesthetic problems?
'How do these elements affect the physcial and social integration of the city?
' Does the resulta¡rt undisciplined physical form cause personal and social behaviour

nalfunctions ?

The issue is not new. Sone of these questions have been partially explored and answered,
but the problem still exists. A series of further studies should be undertaken in order to dem-
onstrate the magnitude of the impact of this phenomenoir on urban life, to aim at the roots of the
problem by showing what insitutions are involved, and to investigate the possible solutions to
the problem. The remaining part of this chapter will discuss public policies which nay be used
to constrain sprawl. This discussion is presented not as a firm policy recornmendation, but as a
framework for further research.
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Policy Options

Since the private sector influence results in increasing elpenses to the public sector, the
goverrLment must assume a stronger position in the control and regulation of urban gro¡th.

Initially, in the specific case of Winnipeg, the city must redefine and re-evaluate its
philosophy tolard the concept of "Freedom'r and "Restriction of Freedomrt. Controlling regulations
and restrictions, if rationalizing the growth, and if preserving public interest are justified
within any doctorine. Benefits to society as a whole may be much rnore imporatnt than benefits
for particular gïoups in the world of social justice.

Zoning, Development Plan, Taxation, and Infrastïucture Planning are four obvious areas of
policy through which the public sector can contïo1 suburban growth, and subsequently constrain
sprawl. Flere these policies will be explored briefly.

lVith regards to timing and location of residential development, land use control policies,
through irnplementation of zoning regulations can effectively be utilized by plaaners. Theoreti-
cally, zoning is a tool in rationalízíng the use of land in a community by zones or clistricts.
Then, why has it never been used effectively to rationalize the pace and location of new develop-
ments? Is it that the nature of this device creates the problem? Is it the tvays in which zoning
is being implemented? 0r is it both? Perhaps a better result would be achieved, if zoning was

irnplemented in conjunction with other land use control policies such as the Development plan.3
The development plan poses an opportunity for nore controlling polver and the ability to formulate
general policies for a greater area. Application of zoning devices following land use guidelines
established by a development plan, may give more por{eï to zoning by reserving the right of final
approval of development and construction for the planning body. For example, undesirable areas
for residential developnent can be zoned agricultural, while the rezoning right is saved for
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proper time and proper use.

Moreover, the implementation of land use control policies in isolation may not be effective
enough. Real estate tax policies rnust be coordinated with planning goals. For exarnple, if the
continuation of agricultural land use in an urban area is recognized of public interest, the tax
deferral nìay be a preferable method to outright zoning.4 We showed in this research that sprawl
is partially caused by underassessment of land which allows speculators to hrithhold desirable
land from the market, thus forcing premature subdivision further out. Tax po1ícies should be
oriented to operate against this phenornenon

The fact that the value of unimproved suburban lancl increases fron the monieswhichthe
public has invested into provision of infrastructures must be given high consideration in studies
of tax policies. I¡r this categoïy of research some strategies must be developed to prevent the
intensification of speculative activities in the areas beyond the boundaries of the influence of
land use control policies

Planned extension of infrastïuctures is another potentially significant means of guiding
and controlling urban growth. If a logical extension of public services could be provided, much

of the problent of urban sprawl could be solvecl. Utility extension is not simply an engineering
natter, it ís the responsibility of planneïs to plan for a rational extension of the infrastructures
and to use this as a tool to encourage or discourage growth. The criteria for this set of poli-
cies may place emphasis on economical provision of infrastructures. That is, the service must be
extended logically and the scattered subdivisions must be avoided in favor of contiguous develop-
nìents. The extension of services must be incorporated with the land use of the area and with the
pace of grolvth. Some schedules should be set up for extension of services to particulaï areas,
and related agencies should refuse to extend services to other aïeas, until each area served has
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up to an appïopriate level.5
strategies for implementation

and on speculative activities.

The fact that all these policies which were outlined above act within a political realm,
should be given high consideration. For example, with regards to developnent plan, the assuned
flexibility may be manipulated by politicians, developers or other interested groups and may leave
the plan ineffective by resultant changes. Sometines the implenentation of these policies suffers
from the absence of lega1 porveï to uphold the device. Studies with regard to these shortconings
will be of great benefit.

Conclus ion

71'

Further research is required to investigate various al-
of the policy, âild to study its effects on land value

The further investigation in the nature, benefit, and shortcomings of what has been dis-
cussed above may lead to some probable solutions, oï may declare the need for additional initiative
and active participation of the public sectoï in various levels of urban development activities.

We have explored four policy options: zoning, development p1an, taxation and infrastructure
planning. Future research should show relative strengths and weaknesses of each policy, and
should indicate which combination of policies will best control sprawl.

If the forthcoming studies reveal that developers and other private institutions involved
in urban developnent aïe getting too strong to be controlled only by such policies which we had
discussed, the public sector then may explore the possibilíty of implementing such additional
control devices as large scale land assembly or direct participation in housing industry.



72

The major issue is to avoid accepting sprawl as a natural phenomenon of urban growth.
Spraw1 is not natural, it is the by-product of irrational activities of developers and land spec-
ulators, in absence of effective planning. The exístance of this problen and the magnitude of
the resultant losses shal1 be demonstrated ïepetetively in order to keep the presence of the
problen in nind, and to show the urgent need for immediate response. The results of these studies
should not be kept isolated in the academic world, but should be clearly explained to the public
in order to obtain their support in inplementation of control polícies. Such an awareness will
encourage public participation, and strenghten the position of the decision makers.
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1It shottld be re-emphasized here that this study <leals with one subdivision and with approxinatery2.5 miles distance. Obviously the cost differentials for government will be of mulË gïeate'
nagnitude if the investigator had included all current residential activities in the entire
suburban areas of Winnipeg.

)-For example,with regard to telephone servicer 2.5 mile distance impos6a total of $13g.48(see Appendix C, Sectíon I) incremental capital and operating costs per dwelling unit annually
on government.

a
'The purpose of Development Plan is to present the policies, and proposals designed to achieve

the State Planning aims for the area. The ai¡ns of the Plan shòufã ¡e designéd to satisfysocial and economic aspirations as far as possible, through the creation oi un efficientphysical structure, and a good environment.

4Tax deferral measures are lnostly usecl to ease the burden upon farmers and also to recoup the taxes
when the property is transferred to anotheï use. The agricultural land is assessed at a higher
non agricultural use rate, but the tax is not paid until the use changes to non-agricultural.
This is a good solution for situations rvhere a farmer in an urban area really wants to continue
farming.

SEconomic measuïes can be related as indicators of the "appropriate levelt'.



APPENDIX A

Sumrnary of Agreement between

Rural li4unicipality of Charleswood

Parkland Company Limited



This agreenent nade in
BETWEEN:

Tlie Rural lr{unicipality
hereinafter called "the

of the First Part

and -

Parklands Ltd., hereinafter
cal1ed rrthe Company'l

of the Second Part.

WHEREAS

the Cornpany desires to develop the land contained within the area outlined in red on the
plan attached hereto as Schedule rrArr for residenti aI and./or commercial purposes, which
land is described below, and ís located within the boundary of the Municipality, and

WHEREAS certain municipar and public services nust be constructecl and installed in order to deverop
the said land, and

WHEREAS the Company requires the approval and co-operation of the Municipality in order to proceecl
with said development and lvith the installation of the services referred to above, and

WIIEREAS the Municipality has approved to the clevelopment of the said land and had approved in prin-
ciple of Schedule ttAtt attached hereto;

NOW THEREFORE TIIIS AGREEMENT WITNESSETII that in consideration of the premises and other good and
valuable consideration, ffid of the covenants and agreements hereinafter set forth and contained,
the parties hereto covenant and agree as follows:

duplicate this

of Charleswood,

Muni cipality"

27th day of November A.D. 1964.
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1. ltlhere used herein:

rrPlanned Area'r shall mean the land contained within tl-re lines coloured red on the plan
attached hereto as Schedule rrArr and rnore particularly described in Schedule nAln.

"Designeated Area' sha1l mean that portíon of the land within the I'Planned Area" or within
any Plan of Subdivision thereof, in which inprovements will be undertaken in any one yeaï.

rrCornpany-ownedr'lands shall mean lands owned by the Company, or in which the Company has
a beneficial interest.

t'Privately-owned" lands shall nean lands owned by others than the Municipality or the
Company.

I'Municipal" lands shall mean lards owned by the Municipality.
I'Engineeril shal1 mearì a firm of engineering consultants appointed by'the Municipality, or

tlre duly authorized representative of such firm, or anyone nominated and/or appointed by the lr{uni-
cipality, including the lr'lunicipal Engineer to act with or on behalf of the said lr,lunicipal Engineer;

2. The,agreement between the parties hereto shall consist of the following:
a) This agreement

b) The Plan attached herto as Schedule rrArr, and the legal description attached
hereto as Schedule trAlrr

c) The rnemorandunl of engineering specificatioris attached hereto as Schedule rrBrt.

d) All of the plans including plans of subdivision, specifications and drawings with

. 
all:"other documents .or exhibits attached hereto or which may be attached hereto fron
time to time after having been initialled or otherwise identified by the parties hereto,
each of which will be identified as a schedule commencing with Schedule rrcrl.

e) Any varíation in, additions to or deletions to or deletions from this agreenÌent as the
parties hereto may agree upon from time to time and which shall be confirmed by both
parties in writing, all of which shal1 be binding upon the parties hereto as ful1y



3.

and to the sarne extent as through set out and incorporated herein

CONVENANTS BY TTIE COMPANY

A. The Company convenants and agrees to construct, install anci complete in a good and workman-
like manner, in accordance with the Plan or Plans approved by the Municípality, and ín accordance
with the detailed Specifications to be supplied by the Engineer, which specifications are generalJ.y
descríbed in Schedule rrBt' hereof, and at its own expense, the municipal services within the
rrPlanned Arearr required to service the "Planned Areart oï any portion thereof, which services are
generally described as follows:

a) The sub-trunl< and lateral storm sewer system, the sub-trunk and lateral sanitary
sewer system, and the water systen complete with all rvateï rnains and fire hydrants,
and all the usual engineering appurtenances applicable to each of these services.
The sanitary sewer system and th'e wateï system shall be connected with existing
municipal services;
Concrete pavement, together with curbs;
Where shown in a plan of subdivision, concrete paved lanes with proper drainage;
Front drivelays where lanes are not provided, constructed out of contrete pavement

together with curbs, from the property line'of each building site to connect rvith
pavement on streets;
Concrete sidelvalks as shown on a general layout plan or detailed construction plans;
Sewer and water house connections, which shal1 be taken and extended from the mains
in the street up to the front 1ot line, which house connections shall be installed
at the sa:ne time as the setver and water rnains are installed;
Ornamental street lights and permanent street signs;
The grading, seeding and/or sodding of all boulevards from the curb to the front

b)

c)

d)

e)

f)

s)
h)

77
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pïoperty 1íne.

B. All lnunicipal services referred to in this agïeement, and which the Compnay is required to
install shall become the propeïty of the lvtunicipality immediately on the installation thereof, and
the ournership of and title to the said municipal servíces shall vest in the lr,lunicipality without
any costs, except for such local improvement levies as aîe provided herein, and the Company shal1
have no claim or rights thereto other than those accuring to the Conpany as an owner of land front-
ing or abutting on streets in which services aïe installed.

4.

rn order to enable the Conpany to proceed with the developnent of the land refeped to
herein and to carry out and perform the work referred to in Paragraph 3 above, the Municipality
covenants and agrees:

CONVENANTS BY TFIE MUNICIPALITY_

a) To permit the Copmany to tie into, extend and use the existing and future
municipal sanitary sewer system a¡d the existing and future municipal water
system;

b) To take all necessary measuïes, pursuant to ancl in accordance with The Municipal
Act, being Chapter 173, RS.M. 1954, and amendments thereto, to create nsewer District
No. 6", and to enact the necessary by-laws to effect local improvement levies upon
lands benefitting from services providecl in such district as more specifically set
out in Paragraphs 1L (c) and 1.2 (a) hereof;

c) To approve for registration in the Winnipeg Land Títles Office each Plan of subdivision
as may be agreed upon between the parties hereto;

d) To enact such necessary by-laws, pursuant to the Municipal Act, as may be required to
open, establish, alter, divert or close highways, streets, roads and lanes within the
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"Planned Arearr;

To expropriate from private ov¡ners the lands which may be required for street openings
or rights-of-way, so as to insure the registration of the approved Plans of Subdivision
and as provided in Paragraph B hereof;

i) To commence to construct and install, or cause to be comnenced,
constructed and installed, the storm sewer trunk, fron the Assiniboine
River to tl-re Northern limit of the "Planned Aïean, within g0 days
after the execution of this agreement, md the Municipality may con-
struct or cause to be constructed, the sanitary sewer trunk, as r^lell
as a lift station for the saaitary sehrer system as specified by the
Engineer, tvhenever the Council of the Municipality decidds to proceed
with such sanitary sevrer system installation, both of which services
are to service Sewer Dístrict No. 6;
ii) Ths. It4unicipality will commence to construct and install or cause
to be constructed and instatled the storm sewer trunk and the sanitary
seu/er trunk to service any "Designa-ted Area" within 90 days after
receiving a request froln the Company to plcoceed with such construction
and installation;
iii) The Munícipality will commenie to construct and install or cause
to be conmences, constructed and installed the Feeder Water Main to
the boundary of the "Planned Area' within 60 days after receiving a

request from tire Company to proceed with such conétruction and installa-
tion;
iv) It is agreed between the parties hereto that the Notice referued
to in f) (iii) above, will not becone effective until a Water Feeder
It'lain shall have been constructed and installed by the Metropolitan

e)

f)



Corporation of Greater Winnipeg to the junction of Beaumont and Berkley;
(v) It is agreed between the parties hereto that the portions of the
storn seürer trunk, and the sanitary server trunk to be constructed and

installed within the "Planned Area" shal1 be constructed and installed
progressively, as the conpany designates the particular area to be
developed fron time to time, and that these services will be installed
to service only the t'Desiglated Areail. .

11.

a) The Conrpa:ry shal1 pay all of the costs and expenses related to the preparation of the
plans of subdivision, the costs and e4penses of obtaining approval for registration of the plans,
including all Municipal Board and Land Titles Office fees and expenses, a1l survey costs, aII
advertising costs and expenses and all legal fees ancl expenses incidental to the development of
the I'Planned Arear'. The legal fees will be based on the tariff issued by the Law Society of
Itfanitoba. The Company wilL pay, in addition, the 1ega1 fees incidental to the preparation of this
agreement.

b) It is understood and agreed that the Company or its purchasers will pay aII the regu-
1ar and usual municipal fees charged for the issuing o{ Building Permits, plumbing, electrical
and house connection inspections or any other regular municipal fees provided for in any municipal
by-1aw, including $25.00 for each rvater meter installed in each building.

c) (i) In arriving at the amount to be paid for the instatlation of
trunlc storm and trunk sanítary sewers as welr as a lift station
rvithin sewer District No. 6, and any Feeder water Mains necessaïy
to service the rrPlanned Area" which are to be constructed outside
of the "Planned Area't, the Engineer shall apportion the total cost
of each of the above services against all of the lands benefitting

PAYI{ENT OF CERTAIN COSTS:

BO



fron each service, and shall certify as to the arnount payable by
rrcompany-owned'r tands,,privately-owned" lands, and "Municipally_
ownedrt lands, whether any of such lands aïe within or without the
'rPlanned Arear';
(ii) The anount to be paid by "privately-owned" and "lr{unicipally-
owned" lands for their share of said sevieï trunks may be paid for
in cash or by the issue of l'4unícipal Debentuïes approved by the
ir4unicipal Board and Issued pursuant to the Municipal Act, and the
company agrees to accept such Municipal Debentures covering the
arnounts owing by said t'Privatery-owned" or ,Municipally-owned.

lands at par, rvith interest at the rate of 6-s/4% per annum,

amortized over a period of z0 years, if the lr{unicípality cannot
sell these debentures elsewhere at the same or a lower rate;
iii) If the Þlunicipalíty issues debentures as set out above, the
I{unicipality agrees to enact the necessaïy levying by-law to pro.
vide for a levy against the land outside the "planned Area" ben-
efitting from the sewer trunks or the Feeder water Main, of a¡
amount sufficient to meet the annual payment in respect of the
debentures to be issued to the Company.

T2 a) The lvfunicipality agrees to effect alocal improvement levy as providecl in the Municipal
Act and anendments thereto, of the costs of the storm sewer trunk and the saaitary sewer
trunk as well as the water feeder rnains necessary to service the t'Planned Arear', against
all of the lands within the "Planned Area'r, on an acïeage basis, or on a lot basis, or
on a frontage basis, but ín no case shall the amount of the levy be greater than $S.00
per front foot, or its equivalent. The Engineering shall certify as to the amount of as

81
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lrell as the most equitable method of applying the levy. This levy shall be amortized over
a period of tt/enty (20) years with interest at the rate of 6-3/4vo per annum, md the Muni-
cipality agïees to enact the necessarl, levying By-1aw against all of the "Company-ownedn
lands, tvhich By-law shall provide for an annual levy against the land affected, in an amount

sufficient to meet the amortized amount due in respect of each acre or lot within the
rrPlanned Arearr, provided, however, that tliis levy shall not be applied to lands donated to
the l{unicipality by the company as set out in Paragraph g above;
b) From the levy referred to above, the Municipality nay deduct the sun of $SSO.00 annually,
to be retained by tlte Municipality in payment of added adrninistration costs, the first of
such deductions to be made at the time when the first levy is collected by the Municipality,
and such deductions to be continued for a period of twenty (20) consecrrtive years, at the
end of which 2\-year period, this deduction of $550.00 will automatically cease

c) The Municipality agrees to remit to the Company the amount collected annually by the
levy referred to above, and such remittance shall be made during the month of November in
each year. The first leuy is to be made by the Municipality in the year follolving the
installation of a storm sehrer trunk, a sanitary sevJer trunk and a b/ateï main;

d) It is clearly understood that the Municipality will not issue debentures for tlie levy
referred to in Paragtaph L2 (a) above

If the ratepayers outside of the'lPlanned Areartreject the By-law to provide a Feeder Water
Main between Berkley street and the eastern limit of the I'Plannted Areatr, then the Munici-
pality will construct and install the Fedder Water }4ain as and when requested by the Company,

and the Conpany will pay for same in cash.

It is expressly agreed, however, that under these circunstances, the said Feeder Water

[4ain shall be for the exclusive use of the lands within the "Planned Area', and that no one

outside of the'rPlanned Arearrwill be permitted to tie into and use said Feeder Water lr{ain.

L3. a)

b)
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c) rt is further agreed, that if the lr{unicipality wishes to peïmit the oh/neïs of land without
the "Planned Area" to tie into a¡rd use the said Feeder water Main, then upon payment to
the Company, by the Municipality, of the anount owing for such Feeder Water li,lain by
rrPrivately-ownedrt lands as certifiecl by the Engineer, the said Feeder water IVIain will be
available for such use as the Municipality clirects. The payment referred to rnay be in
cash or by the issue of lr,lunicipal Debentures as set out above;

d) It is further agreed that all of the "Privately-ownedil and "Municipally-owned" lands
fronting the Feeder lt/ater Main to be installed on Beaumont Avenue, from Berkley street,
sha1l pay $4.25 per front foot for the use of this main, and the conpany agïees to pay
the difference between the actual cost of said Feeder Water Main and the anount which
would be raised by the imposition of said leuy of fi+.zS per front foot.



The purpose of this memorandum is to outline in general terms, the design criteris
which will be required for each service. They shall not be interpreted as being specific specifi-
cations. Specifications will be supplied for each contïact as it is designed. Changes to specific
specifications will be made to rneet unforeseen conditions that are encountered. These criteria are
general indications only.

Sanitary Selvers

R. M. OF CHARLESWOOD _ PARKT.{NDS LTD. AGREEMENT

The minimum size of sanitary seweïs shall be

pipe nay be extra strength concrete or asbestos cement -
have rubber gaskets. Junctions and sewer connections to
the servers are laid. Minimum velocity shall be Z feet
full.

I\'IEMORANDUM OF ENGINEERING SPECIFICATIONS

SCHEDULE 'IBI'

N{inimum size shall be I2n. pipe materials
forced concrete, depending on the size. Mininum depth
shall be 2 feet per second with pipe flowing full or

Storm Sewers

Designs shall be based on a rainfall intensity of

84

B" with a minimum depth of 8%t. Sewer

Class 2400 minimum. Pipe jounts sha1l
the property line shatl be installed when

per second with pipe flowing fulI of half

shal1 be extra-strength concrete or rein-
of bury shall be 5'. Minimum velocity
half ful1.

_L-
100

t + TE lns./hr.



anounts of
shall be

rnlet tines sha1l be ls minutes except for areas which are zoned
pavement or roof areas will justify the use of a lesser inlet time.
35 for residential areas, .90 for commercial areas and .i-0 for

Sidewalks

Sidervalks shal1 be of air entrained concrete, 4t' thick and
where thickness shall be 6 inches. Sidervalks will be required on both
collector stTeets and najor thoroughfares. In some instances where the
sidewalks will not be required on shart bays. Bays on which more than
or on streets where through traffic can result shall be installed with
side and, in most instance, on both sides

Pavement

Collector streets shal1 be of 8" thick bar mat reinforced concrete pavement with a
flexural strength of 550 psi at 14 days. Sub-grade sha1l be 3r, of gravel. The curing shall
be accomplished by a sprayed menbrane in addition to white polythene. Slit pockets shall be dug
out to a deptli of 2)z' belolv underside of pavement and. replaced with approved rnaterial, properly
compactecl

Residential streets shall be of 6" thick bar mat reinformed concrete pavement, cured
as per the thoroughfare specification mentioned above. Strength requirements are the same as for
collector street pavements. The above specification for residential street pavenents is considered
ninimum and where conditions such as si1t, or the running of constïuction equipment including that
used by house builders over the concrete, make it necessary, additional requirernents will be macle

by means of addítional preparation of subgrade to strengthen the slabs.
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such that large
Run-off coefficient

park areas.

5r wide, except at driveways

sides of the streets of all
planning justifies it,
40 houses are constructed

sidewalks at least on one
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Before concrete can be 1aid, it rvill be necess aty to ensure ttrat the service trenches
are dense enough to prevent settlement of slab. If the sewers are tunnelled or put in the boule-
vard, paving may be proceeded with inmediately providing the construction equipment can be kept
off the pavement. If the service lines are installed by means of vertical trench, by August 15th
of one year' pavíng may start by July of the following yeaï, providing the sewers have been flooded
and tarnped with a 2000 lb. hammer dropped 10' along the lines of the trench and service connections.
If the sewers are installed in a V trench, rebuilding of the trench with compact equipment will
be requirecl to give a density similar to that outside the trench. The above remarks apply to all
trenches including service connections.

Pavement widths shall be 25t wide, back of curb to back of curb, for
streets a¡d 32t wide, back of curb to back of curb, for collector streets. Where

is used, each roadway shall be a minimum of 25t, back of curb to back of curb.

Curbs on collector street pavements shall be 6r x
Residential street pavements shal1 have 4,, high by 6" wide
lithically with the pavement.

Back lane pavements shall be 6r'thick concïete, reinforced with perimeter stee1.
Concrete shal1 neet all the strength and curing requirements of residential street pavements.
Where field conditions such as silt or the running of construction equipnent including that used
by house builders over the concïete ¡nakes it necessary, additional requirements will be made by
means of additional preparation of subgrade or the use of bar rnat reinforcenent to strengthen the
slabs.

6rr reinforced concrete barrier type.
concrete lip type curbs poured mono-

res i denti a1

a median strip



Driveways sha1l be 6r' thick non-reinforced concïete measuring 10 feet back to back
of curbs. Driveways sha1l be installed between the street property line and the edge of the street
concrete pavement on all streets where back lanes aïe not provided. Curb cuts for residential
driveways sha1l be 1"6 feet 1ong. Concrete for driveways sha1l meet all the curing and strength
requirernents of residential street concrete pavement.

Residential Driveways

Watermains

Waterlines to be installed in the area shall be of a size required to fit
all mturicipal water development p1an, with a minimu¡n size of 6,, and amaximum size of
on Beaurnont. Maximum spacíng of hydrants to be 400 feet.

Boulevards

Upon conrpletion of street paving or as otherwise directed, all boulevards between the
curb and street property line shal1 be graded, seeded andfor sodded and continuously maintained
until the grass is growing vigorously.

P_ermits

To protect the Municipality in the event that a hous builderfs operation damages the
public sidelalk fronting a building lot, the water services box to the future house, oï some other
adjacent Municipal service, the Municipality will require the house builder to obtain a pernit
which will cost $135.00 to cover the cost of any damage to a Municipal service in the vicinity
of the house being constructed. l{hen construction of the house is completed, the house builder
may make application for a refund if no damage has occured to such lr{unicipal services during the

B7

into the over-

12", except



period the house is under

services to determine what

constructíon. A

axìount, if any,

BB

Municipal Tepresentative will then inspect the adjacent
will be refunded to the builder.
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STATI STICAL CHARACTERI STICS
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Census
Tract

520

52t

s22

Total
Acros

21203.73

1398.37

1312.00

Charles¡vood 2391S.00 3Sl.62 1.38

Industrial

Acres -2

330, ó8 l. 55

.94 .06

Source: Deprrtment of Environnental plannj.ng, City of Winnipeg

Co¡nnercial

Acres L
1,3. 37 , 06

9. 79 .70

10. 88 .82

TABLE 10

Res ldonti al.

.Acres !_

222,34 1.04

4t3.04 29.53

3r0. l5 23.63

34.04 0.14 94s.s3 3.9s

Parks,
Schools,
G.S.,
Cem.,
etc,

Acres \
L92.24 0.90

24.02 I. 7r

112"28 8.5

Pub. Btdgs.
flosp., Chu¡ch
llalls, etc.

Acres 3-

.92 .004

4.43 0. 31

t2.97 .98

-28.54 L.37 I8.32

Public
Uti li ti es

Acres B

169.28 .79

28. ós 2.04

22.38 t.70

0. 07

Undeveloped and

. 
Vacant Land

Acres "l

20274. s0 95.61

9t7.50 6s.6l

843. 34 64,27

220.3t 0.92 22035.4I 92.t4
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APPENDIX C

COST ESTIN,I.ATIONS



A. Capital Costs

The construction costs to provide telephone service (excluding

SECTION I

COST ESTIMATIONS FOR TELEPHONE SERVICE

Conduit-6duct@
Cable - 1800 - 26 gauge @

Total cost of naterial and installation

The working capacity of j.800 pairs of cable is
for L652 drvelling units. Therefore, the actual initial
cables is:

For conduits - 32.04 e

For i.800 paid cable -

Total

Initiar capital cost per subscribeï = $28,42 + LB00 = 0,16 per foot.
Distance of h/estdale fron Distribution Centre is equaL to t7,000 feet. The same dis-

tance for scenario is equal to 5000 feet. So:

initial capitar cost peï subscriber for westdale is:

17,000x.016=fi272

and for scenario:

J = 10.28 x l-.20 =

13.00 x 1.20 =

B0% and only two ducts are required
cost of installation of conduits and

buíldings):

fi32.04 per foot
15.00 per foot

$+S.O+ per foot

96

fir2. 82

15. 60

fi28.42 per foor

5,000x.016-$80



Using the dollar base of Ig7I, the capital

B.

for
and

Annual Costsl

Based on

annual cost for each

Westdale

and

scenario

the Westdale subdivision: $169.04
for the scenario: $ 49.72

$1.18 annual cost per 1000 feet per subscription (Table 1_4), the total
site will be as follows:

1,7 kft x L. LB = $20.06

5 kft x L.L8 = $ 5.90

Using the dollar base

For westdale ,#|,

costs per subscription are:

For Scenarío

of L97I, these costs will be:

x 20.06 = $L2.46

100Kz s.go = $ 3.66

97



Facility

Undergrourd

Unit
Underground Cost

30-26 Ga 1.4630
NL

18-26 Ga 9320 932
NL

+10%
Stubs
Pole Ends

7463

Cab le

L8-26 Ga 9320 922
HBB

Spli ce
Per
100-0,

3800

TABLE 14

Feeder Cable Costs Per 100 Feet

LB-24 Ga 1,3270 1.327
H8B

Loading

23s4

Single
Duct

L5-24 Ga 1.L260 1126
NL

Structure

Manhole Per Permits
1000r+Qucts + 22%

19 893
3600 778 963 534r

25234

2364

Source: Manitoba Telephone System, L976,

3600 778

2354

1276

Cost Annual Charges

Total
Faci lity
Per
1000 I Mtce.

3600 778

I276

1999

963

3600 778

9B

12606
534r

17947

015
007

Rate

Tot a1
Rate
Per
1000 |

963

3000

Total

Annual
Cost Charge
Per Per
Pair Pair

6.63 .80
L.78 .20

8.41 1.00

1060
r047

12606
1,276
5 341

1,9223

1695 L

1.276
534L

23568

1.4385
534I

19726

015
007

778

963

12IO
7LI7

1060
r047

015
01s
007

963

L2IO
ITIT

1060
1091
I047

015

7.00
2.97

9.97

.01s

.007

1,2L0 7 . A0
1247 .7r
IrIT 2.97

L0. 6B

L2I0 9.42
t24L .7r
L1.1,7 2.97

13.10

1060
109 1

I047

.85

.33

1. 18

.85

.09

.33

L.27

I. T4
.09
.33

1. s6

1. 16

.40

L. 56

.015

.007
1060
L047

12TO
r1.17

9. 59
3. 56

L3.15



Dai 1

Timing

5:30 a.rn.-7 a.rn.

7:00 a'n.-9 a.m.

9 :00 a. n. - l-2 a. m.

L2 a.m. -5:30 a.rn.

3:30 p.m.-6 p.m.

6:00 p.n.-1":30 a.m.

Bus Transit Schedule

Cos t Estirnations

Number of Buses in
Each Time Interval

SECTION II

For PubIic Transit Systern

TABLE 15

erati

Source: Transít Departrnent, The City of Winnipeg.

1) Total number of trips per day = 61

Savíng itr travel time per trip, having the Westdale subdivision located at scenario = 20 minutes
saving in totat daily operation time = (20 x 6r)/60 = 20.33 hours
0peration time per bus per 24 hours = 21 hours

Therefore, development of scenario site could save the daily operation of one bus.

2

4

2

3

5

2

Tine

Operating Time per
Bus (Minute)

90

1,20

180

2I0

1s0

4s0

and Number of Trips in Charleswood Area

2) Average hourly capital
Average hourly revenue

Total Operating
Time (Minute)

180

480

360

630

7s0

900

99

Time per Trip.
(lvlinute)

53

53

53

53

53

53

and

pelr

1967 - L977

operation cost per bus in Winnipeg = fiI?.20 (1971)

bus in Winnipeg = $4. 87 (1971)

Nunber
of Trips

3

I
7

L1

14

L7

6L



Net average hourly cost per
Net yearly cost per bus (26I
Total capital and operation

84zt,B4s. 16 (197i)

bus = fi7.33 (1971)

working days) = 7.33 x 21 x 26L =

costs for the períod from the fall
$4o,tzs.Ts
of 1967 to the fall of Ig-7 =

100



WATER DISTRIBUTION SYSTE},Í IN THE SCENARIO:

DES]GN AND COST ESTIMATIONS

APPENDIX D



Scenario Water Distribution S

The scenario is assumed to be occupied by the population of the westdale subdivision.
The ultimate population of the lVestdale subdivision, based on a family size of 2.73 (calculated
fron census canada's statistics for 1971), is projected to be 4,50g persons in 1977. However, to
permit future shortages, considering the possibílity of an increase in the size of young families
having rnore children, an average of 3.5 persons per household is used for calculation. The wâter
distribution system, in addition to 1,652 dwelling uníts of the scenarj-o, should also serve 6s4
extra households located in the adjaoent aïeas. Based on 3.5 family size, the systern is designed
for a population of 8000.

Donestic Consumption

stem

According to the Water Worl<s, lVaste and Disposal Division
average daily residential per capita water consumption for the area is

To obtain the design consumption, the co-efficient of 3.S is used
imun Flour Factor.2 rh" total dornestic consumption is calculated as follows:

Plans were prepared
The consumption as assigned to

Q=
2286x52.5x3.5x3.5

The Hazen-Williams

and L40 for asbestos-cement

1,02

schematizing the water
various blocks is based

= 1020 GPM

Coefficient for pipe resistarce was

(transite) pipes.

of the City of Winnipeg, the
52. 5 GPCD. 

1

distribution network and

on the number of dwelling

as Residential Max-

taken as 100 for cost-iron pipes,

consunption figures.
units in each block.



Using the obtained infornation, water flow
calculated by means of Hardy-cross technique. The rBl',l

was used to process the data.

Fire Demand

have to
ín the

demand.

rf there u/ere no fire hazard, the hydraulic capacity of the distribution
equal the maxinum demand for domestic uses. With the increase in the density

area due to infilling, to ensure absolute safety, the fire demand is added to

The fire flow is established according to the
as follows:

Q = 850 /P (t -0.01 /p)
oï

The location of fire is taken at the thro nost
design allows three fire engines to pump 1"g00 GpM in the

Cost Estimate

and pressure drops

370/1,68 computer at

Q = 850 /A G - .0L /B) = 2336 GpM

Prior to 1965, u/ater supply service païtial1y available for existing residential de-
velopments in an atea adjacent to the scenario. The cost of the completed water distribution ser-
vice is calculated based on average unit prices which is used in current estimations of consulting
engineering companies in the citlr of lVinnipeg.
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in the pipe network were

the University of lr{anitoba

Canadian Fire Underwriters requirements

system would

of housing

the domestic

critical points of the network. The

case of two simultaneous conflagarations.



The Costs of Water Distribution S

Pipe Size

TABLE 16

6

8

10

'12

will be

* Unit price includes purchase of pipe, values
tees, gauges, hydrants and installation.

Adding 8.5 percent engineering fees to the above total, the total costs of
$ 1,007,097. s3 (i971) .

inches

inches

inches

inches

Tot al

Length
(ft.)

sten for Scenario

35,L70

13,690

6,725

1,320

Unit Price*

$r2.4s
2L.75

24 .86

37.07

1971 Dollars

Anount

fi437 ,163. 1

297 ,757 .5

1,52,267 .5

4I,0r2.4
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$928,200. 5

this proj ect
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