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II
ABS TRACT

The study compareE household water expenditures antong tZ major

cities in Canada. Expenditure data were derived from the StatiEtics
Canada series, Uròan Fan iIy Erpendjture 196r-1982 (cat. nos. å2-534,

62-550). A nalionwide telephone survey of the waterrrorks dep¿rtment

i n e¿ch study metropol i tan centre bres aI so conducted to determi ne

related information concerning source of nater supply, water biiling
frequency and water cost calculation in each of the cities.

The study reveal ed that major r¡etropol Í tan erÉaE i n Canada have

siqnificantty di{ferent means o{ managing, charging and billing for
water. This rnanaqement inconguity has, in turn, cau¡ed variationç in

water charges arnong citie¡. HouEehold water expenditures ranged over

the study period between a high o{ over $å0.00 (1971 dol larE) in
Regina in 1978, to a low of $3.40 in 19ó9 in Buebec Ëity. These

f i gures denoie the cost {or lhe procurament o{ ilaler to an averåge

houEehoid in each cÍty, over å one ye¿r period. Generailyt water

expenditures were highest in metropoliten åreas located in the PrairÍe
region, whiie the majority of Eastern cities indicated costs below the

national average.

0verall, water expenditures appeared to {it in a pattern of

regÍonal water av¿ilability, in that costs were high in water-short
regions, whi 1e expenditurÊE t^tere low in areas o{ water abundanEa.

tlater expenditures were also generaily related to billing {requency,

type o{ water suppl y source, per capi ta water use, method o{ water

cost calculation, and level of wastewater treatment årnonq the study

metropol i tan centreE.
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PREFACE

The task of examining household r,rater expenditures is a di{ficult
exercisE, for a våriety for reåsÞns. First, the topic Ëovers e large
area and time periodr wÍth the study of 12 seperate metropolitan èreàg
and their urban water suppiy errangernent:, over a lJ year period.
I'lany aspects o{ hydrology, engineering, cl imatology, biology,
political sciencer econotnics, and geography are involved, in varying
degreesr in èny discussion of urban-water supply, hence, the
examination o{ each city in a one particular yeer alone could have

t.¡arrènted a sepårate study. The wi de scope t,làs neceËsåry, however, to
gain a broad perÊPective of the entire Canadian urban-water system,
although the logistics of the topic entai ls analysis and

i nterpretati on that onl y scratchE the sur{ace o{ theEe di sci pi i nas and

their relationships with the subject.
Secondiyt a more Eerious probiem existed with respect to ihe lack

of related I iterature. Biologists anci hydrologists have iong
domi nated water research, and lhey have conÉentrated on i s¡uas of
water qualÍty end water cycle study, at the expense o{ most all else.
consequently, aigni{icant gap exists in the literature oi
urban-w¡ter management, particularly wÍth respect to pricing Íssues.
Thia trend rras identi{ied by l'litchetl and I'lcBean (1985) who examÍned

changes in funding for various types o{ water research, by source
si nce Lq66 | as shown i n Fi gure A. tJater qual í ty and llater cycl e

resÊarch was and remains the main focuç of {unding, nhile the categoi-y
of Econonic, Sociaj, LegaI and instjtutjonaj research amounted to only
three percent of total funding in 19ó6, wilh a slight increàse to four
percent by 198s. The {act that water economÍcs rras Erouped in a

generåi category wi th the other three research åreas woul d ai Eo

suggest that epecific economic study rlê5 only a portÍon o{ Èhis sm¿ll
amount. This evidence e:iplainE why a signi{icant portion of the works
listed in the bibliography are not cÍted direcily in the study.

Thirdiyt the use of subjective interpretation was often nEcesEåry
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because information regarding basic aspects of urban-water rtanåganent,
the source o{ water supply for exanple, iras not readily avail¿ble. A

Eeneral inventory of tr¿tar úanageßent arrangementã Has conducted for
aIl the study cities¡ but this information only oescri'be¿ the
frarnework o{ urban-watêr rîanågement bureaucracy. !t did not explain
how these factors related, if at all, to household watar expendÍtures.

I

Subjective interpretation, therafore, w¿s needed lo hypothesize -linka
between the two.

Above all t lhe thesÍs will addrasE variouE aspect= of Canadian
urban-water supply, however modestly, ,¡iih a national FerEpeciive.
i'fany peopla ¡re beccrning increasingl,y c¡ncarned'¡itlr lhe scarcity of

gÍm
æff¡gr.
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its åÊcompanying iniraslructure, and the
possibility o{ water export to the united states, all of which have

important implicationE for canada's urban-water supply. The advent of
the Inquiry on Federai [,Jater PotÍcy (1985], àn advisory committee
appointed to the Federal lliniEter ol EnvironmenÈ, has {inally spurred

this concern into more detailed discuEsion o{ these and other water
Fesource problerns, on a national Ecaie.

In this context, the organization of the study is as {olrows.
The first chapter exarnines the i=olated nature o{ Canadian water
managenentr and it is argued that nretropolitan åreås in Eanada have

become distinct 'city states', removed from other citÍes and other
IeveIs o{ governnent, in reqard to r^¿ater rnånåqement årrångernents. The

=econd chapter exarnineE paEt caae Etudies of ulater-pricing in Canada

and the lJnÍted States. The review illustrates the rnùny di,f{iculties
êEEociated with comparing water prices and waier managernent

arrangenents between cities. chapter three discusses the study
methodologyt which involves a review o{ the Statiatic; Canada serieE
l/r0¿n FanjJy Expendjture jn canada (cat. nos. å2-Ss4, 62-sE0), frorn
whicht the household expenditure data were derived. The chapter also
details the nalionwide survey which was conducted to coliect speci{ic
in{ormation regarding each rraterl.rorks departnent. The {ourth chapter
presents the study resul ts and d i scusses the trend¡ compar i ng such

varÍables ås precipitation, population size, per capita water use,
pricing and bÍliing proceduresf ievei of water treatment and souree oi
supply årnong ihe study metropolilan centres. Lasily, chapter five
presents the conclusions, and o{{ers Fecommendation= concerning
urban-water research.
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CHAPTER ONE . INTRt]DUCTIOiI

IsEues o{ urban-water pri ci ng have not been the centre of
national surveyr hencef it is the intent of this study to identify the
basic reEidential water pricing and bilting årrangements in the major
netropolitan centres of Caneda. Spatial v¿riations in these water
supply corflPonents witl aI-'o be diEcusEed in re{erÊnce to geographic
factorsr åcross regions and arnong cities. The study wi tI examine the
household water expendituresl in l2 major cities, namely st. John's,
Halif ax t Êuebec, I'lontreal, 0ttawa, Toronto, t{Ínnipeg, Regina,
Saskatoon, Cal gåry r Edmonton and Vancouver r i n sei ected yeårË between

1969 and 1982. The analysis is designed wfth the foilowing three
objectives¡ the review of past literature; the identification o{ the
water expend i tures end basi c w¿ter tnånåEemÊnt arrangments i n each

study metropol itan centre during the specified ti¡ne frårtre; and the
analysis and explanation of the evident trends.

tlhy Study Household tlater Expenditures?

There are several reasons trhy the study of this subject is
i mportant. Fi rst, metropol i tan r¡ater suppl y {aci I i ti es and thei r
rel ated economi c cErnponents shoul d be sub ject to conti nuaus scruti ny

because o{ the high concentrations of population and water uBe in
these urban areas. The conbined population of the t2 study citie¡
represented nearly hal{ o{ the total population of Caneda during the
study periodr while the combined municipal water uËe in the tz
metropolitan areas amounted to nearly 2.J trillion litres in LgTbl
nearly 55 percent o{ the totel municipal water use in Eenada in that
yEår (Statistics Canada, l9B3¡ Canede Íl¿ter yearbook, l?gI).

secondly, past research by Lee (lg6gtLgT?t| 0uinn ilg68,lg7g,
Lg7àt1977 | l98l ) Sewel t (19å1, t9Êó,1974t1977 | 1978r l?Et, t9B3) , Tate
( 1978,1983r l9B4) and l¡lhite ( 196?) have uti I ized geographic
methodol ogi es and åpproacheE i n thei r anal ysi s o{ North âmeri can nater
issues. It iE rêcognized, then, that geographers have ptayed a

pivotal role in paøt water reEearch, justifying their active



involvement in present and future water study.
Lartly, tha uBÊ o{ household ¡later ÊxpEnditures provides å

consÍstentr if not a simplier, quantit¿tive index {or comparing costs
between metropolitan centres. ExpendiÈures are neaEured over time, a

one year per i od i n th i s casÊ, ås oppo:ed to measures wh i ch are
generally given in terms of cost per unit volume. past pricing
studies have generaily used municÍpal water rates, which correspond to
speci{ic blocks o{ trater uÉåge, as the sole criterion {or Eofipårison.
Howevert the great deqree to which municÍpal water rates ¿nd

accounti ng procedures vary åmong ci ti eE rnakes i t di ff i cul t to
establish accurate cornFarisons. Some ciÈies charge by the amount of
water usedr others by a flat-rate based on property vaIue, while Éne

ci ty c¿l cul ates charges based on the number of rooms and water
{ixtures in the household.

The Isol ated Nature of Canadi an [Jrban-lrlater l'lanagement

The remainder of the chapter wi I I examine various aspects o{ the
Canadian water flenågement system to better illustrate the regulatory
environtnent in which urban-water use ånd cost are determined. The

overvietrt revEåls that the lack o{ å coordinated water policy among all
government levels has developed a substantial diversity in rnunicipal
nater rnånàgement arrangements. [¡Jater proEurement for rnetropolit¡n
centres has evolved with little or no cooperation with either the
{ederal or provincial governrlents. Eonsequently, each metropolitan
area can be 1i kEned to a separate ci ty state r'¡i th respect to water
fnånagEfflent because all aspects of pricing, biliing, sourËe of water
supplyt and water treatment are mostly the choice of the city alone,

The three levels of government provide essential ly four water
servi ces to the peopl e o{ Canada. The I ocal I evel suppl i es freshwater
and set.ler ¡ervi ces lo each househol d and busi ness, whi I e the
provincial governments maintain hydro-{acilities and water-related
recreation¿l sites. The federal gEVernment is qeneral ly respBnsible
lor transportation, navigation, agriculture, trade and NorÈhern
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cÞnEernsr while at the sane time, ati three levels are involved in
protecting Eanada's water from the poilution and natural destruction
which o{ten aËEorrpånies the provision of the services just described.
The record o{ each level of gÞvÊrnnent reseerch and action within thís
tnan¿lgefnent scheme h¿s been one of isolation, evidenced by the frequent
overlaps ín water ågency mandates and jurisdictions between and within
ievels o{ governinent. Bureaucratic con{usion and conflict has been

the result, with hundredr o{ water-related departmentE administering
different types o{ prEgråms, each with its unique priorities and

objactives (Eibson tlg69; Judy tLg6q; Foster and sewell, lgBl).
The reasons for thi s fragmented n¿ture of ntånågetnent can be

traced back to the Eritjslr llortå Aserica Act l8.N,A,) o{ LA67t nhich
establiEhed the leqal franework for all subsequent water management in
Canada. This document drew a distÍnction between the proprietary and

leqíslative riqhts of governrrrentE to water, that is, between who o¡^¡ns

the reEourËe and who can legislete ragarding itE use, although thie
distinction does not apply in the northern terrÍtorfes where the
{ederal governflEnt retains eomplete jurisdiction. Elrewhere, the
provinceE otln the resources and.as owners, they authorize and license
development t levy fees, and regulate {lows. The only provinces that
regulate inter-provincial flows ere l'lanitoba, saEk¡tchåwan and

Albertat al I o{ which {ormed the Prairie Provinces [¡later Board in lg4B

to better study water f I ow prob I er¡s i n the reg i on. hJater charge¡ and

user fees are also ilore cotnroEn in the Prairie provincEs because of the
many water-short ¡rEaE Í n the regi on (Sadl er, lgESl .

The {ederal governrnent can legislate exclusively with respect to
navigationt fisheriesr àErÍculture and, indirectly, in regulation ol
interprovincial and international undertakings, including trade. The

federal government nay also provide fundinq for system construction,
particularly in areas o{ federal interest, ¡uch as interjurisdctional
w¿terr military bases and natÍve lånds. This governntent level also
provi ded aEEi Etance for publ i c water systern constructi on through i ta
community Services contribution Program, but this service expired in
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1984 (Tete et è1., l9E4). The praÍrie Farn Reh¿bilitation
AdminiEtration continues to asEist Ín the financing and construction
of farn w¿ter water supplies and small sErnrnunity systems in llestern
canada. In a few caEesr private induEtrial operations ¡¡tay also
provide fÍnanciel support for water sErvices. in one-industry towns,
{or exampler large industrial plants may supply the municipal water
and waste treatment facitities (Sadter,lgBS),

The provi nces r aE 0Hners o{ the water, del egate I arge areaÉ o{
responsibilfty over water supply and seHägÊ treatment to municipal
and/or regional governmentE. l'loEt of the provinces also assign water
recreation and administration of publ ic Iands and associated waters to
separate ministries (Tinney and van Loon, lg72i Bellinger, Lg75i
Hi tchel I , l?75) .

Yetr the theoretical diviEion of propiertary and legislative
rights is mostly inconsequential when viewinq the evolution of water
tllanagetflEnt following the B.N.A. Act. [,later stewardship for the next
hundred yeårs would be mostly èd hoc, acting in rÊEponsË to
identifiable water problems. The l,later survey of lg0g and the
International Eound¡ry llater Ireaty of 190? are two examples in this
regard. The l¡later Survey remai ns i n operat i on today and obtai ns basi c

hydraul ic and hydrotogic in{ormation on water levels, temperature,
quality and sediment from over 3,000 stations åcrosË Canada. The

International Eoundary llaters Ireaty was estabtished between Eanada

and the united States to assign rights and duties to both countrieE
reqarding shared waters. The International Joint commission rraË

formed as a direct result of this agreement nith the aim o{ resolving
comt¡on water problems through cooperative proceedings (I.J.c., lgB0).
Although these developnents were important, a gerious oversight ¡+åE

the lack of åny unifying polÍcy objectives reqarding water use. The

first sign of any water policy would not appear until LgTot with the
establ i shment of the Departnent of the Envi ronment and the Can ada

Jlater Act, The forfler waE created with primary responsibility for
administering water resourcËs from the national point of view, whi le
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the latter rras enacted to provide for comprehensive water quatity ¡nd
quantity tnånågenent in major river basins aEroEE canada, in
conjunction with the various provincial governments. Th ese
devel opments re{ I ected å growi ng trend årnong the federal and

provincial govErnnents for greater reseårch regarding water quantity
and quality and other related environmental EoncErns during the Lg70ç,

These delays in formulating feder¡r poricy lrould have

far-reaching effectsr ÊspeEial 1y r¡ith respect to the provision of
urban-water supplÍes, which went largely unnoticed by the federal and

provincial governflents. I'letropolitiån centres t+ere almost always the
sole financial contractors of their own water development, although
grants and cost-sharing agreementÉ tnay have been cot¡tnon between the
provinces and Eelected rur¿l municipalftieE. Canadian metropolitan
centres Ean be classi{ied as miEro-regions in this regard, becauEe

they designed and constructed their otrn waterwork systems in Eole
rel ali on to the percei ved needE of the prox i mate urban area, on å

scEIe proportional to the Ievei of population and indu¡triaI
concentrati on.

Another {actor which {urther isolated municipal water management

{rom the federal and provincial levels rrås, and remains, the differing
objectiveE involved in each. l,later tnanågers at the local Ievei åre
the most politic¡lly sensitive of all water resource Fro{essionels to
public criticism because a majority o{ Canadians live in cities, and

they have generally colne to expect water in the purest state in
unlimited quantityt e Eornmon perEeption o{ urban residents regarding
their water supply (Ibsen and Bailweg,lgóg; I'lcHeiken,lgT2¡
['lasny,l?82]. In this manner, the urban dwelling, or the home, is thE
locale where the majority of Canadians come into direct contact with
water everyday. Heånr.¡hile, provinciai and federal officials åre
resPonsible {or water renoved from urban centres, the residents o{
whichf [¡suålly expresE a decreasing lack of intereEt in n¿tural
resource develoPrnent and protection, the further removed its activity
iE {rom the city. This situation is not always the case, åE EVidenced
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by the protest of rnåny envi ronmental groups, nati ve i nterestE and

concerned proximate inhabitants in opposing water projectsr although
this type of protest is confined to an almost insigni{icant proportion
o{ the total popul at i on .

The urban bies of Canadi¿n Eociety places nore intenEe pol itical
prÈ5sure on tflunicipal fllånagers to delÍver a tangible water supply to
each dwelling and buEineEs. In contrast, the federal and provincial
governrîents usual 1y of{er a service of transportation I nåvigation and

environmental protection in their water-rel¡ted activity. 6enerally
speakingr thent municipal governr¡ents are geared toltard a'water-good'
orientationr while'treter-service'is the emphasis o{ the other levels
of governnent. ThÍs observation may seenì elementary, but it reletes a

key di sti ncti on between I evel s of government and how each poeEeEÉeE

its own objectiveE and ethos in water månågement.

Summar y

This chapter has denonstrated that cities are isolated åreas o{

water rnånagement, both in a theoretical and spatial setting. The lack
of a national or regional water policy in Canada has allowed cities to
develop their own water priorities and develop cost structures mostiy
independent of any external guidelines that nould usually be irnposed

by hi gher I evel s o{ government. The emphasi s on water aE an economi c

good in municipal concernsr as opposed to water ès å service in other
governmentEt is {urther Eause for distinction. Above aII, cities have

developed water supply arrangements independent o{ one another, hence,
much diversity in structure and cost can be expected in municipat
v¡ater rnånågenent econoni EE åEr0ss Canada.
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Not es

I In this study, the terms 'water expenditure' and 'r¡ater cost' arEconEidered synonytnous and wÍ I I be usêd ínterchanqeably.
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CHAPTER Tl'10 - TJATER-pRICIN6 EASE STUDIES

The theoretical trends o{ urban-water rnanegetnent reviewed in the
first chapter lead into an exanination of past water-pricing cèse

studies. This research has examined price schedules, water cost
calculations, billing frequency and other related supply
characteristiss in a number of cities and municipalÍties. The review
will be divided into two sections, namely unpubliEhed and published
Etudies. The {ormer have emphasized a national approach at the
expense of in-depth analyses, while the latter h¿ve documented

water-pricing in speci{ic citieE and regions, but not on a national
Ecale. The published studies will be reviewed first.

Publ i shed Studi es

Seidel and Cleasby (19óó) published a sumnary o{ st¿tistical data

on waterworks departments i n the uni ted States, and reporled that the

size of the utility, deqree of treatnent, and type o{ ownership

affected the level of rateE, although no coe{ficients of relationshipa
t,lere generated from their analysis. Afifie and B¿ssie ( 1969) reported
that the most important determinants of water prices in IllinoiE Here

aE {ollows: total population served; type of ownership; source o{

supply; quantity of water produced; balance o{ long-term debts;
percent of metered accounts; type of treatment i ncorne per head;

everåge cost of water; and number o{ yearE the water charge had been

in e{{ect. These t¡,¡o American studies indicated that urban-water
prices ¡rere related, in part, to cost of supply, while debt gervice

soçts and systen scale Here also important explanatory verÍables.
Penman (1?Bl) noted that there are five general principles

underlying the setting o{ water rates, namely Iife-I ine, flat-rate,
demand-modificationr value of service, and cost o{ Eervice. t¡laler
rates using the life-Iine principle would be very low for the minimum

amount of water required for health standards, nhile in
system, customers are charqed a fixed a¡nount regardless

a

of

f I at-rate
the amount
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of Hater used. Demand-modification re{ers to the development of
artÍficial ratesr åB opposed to cost-based rates, to inErease or
decrease the amount of Eonsumption, whi Ie in the value of service
principler rates åre set et what the rnarket will bear. The cost o{
serviEe Principle dictates that ¡rater charges to customer ciasses are
based on the actual cost o{ serving the customers.

He also reported that the cost of service rate may be derived by

tulo dif{erent water cost calculation rnethods, namely {unctional cost
and base-extra capacity. Rates in the functional coEt nethod are
determi ned i n consi derati on of the totai coEts aEsoci ated wi th
operatinq the utilityr in addition to the totai w¿ter EoId within
seleeted volurne categories. Follor,¡ing this, the volume categories or
blocks are esËociated with types o{ customers, usually residentÍaI,
co¡nmerical or industrial. The base-extra capacity method also
considers total costE but other costs are considered on the basis o{
the design al the system for certain peak requirements. In simplier
terns, functionai cost accountE for water utility cost plus the cost
of the ntt"l. itself, while base-extra capacity accounts for the same

costsr although the extra cost of designing for peak flow is included.
Engineering deeign parameters, therefore, are the basis o{ these rate
methods.

A problern with the Penman study is that it failE to explain the
exact relationship between weter rates and total costs. past work by

Ciriacy-l'lantrup (1961), seidel and cleasby (t9ó6), Lee (L?72') | 6rina
( 1984) r and Tate et al. ( 1984) have agreed that many cities determine
thei r water rateE based , i n part, on the total costs o{ thei r
operations. Yet, the exact definition of 'tot¿l cost, for ð

netropolitan åree ¡¡ater utility remains uncertain. The most viEible
cost i s the year I y operati ng exFenEes but there lnay be other costs
that åre not Eo eaEily åpparent. For example, a utility may have

accumulated a deficit over a period of time, which ntay or rîåy not be

its reËponsibility to retire, while in other Eases, the host city may

consider the utility debt as nerely a nEEEFËåry civic expense, and
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subEidize its operations through general tax revenuest. The utility
may also be expected to pay a proportion or all o{ the debt interest,
or even the principal itself t hence, the degree to which civic water
rates re{lect yearly cost o{ operations, past debts, or debt interest
payments is not known.

The descriptive nature ol Pennan's study is ån exception årîong

the majority o{ published literature in thiE area, which is more

cri ti cal i n i tE assessment o{ urban-water pri ci ng. Davar 11977 ) noted
that water rates in all sectors o{ the Eanadian econorÌy þ¡ere related
to token chårgest providing revenuÉ to of{set administrative expenEes

o{ the waterworks departments. 6rima (1972) reported that the capital
costs o{ water-based i nfrastructure i n metropol i tan centres Here

becoming increasingty expensive. He suggested thet flat-rates and

cost of service rateE r,tere inefficient as the basis of vlater charges
because they promoted overuse o{ the resouree, and the overbuilding of
water supply systems. These r¡ethodE do not recognize that the vast
majority of water demands are fairly eiastic, in that an increase in
water prices would lead to a dàcreaEe in demand. This evidence
suggests that a system o{ increasinq block rates, which increaseE cost
with greater water use, would promote water conEervation and more

rational water system construction, although at present, declining
block rates are mostly in e{{ect, which enËouragE significant water

waEte. The latter rate methodr åË its name implies, entails the

overall unit coEt o{ a Iarge volume o{ r¡ater being less than the unit
cost o{ a small volume of water. However, be{ore a customer receives
the bene{it o{ the reduced rate for larger volume, the higher rate
must be paid for the initial usåge. The decre¿¡ed unit coEt of

aupplying the larger volume, il is argued, justifies the decreased

un i t cost.
sewell and Roueche (1974) studied water pricing in victoria,

British CoIumbia, and noted that economically viable water pricÍng
l¡ould lower peak water dernands, teading to savingE in both
construction and operating costs. These general conclusions were
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later shared by 6ill and Leitch (1983), who conducted a review o{ the
water and Eetler rate design in the municipality of 0urhan, Bntario.
Their study noted that it nas EErnrnon practice in the nunicipat ity to
channel part o{ the water system revenr¡eE into general funds unrelated
to the provision o{ w¿ter services. This practÍEe þras considered to
be politically ådvantageouE in th¿t it kept taxes down, white
maintaining the level of water services for only modest increases,
although it resulted in improper price signala being sent to
customers. Consequently, their concluEíons concurred with earl ier
studies which strongly urged that water prÍcing should be better
designed to promote more efficient llater use.

A si mi I ar study to thi s househol d expendi ture anal ysi s was by

6rin¡a (1984), who perforrned a Eornpårative analysis of the cost of
supply and water rates in 43 0ntario rnunicipalities for the period
1965- 19Ê9. He determi ned that the èveråge cost of urban-water
services in 0ntario was 35 cents per 1,000 gallons in lg69t and the
costs ranged from a lors of l3 centE in st. catherine's, to a high of
70 cents in Bertie township. The variance i{as explained by the two

major components of debt service cost and operating costs, but it ¡4ag

suggested that there Nere important pol itical inputs into the
decisions to priEe urban-watEr services. 0ver E0 percent of the 42.

municipaliÈies charged less than averegÉ co¡t to Iarge customerr, nho

used over two million gallons per month, while lg of the
nunicipalities charged less than averege cost to small industrial
userE t who used åpprox i matel y 50,000 gal l ons per month, Smal l er
resi denti al /commerci al users nere aI so charged I ess thån everege costs
in sÍx tnunicipalities, and the required revenue tråË recovered by meåns

o{ fixed service charges and/or higher rates {or small users.
0verall r 6rima reported that the pricing of urban-weter services rrås

not cost-related, and there Has considerable over-investment in
municipal water supply systems because of underpricing.

The household'water expenditure study is generally similar to
6rina's ånalysis in that water costs åre compared between Can¿dian
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metropolitan divisÍonsr although costs are strictly defined in terms
o{ expenditure over e yeårly period, not, e5 in 6rima's case, a rate
per 1,000 gallons. However, the lÍmited scope of 6rima's analysis,
within southern 0ntario during the yearE 1965-19ó9, enabled the study

of such detai I ed data as the debt servi ce cost and operati ng

expenditure o{ each municipality. Unfortunately, these faclors cannot

be considered in this study because exact financiel information
regardÍng water supply systents o{ major Eanadian cities is not readily
aveilable.

Unpubl i shed Studi e¡

At the outset, water cost calculation and bitling {requency merit
discuEsion because they wi I I be re{erred to Ín this section. The

former refers to the method by whi ch the costs of water are

calculated, which involveE a {lat-rate charge, a metered cost, or ãoflìe

combination of both. The flat-rate system baseE costs on a fixed
charge ín relation to property value, or the number of rooms and water

{ixtures in a dwelling, thus, the amount o{ water used plays no role
in the coEt {or its procurement. The metered system calculates costs

based on Eonsumption, which rnåy or may not include a minimum service
charger and a meter must be {irst installed in each dr,teiling to
calculate the emount of r.tater use, Bi I I ing frequency refers to the
nu¡nber of tÍ mes nater bi I I s are i Esued every yÊår. In some ci ti es,

for exanple, a water bitl is sent out only oncÊ å year nhile in other
metropoliÈan centres, nater bills are issued monthly.

Robinson ( 1984) studied aspects of municipal water conservatÍon

and pricing in the municipalities o{ t(itchener-l{aterloo and Cambridge,

0ntario. He reported that no incentives existed {or water

conservetion andr ès å resultt water systems in general t.tere ovÊrbuilt
i n these muni ci pal i ti es. Robi nson suggested that nrore w¿ter

consÈrvation tneåsures be implemented, namely rebates for installing
water-saving devices, the encouragement o{ retrof its a4 water-using
appl ÍånEÊ5r åñd rewriting plumbinq codes and housing standards to
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encouràge Eonservåtion.

A comprehensive werk in water pricing tråã undertaken by Tate et
å1. (1984) r who distributed questionnaires tE rnunicipalities in all
regions of Canada ånd qathered data on current water pricing
practicesr åEFects of jurisdiction, tariffs and charges, fin¿ncial
aspects o{ water Eervicing and water quality. Comparisons o{ water
prÍces between municipal ities were undertaken usÍng the cost of ån

'averege' househol d water purnpage, sel ected at ån arbí trary 20,000
Iitres per month. The respondent nunicipalities were then grouped by

region, namely Atlantic, 0uebec, 0ntario, Prairies ¿nd 8.C.. Table
2.1 displàys a sample o{ their results for the Atlantic region,
although the 'population served' category in each municipai lísting
in{ers that the majority of nunicipalitieE were ruraI, 0r at Ieast,
not major metropolitan centres. These {igures, therefore, are a

greater reflection of rural water water prices than city water

charges.

|'lost municipalitÍes surveyed uEed eÍther a flat-rate, declining
block rate, or a combination of both. The correlation between totai
pumpage and the estimated cost o{ a typical arnount o{ w¿ter rråE below

.2 {or aIl five regionsr illustrating that water price played tittle
apparent role in municipal water use at the regÍonal level. It was

argued that this result did not negate previous research whÍch has

suggested that price may be a Eignificant variable in the water use of
individual municipalities. lrlater use, for example, has Froven to be

highly elasticr in that increases in price will lead to a decrease in
demandt hence, water pricing is an e{fective denand-modification tool
(ciriacy-[,lantrup,19ó0). In additÍon, the cÊrrelation between totai
residentÍal water pumpage and totel population r.ras high, over.8 for
alI regions, indicating that the greater the population, the rnore

water use.

It was not speci { i ed hor,l trater costs compared arîong regi ons r 5o

the average monthly cost {or each region was calculated {rom their
resuits, as Ehown in Figure 2,t. The averåges are Io¡.rer in the
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I itres Per r¡onth ior residentiai waÈer use is rre¿ninqless. Instead,
the ¿veråge proPerly value of eech inunicipalily would have had to been

calcuiated r and then neasured against the rate ¿t which properties
were assessed in regard to water charges. The fact that no rnentÍon
9las m¿de of this procedure suggests caution in the use o{ the resultE.

The comptrol I er 's Departnent, ci ty of Regi na, undertook cost
comparison studias that Here simÍl¿r to the T¿te et al. il994)
analysis, alihough on e srnaller ¡caie. In the Regina studyr greater
emphasi-5 wËls placed on identifing tlater and ser.¡er chargesr as

indicated on T¿bles 2.2 and 2.J. tJatar con:umption $,as as-,umed to
oÊcur evenl y throughout thE yeèr whi ch i s, i n fact, è

ni;representation because water u3e greatly increases during the
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Eurnmer fnonthsr t¡hile another problem EonËerned the Iack o{ methodoloqy

in expiaÍning how the water costs were calculated. For erarnple,
Toronto water charges are based on the number o{ rooms and t'l¿ter
fixtures in each dweiling, plus a neter rental charge based on the
size of the neter and a ser,¡ër charge, where appticable. Eonsequently,
the authors of the Regina study had to convert this structura into
specific blocks of usaqe,6,500 cubic feet, and then calculate a

yearly rate {or Toronto. This procedure tikely invoived interpolation
and subjective judgement nhich suggests c¿ution in the use of the
resultg.

The study reve¿1ed that vancouver costE vlerer by {ar, the
cheapest of the eight cities Ín all uEagÊ categories. This trend was

attributabler Ín part, to the {act that Vancouver residents do not pay

selrter chargesr which are financed {rom general tax rÊvenuesr as HaE

also the case in Thunder Bay. calgary displayed the highest costs in
the residential usage categories, t,thile tlinnipeq rrès the most cost1y
in the industriai/commericial classi{icatíon. 6eneratly speaking, the
Eastern cities o{ Toronto ånd Thunder Bay, the latter o{ which is
arguably 'Ea¡Èern' per 5Er indicaÈed lower costs than l,lestern
netropol i tan centres, wi th the excepti on of Vancouver. DetaÍ I ed

explanations of these trends àre given in Iater discussion of the
household water expenditureE rlhere the Regina results wi I I be compared

vlith thís analysis.
Table 2.4 indicates the structure of residential combined chårgeE

to determine the rel¡tive proportion of water and Eer.rer costE in the
total ¡¡ater charge. Thunder Bay and Vancouver indi cated a structure
of 100 percent i n the water category because there Here no setråge

charges in those cities. Toronto indÍcated a sewage cost Etructure of
approximately 13 p.ercent whi Ie, in contrast, the remainder of the
citieE displayed Eerråge proportions between 30 and 50 percant of total
cost. It can be inferred, ther{ore, that water costs in the hlest,
with the exception of vancouver, t,lÊre ñostiy derived from water suppty
charges.
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ïhe city o{ l,linnipeg l,laterworks, H¿ste and Disposal Division
performed similar rrater cost and water billing compari-,ons årflong

C¿nedian cities in the yeårs 1982 and 1984, as shown in T¿bIes Z.S and

2.6. The 1982 and 1984 studies are rnarkedly different in a number of
trays r namel y the number of ci tes bei ng compared, the categor i es o{
u5åger and the time period over which the costs are measured, allhough
the reason for these differences is not known. The 1984 study is.
identical to the Regina studies in two regards, nanely the categories
of consumPtion r and water costs being determined per volu¡ne of úEB.

In factt the costs quoted in the 1g84,+linnipeg:tudy are gimiler to
those in the 1984 Regina uork, exceFt for the lact that Vancouver r1ås
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nöt listedt and the rateE cited for Toronto were somewh¿t lower in the
t¡li nni peg study.

Another obEervalion conEerns the lgB2 studies o{ both t¡linnipeg

and Reginat and how each study indicated dif{erent reEults regarding
the ËåtnÊ Eities. The l9E2 t^Jinnipeg study displayed that Ednronton h¿d

the highesl cost in the residential category, and rlåE foI lowed in
order by Regina, calgary and l,línnipeg. The lgB? Regina study,
howevert indic¿ted th¿t calgary had the highest cost, followed in
order by Edmonton, t¡linnipeg and Regina. In other words, both cities
reported entirely di{{erent rankings end results even though the sa¡re

}later rates {rom each metropolitan centre, during the serîË yeårr t.tere

being conpared. Furthermore, in each lgB2 study, Regina and tJinnipeg
each listed themselves as having the cheapest costs of the four
Prairie citiest suggesting signi{icant point-of-origin bias ín
cal cul ati ng water charges.

Summar y

The chapter has reviewed a selection o{ published and unpublished
water-pricing case studies. The publi:hed works of Davar (lq77t I

6rina lL972r 1984) ¿nd Eill and Leitch (1984) have suggested that water
pricing, in general , is not cost-related and that nany pol iticat
variable influence water costs. Tate et al. (1984) have also reported
that water systems in Canadå åre heavily subsidi¿ed in all Eectors,
and that few econqmic relationships exist between the user of water
serviceg and the amount paid. Heanwhile, studies undertaken by the
city of Reqina and city of tlinnipeg [,iaterworks Departments h¿ve

coI I ected use{ul data regardi ng general rates structures and water

b i I I i ng procedures, but thei r cost Eorflpari sons åre
therefore must be used ni th cauti on.

i nconsi stent and
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Notes

I Personal CommunÍcation with Sharon l,lartiEseni [,later RateE Analvst.Citv o{ t^linnipeq l,laterworks, lrlaste and Disposål Divisioñ,-0cto6er'li',1985, tJinnipeg, Ilanitob¿. -t
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CHAPTER THREE. þIETHt]Dt]LO6Y BF STUDY

ThÍs chapter examÍnes the study methodology and reviews the
statistics canada series, l/rôan Fa¡jJy Expendjture jn c¿nada, frorn

whicht the household water expenditure data ¡.lere derived. The

discussion will focus on the method in which the data were collected,
a¿nd note the dif{Ículties as6ociated with gatheríng data of this type.
The explanatory variables will be examined, namely sÞurEe of water
supply, ¡rater billing trends, preEipitation levels, water uEe,

population size, level of water treatnent, and total household
expendituret and it will be explained why these variables Has selected
as significant deterninants in this analysis. Information regarding
several of theEe varíables tlas derived by a nationwide telephone
survey of the waterr+Þrks departnents o{ each study city and this
Eurvey wi I I also be reviewed. The chapter is divided into three
secti ons: an expl anati on of the study metropol i tan centres and ti rne

{rame¡ the discuEsion of the household water exFenditure data; and the
examination of the comparison v¿riables.

Study t1etropol i tan CentreÉ ånd Ti me Frame

The l2 citieE used in the study rrere specifically selected on the
basis o{ data availability because the Family Expenditure surveys,
which will be discussed shortty, were conducted mostly in these najor
netropolitan centres. The cities also provided ån adequate

representation of the AtIantic, Guebec,0ntario, Prairie and British
columbia regions of canada, as shown in Figure s. l. The year Lqâq r,¡åE

chosen as a beginning point of study because it was the first yeðr in
whi ch the Fami I y Expendi ture surveys had been conducted on a national
scale with consistent sampl ing techniques in al I study cities
(6tatistics Canada r 1993) . Prior to 196q I these Eurveys di d not record
such detai Is as water expenditures and instead only tabutated generai
categories o{ household expenditures such äE {ood, shelter and

clothinq. 19BZ was chosen ås the final year of study because it u¡as

the moat recent year in nhich the houEehoid nater expenditure data



trere àvåi I ab i e.

FI6URE 5, I . STUDY IIETROPOLITAN CENTRES

Household t¡later Expenditure

HousEhoI d water expendi ture i s the amount o{ ¡noney spent i n one

year by an individual r eF å grouF of individuais living in a

residenti¿l unitt be it a duplex, apartnent, or house, for the
procurefllent of w¿ter services to their dwelling. This expenditure
referE to both water supgl y and serrage charge;, al though vancouver i ¡
an exception Eince no se9Jåge charges åre asseEsed to its water
customer". Ïhe expendi tures are the average of al t the w¿ter costs
indicatad by each respondenl, for their houEehold in the given cily
during the specified year. The water expenditures of all surveyed
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households, be it è Þne roorn apårtment or a 20 room houser ¡.¡ere Edded

for a given metropolitan area and then divided by the total sample
size in the same city, to calculate the 'åveråge' water expenditure,

The data are wholiy derived {rom the StatisticE C¿nada series,
t/röan F¡siJy Expenditure jn Canad¡ (cat. noE. ó2-534, ó2-SS0) which iE
devel oped by the Fami i y Ex pendi ture Secti on , Consurîer Income and

Expenditure Division, of StatiEtics Can¿da. This agency has conducted
ongoing personål Ínterviews with selected famílies, Ín major
metropolitan areas åEross Canada since 19S7, althouqh detailed records
o{ expenditure did not begin until Lqbq (Statistics Canada,tgBS}.
Statistics Canada officials collect information in the interviews
regardi ng el I ÉxPendi tures made by the househol d for the Eurvey yeår.
The surveys ère conducted i n January, February and I'larch, and

respondents are asked to recall their expenditures for the previous
calendar yeår. In 1982r {or example, the expenditures indicated for
that yeår are for 1982 al one, al though the resul ts were tabul ated by

personal interview in the first three months of 1983. The accuracy of
these data depended on the ab i I i ty o{ the reÉpondent to remember

individual purchases at a consÍderable level o{ detail (Siatistics
Canada, l9B3).

The recol I ecti on o{ water expendi tures woul d have been sornewhat

dilficuit {or most o{ the respondents because water bilts usually
accounted for le¡s than half a percent of total {amily EXpenditure Ín
ð year. Another issue involved the manner in which the respondent was

billed {or water, Eonsidering that billing {requency varied åflong

the cities. catgåryr for example, issued water bills every month to
each household, while in V¿ncouver no water bÍlls, in the strict sense
of the word, were sent out and, instead, water charges were included
in an itemized Etatement o{ general civic laxes nhich was issued only
Ence å year. The pricinq system used to calculate water expenditure
in each city was another related variable because Eome metropolitan
centres charged a flat-rate for water service, whÍle other citieE
based water charges on metered uÉEl. The extent to t,lhich theEe
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di{{ering methods of billing and prÍcing a{{ected a respondent,s
ability to recall their yearly water expenditures is not clear,
ai though resi dents who faced a metered sh¿rge I i kel y had a greater
water coEt awarenEsE than di d houEehol ders y¡ho pai d a { I at-rate.
Respondents who tived in cities with a higher {requency of water
billingr every nonth or two months, could ai¡o be expected to posEess

a greater at.låreness of water cost than those who ¡rere billed once a

year, inferring that the higher the r,rater bill frequency in a city,
the tnore accurate o{ its response. Either wàyr the issue is that
water bilting procedures and cost årrangmentE tikely had Éome ef{ect
on the reEpondents' vien of their water expendi tures.

The expendi tureE may heve a downward bi as because moEt apartment
dwellers usually paid much less, in some ÊàEÊs even nothing, for water
servi ce than di d honeor,¡nerÉ. Al though rental agreements vary {ron
building to buildingr it is common practisE of landlords to include
water charges as part of the basic rental paytnent or lease agreement
with their tenants. In most casesr a statement of the water charge to
the apartment uni t i s not I i Eted on lhe rental i nvoi ce, hence,
respondents who lived in apartmànts had to estirnate their water costs
whor in turnr likely indicated water expenditures that nere relatively
I ot,|. However, the uÉe of åvereges negated solle ol the extreme
miscalculationE to provide a rel¿tively aËcurate index of the
expenditures.

Compar i son Var i ab I eE

The d¿te HerÈ then analyzed in consideration of relevant
geographic factorsr whÍch t,¡erE selected on lhe basis of two criterion:
each had to be 'geograph i c ' i n nature, rei ¿ted to the provi si on and

pricing of a water supply to a city; and each had to be information
aÊcesEible, which re{ers to the amount o{ avai Iable data and

in{ormation regarding the variable. Seven variableE were selected
within this criteria, namely water supply sourEE, biiling frequency,
method of water cost calcuiation, level o{ precipitation, Fer capita
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ànd genÊrðl Hater usef Fopuiåtion size and gronth, extent of water
settå9e treatmentt and level oi total household expenditure. This list
does not preclude the fact that a number of other variabÌes nray be

signficantt either singty or jointly, in a{fecting household water
expenditurest although the EevÊn selected variabies appear to be thoEe
most likely to have signi{cant affectE on the issue.

Alt the variables, with the exception of the water supply sourÊe,
billing frequencyr ånd rnethod of trater coEt calculatÍon were derived
from a variety of gEverntnent publ ications. Data on the latter rrÊre

collected from a nationnide telephone EurvEy undertaken during
0ctoberr 1985, although the water suppiy source of Vancouver, calgäryr
Ednontont SaEkatoon and tlinnipeg were identÍf Íed fron annual civic
budget reports {or e¿ch city. Hater supply EourcÊ information
concerning Regina rråE derived from Eullimore (1980), but direct
contact l,lð5 necesËêry wÍ th the waterworks departments of Eastern
ci ti es to determi ne thei r water suppl y source.

A teiephone survey w¿s considered to be the most logical method

o1 data collection because o{ the iarge distances between the
netropolitan centres, and the inherent dÍfficultíes åssociated with
mail surveyÉ to governtttent agencies. The watert.torks department, or
simiiarly named aqency, of each study city waE contacted, and ¿ brief
interviewt which ranged between l5 minutes and one hour, was conducted
wi th a wi I I i ng reÊpondent. Prepared questi ons r,lere then asked to
determine the basic water tnånagement årrångements in each city, namely

the watEr supply source, frequency o{ water bÍ I t ing, method o{ water
cost caI cul ati on, and water rate structure (see Appendi x J. I {or the
survey results). In{ormation derived from this ¡urvey regarding these
varÍabIes will be assumed to be the conditionE which were in place
over the 19å9-1982 study perÍod.

Thi s survÊy ai so yi el ded some raÈhEr unexpected resul ts because

in several of the tastern cities, waterworks personnel who anEwered

the cal I coul d not i denti {y ihe water suppl y EEurcÊ, source o{ thei r
own metropol i tan årEa. A second or thi rd perEon referral Has of ten
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necesËary to find out its exact loc¿tion (s) , which suggests a

deficiency o{ inform¿tion concerning baEic urban-w¿ter supply
arrangements Í n several study ci ti es,

Several o{ the survey resul ts were al Eo Eomewhat di f{erent than
thoEe reported by eerlier EurvËyE rEgårding thE Éðrne varÍ¡bles. In
this surveyr two pricing and billing procedureÉ r¡ere often in ef{ect
in the sane city for different user types. Bilting frequency r,lås

dif{erent {or low-volu¡ne residential uEers and high-volume
industrial/commerical users ín several metropolitan centres, while in
othersr the {requenEy rrås identical , a water bi I I evÊry nonth in
calgary, for example, for all residences and industry. Toronto and

Vancouvert in particular, iEsued residential bills twice and once å

yeår respectivelyr tihile billing for industrial/comnerical userË t^¡ås

more {requent, {our times a yeår in Toronto and six times annually in
Vancouver. Hethods o{ water coEt calculation was also different
between uEer types Eeveral ci ti eE charged a { t at-rate {ee for
residential use, r^¡hile a metered charqe t,lås beÍng asseEEed for
industrial uÉErE. Earl ier Etudies merely ctassi{ied water cost
cal cul ati ons as ei ther 'f I at rate' , 'metered ' , or 'f I at rate and

metered'. The question that arises {rom this situatÍon is, doeE the
indicated trend refer to reEidenceÊ or Índurtry or both?
unfortunately, this Hae never made cle¿r in the past literature, but
thÍs study has taken care to correctly aËsociate the specific billing
trend wi th i ts proper uEer type.

Sum mar y

Ïhis chapter rationalized the study netropol itan centres and

tine frame and reviewed the method in which expenditure data Here

collected and tabulated. Houçehold u¡ater expenditure denotes the
åvErage yearly expenditure for water service procurement, which
i ncl udes both weter suppl y and set,¡age, ås reported by lhe respondents
of the i/rà¿n FenjIy Expendjiure jn canada survey, in the given city
during the speci{ied yeår. The household water expenditureE of all
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reEpondents in a particular cÍty were added up, and then divided by

the total nunber o{ househol dE i n the survey, to cal cul ate the
'averåge' expenditure. This chapter also identified Eeven comparison
variables to be uEed in the study anaiysis, deseribed in the next
chapter.
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EHAPTER FOUR - THE ANALYSIS OF Ht]USEHOLD hJATER EXPENDiTURES

Ïhi E chapter presents the rrater expendi lure study resul lE and

offers explanations reqarding the prevaÍ Iing trends. The first
section will identify the household water expÉnditures and the basic
water rflanågement arrangements in each of the study cities, nhile the
second section ulill analyze the results utilizing several conparison
variables. The discussion wÍ i i also examine the breakdown of
expenditures by class of tenure, {amily incorne and family size of all
ci ti es somb i ned.

Presentat i on of Resul ts

Table 4.1 identifies household water expenditures, in constant
L97L dollars, for the seven occasions between lg69 and 1982 when the
Family ExpendÍture surveys t+ere undertaken'. Figure 4.1 indicates
that rrater expenditures !{ere generally higher in the prairie
metropolitan arÈàs, particularly in Regina, calgary and Edmonton, and

lowest {or the two coastal citÍes o{ st. John's, Newfoundland and

Vancouver, British Columbia.0uebec Eity registered the iowest èverage
houEehold coEt over the study period, while lfontreal indicated en

åveråge w¿ter cost that rras nearly {ive timeE thaÈ of its provincial
counterpart t as shown i n Fi gure 4,2. Hontreal Has aI so the onI y

Eastern cÍty to indicate water costs above the national average,
particuiariy in LqTL and 1172 when the expenditures rlere nearly
$50.00r while aIl Prairie cities were also above the nationai averåge.

0verai I r water e;(pendi turÊÉ appeared to be generai I y rel ated to
variations in geography, particularly with respect to precipitation
patterns r rather than bei ng an i -,=ue i n i sol ati on. Tha hi gher coEts
in Prairie cities rlere related to the tlater-deficit nature of the
regiont whiie the lov¡ expenditures in B.c. centrel and Attantic
metropoiitan centres re{lected the relative abundance of w¿ter
suppl i es in thoEe areå8.

Table 4.2 dispiay= that Edmonton and Calgary2 indicated large net
increases in water expendi ture of over #18.00 and neari y $1s.00
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S¡Et¡trr 1.0 aLtl ¡.5 ß.t) {lô þ¡{.01 'Lt (-8.2}

C¡l$rv ' ? '6.5 I'tl.7l 2l.l ßå'8t tl'9 (5'715

Eduttn ?.9 G.îl 9.6 l2t.0l 5.7 ll2.¿l 18.2 Ñ.81

V¡ßu¡wr 1.0 6.11 4l l-ß.3) -.6 l+5) -8'0 ({Lsl

lvr¡oe
ry vrí 1.2 il7.0) 1.9 ß.ól -.t l-?.3) 5.1 l?t.îl

I lLdr¡ not in brrtct¡ drnot¡ ttu nrt cttüle o{ tlìe ntn nPsrditra üy sity in ll?7lr úilt tic
Ìlrûìtr¡p dtcts i¡ tttdicrt¡d tn Èrrbt¡.
t ht¡ rr npt ¡v¡ilôh in hlguy tn tlut yrr bc¡un ol ttut ctty'r rrcl¡im fra thr Fuily
E¡gsditu¡ nrvty¡ fn 1969-

3 Drnotr nrt md prcrnt4l ctunç {cr tln ¡rid t?7{'1982.

Sorn: fi:ptrd {r¡ St¡tirtic¡ C¡ud¡. ürô¡l frrill frpuditurr i¡ Ca¡d¡. l9ô9-t98¿
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respectively over the study period, rlhi le RegÍna ¡nd Toronto household

costE also Eho¡red signíficant net geins. the lrrge percentage

incre¡se oi 0uebec is oislerding, beceu¡e its water cost uas only
$3.40 in 1969t rrhich l¡ter oore than doubled by lgaz, The only cities
to indic¡te a net deerease in expenditure over the study period were

l{ontreal t Saskatoon ¡nd vancouver. l'lontreal , i n parti cul ar, hed the
lrrgest net decrease of Eyer S15.00, Vancouver dirplryed the highest
perccntrge decrÊåsë, nc¿rl y {5 percrnt, rhi I c Sack¿toon indi cated a

slight f3.00 reduction in xetcr expenditure over the seme period.
A trend o{ declining household treter expenditureË n¡s evident in

the n¿jority o{ cities over the study period. Total expenditures in
Vancouver , Hal i {ax , 0uebec, and flontreal ¡te¡di I y decreesed ¡fter
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AVERA6E t¡ATER EXpENDiTURE By C.ITy, ß6q-1982
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ce: Ad+led'{rc St¡tistic¡ Curada. FrriJy fxpeíditurc in'tamdr, 1969'19È2,

L9741 whi le coEts in blinnipeg, Regina, Sa¡k¡toon and St. John's
deslined bet¡reen 1978 ¡nd 1982. Four of the l2 cÍties illustr¿ted
steady increases over the rtudy period, n¡rnely the two 0ntarian cÍties
sÍ 0ttar¡a ¡nd Toronto, rnd the Albert¡n aetropol it¿n ¡rea¡ o{ Calgary
¡nd Ednonton. These trcnds of declining costs Here significant
bec¡use each city incre¡sed in popul¿tÍon ¡nd thereby reletiveiy
incre¡sed i tE I evel of r¡ter use, both ¡t ¡ BåEro ¡nd ni cro scal e

(C¡n¡d¿ llater Yeerbook, 1983). Net increases in nanufacturing ¡nd

construction ¡t ¡ n¡tion¡l icvel precipitatsd norc r¡ter use, nhile
the ¡dvent o{ ¡uch productr ¡6 di Eh¡r¡¡hers ¡nd cl ectri c rrsh i ng

n¡chines had eignificant repercussions {or r¡ter use in the hose

(f¡te, 1983¡ Canrdr YcarÞook, l98l-1982). In LgTLt for cxample, there
tere ¡pproxioately hat{ ¿ aiilion autonatic di¡hnaahers end nearly
2,300,00C rutonatic washing n¡chines in Crnrda, but in 1981, there
Here over tno orllion dishw¿shers ¿nd six niilion rashing aachines, a

EDVN

'fhe

Sq¡r
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fourfoid and nearly three{old increèse respectively (Statistics
Canada, l97l,1981).

The obEervation that lleter coEt decreased in conEtant dollars,
despite increased demand, is contrary to norrnal theories of market
behavi our. An accepted economi c tnåx i m i s that as the demand for en

item increasesr 5o does its price, in order to rnaximize the use of
sÉarEe resourEes. in this Ëa5e, å5 the demand rose, the price
decreased, hence, households were paying increasingly less money for
substantially nore water usE in the majority of the study metropoiitan
centres.

Tables 4.3 and 4.4 display that severai ol the rnost easterly
cities, namely st. John's, Halifax, and 0uebec, enjoyed a relative
E0fnPårati ve advantage concerni ng water procurement because w¿ter
expenditures there rlere anong the Iowestr yet, the househoid sizes of
these metropol i tan åreås ulEre åtnong the largest of at I study areas.
The largest increases in per capita expenditure were displayed by

Cal gary r Edmonton and Regi na i n the l¡lest, whi I e Toronto and 0ttarre
showed the greatest gains o{ all Eastern citiee (see Appendix 4.S for
a liEting ol the average household size of each cÍty over the study
period). The correlation between the average water expenditureç and

èverage per capita costs was .95, using spearmån's coefficient.
The examination o{ the water supply 6ourEe, {requency of water

billing and water cost calculation reveais a diversity o{ water
ProÉurement ärrangerttênts among the study ci ti es. Tab I e 4.5 I i Ets the
speci{ic source(s} of supply, while Table 4.6 classifies the water
Ëource by Iake, river and groundwater. The latter lizlings are
simplifications of complex l^¡ater rnanagetnent arrangements, but the
intent i" to establish the tnain type of water Eource for each city.
For example, Guebec and vancouver also draw part o{ their water {rom
ri vers t but the ci ti eE are cl asEi f i ed as I ake-fed because I akes are
the main points o{ origin in their water suppiy. Regina is the oniy
cily to be classi{ied into tr,¡o sources of:uppty categorÍes because
th¿t rnetropoi Í tan area has unique trater supply årrangements, nainei y a
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TAH.E 1.5: STE gffLY SIfiE tr 5n0Y mnft¡T$¡ CE{ÌE'

Iindsr Late, Petty ll¡ràq¡r l¡le rith $pple*flt¡l ratr q¡rchased {rn a
rEmte goærnænt r¡ter ¡¡¡iårity, andþuryed {roa hy hril's Aig runO.

â 17 sqrure tiloætr ;¿try$:d ¡re¿_eícoç¡ssiry Lmg hte, Firut hrin Lrke,
Secmd't¡¡in hke, *itlrd hte nd PockçËk-L¡iË.-

! hle sycla coqrisd of gpruintely 30 ¡¡¡ll l¡iee :ndinq ¡t L¡¡ St.
$¡rles._ 

'lïn Htçr flqrs in 12 kiloetrs iror L¡c St. ürarler, vir St.
th¡rles Rivr to Êrebec Ciiy.

St. L¡*rence Rivr

fitt¡r¡ ftinr

L¡ke ht¡rio

9tæl Lrle, l*¡ted ló0 kilæters ¡q¡ih-ut ofthe city in htario.

$pruiutely tm tiirds d,{ qinr's ¡¡pply is dr¡m lrcr Blll¡lo pq¡nd hle.
ilri¡ nter i¡ tre¡ted ¡i the Büf¡lo Pq¡ird'Filtr¡tim plut *¡ich i¡ ioinilvfrrq ü'd çm!ed.by ñmra Ju md fuginr. hose J¡r øgl¿s entii¡li-'m-t¡i¡
¡qply nere¡s Rrginr ùtúns up io r third of it¡ Êu¡Ìy'{rn ã or*idu¡trrl¡¡, ti€ r¡tr of *rich i¡ unt¡r¡t¡d (Culliml,lgú) ,' '
L¡ke Dief¡nb¡ir

h Rivr, EIbo* Riw

ltrtlt S¡¡k¡tchemn River

Irtqr ir dr¡xr fru unt¡in l¡ter ¡rd ¡tra¡¡s in the co¡st R¡¡rqe north urd xst
of.hrr¡rd Inlet. TTre &e¡tr V¡¡cqrær latr Dist¡igt tS.V.i.ü.1 ¡uootiÈ;'
¡rir by grrvity fru thræ rdrcÊE¡ C¡¡iluro Rivr: Sevlar RivÉrijñ¡---
Cquitlú-L¡ke. fhese ¡ürEEE coçrii SS ¡qu¿¡e klt¡úet¡rs of úÉstred
¡fe¡.

St. Jdrn'¡

ll¡lilu

ûuòec City

tbtre¡l

flti¡r¡

ïrmto

finnipE

&in¡

S¡¡k¡tæn

Crlgery

Edsrtsr

Vü¡q¡vr

1-!r!î-l^iity-lir!ingi me driv¡d frH the fktdr, lîË telephme ¡urv¡y of üre r¡terq¡rt5ìt¡r -r ririlrl¡n*ed rgeicyr in oadr rtrçolitm crútre¡. lcstÊrn citi ii¡[inc¡
if,lHitr Ui#"rüil Eü'i#lrililçrts, rlthosh in th¡ case oi þsina, åruitiurår

third of its rupply iE derived {rom groundn¡ter, whi le the other
por tion is drawn {rosr Buf{¡l o Pound Lake (Cul I inore, 1ç30} . 0verai I ,

eight of the metropol it¡n ere¡¡ dr¡n r¡ter {roa ¿ lake source, nhi te
four citie¡ dr¡rr their Eupply fron ¡ river.

T¡bie 4.ó ¡lso indicates that Pr¡irie cities had ¿ oore {requent
i¡sue o{ nater bi, I le than did E¡Etern eities. sask¡toon, crlgery ¡nd
Edmonton ¡ll disiributed nater biiis once ¡ nonth to their residenti¡i
customers, rhile in contrastr 0uebec, llontreal and Vancouver billed
their cu¡toners once e year. Hal ifax, 0tt¡na ¿nd ¡l I the Prairie
cities di¡tributed e seprrete bill for r¡ter charges ¡hich ¡r¡Ë



TABLE l.å¡ Hï8 BItlllG EËgIlEY, HTER [IFi Cfl-il-âÎ!0'l, fi0 TYP€ F
STN SPPLY,SütrE BY CITY

llethod of
H¡tr Co¡t
C¡lsulatim2

{l¡t*at¡

Etered

{l¡tr¡te

ll¡t-r¡te

ætered

flatrate

ætred

strd
rtr¡d
{l¡it¿te

rfred

{l¡tr¡te

Tyge of

St. Jón,E

ll¡1i{u

q¡eùsc

hntre¡l

8tt¡¡.4

Trmto

Hir¡nipE

fugin¡

S¡¡katsr

C¡lg¡ry

Edgtton

Vrrq¡ver

l¡tr Billino
Frquency"

z

I
I

I

3

2

4

å

t2

t2

t2

I

frt¡r fuply
sf,lrceo

l¡ie

l¡te

l¡le

rivr

river

l*l
l¡te

lale/grondHtr

l¡te

rivr
river

l¡te

;il$riålllfJ!ffi:l densies tie nuder of tis ratr bill¡ ¿rs i¡sued urnrully

2 lhthd of ¡¡tç cost c¡lcui¡iiqr denoies ihe æthd bv *ich retr ciwoeç se
c¡lcuirtrd {or r¡¡identid drellinos in th¡t citv. Ïormto ¡nd C¡loárv ue
nceotims in thi¡ ræ¡rd bcc¡¡¡æ' ¡ ¡inriiy of 'residenii¡l dnllinos'in'those
citiþs. undr 30 pçcent'of the tgt¡¡, rer¡ in ¡.fo ¡¡st¡¡¡s5 b¡¡¡d m'¡ ¡eired
rrte, ín ccnju¡rsiiqr rith the existinrj fl¡t+¡te. llre {æt tlr¡t the {l¡tr¡ie ¡ysta
duin¡ted r¡¡identi¡I r¡tr darges iñ th¡ tn rtrçolitur centre¡ r¡rr¡nt¡d their
{l¡tr¡tc cl¡¡si f ic¡tion

r Tyle of htr fuolv hrcc densies the nature of the Htrcourse irich ororided
iln fücolit¡n c¡nti'e iith ¡ ¡¡jriiy o{ it¡ ¡¡tr s¡Doly. Ihæe listiiros ¡¡e
¡iplicatìurE oí erulex ¡¡tr s¡Eolv ¡rranoærts. 'ilsoci¡ltv in . the cåseç ol
V¡niq¡ver ¡nd q¡$Ér City, *rich ¡lso'ihår p¡rt óf ür¡ii Hth trri river ¡¡ìd streår{lçs. Reqin¡ Hs clæiified u h¡vin¡ tÉ troæ of Hter $Doly sg,¡rces becase of
it'r urique'sn¡ply rrlrgxrts, in thrf ¡ tniit of the city'¡'irutply i¡ driwd {rn
orqmir¡tr. liærærr the iEsre is to est¡blish ¡ qgter¡I cooris¡n cf tln l¡ier
upndÍtwes rith tie'¡in type of nter rupply surce lr earh * siudy cities.

teP¡rately ¡¡se¡sed ¡nd n¿iled alonc, rnd did not include a stetement

o{ other civis t¡xeE, I'leter chrrges in Vancouver, Toronto, ltontreal ,

0tt¡x¡ ¿nd st. John 'E Here i ncl uded rs prrt o{ r generel ci vÍ c tax
statehent, in rhicht the nater charge was e one or ttro line statenent,
aeong ¡ list of nany other charges {or property tax, frre ¡no police
protaction, civic services, end roeds and transportatÍon tax. There

HÊre ¡Iso oarked diffarÊnceË ¡¡ong citie¡ regarding the aethod o{

-3å-
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t,¡ater ctrst trelcuiation. [,leEtern cities, with the exception of
vancouver and cal gary r uti I i zed the metered sy:tem o{ ¡aater-cost
calculationt while Eastern metropolitan centres, wÍth the exception of
0ttawa and HaI i{ax, used the flat-rate system.

There Hås confiictÍng information regarding the method of water
cost eal cul ati on in Calgary because Thompson ( 1983) reported that
aPProximately B0 percent of residential users there are metered. This
in{ormation clearly di.Í{ered with a report given by a calgary
waterworks official during the telephone survey who noted that the
clear majority o{ residential customers Here bilted a flat-rates. A

survey undertaken by the City of t,linnipeg l.laterworks, l,laste and

Disposal Division (1984) also indÍcated that appro:4imateIy
three-quarterE of residential dweltings in calgary ¡rerE as=essed å

flat-rate charge, hence, in this study, calgary i= classi{ied ås a

flat-rate city.

Anal ysi s of Resui tE

variatÍons arrong cities reqardinq water co¡t and billing
arrangerlents may be attríbuted to two factors, namely burêåucråcy and

geogråFhy. First, water prices, and their rel¿ted arranqements, have

been Eet by a bureaucratic process which has established relatively
low prices for the 'public good', broadly defined as issues concerning
public healthi {ire protection, and industrial development. The ¡.oje
of a water utility, therefore, has been to provide an essential
service, the Etandards of which, ciriacy-Hantrup ßgól) suggests are
best achieved when divorced from economics. The bureåucracy has had

no particular intereEt in savíng water in this objective, or
establishing prices more. in Iine t^tith water's econtrmic vaIue, however

that vaiue is de{ined. The cost differences among citieE, there{ore,
can be traced back to the first efforts at a centralized water supply
in each city. Prices and arrangerflEntE have evolved as each Euccessive
civic administration såt.¡ fit, generaily in å rnanner which r.¡aE

dif{erent than other Canadian urban centres. Dif{erent approaches to



. :39-

recovering Hater supply costE heve developed as r result, rith each

g9-tlopolitan cen.tre Dossessing its unique objectives ¡nd priorities
concerning civic taxation, a tomlånent of which involves charging for
¡rater. It is not preeüne,J, then,, th¿t the household water

expenditures åre å direct re{ lection of the cost o{ its proviEion.
Secondlyt geographical f,rctors play a criticat roie in explaining

the expenditure v¡riance; hence, this issue t+ill be the subject o{ the
renaining discussion in the clrapter:

The water expenditures and the b¿sic u¡eter o¡någement

årrangeÍûents {it into ¿ pattern o{ regional ¡{ater availability, ag

shown in T¡ble 4.7, Preirie netropolit¿n centreE h¿d the highest
total and per crpi ta weter expendi tures I Eore {requent ¡r¡ter bi I i i ng,

TâH.E 1.7: lltFEIL! Hffi üf8{DITÌfiES BY ffi10{r
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I Fiqr* rr in lll/i. SarcE¡ Ha¡ted fror St¡ti¡tic¡ Cu¡d¡.
llrùu'Fuily [rpredituru i¡ C¡¡¿d¡. l9å9-1t82.
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and the aetered syEten of cost Eålculåtion. The n¡ter-deficit nåture
o{ the region necessitated the use o{ pricing and bitling inEtruaentE
shich priced water higher and oore closely rnonitored its use. The

¡rater ¡bundant B.c. r . Central and Atlantis regions elEo {it this
patternr although in a different oranner, because metropoliten centres
in those årees generally displayed low total ¡nd per capita
expendituresr infrequent w¿ter billing, and the flat-rate systen of
cost calculation. The' relative abund¡nce o{ nater in tlese regions
reflectedr in turnr urban-weter arrangeEents rlhich priced *ater Iower,
¡nd nere leEE stringent in oonÍtoring its use.

Tables 4.8 and 4.9 indicate that water costs rtere signÍficantly
hi gher i n aetropol i tan centres Hi th {requent bi I I i ng and the oetered
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Tffi[E {.9¡ llIFÐ{L¡ HfR m0¡TlÆ BY HTE üFT CA-Bl.llTIO{
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system. E¡ch of the weter ßånågetnent rrrrngament¡, nrnely the n¿ter

billing frequency, nater cost calculation, ¡nd the source o{ rupply
¡re not so ouch the najor cause¡ of expenditure dif{erenceËr åE they
¡rE en indic¡tion of other underlying cost di{ferences. Frequent
bitling neceEsitates greater Expense for computer proeessing, postage,

and sending ¡nd receiving rail, rlhile rith leEE frequent water

billingr billing costs are ¡ubstantielly less. l,letered water service
ic ¡1so Eorc co¡tly to operrte than ¡ fl¡t-r¡te ¡ervise bee¡uEe in the

forrerr a rater ¡eter h¿E to be {irst nanu{actured, ¡nd then installed
in every regidence. A substenti¡l nunber of perronnel and equipment

i¡ then nseded for the in¡t¡11¡tion o{ thcse dcvices, rlong with the

ongoi ng n¿i ntenance ¡nd readi ngs of the neters. In turn, the f i eI d

prrronnel ¡rs ¡upported by ¡ clcric¡l st¿{f ¡lhich ou¡t proEesE the
readings end t¡bul¿te the water bill¡.

Converrely, reter charges ¿re easier to derive in the {1at-r¡te
rysteo bec¿u¡e ¡rater co¡ts ¡re ba¡ed on the property velue o{ the hooe

or the nunber of roosE ¡nd r¡¡ter {ixtures in the residence. The

nGceis¡ry in{orn¡tion is cont¡ineci in the èËseEsnent rolls o{ e¡ch

cityr ¿nd ¿s r result, little field perEonnel or equipment ¡re needed.

Furtheraore, over B¿ny yeerE¡ the coet ravings in using the {lat-rate
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Ëystert oåy be ¡PP'¡eciabier conÊidering the Iarge cepital investnent,
substantial equiprnent depreciation, and greater ¡{orkforee åsEociated
¡u'ith'the'oeter'ed systen of ¡rater coEt. A oanaqesrent-leveI eoployee of
the City o{ tlinnipeg llaterrrorks, [,laEte and Disposal DÍvision remarked

in this regard that ¡r¿ter netering HåE a highiy costly endeavour,

¡lnost to the point of being unre¡Eonåble'. This person ¡lso
ruggeste.d that i{ the decision to inEtall sater oeters Hes to be made

¡t the Present tiner it iE lÍkely that their uEe xould h¡ve been

rejected based upon past experience. The i.ssuer then, is that
frequent billing and the netered systen, nhich are substantially nrore

costly to oper¡ter are relateó to hÍgher rr¿ter expenditures, nhÍIe
in{requent billing and the {Iet-rate oethod, nhich are less costly,
are rel ated to I or¡ ¡rater costs.

The rrater supply Eource o{ each city ir another indicator o{
underlyÍng cost di fferences ê¡tong netropoi itan centres. Table 4, l0
illustrates th¡t on ¡ver¡ge, rÍver b¡sed source o{ eupply cities h¡d
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h¡åtEr expenditures ¡ubst¡nti¿lly higher than-lake-based aetropoliten
årEå5. There ere aany otatters o{ technical feasibiiÍty surrounding

'ind'ividua'l sites o{ a ¡reter Eupply source, hence¡ the.exect reason f or

the soEt di{frlrence between lake and river EourEe of supply iE not
readily apparent {rorn ån engineeríng perspective. However, other
factors eppeet' to þe related, n¿nely runo{f and precipitatÍan rates,
and level of tl¿ter treatnent, Figure 4.3 displays that water supplies
are more dif{: cuit to acquire in the Prairie region because of its
semi-arid clin¡te, and the fact that only ¡ third of tot¡l
precipitation in the region oEcurs as runoff, the losest aaount o{

runof{ in ðny region. River levele ere also hiqhly våri¡ble
throughout the year in the region ¡nd this oay ceuÉe problernE rrhen the
trater deoands ¡re ncår or exceed the av¡Íl¡ble river supply. llore
retention ponds ¡nd rrater storage f¡cilieE are needed aE a reEult to
enEure that rater deoands åre net in tineE o{ short supply. These

{¡ctorE are related, to eooe extent; to the high rater cost {or the
cities of Calgary and Edaronton, rrhich dr¡w their weter fron the 8ow

and North Sasl(åtcheriån Ri verE respecti vel y.

PRECIPITATION
BY RE6ION

FIGURE 4.3¡ AVERAGE ANNUAL
AND RUNI]FF IN CANADAI
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secondly, the fact that ltontreai draws its nater fron the st.
Lawrence River, a natercourse filled rrith pollution and ef{Iuent {ronr

'uþstreãm sources in the Ereat Lakes, is anotlier ielåted factor.
l'lontreal nater is subject to extensive filtration, disin{ection end

taste and odor ¿djust¡rent before deli very to its reEidential
cugtooterE. llontreal had the hi ghest number of water treatment
processes of aIl the study cities, and tlese purificetion proceEEes

require considerable expense, eEpecialiy at ¡ scale necessary to
supply water to the nearly three million residents of flontreal (C¡nad¡

ll¡ter Yearbook, 1979't,

Figure 4.4 displays that Ín rnetropolitan centres rrhich experience
high levels of precipitation, it ¡r¡s coomon to have lower levels o{
expenditure. The identi{ied precipitaticn derived from Environment
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canad¿ (1982) is for the city Froper because in the majority o{

metropolitan areåÉ the water supply HaE relatively proximate to the
civic boundaries. The issue Ís to Ídentify a general levei of
precipiÈation for each rnetropolitan centre, although the figureE do

not rePreËent precipitation levels Ín the larger water basins which
feed the civic water supply. In this context, the correlation between

average expenditure and ¿verege annual precipitation was -. BS, using
Spearman's coefficient. 6realer water availabiiity appears to be

related to the low expenditureE in this regard because the high annual
rainfalls in and around 5t. John's, HaIifax, 0uebec and vancouver
enables each cf these cities to draw water supplies {ron nearby
freshwater ãoL¡rEÊsr whÍch con¡iderably reduses pumpage and s¡ater
treatment expenses. Guebec city draws water {rom a lake system
cornPrised of 30 lakes, whereas Haii{ax draws {rom a watershed area of
{ive separate lakes. st. John's has three l¿kes for a water supply
sourEet while Vancouver draws water from three sourcesf ali derived
fron mountain lakes and streams surrounding the Burrard Inlet.

Precipitation ievelË and water supplies in the prairie
metropolitan centres t^rere also re{lected in the expenditures, although
in a different manner. Regina indicated on average, the hiqhest
expenditure over the study perioO because of several factors, namely
i ta dependence on groundwater and i ts uEe of a dual water suppl y.
Firstr åFproxinrately a third of Regina's supply naÊ drawn {rom
groundwater Eourcesr which entai I signi{icant pumpage costs (Biere and

l,lorman,1983). secondly, Reqinå t,lås the only study city to utilize a

dual watar suppl y structurÉ and provi de two types o{ water =ervi ces,
namely the provision o{ the usual pqtable supply to aIl resi,dences and

commerci al dwel I i ngs, and the suppl y o{ rel ati vel y I ess-pure water for
hiqh volume commercial use (Tate et al., lgB4). A dual service such ås

thi¡ is relativeiy expensive to operate, hence, the high water
exPenditures èFpear to be reiated to these greater industrial water
servi ceE. Tate et al . ( I 984 ) noted that the coEt o{ i ndustr i al water
use is often absorbed, in varying degress, by residential customers
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Eustoners ðnd Regi na appears to f i t thi s pattern.
Regina íE alEo unique because it i-, the only major canadian

metropolitan are¿ to share a trater suppiy source with another separate
city' Regina and llooEe Jaw joíntly draw their rrater {rom Buffaio
Pound Lake, and both share in the costs of operating a filtration
plant on the l¿ke (Cullimore,lgB0).

saskatoon and tJinnipeg are other examples illustrating the
problems wíth sEcuring adequate water supplies in the Prairie region.
Saskatoon draws its water from Lake Diefenbaker, en artilicial lake
which was created as part of the South Saskatchewan Dam project, nhile
t'Jinnipeg is the only metropolitan centre in Can¿da whose water supply
iE external to itE own provincial boundaries. The di stance between

itE civic boundaries and it source o{ supply, shoal Lake, iE lóo
kilometer;t the longest distance between a city and its water supply
source of alI study cities. Hinnipeq's water systern is similar to
urban water rupply arrångetnents in such A¡nerican states as Arizona and

California in this regard. cities such ¿s phoenix and Los Angeles
also pump in water from great distances using aqueducts, although the
scale of the inter'basin diversions and the nature ol the climates of
these American citieE receiving the water are significantiy di{ferent
than tlinnipegs.

0verall t the high expenditureE in the Prairie citieE Here related
to Iow precipitation Ievels and the special neture of their water
supply sources. tlinnipeg relies on a distant waler suppiy, saskatoon
depends on an artificial lake, Regina draws a signifÍcant portion from
axpensive groundwater Eources, while calgary and Edmonton rely on

rivers ¡¡hich experience considerable seesonal fluctuations.
The di{fering levels o{ wastewater treatment are also relaled to

the variations in water Eupply costs emong cities, Tate ¿nd Laceile
(Lq7Ê ) noted that there was i nadequate serrråge treatment faci 1 i ti es i n

the provinces of 0uebec, Nova Scotia and Newfoundland, while there 14às

a greater emphasis on ser,låge treatment processes in the majority of
[,lestern cities. These Patterns were later reiterated in the llatjon¿J
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Inventory of Iluniciprl Jl¿ternorks ¡nd faste¡¿¡ter Systers in Canadeé,

rlhich vras conducted in January, t985, by the Environnental Protection
Service, of Environrrent Canada, es indicated in T¡ble 4. ll. The study

reported that coa¡tel. provincesr Especiat ly Atlantic provinEeE,

treated a soaiier percentage ol their r¿etewater than did 0nterio end

the Prairie provincEsr chÍe{ly because they disc'harged their seHåge

directly Ínto the oceån. Euebec and Neurfoundland, in particular,
served only 13 and six pèrcent o{ their populetions respectively with
EeHage treatnent. These figures are in contrast rrith those of the

Prairie provinces, all of r¡hich serye ¿t least 95 percent o{ their
poputations rith seriage treatnent.

St. John's, Helif¡x ¡nd.0uebec City have no water treatment whi le
only over {ive percent of llontreal residents ¡re serviced in this
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ftannerf å5 indicated on Figure 4.5. Conversely, t¡lestern citieE had

nearly all their residents serviced by sewage treetmEnt, although
t/anc'ouver and Edmonton Here slight exEeptionË. It ¿FpeårEt then, that
the I evel o{ u¡aste¡{ater treatment ¡{aË rel ated to the water

expenditures because wEter costE in the,East, nhich had fewer serråge

f acilitiest Here lower t while in the Ulest, trhere waste¡rater treat¡nent
t{ås prevalentr expenditures ¡¡ere higher. Eleoents of scale also p1åy

en important role in this reg¡¡rd because the cost for treatment
equipment tlould be more costly, relatively speaking, {or a city the
size of Saskatoon or Regina, then in the case of either llontreal or

Toronto. Larger cities ¡re able to {inance and conEtruct theEe

facilities at a Iesser rèl¡tive expense beceuge of their Iarge
econonies o{ scale end a greater revenue beEe7.

FIGURE 4.5¡ PERCENTAGE 0F P0PULATI0N SERVED BY
SEtIAGE TREATI,IENT BY C I TY , tg bb

100

90

EO

70

60

50

40

30

20

10

0
VN CL SK RG WN TO OT

ÉTr0PÉnfl{ c9{m5

MN OU HL SJED

l5it¡ tlt¡t 'ùrr ru no ¡¡r¡q¡ t¡r¡tstt in lro¡c City, li¡liíu r¡d S. Jsn'¡" Sq.re¡: kiær¡o {rcr hv¡rms'ri
l¡n¡d¡. l?79. C¡¡¡d¡ l¡tlr fe¿¡¡ool $n'ß78, ltini¡t# of $¡¡ll md Srvicæ, tttur.



:48-

Figure 4.å indic¿tcE that on ¡vÊr¡ge, daily per crpitr nater use

HåE nearty 20 Percent greater in tiestern citieE corlpared to Eastern
ne-tropolitan itreas. There also existed a relationship, ¿ correlation
o{ .5å using Speerûen's correlation, between levels of per capita
rtater use end ¿veråge water expenditure. Regina and Calgary shorred

signíficantly high per capita use bec¡uEe o{ a o¿jor chernic¡l plant,
Kaliur¡ Chenicals, in the forfter and e iarge petroleun Índustry in the
letter city, both o{ wtriitr are high trater use sectors (Tate, tgBS).
P¿st research has also indicated that water procurement for
I arge-rcal e uses o{ the type just descri bed was usual I y subsi di zed by

residential users (6rirua tL972; Davar tLg77; Tate et al., lgB4). This
f¡ctor is related, in part,.to the {¿ct that Regina and Calgary had

the two highest expenditures o{ ¡Il cities over the study period.
taI gary, i n parti cul ar, contai ns both the f I at-rete and netered system

F I6URE 4. ó: I)A I LY PER CAP I TA l{ATER USE BY C I TY, L?7 6
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of residential water cost salculation, although the forner systenr iE
uEed in the vast majority o{ households. Pest studies by Kel low
( 1970) and Gysi ( 1981 ) h¿ve shorrn that on averåge, -each {I at rate
custoner used nearly 50 percent oore water than c¡ch eetered sustoFer.
The higher per Eapita tr¿ter use in that city Hê6 ¿ttributable, in
partt to thiE fector. Greater per capita llater uEe in prairie
oetropolitan centres, tharefore, were related to hÍgher neter charges
bec¿use all citieE in the region, rith the exception of calgary, based

¡rater costs on e metere,d system.

In the Eest¡ l'lontreal displayed the highest per capita water uEe

and totai uEer ¿s shot¡r, in Figure 4.7. Ìlost significant in this
re9ård i s that Toro¡'lto ¡iåter use HåE e thi rd I esE than l,lontreal ,

despite Toronto's population being larger.-in that yeår (statistics
c¡nedar 1981). Thi¡ incongruity is not easily expiained, but several
reå5onE likeiy account {or this difference. First, evidence based on

general estimetes of water u¡e and civic expendÍture points to

FI6URE 4.7¡ DAILY TOTAL HATER USE By CITy, Lq76
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Hontreal having a greater leveI of w¿ter leakage through its munÍcipal
water pipes and Eel^Jers than Toronto (Can¿da Jlafer yearbook rLgTgl.
DeterÍoratÍng water systerns ère a colnr¡an problem in many North
AmeriEån Eities because o{ the lack of routine maintenanÉe, repairs
and replacement of water-related equiprnent. Powledge ( lg83) reported
that the tunnel s, pi pes and lrater mai ns that Eervi ce a ci ty are
IÍterally out of sight, and often out o{ mind, particularly when

financially-troubted cities must con{ront otherr more visible
problems. For example, in lgB2, Boston was found to be losing 7B

million gallon= a day, or about half of it¡ water supply from broken
and leaking pipes, while in New York Eity, water loss estimates range
{rom 70 to 200 million gallons a day. HouEton al¡o Ioses 20 to s0

percent of its water suppiy in transit atthouqh it Ís a relatively
young cÍtyt while in tlinnipeg, neårly Z0 percent o{ the total ¡¡ater
supply is either used for firefighting or is lost through leakage
(Penman, l981 ) .

Secondlyt the {act Èhat the data were collested in Lg7Ét the year
of the 0Iympic Eames in l*1ontreal, is another {actor. l¡J¿ter use in that
year måy be artifically high because water supplies llere provided to
the tens of thousands o{ athletÊs and spectators who visited I'lontreal
in the surnner o{ 1976.

Thirdlyr Hontreal contained rnore food end beverage, primary
metal r and FaFer and allied Índustries, all o{ nhich are high water
use industries, within Íts specific city limits than did Toronto
(Tater 1?8J; statistics canada, lgB3). In southern 0ntario, the
rnanu{acturing base is rel¿tiveiy diffuse over the areè bounded by

L¿kes Huron and 0ntario, although a significant portion is Iorated in
Toronto. A greater concentrati on o{ hi gh water L¡Ee i ndustri es i n

i'lontre¡1, theref ore, partiai Iy explains the greater water use by that
city.

Tr{o patterns concerning I'lontreai inerit {urther ¿ttention, nanrely
iis high expenditures and its siqnificant decrease in water cost over
the rtudy period. First, l'lontreal e:(penditure lias, by {ar, the
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highest of alI Eastern cities and this was somewhat Eurprising becauEe

o{ its low water bili {requency and Èhe use of the flat-rate system.
Ho¡'¡everr these bilting årrangenents do nol automaticalty infer that
l'lontreal's EKPenditure llould be low because water expenditures dÍ IÍer,
in varying deqres-Þr bett'leen cities using the sane methoci o{ rlater qost
calculation due to differing fiEcal arrangments or asEeã5mÉnt method¡.
l'letropolitan centres which used the rnetered system also had relatively
different methods o{ calculating charges, even though atl charges are
based on volume of weter use. There exist inter and intra di{ferences
regarding water charging methods which must be recognized in this
xregardr and in the case of Hontreal, it appeðrs that t¡ater taxes
composed a greater proporti on o{ total property vai ue than other
cities based on a flat-rate.

secondly, the most puzzling trend disptayed by I'1ontreal waE its
$15.00 decrease in expenditure between 1976 and 1982, the largest net
decrease o{ all cities. Study error might be a factor in this regard
because the drop in cost was both sudden and substantial, espesially
considering that be{ore 1176, l'lontreal êxpenditures r,rere årnong the
hÍghest o{ aIl study cities. Siatistics Canada interviet^lers ¡¡ey have
accidental ly reported in{lated results r,rhen they surveyed ¡1ontreal
respondents. [,later procure¡nent charges in l'1ontreal are assesged in è

general civic tax bi I I , in ¡rhich, water charges are grouped in an

'essential service tax' which Íncludes a charge {or fire and poiice
protecti on. Ii i E not knotrn nhether each o{ the¡e essenti a1 servi ces
êre separately identÍfied within the total, but assuming there is no

breakdown t intervie¡rees may have unintentionai ly inciuded these costs
for fire and polÍce in the water expenditure category. st¿tistics
Canada of{iciais ínay have subsequently diEcovered this error by Lg76l
and ensuing w¿ter expenditure reporting after that year only
consi dered the 'lrue' water expendi ture and not the other easenti al
servÍÉe expenses.

Êeneral popul ati on trends of the study ci ti es over the atudy
period aiso appear to relate in sotne cåses to the w¿ter expenditures.
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TabIe 4,LZ disptays that Catgary and Ednonlon both demonstr¡ted ån

over 30 percent increase in popul ation between L97l ¡nd 1981 r the

hi'ghest ' percentage increese¡ of eii study cities. .It".appears that
these incre¡ses releted. to the ¡ubstanti¿1 gains in w¡ter cost in
theEe Albertan cities, despite the fact that the correlation betneen

net change in expenditures ¡nd net change in population was lo*, ,261

for all study citieç. The energy crisis o{ lg73 precipitated the oil
boom in Alberta ¡nd neny people nigrated to that province in the rake

of new i nvestment and emp I oyment opportun i t i es. The sudden growth i n

population and industryr pårticular in the petroleurn sector,
necessitated rapid installation o{ neH water mains, selrer lines,
hydrants¡ and other ¡rater rupply in{ragtructure. Increased reEidential
rater charges åppeared to be related because water costs increased

Tf,H.E {.12¡ dlfffil$l tr PfR¡.âTIft{ OfitË flO HTE ãPÉ{DlnnE nE0S

St. Joàn'¡

ll¡lifu
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C¡l g¡ry
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V¡ncs.¡ver

I lhe nst ch¡noe
od pç c¡piii
órnoe. Sqrce:
t9ó?:1982. ¡nd
9l-ð1. ltini¡tr

crd P¡rcütæe [h¡noe
in Pæulatím
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8.0 u7.51

s.t (24.7)
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6.1 (3.1)

llJ.{ il9.2)

I/0.? ül.l)

{,1.5 (8.21

ã.ó ü6.8)

n,a w.ot

t8?.r ß¡.0)

tÉl.3 (u.l)

tË.8 {t7.2)

l5i ¡nd Prcenta¡e óuge
in la¡.er Exoenditures

r9á9-19fl

+.2 (+1.71

3.2 il8.1)

3.ó u05.9)

-15.r l-36.6)

ó.1 (s.l)

7.5 (31.31

1,2 u5.{)

9.3 01.fl

-5.1 (-8.2)

r.9 (s.7)

ls2 (s.81

-8.0 ({3.1r

lht urd Percent¡¡e üuoe
in Per h¡it¡ Exoáditur&

I9óF1çÐ

1,7 177.3)

2.3 {17.9)

t.5 (1óó.7)

.7.8 Fn-4t

3.7 05.5)

{.2 ffi.2)

3.å {l2.ll

å.1 il8.5)

1.9 (tó.7)

t8 $7.5)

8.5 ffi.51

-2.3 (-3ó.3)

tþt

in omul¡tim is eiloressed Ín 00C'¡. *ril¡ ¡11 rpt d¡¡,1æÊ in eroenditse:
uohiiture ¡re denoted in $l?71. 'All fioures in k¡ckets denote örcentæe

k¡¡ted fror St¡tistics C¡n¡d¡. l/rö¿í Fuilv fræ¡dituru ii C¿¡¡di.
St¡tisticE C¡n¡d¿. 19fl. PoruJ¡tior lor t¡n¡dr ild ihc ÊroviaceÍ. cet. ns.
of 9¡pply rnd Srvicer, flitam.



neåriy $15.00 and over $18.00 Ín Ealgary and Edmonton respectively.
signifÍcant increaEeã in total and per capita costs ín Regina

åPPeered to be rel eted to i ts i ncreasi ng dependence on ground¡¡ater
s0urEEst caused by the signi{icant l5 percent population growth
between LrTL and 1981 (statiEtics canada,lggt). in the East, Toronto
and 0ttawa showed signi{icant gains in total and per capita water
expenditure which were related, in part, to their populatíon increases
of over 550,000 and 115,000 reÉpeËtively between lqTt and l?81. The

construction o{ new ¡¡ater infrasturctures to acconnodate the large
popul ati on gai ns appeared to be reI ated to the resi denti al water
chargest which increased nearly $10.00 and $8.00 in Regina and Toronto
respecti vel y.

|'lontreal r Vancouver and SaEkatoon trere the onl y metropol i tan
centres to display a net decre¿se in water expenditures between lgóg
and lg82t despite the fact th¿t population gains Here experienced, in
varying degrees ovÊr the study period. vancouver, ín partÍcuiar,
displayed a poputation gain of nearly z00ro00 between rgTL and l9Bl,
yet w¿ter expenditures dropped $8.00 over the study period, while in
Saskatoon r water costs dropped neariy lo percent even though that
city increased in poputation by nearly zs percent. population

increasesr there{orer t{ere not related to water costs in these cities,
aithough it apPÊårs that expendi tures decl ined because water charges
to customer6 remained stable in current dollars, even though riaing
inflation rates decreased the cost in constant dollarE.

Table 4.13 displays that '¡ater expenditures Here, on average, one

third o{ o.ne Percent of total hou:ehoid expenditureB Ín the majority
o{ metropol i tan centres over the study per i od. The f act that total
expenditures never exceeded i62.00, and t,¡ere ès Iow as $j.40 for an

entire yeår o{ water procurement, illustrates that rnåny urban
canadians paid very iÍttie, both relativeiy and ¿bsolutely, for a

crucial household service. The percentage figures also reflected
the absolute vaiue of the original expenditures because water
eKpenditures in 0uebec city, Íor exanpJ,e, r.¡ere low, both in absolute
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'_ Th*à,figurc¡ denote the prcentrge of hq¡s€fiold r¡tç upenditure riilrin tot¡l
nq¡s8î010 3rpeff¡tlrçr. tr¡ch {Eqnts fr ¡ll iteæ, ¡€r'yices, oi{ts ¡¡d
cmfributim¡ þchucd'in r ymr. rTrcse nuËers 

"rà 
¿l-iË rsirii- tjie'iilt*i;;IfIJ¡¡!

Tffie.tool
Sqrce: H¡ptEd frn St¡tistics C¡n¡d¡. d¡ô¡¡ Fllily frpeoditure i¡ C¡¡¡d¡.
t9ô9-19U.

tern¡ (cornpared to ether cities) ¡nd Iorl in relative terns (conpered

to the total household expenditure). ffontreal, Regina ¡nd SaEkatoon

¿iso indicated w¿ter cost¡ ¡s ¡ rel¡tively 'high' percentege of tot¡l
household expenditure in this regard. consequently, differenEeÉ in
the level of total hou¡ehold expenditure rere not ¡ n¿Jor {¡ctor in
the water expenditure v¡rience anong cities.

Th¡ discussion rill noT{ shift focus ¡nd exaorine the r¿ter
expendi tures o{ ¡l I ci ti es coebined by sel ected fanri I y

ch¡r¿cterÍ¡tic¡. T¡ble 4.14 illustr¡tes that tenant r¿ter costs Here

o{ten less then ¡ third of ho¡¡eowner rrater expenditure. This trend
occurrcd because ten¡nt yl¿ter chargee ¡rÊ usual ly Íncluded in the
general rental agreement of the rented dxelling. Tenant-z a(ê the nost
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Al¡
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lhrrgs2 ß.5
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lùt ¡nd
Prcentage
ulafl0elt82 6q{1

s.3 -8.2 (-t8.91

10,7 -{.3 (-ä.7)

froo¡ inforn¿tion nhich describes

r level o{ w¿ter user rhile
responsible {or their own water

un¡voidable, be it either a

I T-he -upenditr¡¡es ¡¡'e in 31971 ¡¡rd refr to ¿ll ciiies coúined. Fr ex¡ole. in lg7{. ¡
totål tf 12 cities Fe surveygd. thuE, ¿ll tl¡c Hter expendituræ in ¡ll citiå¡ in tñii
me yÊ¡r mre coúined, ¡¡d ihen r*l¡ssified by clus ol tenure.

t ¡tl .lbæqnrs denotæ the ¡veraqe expendit¡¡re of ¡ll ¡ürygred howlrs. thæe ¡re
oeæle t¡o iivcd {r t}'p lu¡l wvey yeár in l fillia nn*,iitfr r ;iihqrt 

-¡ 
ærigege,

by ä luily ¡eor.
t {ll tenånts denotes the ¡vraqe r¡ir erpendit¡ye by ¡ll ilrvsved i¡nu¡ts. lhese ¡re
trql¡ *ro rented ¡ ûellinq {r the'full nrw ner, ¡s i ieout¡r iâi¡nil ¡¡ ¡ rffir. or
r¡nt free. Sc¡rce¡ si¡tisfics c¡¡ad¡. lJ¡ô¡¡ Firily Ërpaldiiuie j¡ t¿¡¡d¡j tç¡rtæa. '

isol¡ted of ¡Il resÍdentia'l users

thei r ltater. procurement costs and thei
self-oHned households ¡rÊ directly
procurenent ¡nd r¿ter charges are

flat-rate or aretered charge.

Table 4. l5 indicates thet in generrl, the gre¡ter the househoid

incone¡ the greater .the u¡ater expenditure. This pattern occurred
because ¡ vaEt oajority o{ thc households paid for nater ¡s ¡ function
of household value, and in this wey, as the property value of the
residence roeef so too did the nater expenditures.' However, only in
netered sities could incre¿sed rater use, be it a function of higher
f¡mily incooer ceuse higher ¡rater charges because ¡ny water u6e

incurred in ¿ flat-rete city is inconsequenti¡t to the rrater cost.
The f35t000+ incore group x¡s the only category to indic¡te ¡ net
increase ln teter expenditures over the study period, rhile the
$10r000-f14r999 and tt5r000-319,?99 categories iilustrated percentage
decreaseg in ¡rater expenditures o{ nearly 40 percent over the ca¡ìe

period. Higher incone groups, there{ore, paid an increasing share pf

x¡ter ProEurer¡ent costs, albeit ninioal, indicating that ¡¡ater costs
in the higher incooe houEeholdE increased over the study period, both
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It! ¡nd

ffit*1969 tn+ 19iB ¿rZÉ

thd€r
$10,000

flo.00ù
tü,nr
315.ffi
urinr
f20.00ù
il;qqe

325.00F
rã;çee

t30.00tr
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sF,ffi
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18,1 5/.4 -5.3 (-12.{)

l8,l {8.2t +5.5 (+12,?)
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12.7

I E¡penditr¡reç refr to ¡ll citiec coóined Erd ¡¡e in 11971. Diffrent incocp
clusilic¡tims ihrargtr the ¡tr.dy prid nrcessit¡t¡d thc r¡¡¡ of e¡tiutn rrgrrding rsr*rl
inc* cl¡s¡i{icatimÈ. In ¿dditim, expenditures nre not ¡veilaåle lv liE hcu¡se of
thr ¡rsluisr o{ ¡ ke¡kdm by {uily iircæ in tùr wvey r¡É¡,¡lt¡ in tiri pr.
2 r hnste¡ the hiohest {¡rilv inco* orq¡!. {cr Jrich. St¡ti¡tic¡ C¡nad¡ rqvided ntr
erpcúitr.reg in the so€cilied ve¡i. Fr ei¡¡olË, in l?69,'the {¡¡ilv incæ tlæsi{ic¡tim
of' ll5,Þf19.999 ir¿c thr 'hioheEt lml'af '{uily idcæ. {r hich. Stati¡ticE t¡¡ed¡
idmii{ied ¡ r¿tr soerditr¡re. In l¡tr veers. trævb. St¡tistics Curad¡ orovided r¡ter
uoenditrr¡s fr hiôher lcvel¡ of fuilv'incú¡. æ rai the c¡se in l97f (rb.ffi25.n9)
üil tçæ {lF.0m+). 

- lhc cdo¡rism oì x¡ter' erogdittreÊ bet*Éì tie Ûræ ve¡rs.
ihrefrc, nriceisit¡ted the luc of upenditure kitiHiæ, ¡¡ indicated in it¡lici. Fr
cry¡ri$n $rpoÉes, th¡ Hts expenditure indicated in th hiúhesi luily incæ gurp intirt yw,' ria litrpolried tb rçræent rll highr friily incm grurpr.'Se¡rce:
St¡ti sti cr' Es¡¡de. l/¡ù¿b Flily ftpeedi tur e j¡ C¡¡ ¡d¡.' 19É*.1?8?.'

in current ¡nd const¿nt dol l¡rE.
Lo¡rer Íncone claEses indicated ¡ ¡arked dccline in water

expendi tures even though the property val ues of these I o¡rer i ncone

hou"¡ehold¡ increased, in varying degrees, through the rtudy period.
The f¡ct that oiddle ¿nd Iorrer incone groups prid incre¡singly iess
for xater ¡ervi ce ruggests thet nater charges renai ned rcl ati vcl y

statis in current doll¡rs, rhÍIe these costs substenti¿lly decre¿sed

Ín constant doll¡rs. Another poesible rÊ¡Eon for thiE condition is
that the higher incone qroups probably orned their houses which

increased in value during this period. Lo¡rer income households Here

probably renting or livinq in arees where house values did not rÍse
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significantly, or ¡s f¿st eE in the'higher inçone'¡reaE
Tabl e 4. L6 i I I ustr¡tes that the expendi tures i ncreased ¡t a rate

coooren.surate with:the number of persons in the household.

Expenditures also rose steeply in r¡rlation to incre¡sed {anÍly size,
at a rate o{ àFFroxi¡r¿tely 910.00 +or each additional perBon, until
the expenditure corresponded to four persons. At this fanily size and

largerr exFenditures appeared to stabr Iize. St, John'r, Halifax and

0uebec enjoyed a higher level of nater use rith less eost in this
regard bec¡use of the generally larger f¿¡rily size in each city.

IAH.E {.1ó: }IIEtrfl.0 HÌER gPt0lTUE BY FflttLY SIIE'

þi ¡¡rd

ffir'rTt*'t?ó? $t+ tn62 b9-78
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21,b Ë,9 l.ó 6.ô)

39.6 13,0 ll.ó

.5 fl.å)

2,0 (5.1I

[L7 12.2 12,2 -.5 (-1.2)

5/.0 31.8

I trpendituru rEfs to ¡ll citics cdiredr &d ¡r¡ in f1971. lh¡ upendiiqe dEroied lr
er! luily ¡ize clusi{ic¡tims (i.r me perim, trc per¡srsl i¡ ihc ¡vb¡qe of ure v¡¡iqrs
.du¡tthild c¡dÍn¡tion¡ *ich inh¡bit 'the 

hqr¡drold, uE¡ainq th¡t thde i¡ ¡t l¡a¡t m¡
¡dult in cæh hq¡sefioid. Fr eralle, tìe 'thræ pçs¡nå' c¡tæry is tira ¡veræa oi t¡e
uperditure lr ¡ll ûf uE folloriq: tlræ 'rûlir; me úrit nd tþ drileüi; ¡n¿ trc
dültE ¡nd me child.

2 â hc¡tdm of Htr axpendltnres by f¡rily ¡ize ns ngt ¡v¡il¡ble in the 1978 grd lg82
lril¡,expenditrc EnæyÈ. For thi¡'re¡¡¿nl 197å i¡ used in_tfii¡_lirting. source: Haptedfru St¡ti¡tic¡ C¡n¡d¡. l/ròre feiiy Erptditutz j¡ C¿¡¡ri¡, 19å9-19€?.
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S ummar y

This chapter identified the significant range of household water
expenditures and water procurement arrangernents årnong major
metropolitan centres in canada. I¡sues of billing, source o{ supply,
set{ège treatment, popuiation sÍze and growth, water uEe,
precipitation, famity size and incomer êñd class of tenure t,lere

rel ated to the w¿ter expandi tures,
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Not es

the ranking of the highest to lowest water' See Appendix 4.1 {or
expenditui'þs by city.
?^Ii=line data in.19ó? for calgary necesEiÈated the use oÍ Lq74 andryE¿ rrqures for the net and Fercentaqe change daÈa.
s Personal comrnunication with ån employee o{ the_Calqary [,laterworkE
,9Ft-.f!I:nt¿__lf o ¡rished to remain anonyn'ouE. 

- -0;tó6e¡' T7;-'ïç'BS;I'JÍnnipeg, lf ani toba.
o Personal Eoílrîuni cati on wi th. ån . empl oyee o{ the Ci ty ol l.li nni pegl,laterworks, hleste and Disposal Divisionl -nño -wisñÉù'iå 

remèrnenonymous. November 5; ltgS:-t.tiñnip"q;-ti;;ítoËa.
s Personal Communi cati on wi tf Dr. I. 6oul ter, professor ofEnqineerino. tJniversity o{ t'ianitoba. -npiit -ã;---iåea',' -'üí;;ipeõ;
I'tañi toba. ' '

I Tfte flational Inventory of llunicÍpaJ llaterworks and llaste¡r¿ter
9vstees in canada (1176'1t98t,t9Bsi -'r,rã; iñiiiäle¿- i;- "iÞts - 

ÉvEnvlr6nlnent Uånada in 0rder to monitor various aspects o{ wateÉ
[lålagetltent arrèngeqrpn!s ín nunicipal ities acrÐËs Einadi,'ãi --five:veãr
lnEervatE. lhe trtle alone would suqqest similar reÉearch ooaLå aE
!!i:_gtupv þu! it is sisni{Ícanuy dii¡ËÊeni. - RÉ;t¿lEñ--iã" ÉiiåñtË¿Eot{aro tecnnrcål ånd engineering Eoncerns, reqardinq inventories o{such information aE seHer Iine widËhs, water'maiñ tãióüti, -;;¡ wåtertreatment proÉeE5e5.

'- Personal cornrnunication wiÈh nr. E. Kuiper, pro{essor ofEnoineerino. Department of Enqináering, uñiv'dF;í[i' oi'-'Nãñiio¡a.Jariuary, Iqâ4 , t{ì nnipeq , nãn i tõua.
B Totai household expenditure denotes the combined costs o{ ailifemE, 5Érvices., securities and gi{ts purinaiàJ bt-äii"*ãrÈi;;' adullEresrdrn9^-!l t!e surveyed hou;=ehold' {or a fûl I yeår (sÉatiiiics
r.anadarl?EJ).. see.Appendix 4.4 {or a listinq of the total hou=ehoiJexFen0rEures by ctty 0ver the study period. -
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CHAPTER FIVE. OBSERVATIONS AND CONELUDIN6 REl'1ARKS

This chapter will sumnarize the study results aerosE regional
iines, note several general observations, discuss the future trends of
household water expenditures in Canada, and pinpoint {uture areaE o{
research i n the urban-water tnanaEement area.

Study Resul ts

Cities in the Atlantic region displayed watÈr expenditures below
the national åveråge and a number o{ factorE åppeared to be related in
this reqard, nanely hiqh levels of precipitation, no seraage tre¿tment,
and moderate levels o{ per capi ta water use. Di{fering methodE of
cost calculation and billing were in ef{ect in the region, as H¿lifax
used the metered system and bi t Ied ita residential custor¡era {our
times è yEårr while St. John'g aEsessed a {lat-rata charge and bilied
its cuetomers twice a year. Both cities ¿lso draw t^tater from a series
o{ proxinate, fresh¡{ater lakesr Eonsiderably reducinq pumpage and

water treatment costs. Both metropol itan centres indicated decl ining
water costs over part of the study period, Halifax expenditure
decreased steadily a{ter Iq74t while st. John's water cost dropped
between l978 and 1?82. Haiifax and si. John's aiso enjoyed a

reI¿tive comparative advantage concerning water procurement'because
water costs there t+ere èmong the iowest of ati cities, even though the
household ¡izes of these metropoi itan årEås were the Iargest of ai I
study aFeås.

Guebec metropol Í tan centres i ndi cated water costs that ¡¡ere i n

sharp contrast because 0uebec Eity expenditures were the iowest of all
citiesr whi 1e l'lontreal costE ttere above the national average. 0uebec
City costs also declined steadily after 1974t while plontreal

expenditures dropped dramaticatiy between tgTg and Lqgz. coEt
calculation, bi i i inq frequency, IeveIE of precipitation, and sewage

treatrnent di d not appear to be factor: i n thi s regard because
fiat-rate charges, annual billÍng, high reveIE of precipitation, and

littte or no wastewater treatment were apparent Ín both cities.
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However, differences in the source o{ supply, per capita water use,
Ievel of water treatment, and population size appeared to be related
issues' FÍrst, l'lontreal draws Íts water from the St. Lawrence River,
a pol I uted waterÉourse, whi I e 0uebec Ei ty draws i ts suppl y from å

series of 30 unpoi luted fresh-water lakes. A greater number o{ water
treatment proceËEes in flontreal, entailed ntore co=t, relatively
speakingr than in 0uebec CÍty which required little water treatment
because o{ i ls pure water suppl y sourÉe. secondi y, the fact that
llontreal rrås five times the population of Guebec over most of the
study per i od appeared to have entai I ed greater coat, rei at i vel y
speaking r for Hontreai in servicinq their larger water in{rastructure.
Thi rdl y t per capi ta water uEe i n llontreai was nearl y doubl e that of
0uebec Cityr indicating dtstinct differences in general patterns of
residential r industrial end comrnerciai water use between the two

c i t i es.

The 0ntari an ci ti es o{ 0ttarra and Toronto i ndi cated water
expenditures below the national ðverage and number o{ factor-, åppear
to be related to thÍ¡ pattern, narnely ievel of precipitation and

source o{ water suppiy. Both cÍties are located in a region wilh
substantial precipilation and måny Eources of supply, although w¿ter
quality is an issue Ín some Eåses. 0ttawa draws water {rom the 0ttawa
River, whiie roronto derives its supply from Leke 0ntario, both of
whi ch arE rel i abl e, abundant EourÉeE o{ water suppi y. t¡later
exFendi tures h,ere somewhat hiqher in Toronto and i t aFpeèrs that cost
calculation, biiling {requency, and per capita water u5Ê ¡.rere {actors
in this regard, Toronto utiiized the fiat-rate system and issued
bills twice å year, while 0ttawa used the metered method and

distributed bí I Is three times å yeår. The fact that Toronto costs
were higher th¿n Bttårra expenditures, despite the fact that the forfier
utiiized the flat-rate systern, is noteworlhy. SubEtantial dif{erences
in popuiation size and per capita water uEe, both of which are
signi{icantly higher in Toronto, åppEår to reiated Ín this regard.
0ttawa and Toronto also showed steady increases in wai,er cost ovÊr the
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entire study period, and subEtantial popuiation gaÍns in both cities
appeared to be a rel ated factor. The popul ati on of Toronto i ncreased
by nearly 400r000r the largest net increase of all study cÍties, while
0ttawa increased by over 100,000 persons between tgTL and lgBl. It
åppeèrs thet residenti¿l water charqes Here related, to sÞrfle extent,
to the increased water supply construction to accommodate this greater
popuiationr as Évidenced by the gain of $7.50 and $ó.40 in w¿ter costs
in Toronto and 0ttawa respectively.

Prairie metropolitan åreås generally indicated the highest total
and per capita water expenditures of ali study citieE, and a number of
factors appeår to be related, n¿mely Ievel of precipitation, cost
calculation, billing {requency, Eource o{ suppiy, Ievel of Éer,lage

treatmentr Fer capita water use, and population change. First,
precipitation levels on the Prairies rrere, by {ar, the lowest o.¡ aiI
regions indicating th¿t the procurement o{ water would be more

invoived and expensive because o{ the scarci ty of =uppiy. The uEe of
the metered system, with the exception of calgaryr ènd {requent
billing in ail the Prairie cities appeared to be reieted to the lack
of water availability. consequently, w¿ter use rrås priced higher and

lnore cl oEel y rnoni tored í n thi s regi on more th¿n any .other. Secondl y,
set.lage treatment was ubiquitous in the Prairie metropolÍtan centres,
as opposed to the AtÌantic and 0uebec regione where little or no

wastewater ti'eatment weç undertaken. It aFFears, then, that water
costa t,.lere related to the extent of u¡aEtewater service becauge prairie
expenditures were high whi Ie the expenditures in the Eastern regions
!úEre generally low.

ThÍrdlyt Per capita water use was high in Prairie metropolitan
centres, particularly in Calgary and Regina. This trend indicates that
the structure and concentration o4 residentiai, industrial and

commercÍal operations in Prairie cities necessitated higher ievels o{
water usage, relatively Epeaking, Èhan other regions. The {act that
this higher water use t.la5! in turn, tnore cioseiy monitored through
metering in all Prairie cities, with the exception o{ calgary,
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indÍcates that increased water uEÊ t,¡ås reiated to the higher
expenditures in the region. Fourthly, Edmonton and Calgary showed the
highest net increases of water expenditure over the study period.
Population change appeårs to be an iEsue in this regard because both
Albertan metropolitan centres expërienced significant rises in
population and industry during the Lg70ç. Edmonton and Calgary rrere
also the only Prairie cities to indicate a steady increase in cost
over the study peri od, si nce Saskatoon, Regi na and fli nni peg sholred
declininq expenditures between tgTB and t?gz. Fi{thty, Regina
indicated on åverage, the highest cost of ail cÍties over the study
period, and thÍs trend appeared to be related to several unique r¡ater
fnànêgErnent arrangements there r narflel y i ts use of groundwater {or a

third of its supply, end its use of a dual nater supply,
In the B.C. region, Vancouver indicated expenditures below the

national averager åfld precipitation, cost calculation, billing
{requency, and source of supply appeèr to be related issues. First,
abundanÈ Preci pi tati on and runo{f I evel -, i n the regi on enabl ed the
procurement of water suppl Íes to be Iess costly coarpared to the
Prai ri e regi on because Vancouver draws i t water from nearby mountai n

lakeg and streams which flow by gravity to the city. secondly, the
uËe of lhe {iat-rate system and in{requent billing in the city
FresuppoEes ¿ lot{ priority for identifying l{ater use and cost to its
residential cugtomers. This lotl priority, in turn, can be related to
the low water ei(penditures, which showed a steady decl ine a{ter L?74,
Lastl y t Vancouver resi dents di d not face a charge {or Eer{er servi ces
because sel¡¡åge charges for individual househoids were financed out o{
general tax revenueË.

Ïhere åre å nunber of observaÈions regarding the study in general
which also merit further discussion. First, water expenditures appear
to be related to two major {actors, namei y regional rt¿ter
availabilityt and dif{erent bureaucr¿tic approaches to recovering
water supply costs, t¡later availability iE a function of the
hydrologic cycler å Fecycling process in which {reshwater is siored in
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l¿kesr nhile the remainder circulates dynamically through evaporation,
transpirationt and precipitation, The abundance or sÉarEity of water
in a region r Ín turn t neceÊsitates the development of corresponding
pricing and monitoring årrångements by civic bureaucracieE. However,

each civic administralion possesses dif{erent objectives regarding
finance, coat distributions, and lhe roie o{ water procurement ehargeø
within the tax systein. The"e {actars e:(plain, to ãorne extent, the
diversity o{ water costs and tnanðgement errångErnents among the study
cities

Secondlyr water expenditures dEcreased ín eight o{ the 12 citieE
between 1978 and 1982, indicating that many urban residents in Canada

paid less noney, {or apprecÍabIy more water usÊ. The decreasing cost:
appeared to be the resul t o{ entrenched water pr i c i ng arrangements i n

the majority o{ study citieE. [,later procurErnent charges rernained

relatively constant in current dollars, but the rising ín{1atíon rates
o{ the 1970s gradually lessened the cosl o{ these charges in constan!..

dol I ars,

Thirdlyr wat,er co=ts rrere generally higher in metropolitan
centres which utilized the metered system of water cost calculation.
The hi gher expendi tures appeared to be rel ated to i ncreased costs for
l{ater meter instellation, maintenance, and reading, while metropoiitan
ârÊaË uti I i z i nq the f i at-rate system cal cul ated rrater charges based on

assesstnent datar the coliection of which was Iess costly and involved.
Higher total water expenditureE r.rere also evident in meiropolitan
areas with greater water bill frequency. Cities whtch Íssued water
biIIs evÉry month displayed total expenditures that were, on åverage,
nearly doubie those of cities rlhich issued water bills only once a

yÊår. The graater expense a'esociated nilh rflorE {requent water
billinqt including increased costs {or computer processing, postage,
envelÊpEsr and påper åppÊår to be related, to so¡ne extenl, to the
higher water cost=.

Fourthiyt å nåjority of the Canadian population residing in the
study ci ti es had I Í ttI e t or no åssoEi ati on between water use and i.,.s
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cost. The three Iargest cÍties in can¿da, Ì'1ontreaI, Toronto, and

vancouver, based water charges on a {lat-rate totaI, whi le apartment
dweiler= in metered cities also paid a flat-rate becauEe water charges
were usually included in the generai rental charge o{ the dwelling.
There is also liitle relationship between r,later use and cost in
metered citiesr even though water use is rfl6rÉ etrictly monitored.
There exists a general understanding that water procurement charges
¡hould be relatively low to encourage public cleanlÍneÉÉ, attract
industry, create employment, and develop other activity for the
'public good'. Yet, this deiiberate underpricing ar unprÍcing o{

water has sent i mproper si gnal s to resi dents about the real coEts of
water Procurement, and extensi ve l.later waste and pol I uti on has been

the result in sorne iocales.
Fi{thlyt the study exposed significant de{iciencies in

urban-water rnenagernent research in Canada. A nationai telephone
survey o{ r{aterworks departments, in particular, revealed that so1¡e

waterworks personnel could not identify the water suppiy source of
their ou¡n city. several ntånågement-level employeer o{ water
departnents also had no knowledqe whatsoever concerning the Inquiry on

Federal l,later Policy (1995), while past Etudies in the general
urban-water tttånågement area have presented vågue r ðñd of ten
con{licting rePorts of water cosl årrengments between cities. ThiE

evidence appears to indicate a signi{icant ievel of institutionali¡ed
ignorance regarding urban-water suppiy concerns which, ðver tine and

at a sufficient scale, could limit the e{fectiveness o{ existing and

future water rnånågement strategi ee.

The {uture is
tiiii likely remain the
The metered systems

currentiy pr¿cticed wi

:hortage of water

Future Trends

never certain, but waler costs in Prairie citie¡
hi ghest of aI I metropol i tan areås i n Canada.

now in place and the {requent bi I i ing procedures

it probably remain because o{ the reiative
in the region. 8.C., bentrai and Atlantir
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a flat-rate will likely exhibit
rel¿tively low houEehold costE in the {uture, considering the nature
o{ the fiat-rate system which indicates littie regard {or water use or
the cost involved in its procurenent. However, the extent to which
these general water pricing and biiling årrångements arE entrenched is
debatable. tlould flontreal, {or example, ever convert to a metered
systemr or would tlinnipeg ever adopt a ftat-rate systern? changing
{rorn a rfretered to a flat-rate system would iikely be the result o{
cost preEËures, because the I atter system i s easi er to operate and

iEss expensive in comparison to the elaborate, capitat-intensive
metered method. Eonversely, the converEion from the use of flat-rates
to a metered system woul d I i kei y bE rel ated to a need {or better
identifyinq specifÍc levels o{ use to both supplier and consumEr.
ilater-short regions would not be the only areaE to uti I ize a netered
system in this regard, because in locales with extensive water
pollutionr higher pricing and strict monitoring o{ waÈer use may be

needed to deter further pollution, and to ensure e minimum potable
supply.

There al so appear to be several economi c and =oci al forces at
workt all of which couid potentially coliide, in the fieid o{ Eanadian
urban-water månagement. Fi rst , w¿ter demands wi I I i ncrease to
acconodate demographic and industrial growth or, at the very least,
sustain tha presÊnt quality of li{e ior the current and upcoming
generations. Up to the present, increases Ín demand have been met

with equivalent increaEes in the water supply, a situalion Tate 11gBS)

re{ers to as the 'suFFly fix'.
Secondlyr the dimini=hing fiscal por,rer o{ municipal government=

has forced decision-nakers to be more reluctant in underwriting large
exPenditures for the expansion o{ water EerviEes. Reduced irans{er
payments between levels of governrnent (s) , large de{icits, high
interest rates, a deslininq dollar, and steady inflation have been the
main factors in thiE issue. This trend is further compounded by the
{act that canada's present water infrastructure íe in need o.|
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large-scale restor¿tion. The Federation of Eanadian l,lunÍcipalities
(1985) noted that $12 bi I I ion (1985 dol larE) r,¡i I i be needed to brÍng
rflåny o{ the watermai ns and sewerE o{ Canadi ans ci ti es up to slandard
(Hunterr l9BS). the repair of the existing water supply infrastructure,
thereforer would åppear to be o{ a greater priority than the
construction of nevt or e!{panded waterworks systems in the future, New

York City has reached a dilemnra in thi= regard because water uEe there
i s borderi ng on the amount that can be suppl i ed. Furthermore, the
ci ty has barel y enough funds to repai r I eaky water mai ns, I et al one
finanEe rnès5ive new water supply rystems' (sewell,1g66; powtedqe, l?gJ;
Keating, l9B5).

ïhi rdl y t å pÉrcepti on ex i sts anong lnany c¿nadi ans that water
should be supplied in virtually limities¡ quantities, at titge or no

cost. ïhis pattern is furthêr accentuated by the fact that r,Jater

charges to nêny urb¿n Canadian households have steadi 1y decreased in
constant doI I ars gi nce 1978.

It appeårE, then, lhat Ëanadi an urban-rrater tnanagers flay Ëoon

have to resolve Êon{Iicts concerninq the economic expectation, fiscal
realilyr and publÍc perception of its water supply. people will
¿lmost certainly want more water for their homes and businesses, ¿t
the 5årTre low costr, allhough the governrnent's ability to continualty
deliver the high volumes, in pure quality, at low price appears to be

diminishing. similar to New york, canadian cities may noÈ have
enough revenue ¿t the municipal level to continuai iy satis{y their
ever-increasing water demandE. As a result, there rney be a greater
appreEiation of scarcÍty in the future, although this re¿l ization
r'rould be one o{ f iscal restraint, not one o{ å genuine concErn {or the
ef{icient use of water. It ie probable, then, that water coEts tnåy

rise in the future, not for controiiing demand, but in order to
generate rnore revenue to bui I d even bi gger water del i very systema to
meet the iarger demands. This circular and cumulative causation is
certainly possible i{ the Fresent emphasis on suppiy orientation
continuesr and demand-modification options are not further explored.
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Future Research

An urgent need ex i sts for Í¡ore detai I ed n i ntegrated and

cofnprehensive urban-water research studies if plannerE arE to better
underst¿nd the nature, variability, and e{{ects of water pricing and

water billing arrangements in the various cities and regions o{
Canada. 6eographerE such as 0ui nn (tq77 ) and Sewel I ( lggl ) have had a

prominent role in identifying these and other water resourEÊ problems
in a broad Eanadian context, but more work is needed at a micro-level
¡+hich {urther emphasizes an inter-diseÍpt inary Ferspective.
Eeographers have a etrategic role to play in lhis regard, partícularly
in the coordination and synthesiE o{ urban-water research to better
reflect holiÈlic approaches and methodologies.

A number of issues demand careful consideratÍon in the
urban-water research area, reEognizing the need for ongoing concÉrn
end input by geographers. First, greater attention must be paid to
Ínventory research, detailing ail aspects of the history, biiling,
pri ci ng r water uEe I number and type o{ empl oyed, admi ni strati ve

structure, classification and nunber of w¿ter customers, department
ÉxpÊnditure, and revenue o{ each waterHorks deparment. ThiE
information would allow {or more enlightened corflpåriions àrnong citÍes
and eEro55 ragionE regardÍng their water procurement årrångments.
Secondlyr the exact relationship bettleen rnunicipal financing and 9¿ater

pricing should be better explored. compari¡ons ol expenditure
allocations and w¿ter revenues between types and classes of custoner¡
åre ai Eo necessary to determi ne the structure of water-rel ated
financing Ín each metropolitan centre. Thirdly, greater e{fort= are
needed in the detection of urban-water systern leakage. The Iocation,
exÈentr and cau¡e(s) o{ the leakaqe problem muEt be addressed i+
water waste is to be minimized.

Fourthi y t more studi es shoui d be undertaken whi ch Eornpåre use

rates årflong persons regarding their class of tenure, famÍ ly income,
family sizer stage o{ life-cycIe and Eex. Demand-modification
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techniques Ehould aiEo be better rese¿rched to determine wh¿t

ef{ect(s) higher prÍcing, rebates, public education, water-saving
devicesr and other demand-modifiers heve on water use in the home, and

public attitu.des in general. Fi{thly, detailed forecaEtE o{ water
use are needed from metropoi itan centres to determine their {uture
water requirements, Ëspecially in the wake o{ ongoing proposals {or
water Ê;{port to the United States. Past reEearch regarding thÍs issue
has been characterized by many ;weeping assumptions of r¡ater use,
along vÊry broad regional lines, hence, more micro-level data should
be examined before any formal negotiations begin concerning water
export. Lastly, tha water månågement practiceE of other nations
Harrånt further investigation, to better understand how and t.lhy

countries have succeeded, or failed, in urban-'*tater managernent

concerns. [,later quality and quantity issues in the lJnÍted States, in
particularr should be constantly monitored because o{ the potential
for exportt and the possÍbitity o{ pollution and contamination through
shared r¡aters.

Above all, the underlying theme o{ this regearch r,rould be to
establish a nation¿l PersFective, and a number of options {or action
erE recommended toward this end. First, the establishment of a annual
metropolitan water conference .¡ould be invalueble in promoting
discussion of urban-water concerns in Canada. Ideas and information
could be exchanged concernÍng water prÍcÍng, der¡and-modification
techniquest budgetary issues, and billinq Fractices. A wide variety
oÍ Êxperiences and suggestions considering the diversity of geographyr
climater and population size arnong the major metropoiitan centres of
Canada could be aired. At present, the Conference on Drinking Hater
is conducted annual ly, sponsored by a variety of federai and

provincial agencies, but it= mandate i¡ the speci{ic diecussion of
water and sÊHage treatnent i ssues. Consequentl y, a separate
con{erence would have to be established to focuE on pricing and

biiling concernE, and to deveiop concepts of direction at a national
level in this research area.
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Secondlyr the feder¿l government should expand its existing water
reseerch PrograrnÉ to include the study of urban-water concernÉ. Iàe
llational Jnventor'¡ of llunicipaJ i{aterl'orks and ilasÉe¡l¡ter Sysfeas jn
C¡nada (197àr 1?El r 1985) has coliected valuabie data on water end Eewer

processes, but more in{ormation and analysis is needed from a policy
perspective to identiiy pricing, biiling, and nater usÉ patterns in
speci{ic cities and municipalites. The federai governtnent should also
exPand itE llATÐ0C systemr a corflputer-baEed environrnental re{erence
servicer to include the complete citation of water-related documents

{rom the pubi iE and Frivate sectors o{ both domeEtic and foreign
Eources. ThiE on-line Iibrary would allow for quick and convenient
referral {rom one central Eource, with consiEtent indexing. The {act
that present cataloquinq of water in.tornation is lesE than adequate in
rnåny governrnent publication libraries rrould provide further incentive
to implement such a system.

The cost o{ Euch a prograñ riouid probably be high, espeEialiy at
its outset r but over several years, this information network would
likely Prove to be rnore cost-e{fectíve in developing and accessing
research than would be i{ every city r^raterworks departnent h¿d its
ot,ln r autonomous research body. Furthermore, budgetary constraints o{

many departments may entai i Eubst¿ntial cutbacks in research funding,
if not the elimination o{ these programÉ altogether, hence, a

computer-b¿sed national network would stili provÍde crucial
information IÍnkEr åt minÍmum cost. The computer service shouid be

established in the offices o{ every waterworks department, not in a

nearby municipal or university library, to enÉouråge water rtanagement

decision-makers to personaliy use the service, as often ås possibie,
to maximize their in.tormation aþ¡åreness, The federal government

wouldr in turnr gaÍn valuable contacts and develop netl channels of
cornfllunication with the major rnunicipat governmenta. In this way, the
implementation and enforcement of any future national w¿ter pol icy
could be achieved with greater e{{iciency and ef{ectiveness, aided by

the in{ormation infrastructure aiready in place.



-7 t-

Lastlyr university reEeårchers, Íncluding professors, graduate
students r and undergraduate studente, shoul d be encouraged to take a

fllore actíve role in water research in Canada. 6overnments and

i ndustry shoul d sponsor or coEt-share tttore water research projectE
with universities or particular departnents, and a greater number o{
water study schoiarEhips should be offered to stimuiate interest in
the subject at both an under and post graduate level. UniverEitieE
would gain increased {unding and å roore aetive voice in water
fnånågement decisi,on-making in this arrangementf trlhile governnrent end

induslry would benefit {rom the expertise of rnåny academicr, ¡+hose

Ekills up to this point, have been largely untapped in the urban-water
flänagefnent area. At this tÍme, ¡everal {ederal ågÊnÉies such aã the
Canada Hortage and Housi ng Eorporati on and the Inl and trlater=
Directorate a¡^lard scholarahips in this {ietd of water study, as does

the Canadian l¡Jater Resources Association, a private organÍzation
É6ncErned with Can¿dian water igsues, but the scaie of support iE
minimal. lJltimately, the funding and scholarship programs of these
orgenizations could be further expanded, either individuaily, rr in
cooperation with other government agencies and priv¿te interests to
create a canadian [,later ReEearch Foundation, the {unction of which
t'{ould b* to rolicft and df¡trlbutB funding for rrater research in
Canada.
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Freo:
hli:
Raie:

EuSec

Freo:
Calir
R¿te:

llonireal

Freo:
C¿lir
Rate:

0tta¡u

Freo:
Cali:
Rate¡

44-

ËsIiE.I]'Ifl. HAM BILtIffi FACTORS BY CIill

9t. John'¡

lrçq:i bi-urnually (furil, 0ctobr!
C¿li:r flat-rete'
R¡te¡a $.S.00 per hal{ year. liater bills are æsessed by the civic tu deoarine¡t as oa¡t

0f a-9efleral civic tu biii. llo sqarate n¿ter bill is issued per'se, oniy a ohe or
trc lrne Ëtåtefl$i of rater cost ie included in the generai iteoized Éivic'iu
charge.

Haii{u

quartrly
oetered (reed every three mnths)
A oiniu¡¡ srvice iate is cherqed, de¡endino on the size of the æter. olus ån
addiiimal charge oi $.1ó5 per-cuóic heter ó{ xater use and $.ll5 per'c'uliÈ r¡eter {or
5eflage usg.

annuallv
fl¿t-rate
'lhe rater charge is included in a qeneral civic tu biil. In this bili. ratr is
included as part ol a 'qeneral civic service tax' cateoory. in ihis cåse. a
state¡ent of raier charqes is not even liEted, instea¿, it is orq$d in {histu catEory $ich al¡o includes the costs o{'{ire and'poiice prot'ectiur.

ennuallv
{lat-rate
The bÍllinq structure,is nearly ideniÍcal io.&rebæ city, A generar service charge
is usessed in proportion to the property value of the iesideñce.

iri-ennuell v
oeiered (æÉounts åre reåd evry fwr nonthEl

.t-piligl llyge3f 92:q0 per ointtr is charged, nhich is assessed rdrether or not any
Hålef l9 u9e0. lnls ün1ü0 cost ÍncludeE up to six cuöic neier¡ of ¡i¡ter use.
Beyond this volu.oe, an ¡ddiiion¡i charge o{'t.l$ pr cu¡ic æter is Ëtlfged.-

I Jlq.genrll cmse{lsus is that e residence is åny sinqle fæily dwellinq. duolex r other
bulldlng, Hhich does, not exceed. {our.living uirits r apartoenis. kcoiingii, these billing
f&ttrs do not rEfer to large apartneni blocks.-

2 FrE denotes Bilt Frequency. This refers to the nuder uf tines xeir biiis are issued each
yEår.

r C¿lc denotes Haier Co:t C¿lculatim. 'tlris denoies the o¿in æthod by ¡drich n¿tç biils rere
!il!!¡]ahq. Itis ueuliy invoived either a {lat-rate ¡hðrge iiåiår iursunition--i; fti
co{lsldered ud only a prrdetermined æu¡¡rt is asses-'ed {or fhe service] or a ùetred charoe
{HatEr æters are instaliedr and weter cost is based on consunption xhich may or aay not be Ín
eddÍiion io oinir¡un service'charqes).

1_._Itl.._li!q_qu9!ed are in rsfereflce to kiober, l?ffi. in most cases, the r¡tes inciude both
¡{aEer euPply ü10 s€Hage.



Freo:
Caii¡
Rate:

Torurto

llinnipE
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bi-unuellv
{lat-rate'
The n¿ter charqe !s based ofl the toiai nunber of rooag, wåter fixir¡res ând ioileis in
each residence. Each roo¡ costs $J.10, every iixture ís f5.79, ud each loiiet is
$9t$ for eyery six ronth priod. AlsÐ inclúded is a ær{aqe ¿ísEhå¡0eìdi-Hi'i1ti-
totals io 15 pircmt oi ihþ n¿ter bill. In oiher mrds, a'flet rate'is cherqed {or
w¿ter service'and 15 prceni of this cost is added on ri a ærnge charqe.

quarierly
ætered (read every threE ooflths).Ile 

charge is $2.24'per 100 Eubic fæt (c.i.) of n¿ter use u! io ?,600 cuöic feet of
consunption luing the billing period. This cosi is {r¡rther'divided into fl.J0 {or
water ¡nd $.94 {or E€fler per f00 c.f. of use. &ove this volune. $1.01 fr urd ¡.?4
io¡' sewer is charqed per 1û0 c.{. up to 9å,000 c.{. oi use. [lver tnis volu¡e. natr
is.$91 per 100 cribÍc fæt, but ihe'sener iate renains i,he sane. It i: alæ '

in¡ortui to note that charges ¿re based soiely on consunption, niü no service or
æter {ee.

sec-ånnuål lv
netered (reåd every im nonihs)
A oininuo charge o{ f20.40 is assessed each bill ($10.S fr rlatr ud $9.90 for
serr service). Ihis charqe includes up to 1,ffi0 cubic {eet o{ water use. ftove
this amunt, $1.09 {r n¿ier ¡nd f1.07 lor seúer is charged per 100 cubic {æt.

oonthly
netered (readinqs êre nåde qua¡terlv urd ihen estioated)
llininun charqe Ís 52.50 and'is asseised nhether any rater is us€d 0r not. In
a{{iticn, ihÈ fir¡t_400.c.f.. ¡ost f1.01 pr 1@ c.l. l-ne next ó00 c.{. is $.?0 per
lQO c,{.' lhe next 3,300 c.i. per nonth is 4.83 per 100 c.l. ¡rhile the next
flr700.c.!_,.is.1.i8 per 10Q c.l. .Iïe 

lam $d garden nte, neanúile, is $.72 per
100 c.{, Ihis la¡¡n aird qarden rate is used r$en'con$@tion is over tÉe ever¡oe
consuEtion, úÍch Ís bàsed on the first thræ r¡onihs bf ihe yev.

Freo:
[aid¡
ft¿ie:

Regina

Freq:
Calc:
Rate:

Sask¿toon

Freql
C¿l c:
R¿te:

Calgary

Freq:
LAIE!
Rate:

Ednonton

Freq:
Calc:

R¡te:

mnthlv
{l at-råte.[he ratr charqe is inciudd as part of a qeneral uiililv bill lhich inciude¡ selsr.
elætricify and n¿ter. In this'case, lhe Ëharge is bassd on ihe assessed value o{ '

the residence.

nonthly
ætered (actual readinq ocrurs every three nonths rdrile the other two nonths are
esti mated.
A oininuo oontly charqe oi $5.75 is ch¡rqed for u¿ier xhÍle a sepe¡ate sel¿oe bill is
f2.20 per nonth. froúe this basic serviËe charEe are addition¡l'consunotioñ cha¡oes.
Se*aqe cosis $.8451 for 100 c.{. rdriie r¿ter chårues are based 0n a declinino bloãl
rate. Ihe lirsi 800 c.f. cost $1.95 per 100 c.{.1 the next J,200 c.{. co¡t $t.iO per
100 c.{., the nexi 21,000 c.f. ¡¡e prìced ai $1.4ó pr 100 c.{. Iha {ollowino
475,000 c.{. is fl.Z?'per lffi c.f.,'nhiie any waler'over this voluoe is pricei at
$.94 per 100 c.f.
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Vancflver

Freq:
Caii:
R¡te:

City

5t. John's

Haii{u

fuebec

lhntreal

0ttane

To¡onto

t{Ínnipeg

REina

Saskato¡n

Calqary

tdnonton

V¿ncoüver

ReEidential

_Bi I I ing
lrequenEy

2

rt

I

I

3

2

4

unuellv
flat-rale
A studard raie of f70.ffi is charqed {or '¡eter use in eæh varcouvr resideflce, For
every exlra suite in a home, iherÉ is ur ¿ddiiional 125.00 cherqe. ft¡olexes.
æan$iie, are charqed $47.50 per side. Aqain, no iorn¿l r¿ier'biil iä issuéd oer

i!',14!l,.Hiter cñargæ ¡re listed on a læ åtatemnt o{ general civic tues,'úich
15 0tSEnuu¡eú onEe a yeår.

mIER BItl.üË Fffi0uEtËy, t{âTn ctFT cALcu-ATi&ï By CIry

Indusirial Resideniial
Billino C!'si

FrequenÉy C¿lculation

2 tlaÈ-raie

4 oeiered

I f lat*ate

I {lat-raie

3 ætered

4 {lat-rate

4 oetered

oetered

oeterd

fl¿t-rate

ælered

flai-rate

Industriai
Cost

[¡]culation

flai-rate

oefered

llat-rate

ætred

neierd

ætered

netered

netered

oetered

æterd

ætered

ætred

hb
t2 L2

t2 L2

L2 L2

t6



-n-

FPB{DIX 4.I

RAI{II6 ffi llIfiIST I{ATN ETPSIDITURES I9å9-I982

Rurk

a¡.

2.

3.

4,

5.

6.

7.

g.

0

10,

lt.

t2,

43.5¡

41.3

5/.ó

32,6

27,3

24,0

lB.4

t7,4

16.8

?,4

3.4

24.7

19É9

ftEina

llonireal

Sasktoon

Ednontqr

llinnipE

Toronto

V¡ncouver

Hali{u

tttawa

St. Jdn's

0u*ec

Average

1174

talgary 44,2

furireal 42,4

Regina 39.8

S¿sk¿toofl J8,ó

tdmntm F.5

ldinnipeg n,2

H¿li{u 25.ó

Toronto 25. I

0ttena 21.5

Vücq¡ver l?.4

5t. Jdn's ló.8

û¡eber 10.2

29.9

1978

Regina bl,z

Edoonton 45. I

Sa¡katoon 40.1

Calg¡ry Í1,7

Hontreai Jó.5

àlinnipeg U.4

Toronto n,t
Haliiu 25.3

0ttaw¿ 21,7

5t. Jofin's 18.7

Vancouver 11.0

fuebec 1,2

30.8

1982

Calgary 5?.1

Regina 52.9

Ednmton 50.8

S¿skaimn 34.5

HinnipE 31.5

Toronto 31.5

llontreal 2b,2

0it¿r¿ 71.2

Hali{¡x 20.6

5f. John's 13.ó

Vancqrver 10.4

Glebec 1.0

30. I

t lårúer denotas ihe avetaqe household rater expenditure in $1971 oi each city over the 196?-1982 study period.

" Data rere noÈ available {or Calgary in l?69 bæause of the ciiy's exclusion in the Faoily Expendiiure surveys intiat year.

Snrçg¡-fiaPld-fron Statistics þada. 197þ 1984. l/¡üan FaúIy Expenditure in Canada t969-ß82,lnctusive, cat.
no. ó2-S4, 'ô2-S0. I'linister o{ fupty and Services, ût[iwa.---' 

-"r-'--'---
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APPEI.IDIX 4.2

[ü-tAR II'{EX (1971=10C)

Year

t9å9

t970

TITT

1972

1973

1174

r?75

1976

tqn

197B

tfl1

r9m

198t

r982

Index

. g4l

.972

t.000

1.048

1,127

1.250

1.3ffi

1.489

t. ó08

L712

!,1!2

2.10ó

2.3ó?

2.bE

Sa¡rce: StaiiEtics C¡¡ada. 198J. Iàe Consu¡er P¡ic¿ index. cat. no.
å2-001. llinister ol Supply ud Services, ûttana.
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APPB.¡OIT 4.3

INIffiB{çfl. ESTIIIATES OF AIifiAEE Ifi{TSgflLD SIZE II¡ CAMDA 1?ó?-I9g2I

$t. Jún's

ll¡li{u

&¡ebec

llonireal

0ttaue

ïormto

HinnipE

REina

5ækaioon

Calgary

tdmnton

Vancq¡ver

Average

¡ Figurer denote average housefrold size in eæh ciiy urd year.

ftqgt ..fd+!ed {roo Statistics Curada. 1982. Census }lousehoJds By Size, cat. no.
9þ708. Ilinister of Supply ud Services, 0ttana.

19ó?

4.3

3.å

3.ó

3.3

3.{

3.4

3.2

??

3.3

??

3.4

"d

i.4

1974

4.0

3.3

3.3

3.r

3. I

3.1

3.0

3.t

3.0

3.1

3.r

no

?rt

1978

3.7

J.l

3.t

2,9

2.q

to

2.8

to

2,8

2,1

2.q

t.l

3.0

Net/I ftanoet982 19å9-82'

3.5 -.8 (-18.ól

2,q -.i (-19.4)

2.q -.7 (-19.4)

2,7 -.6 (-19.2)

2.7 -.7 (-20.ó)

2.8 -.ó (-17.Él

2,h -.å (-18.8)

2.7 -.É (-18.2)

2,h -,7 l-21,2t

2.8 -.5 (-15.2)

2.8 -.ô (-17.ó)

2,6 -.3 (-10.31

2.8 -.6 (-17.ó)
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APPzuIT 4.4

TOTfl. IflJsfttr..o E{PETDITURE 8Y CIWI

r9ó9

5t. Jdn's 7tn0,7

Hali{u 81793.ô

tuebec ïfin,b

fionireal 8,974.4

0itar¡ 11,410.8

Torrnrto 11,191.8

!{innipeg 8,5&5.4

REina. 8,010.5

Saskaioon B,0lB.2

Calgary - 2

Ednonion ?,947. I

Våncouver 8,8ó5.8

Average 9,045.2

t?74 1î78 1982

il,5å7.0 10,181.2 1t,145.4

ltr7l6.ó 10,600.J 10,949.2

10,675.5 L2tt/6,7 10,308.4

10,ÉJ4. I 1l,04?.ó 10,224. I

t3f s9.5 13,506.2 L2tïn,o

ll,86?.9 11,97ó.6 1l,gól.l

10,994.5 ?,?ó0.1 10,50ó.4

1C,52ó.9 11,{óó.7 ll,454.8

9,509.8 10,8Jó.2 ?,&31.5

11,144.7 13,393.0 13,S9.3

[,207.8 t2t416,q t2,010.9

11,120.ó il,só.z 11,m.9

ntln,z 11,605.? 111345.4

I Ali nuÉers are in $lg7l. fhe fiqures denote the codined costs of all itens.
Eervices,, seq¡ities urd gi{ts purchased by all norking ¿ciultE residÍng iñ-iñå
surveyed hqrsehoid for a fufl yeú.

i.l.!i fç, Calgary,nera not availaöle in lg69 oring to the city's exclusion in
rne rao¡ly upefìd¡ture surveys ¡n that year.

Eqlcei tuapted {roo Statistiss Canada. Urùan farily Expenditure in Canade
1969-1982, Intiusive.
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