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- Abstract’ .-

When faced W1th water shortages,’re31dent1al ;’
aater managers may choose from two ba31c categor*es of - 5fth .

1

adiutlons (l) "management alternatlves such as - prlclng,
neterlng,'and ratlonlng, and (2) "eonstructlon orlented
solutlons" such as bulldlng plpellnes to new sources or.
constructlng new Water treatment plants Due to managerlalA
beroept:ons and attltudes, the constructlon orxented )
solutlons are usually chosen.,; L '

The ob]ectlves pursued 1n thls the51s weren
three—fold (1) to document the resmdentlal water supply‘

£
and demand characterlstlcs 1n Alberta, (2) to document the

perceptlon and attltudes of re31dent1a1 water managers Jn. l, 
berta toward management alternatlves, and (3) to explore
thc relatlonshlps between the Derceptlons and attltudcs of
the water managers and the. experlence of these water managcrvﬁ
w1th both water sunply/demand problems and wlth the use of
management alternatlves.»_d Vf’g : ij}J§=e e L
L The data used 1n the research protect woreﬂobtained“
nrlmarlly through a postal questlonnalre : Thls questtonnalrcﬁi
was sent to all munlclpalltles 1n Alberta w1th publlc water |
supﬁﬁy systems durlng the summer of 1973 A response rate:
'of 72 percent was achleved, representlng 95 percent of all
Albertans 11v1ng ln urban communltles e S
" - Analy31s of the data revealed that per caplta
demands for rosldentlal water have Been 1ncreasing 1n

; : i
;Alberta. Demand levels were subject to- 81gﬁ1flcant reglonal

iv. .




e
-

varlatlons whlch were the result 1n part of cllmaLlc vapl-

<. : T,

atloné throughout the pnov1nce.: The levels of per caplta

demand Were also affected 51gn1flcant]y by the use of

managemeﬂtvalrezpatlves such as meterlng ’f{
T

Management aleFﬁatrvesiuhowever, were not found
r

"f to be effectlvely utlllzed 1n the prov1nce.' Generally, 1t

‘

o mlght be sald that the 1neffect1ve use of these alternatnves f

stemmed from unfavoupable perceptlons of the alternatlves Do

o

by water managers.‘ At the same tlme, water managers d1d -

not appear to be fully aware of the impllcatlons or potential'

effectlveness of management a&ternatlves

- It 13 argued w1th1n the the81s that of all Canad1anf5

prov1nces, Alberta is. potentlally the flrst one whlch may '

suffer economlcally 1f scarce water’resources -are- not used
efflclently The evaluatlon of management dlternatlves as

part of the 801utlons ti 1ncrea31ng Water demands lS a":

necessary part of the efflclent use of these water supplles
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.. . . CHAPTER'1 Q’b
o | ~ INTRODUCTION = - ‘&
o '/ o e , v
'HiStOPi0611Y> he Supply of mun1c1pal«water has

e

g been synonymous w1th the constructlon of- water supply and

treatment fac111t1es, and often w1th ma351ve englneerlng
_prOJects whlch are: requlred to galn access to sufflclent
supplles.~ The costs of supply are often prohlbltlve,'
partlcularly in that the constructlon 1s usually of a

_ Slngle purpose nature, and: the costs compete for- tax
dollars which - may bBe sorely needed for .other programs
Moreover, the 1ncrea51ng costs of water supply stem not
only from 1ncreases 1n aggregate"demandy-but”also from per
caplta 1ncreases in demand | |

o The ba81c concern 1n.thls the51s 1s w1th the
problem of meetlng the 1ncrea31ng demand for re51dent1a1
water through the more efflclent ui of present supplles
V,The problem of u51ng re81dent1a1 Wateg more - efflelently is
| part of an overall problem of resource management whlch has
:been the subject of 1ncrea31ng‘concern in the past decade -
ythat of the effects of uncontrolled demand -ipon resources;_

As O'Rlordan1 notes, the concern w1th eff1c1ency

'“'1n resource use has 1nvolved attempts to investlgate the

demand.functlon for varlous.resources;_to relate the - COStu

PLa



of resource use more closely to the beneflclarles of that

‘use, and to develop a number of technolog1eal and managerlal

“lfalternatlves whlch mlght be used to 1mprove the manner of

use. Generally speaklng, ‘the obgectlve in these attempts ’

'to 1mprove the manner of resource use 1s to 1mprove the

fefflcnency of use, 1n 1ch case the output of the resource

"pls max1mlzed yet the throughput (or wastage) per unlt of

;qdemand an

_C?_ﬁsupply ;

~jresource consumed 1s mlnlmlzed Moreover, O'Rlordanz"i
'suggests that perhaps the most serlous questlons whlch have
:been ralsed‘concern the manner 1n whlch demand prOJectlons

vafor future resource use have been calculated partlcularly :
,_regardlng the assumptlons upon whleh demand behav1or is

- predlcted- In the past lfttze\zonSJderatlon has been hh
h‘dlrected towards the pos31b111ty of changlng demand

rather,_the approach has been one of flttlng the supplles

'.to the demand

“EFFICIENCY IN RESIDBNTIAL WATBR USE
Perhaps there is no..area w1th1n the f1e1d of

management where the “flttlng of supplles to

lS more ev1dent than 1n the prov151on of water for
-,reSi_entlal use.' When faced‘w1th an“lmmlnent shortage~of '
~5water the ﬁwater manager" has two categorles of solutlons'

from 1ch he may chOOSe alternatlves with whlch to meet e

prevent shortages The flr L category con51sts-
_of "const uctlon orlented alter%atlves" to 1ncrease the

water, such as the 1nsta11atron of more pumps,.

h'e dlgglng of new wells, the bu11d1ng|of plpellnes to new'




o

Vand‘dlstant sounces, and the fonstructlon of new water
’treatment plants._ The seoond category of solutlons is that
- of "management alternatlves", such as ‘metering and pPlClng
‘p011c1es to reduce the demand for water, and reglslatlve
actlon to restrlct the consumptlon of water.' thle the
}optlmum solutlon to most re51dent1al water Supply problems
:would often 1nvolve a comblnatlon of these two categorles
-,Of alternatlves, the second category is rarely employed
k Rather, the dec131on 1nvar1ably prov1des for the construc-
'~t10n of new water supply fa0111t1es. ‘ 1 '

| Coneeqnently,~althpugh_management alternatives5
néyé‘begnipbbvén effectiVe in feddoing‘theddemand for
gWatef,1they[naVe'mapely*been incorporated‘effeotively into‘,:
a beSidential'waten management-prOgram'»'Tne'general' |
.eonsensus.among most students of resource management 1s_

_that the use of’ such alternatlves 1s 1KEeded bywmanagerlal,

3 : -
soc1a1, and polltlcal con31derat10n8'. . =

GENERAL OBJECTIVES AND FORMAT‘ |

| ImpllClt in the above dlscu381on is the argument

‘that 1mped1ments to the use of management alternatlves stem“h

i from three general areas: managerlal 3001al and polltlcal.
1fmThe general objectlve 1n thlS the51s is to determine the

"1mp11cat10ns of managerlal con51deratlons to the use of

W,management alternatlves.4 More spe01f1cally, the research

"i_ project 1s a behav1ora1 study in Whlch, u31ng Albenta as a‘

g

~%study area, the pole of the water manager is examlned 1n -

‘-_dterms_of‘the;behaytoural‘constra;nts.wnlch;affeot the



'pereebtion'of,°choice of; and use of management alterna—'
t;vesﬁin residential water supply.~
| The seope‘Of the research in the thesis is
. defihed only very broadly in the above paragraph The
,spe01f1c objectlves of the research progect were drawn from
the: llterature concerned w1th the problems and usefulnes°
of perception and,attiyude;studies in resource management.
The objectives were also“drawn_from fhelaSSUmptions upon
S o . , ot : '
which the use’of managemeht'alternatiVes in resid%ntial
water supply are based. L d f | aﬁ >Jf
- The objectlves were further 11m1ted by the present
'statebof knowledge on res1dent1a1 water supply and demand
Jin-Albertaﬁi Consequently, ‘the Patlonale behind the spec1f1c
ob]ectlves w1ll be more obv1ous follow1ng the discussion of
Vthevabove three areas, and will therefore follow that |
t:discdssion,_ The review of the above thfee areas and
'the’Sfateheht of'bbjeetives will'be followed'by a review'of
the reSearch methodology, the data analy31s, and conclus—

.ions. PPlOP to undertaklng the 11terature rev1ew,'1t is

e deemed approprlate to con31der the proprleti using

‘ , b

Alberta as a s/pdy area for ems related to‘reéidential
" water.

’ THE S'I‘UDY AREA o F

As is the case for all of Canada s Pralrle Pro—d
) J

v1nces,‘stud1es related to the. eff1c1ent use offwater are

partlcularly relevant ta Alberta, for, as-in Saskatchewan

- and Manltoba; the plalns of Alberta are- molsture def1c1ent o

D
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As may be noted on the following map (Map 1-1, MEAN ANNUAL

PERCIPITATION IN ALBERTA), mean‘annual percipitation ranges

. from approximately 25 inchés (63.5 cm) in the foothills to

less than 12 inches (30.5 cm) in the Sdhtheast; Precipi-
tation in the ?orthéfn portion of thé’province also falls
below 16 iﬁches (ﬂD.B cm), but relatively few of the
population centfes are in this region.

A more significant indicator than amounts of
precipitation in determining the dryness of a,fegion is
the in&ex of moi&ture deficiency (the ‘amount by_which
precipitation fails shbrtgdf the'neea after soil moisture

storage is exhausted). Practically all of Alberta suffers

some moisture deficiency, ranging from an annual mean of

‘approximately one inch (2.54 cm) in the west to 10 inches

(25.4 cm) inithe southeast (Map 1-2, AVERAGE MQISTURE'J'
DEFICTENCY TN ALBERTA). | ﬁ

L However, thé true measurec of water supply iﬁ
tha\prairies/is streamflow,.iQ/Which case Alberta fgoes a
”Pestricted“jsupply. ~The'avai1ability of Stréamf1OW iq
Alberta is diminished for two reaSon;. First, major |
dive;sions are now under aimoratorium, and the largeSt paft
of total streamfléw is flowing northward and away from
where fhevdemand is located; second3 the 1afgest‘ppopor—

tion of Alberta's population is dependent upon the flows of

'tge‘North‘and.South Saskatchewan Rivers (see Map 1-3, RIVER

BASINS OF ALBERTA), but by & 1969 -agreement with Saskatchewan
and Manitoba, Alberta is allowed to deplete only one half

of the natural flow of'these‘twocriversu
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Ground watef is also inadequate for use as‘a
source of supply for large centres. Locai recharge dfi
grouhdwater'is limited in the pfaifies, and there ig
1£tt1e potentiai fob.sustained use on a }arge*scaleS

In light of the "restricted" Supply'of watér in
Alberta, its efficient use may becomé_more imporfant in.
the future. The competition for water for industriél,
municipal3 agricultural, and évéﬁ recreatiénal uses may

: , ‘-
increase with population and economic-growth, particularly
‘w1th1n the drier reglons of the pPOV1nce For this rééson,
studies whlch cast llght on tﬁg\factors underlylng 1n~_

eff1c1ent use and the barrlers to efflclent use of water in

Alberta should not be~w;thout merit.

> .
1
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CHAPTER 2
BEHAVIOURAL STUDIES IN GEOGRAPHY
Basic to this thesis is the analysis of how

residential water managers perceive management alterna-

'tives-in the solution of besidential water supply problems,

why they percelve them as they do, and- what impact their

perceptlons and attitudes may have on the use of these

alternatives. Prerequisite to thls_ana1y81s is ‘an ‘under-

.standing of the theories Telating to perceptions and atti-.

ﬁtudes as concepts, how they are . formed and what role fhey

&

play in. the behaviour of 1nd1v1duals, and subsequently in
the manner of use of our env1ronment Useful also, in
terms of puttlng this study 1n perspectlve with other
research, is some knowledge of the types of perceptlon and

attltude studles whlch have. been done 1n geography and the

‘manner in which such studles may be applled to decision

‘maklng 1n a resource management situation.

and appllcatlon of behav1oural studles to . resources management.

Ih light of~the>above,'attentlon in this chapter will
be dlrected toward the deflnltlon of perceptlons and

attltudes, toward deflnlng the role of percept1ons and

‘attltudes in behav1our and toward outllnlng the utlllty

10.

jPreced;ng the aQove,~the,thedretical and practical beginhings
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.of behauioural“studies in geography are examined' Thei
intention in thlS review 1s not to undertake a comprehen51ve
,survey of the llterature,‘whlch 18 volumunlous, rather, the
‘1ntentlon 1s to.prov1de only the conceptual ba81s on whlch
behav1oural geography is founded and to 1ndlcate the types.

of studies whlch have grown from this base

THEORETICAL AND PRACTICAL BEGINNINGS, _
' Concern with perceptions and attitudes was fivrst

registered by?geographers in‘19u7; when Wright1 distin- -

gulshed between the mental dlsp051t10ns of people as elther’

objective or subjectlve erght S major contrlbutlon was
5

1n his deflnltlon of sub]ect1v1ty as "a mental dlsp081t10ni?5

v

to concelve of thlngs with reference to oneself"z;‘and his
.appllcatlon ‘of this subjectivity to the 1nd1v1dual s inter-
 pretation of the env1ronment A

In hlS analy81s of sub]ect1v1ty in geography,

-erght was beglnnlng to deflne ‘the subjectlve or . ego—

centred approach to 1nterpretatlon of env1ronment However,”

it may be argued (as it is by Buntlng and Gallant ) that
the 1n1t1al theoretlcal ba81s for the ego- centered approach
was prov1ded by Bouldlng in 1956, in a short book-entltled
The Images, in whlch the relatlonshlps between perceptlon, »
attitudes, behav1our, and subject1v1ty are conceptuallzed |
'In The Image, Bouldlng "developed the concept of image or

'percelNed reallty as a medlatlng llnk between énvironment

A
v\\

" and man. Hence, to understand the relatlonshlp between

»'env1ronment and behav1our Bouldlng argued ‘one must also

11.



understand the 1ﬁage |
Bouldlng S concept of the 1mage 1s based on. the’

premlse that everything whlch an 1nd1v1dual knows abou1 hws
tworld is knowledge ‘However, 51nce a large part of what
‘people know 1s,"sub3ect1ve knowledge" - that 1s, kndwledge
: whlch they believe to be true.or accurate, but is not
necessarlly S0 - Bouldlng equates thls knowledge to an’ :
. "1mage" the 1nd1v1dual has of hlS world Behav1our, :
turn, is a functlon of thls 1mage T That 1s to say, 1n

. reference to. the tradltlonal "stlmulus - organlsm - res—

ponse" model, behav1our 1s not dependent solely upon the!

stlmulus or what Bouldlng calls "messages s but“rather upon;'

~the "1mage" which dlctates the response to the stlmulus

Bouldlng covers a- much w1der spectrum in- hls'
»book than that 1ndlcated here, but 1t 15 the above whlch 1s
'most ba51c to understandlng the relatlonshlps between
aperceptlons, attltudes, and behav1our ; fhe object of ..
behav1oural studles in geography mlght stlll be summarlzed
as attempts to understand "the 1mage |

The argument that dec131on maklng is subjectlvej:
_,was'relnforced by Lowenthal8 1n 1961 . Contlnulng from
nerght s theme . noted earller, Lowenthal E argument may be
summarlzed as saying that "dec181ons at the sc1ent1flc or
vlay 1evel are always the products of facts (phenomena)
:subjectlvely processed for 31gnf1cance" 9 That is to: say,

the facts are 1nterpreted ard acted upon in llght of the

v de01s1on maker s "1mage
P

Beyond the early work: whlch preceded Lowenthal s

125,
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t"" R ‘Q‘, . . )
wrltlng 1n 1961 11ttle theoretlcal or methodologlcal work

-has been done whlch can be applled to behav1oural studles
.1n.genera1 10 -Nevertheless,vbased on the 1dea of subject—
'1v1ty, some early practlcal work was undertaken |

. fThe emphasls.ln the flrst»perceptual_studies quprv
bdirected.tomardsr"haZard perCeption“.i This‘area of'Study:
rpfocused main1y>on'floods'and)drought and attempted to o

“‘dellmltwihe reasons for various ad]ustments made by people .

\-.,.

vto these hazards ' In 1962 Katei completed a study entltled

. 6‘.

iHazard and Ch01ce Perceptlon in Flood P]aln Managementll,

_1n whlch he found that resource managers ‘tend to make thelrl
"dec1s1ons in a manner affected more by a.concern for satlsj_
:fylng than for optlmlzlng, :In‘1966,48aarinen12 turned to}
,”the perceptlon of drought onr the Great Plalns,.and 1n. |

~;subsequent studles, con31deratlon has been glven to the

perceptlon of hazards such as air. pollutlon, avalanches,v'

-earthquakes, snow, tldal waves, and hurrlcanes

Interest in perceptlon has spread to other ‘areas
of geography such -as landscape,,urban env1ronments, outdoorf

recreatlon, and aspects of resource management beyond

,'natural hazards.‘ Perceptlon studles related to landscapes

and‘urban environmentsgwere ;nltlated ‘when Lynch attempted

English Landsc:

then,-perceptual studies. have
expanded 1nto other aspects,of‘"1andscape"'which inciude
16 |

' all scales from the room to the world.™ o R h,¢

a

to:empiricallyrtw~* the concept of image in,The'Image‘of'the""'
City;luf'Lowenthax Ccetd expanded'this to a larger
vscalefwhenﬁther he visual qualities of the
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Pchebtlon studles in outdoor recreation stemmed
'.fromvan 1n1t1a1 study in Quetlco - Superlor Park by
Bultena and Taves'l_7 on. the 1mp11catlons of different
percebtlons of w1lderness areas to thé recreational use. of
these areas = Lucaslslexpanded on thls study in 1964 and
'found dlffbrences in peroeptlons of wllderness between".
managers and users, and amongst users._ Lucaslg also found
;that these dlfferent perceptlons affected the -quality of
. the Pecreatlonal experlence and thereby prov1ded an example
of how behav10ural studles can be used to enhance the
’recreatlonal env1ronment as well as to 1mprove plannlng
The above dlscu581on is 1ntended only to suggest the
areas of geography in- whlch pérceptlon and attltude studles
are belng applled The volume of llterature avallable
yprecludes an in- debth coverage,Aand more value would be‘
obtalned through reference to an overv1ew of “the field,
.such as that prov1ded by Saarlnen 20 In addltlon, the
ttypes of studles noted above are only 1nd1rect1y related to:
the partlcular perspectlve of the behav1oural study under—
.taken 1n thlS the51s. Those studles which have a more
dlrect bearlng on the theory and memhodology used in thls
Pesearch pPOjeCt are rev1ewed later in the chapter, under -
ﬁthe sectlon entltled "Perceptlon Studles 1n.Resource Manage-
bment“--‘ |
1PERCEPTIONS ATTITUDES BEHAVIOUR_'T

ﬁ .
‘Perceptlons '

, The term "perceptlon", as»used in ﬁhis thesis,‘is'



not’ used to‘refer to the neuroloblcal aspects of percoptlon
Rather, the term is used.ln the sense of’ 5001a1 peroeptlon"
The term soc1al penceptlon is used- to refer to”"the effects
of soc1al and cultural factors on man's cognltlye stpuctur;;
ing of his phy81cal and- social env1ronment" 21 'Perception,_
1then% constltuies one aspect of the "1mage", whicb may be
mconceptuallzed as “the "black box" between stlmulus and
preSponse.: Like the 1mage"; Wthh depends on‘more than the”’
stlmulus present, perception 'is modlfled by the percelver s
past‘experlence in general hlS prev1ous experlence w1th-
‘that same or 81m11ar stlmulll, and the 1nd1v1dual s state
iat the moment he 1s v1ew1ng the stlmulus of 1nterestﬁ 22
'Consequently, perceptlon depends upon the background of
',the perceiver; the value-ofwthe ob]ect to the percelver;
end'habituation‘ The concept of habltuatlon 1mp11es that
to percelve somethlng, one muot flrst be aware of it. 23.
'ePerceptlon should only be applled to "those 1nstances in
whlch there is an actual stlmulus to- be‘percelved"zu,:and
should not be used to refer to'“bellefs about env1ronmentei
events whlch are not at. the moment present, and Wthh the

respondent may hlmself never have eXperlenced" 25

%Attltudes

An attltude may be deflncd as "a mental and
:neural state of readlness> organlzed through expenlence,:e'
1exert1ng a-dlrectlve or dynamlc 1nfluenCe upon the 1nd1v1d;
ual s response to all objecis and situations w1th wthh it

518 related" 26‘ Thus, it may be sald that attltudes represent
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anuindividual's’beliefsfabout‘the object of the attitude,
and just as a person's."image" consists largely of subject-;
ive knowledge, people seem to know what they llke or dis-

llke, even regapdlng objects about which they actually know
27 '

r:

‘very~11ttle.
o : ) _ _
Attitudeé*ﬁeve been recognlzed by gsychologlsts as -

. TN, .
:hav1ng three dlstlnct components the cognltlve component,

:‘lthe affectlve component, and’ the conative component 28 .The
"cognltlve component refers to how the attltude object is
e.pencelved;: That.ls, 1t is the stereotype" of the- object

jas the 1nd1v1dual belleves it to be , The affectlve component
’fdeals with the\feellngs of llklng or- dlsllklng about the |
'bob]ect by the 1nd1v1dua1 The conatlve,.or behav1oural

_component refers to the person s gPOSS behav1oural tendencles
: Pegardlng the object of the attltude | |

The 1pd1v1dual trles to balance out these three

.components of the attltude, creatlng two subclasses of
"behav1our "(l) balanced attltudes, whose three components:
h'are consistent, ‘and (2) ego ‘defensive attltudes whose
components are not con51stent" 29 If the components of the‘
attltude are not kept con51stent w1th1n the 1nd1v1dual he
‘becomes psychologlcally uncomfortable, and ‘he ad]usts one
-.of hlS cognltlons‘to make the 31tuat10n consonant If‘tnef
relatlonshlp out of balance is external ‘1t 1sxneferned to

as cognltlve con81stency or congru1ty 39 If it. is an

1nterna1 relatlonshlp whlch 1s out . of balance, 1t is - -

Peferred to as cognltlve dlssonance

It 1s an 1nd1v1dual's attltude toward an object



{ : . _ i . . \
or class of?objects nhich determines how he will react.to
'thatrobject when he encounters it.32_ Moreover,'"attitudeé
can be ascribed to some ba81c bipolar contlnuum with av
"neutral op zero reference p01nt, 1mply1ng that they have
‘both dlrectlon and 1nten51ty and providing a basis for thel
quantltatlve 1ndex1ng of attltudes 33 Both dlrectlon and
1nten81ty (or magnltudesu), are 1mportant factors in acoount—
1ng for behav1our | Just as 1t is the 1mpact of messages on
the certalnty of the "1mage" whlch is of great 1mportance
'1n the- 1nterpretatlon of human behav1our, the varlatlons in

the strength as well as the magnltude of an attltude w1ll

account for_varlatlon 1n.human;behaglourf

Perceptlons, Attltudes, Behav1our

In undertaklng behav1oural studles in geography, .

.

'1t is dlfflcult to dlfferentlate between perceptlons and

e

'hattltudes, both develop as a result of past experlence, and o

e
N

' both affect each other Perceptlons, though tend to bef N

:more tran81tory, and may lack elther the affectlve or -t.?'“i\x
4“cogn1t1ve component of the attltude Nevertheless, per—
‘ceptlons (llke attltudes) w1ll produce behav1our, although
._thlS behav1our is ‘more 1mmed1ate,"and the reactlon is to a
’soeoific stimulue.v Attltudes tend to be more eneral,fandk*'
‘htheireaction is to,a,classﬂcfgetlmull,ss for ebanple,.if

a residential watér,mahagef inposes rationing”during an
~unusually dry summer because the storage 1eve1 of the
reservolr has dropped thlS would be an example of perceptlon

:and the resultlng behav1our‘ However, Af the same s;tuat;on..

- [ : i o : : T : e

{ . D . /
! IR . . - ' . P
: . L , ] )
. o . >

e
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-occurred\in the followlng years, the water manager mipght
develop an attitude towapd water uhortage > and his be-
‘ hav1our would stem from that attltude Thus, the managenr
| might impose rationingkor other conservation measures
,dutomatLCdlly, or he may begln to search for new sources
‘of water, or devolop a greater storage capaclf& 36
The understandlng of behaviour is the main
Lconcern of perceptlon and: attitude studles ‘in geography,
v-and the term” behav1our perhaps reQulres some clarlflcatlon
“Although behav;our is normally thogght of as some overt act
“which can be observed, this definition does not a¥low for a
m_very.wide scope of fesearch, and only allows*for studies'of
what peoplelﬁave already done, not wﬁat they intend to do
-of.woold do in particular\éituatiOns. Thus;‘in predictive,
-»waatelea§¥/ignticipatory" studies, the concern is usoally
{!witﬂ'verbal behaviour, in which case tﬁe pesearchep is
, simply'asking the sﬁbjects what their attitudes are.

The‘afgument exists, of course, that people will

‘say one thlng and do another. This inconsistency may

depe‘n:;}-en— Wﬂ—,@h&[? Ts—FHe yl ubl ﬁf:&zf S -

r_dlssonance which was dlscussed prev1ously, and-whioh can
‘bresult in 1ncon31stent behav1our.' Second, the inconsis-
tency mayube ekplained byldegree of coomltment,37 which may
be Qeduced to some extent through measurlng the magnltude,

- of the attltude as well as dlrectlon For example, a water’
4 manager‘may say that people .should not be allowed to ‘use as

~ much watep_for,lawn—waterlng, but he may not be willing to

subject“himsélf to theﬂunpopdlarity-poSsibly associdted



with rationing or higher prices.
It should be noted that the measurcment of
pcrccp1lono and attliude,, particularly in a rcal world

setting, is still not subject to a proven or rigorous

, mcthodology Hhu,, a discussion of the methodology

employed in this study is included in the chapter on

"Research Methodology".

WHY STUDY PERCFPTIONS AND ATTITUDES IN RESOURCE

MANAGEMENT ? A ﬂ, , y

Decision Making and Policy Formulation

Resource management in the final ana1y81s is a
decision making process where optimal solutions
"regarding the manner, timing, and allocation of
resource use are sought within the economic,
political, social, and institutional framework
+ afforded by any given culture at a partlcular
time. : :

‘Thevpreceding definition of resource management

as -a dec131on maklng process focuses attention upon the

‘behind studying the behaviour of resource managers is based.

env1ronment. The above definition, and the rationale

upon a conceptuél "model" put forth by White.39 whi{e

~ bases his model on the assumptlon that "at the heart of

‘managlng a natural resource is the manager s perceptlon of

)

the resource and of the ch01ce§ open to him in deallng with
: I
HO

S it. The essence of White' sul model is that in a given

situation a resource manager has a "range of choice” from:
, v ge g , :

/

which to make a decisioqf) For example, in the case of a

water'%hortage,'a'residential water ménager would have the

149,

A —————-
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choice of several alternatives from both categorice of

solutions (management and construction oriented) from which

-]
)

to decid

(0

: &2

Theofetical_y, constraints on this range of
cﬁoiceféhould stem ohly from the physical gnvironment'and
téchnolqu. However,.ghe theoretical range of éhoice is
further limited by a practical-range of choice which is
delimited by the Qulturé and institutionsvwhich either
permit, prohibit, or disbourége‘a given choice. Finally,
there is‘fhe actual selectionvqf alférnatives, which depends

-

upon the way in which the ménager‘ihterprets the di ferenﬁ
elements in the course of his deéiéion making proce3~.u2

How:tpe resoﬁrée manager perceives the.limit tions,
restrictions, and alfernatives,whiph accrue to a particular

. ) \ .

situgtion will have almost complqté influence over his
behaviour, "and hence his decision. Consequently, to under-
stand the manager's decisions, it -is necessary to obtain
some ingigh{s into how he perceives a particular resource
management or decision situation, and why. As will be
illustrated in the folléwing section, this understanding

may be usceful in decision making and policy formulation in

various ways.

Peprception Studies in Resource Management

Research on perception in resource managemcn%

could be considered a search to understand the
‘ widening gap between available scientific know-
ledge and the practical application of this
knowledge.qg

™

. The above statement suggests both the neced to




understand why resource managers do not consider the full
range of available alternativesﬂand.axiomatically the
utility of perception and attitude studies in resource
management. The statement is particularly appropriate to
‘this fhesis, for concern lies withldétermining why manage-
ment alternatives are not'beiﬁg practically applied to

‘residential water supply problémé to any great degree,

although past research has shown them to be significant

policyﬁalternatiVGG.
To dated it has been demonstrated by behavioural
studies "that ?erceptions and attitudes do play a signi-

Hl It has been documented

ficant role in decision making".
?yn thE§e studies, as suggested in the previous pages, that

a pergon's decisdons are affected not only by past experience

N,

and knowledge, but by institutional guides and what tbe
decisioﬁ maker feels to be thé preferences of- others.

Thus, a decision maker or fesource manager -should understand
both his own perceptidﬁs and attitudes, as well as those of
others. Nét only would- this heip to narrow down the possible
alternatives to a "practical range of choice", but would

also help to alleviate the problem of a resource manager
imposing artificiél restrictions upon himself because he

‘has not pércéived all of the alternatives to a problem.

Tﬁe negative effects of a resource manager's
percepti;ns and attitudes may manjfest themselves in the
deéision‘situation in several ways. BaumannHG documented
the relationship between attitudes and éecision making as

affected by resource managers, their percecptions of what



peopie want, whaf they.tﬁemSGIVes want, and'what they think
the'ceople should want. Baumann's subject was the use of'
domestic water supply resefvoirs for recreational pufposes.
Throughout mosf of the United States, reservoirs are used
for‘recreaticn, whereas in the northeastern stateés, Qhere
_the demand for outdoor recreation is,moet acute, the res-
ervoirs are not.developed for that cdfpcse.»

¥

- Baumann found that the naturevahd extent.ofitheA
recreational usevof water supply.résericirs,‘and:the sharpiy
differing regional views as to such use, had their.roots iﬁ
'managerial'knoW1edge and attitudes. That is, the manner in
T ,
which both public health officials and water managers
perceived the impact of recreation upon the'sénitation
problems of water from the reservoirs was based mcre upon
:attitudes then scientific knowledge. This was the.case
both in areas where recreation was-alfcwed and in aries
where it Gas‘ﬁot aiIOWed:
Bau@ann alsc found that the water managers enlisted
i1he support ofvthe public, which tended to fc}lect the
attitudes of che water manager. lThatyis to say, "the water
managers' perceptions are reinforged by the feedbeck that.
‘the public will not tolerate anyone ‘swimming‘ic their
drink', and public attitudes coincide with the views of the
water managers”iq7 Consequently, "existing social guidgs, -
managerial perceptions, and pcblic attitudes serve‘to
reinforce eacﬁ'other".VB. |
- An additional aspect related to the effects of '

peDc&ptions and attitudes in decision making is that Water

°
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ﬂdndgers will tend to. ohoo°e the alternatives which are
most famlllar.‘ MacIverug found this to be‘thc case amongst
vwater'managers in the Grand BaSln in Southern«Ontarlo.
Gronndwater experts,_for‘ekample, tended to suggest that
welle.woulgiSoiye the‘eupply problem for cities in. the
'npperlpabt of tne.basin} River menegers'suggested that the
river would be the-besffsouree of supply. Th;s tendency, °
of‘oouhse,.isipelated to fhe effeete’opraet ekpepience and
‘knowledge on-pefeeption; "A L %&m- - . b
| MacIvePSO also found that association with a particu-

’15f insfitufion'tended fo bias‘fhe;choice of alternafi&eel
For example, members of the Conservatlon Auiharlty would.
4all atress one partlcular ch01ce; and the Ontario Water
Resources Commlsslon another. |
'/j .Somewnat relefed’%o institutional bia’s and'loyalfy
is that of ofofeseional.loyaity;.fFor example, evidence

gests that in the.water field engineers tend to be the

°

éoninantAprofessionrsl The‘eoncern here reeults.from . L
studiee (SeneliSQ; Sllbermans 5 suggeeting that engineers,“
"ow1ng to thelr tralnlng.and the ethlcs of thelr profe sion,,
_tend‘to oanvaSS'alternati;e solutlons along the somewhat \Jk
Pestplcted llnes of the structural monument" SH Tnus,
" engineers 1n§olved in- re81dent1al water éfmbly problems
would probably tend to recommend alternatlvee from the

~construction category, and management alternatlves would

not be‘percelved:as a viable part of the,solutlon.
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Why Study Peroeptlone and Attltudes of Re81denL1al Watorl
Managers in Alberta7- .

The 81gn1flcance of the perceptlons and dttltudﬁu'
of the resource manager in the decision maklng process have \\\\
been dealt w1th in the precedlng pages of this chapier
However, it seems_appPoprlate-to.con31der.1n some detail
the "identity"-of the residential Water’manager in‘Alberta,
:and his role ln the decision making process.

In Alberta? as in moét‘instaneeslga.Canada, the
“water manager"- is noé usually the decision maker,ibut»
.playsifhe role of.manager-of\fhe water syétem and'ainsor
to the decision maklng boady, whlch is usually the town or
c1ty coun01l The recommendatlons of the water manager may
,1nclude hlS own solutlons to a problem, and may also be
;affected by adv1ce from consultlng flrms or other govern—
ment agenc;es, by oplnlona expresseﬁ by people in }he_
“cdmmunity, and by»hisvperceptlpn‘of what the dedlsion
making body ekpecfé.

Thus, as O;BierdanSS netes,vthe‘decision making
proeeSS mag.be influenced b& a technical ell{e of profesa
'Sional‘resource manaéera,such aszengineers3 public health
1nspectors, medical health offlcers, blologlsts,,and so on.
_These profe331onals may play various roles such as-consul-
tants, advisors,: planners, superv1sors of management proyrams;A
and admlnlstratOPS, ‘and may be employed in- elther private
concerns, publlcnagenc1eo; or_lnva personal consultatlve'

. capacity. They'may have direct responsibility for decision

making;,or play,only a minOP‘lee in the overall decision-

§




vmaking'pboceea; The perceptlonsvand attltudes of thes
resource: managers become lmportant therefore, because of
.the 1nfluence they may have "on -the de0181on maker s inter-
pretatlon of the problem,{hls ch01ce of relevant alternatlves,

N

“hls preferences for outcome, and in general hlS v1ews asv
to the ways 1n whleh resources should be’ managed” °6
" In Alberta, the de0151on maker is usually a
pOlltldal body However, it is reasonable to assume that
vthe dec131ons are affected ‘in the above manner by the
recommendatlons of the local water manager, eometlmes
combined w1th ont31de advice from consultants or prov1nc1ai,
_government agemts.S However, it is normally the "water
_-manager“ who must assess out81de reports, plus the attltudes
of the publlc, plus the physical and flnanc1al sntuatlon of
the water supply system, and synthe51ze the e into recom-
mendatlons to the 01ty or town coun01l | In the majority of
Alberta towns, the "water manager" is usually the municipal
secretary, clerk treasurer, or town manager HThe larger
01t1es usually have their own englneer who~1s'fesponsible.
,for.the‘management of the system, and he.reporté-fo the
cifyvcouncil. v ib- o ' o ‘
| s Since it 1s the "water managef" who usually makes.
-thelrecommendatlons as to Solutioné; and who probely has .
'“tbeymost 1nf1uence on the flnal dec181on, it 1¢ that person
VWho.should receive pplmary study For, it is that person:

'who'w1ll suggeat the categorles of alternatlves to be used

to solve prob*ems, as’ well as uuggest the prlce to be S

“charged Effonts, of course,«should also be directed
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towards determlnlng the perceptlons and attitudes of thel»v
~dec1s1on making body, outside consultants, and the publlcr
Nevertheless, the perceptions and attltudes of the water
managers should go some distance in explalnlng the cholceg
and use of water management alternatives. Moreover,
‘recalllng Baumann, it is p0851ble that the water managers
w1ll reflect the attltudes of the de0151on makers and the

publlcn

SUMMARY

In the precedlng pages, attentlon has been devoted
to the role of perceptlons and attltudes in the process. of
dec181on maklng ' Essentlally, 1t may be concluded that |
:perceptlons and attitudes depend largely on past experlence
‘and knowledge (accurate or otherw1se) » and on cultural and
1nst1tutlonal guldes Whlch are superlmposed upon thls
. knowledge. The research to date supports the 1mportance
va851gned to the role of perceptlons and attltudes to declslon'
making and the choice of.alternatlves. |

In the following chapter}—the management'alterné
’atlves open to a re81dent1al water manager to eff1c1ently
meet the demand for water are rev1ewed Slnce the ba81c
premlse in thls thes1s 1s that the cho1ce of these alterna—.
tlves is’ @ependent upon perceptlons and attltudes, con31der—v
able effort . s dlreoted towards the documentatlon of fhelr

‘utlllty and to the underlylng theorles behind thelr ‘use.

o
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CHAPTER " 3
_;MANAGEMENT ALTERNATIVES 1IN
B RESIDENTIAL WATER SUPPLY
ConSistent with tne.necisiOn,mak;ng models dis-
cussed in the previous chapfer; any water managef whe '
considersjitidesirable:te reduce the consumption of'reei—‘
dential water has a range of alferna:ames “toe choose "from by~ =
whlch he might accompllsh thls goal. This range of alterna—
.tlves may-lnclude prlc;ng,_meterlng, rationing3_and exhorta—
'.tion; All of these alternatlves, when properly employed-
'should contrlbute to the more efflclent use of water f@i
-The object in thls chapten is to glve con81dera—

tion to the alternatlves (Pange of ch01ce) of a managerial
natufelopen to water managers,‘and to’ 1llustrate the beneflts
of, and {he positiVe arguments for,‘the-nee ofotheee'alterna~
tives.‘ The'follbwing ameas of discussion'will be ﬁnrsued:
one,\the Peasons ‘why re31dent1al water is of concern to,

those searching for efflclencles in the use of water resources;
two, the theoretlcal means of attalnlngveff1c1ency 1nA
:re31dent1a1 water use, three,.the characteplstlcs of Pe51—:

dentlal water supply and demand whlch make 1t amenable to

the appllcatlon of efflclency CPltePla,‘fOUP, the various.

management alternatlves, the ass lptions upon whleh they.n

32.



are based, and their apparent etffectiveness in changing the
qQuantity demanded; and five, the use of" management altvrna§
tives in Alberta which has been ddcumented to date, and the

implications . of this use to demand chacteristics.

RESIDENT]AL WATER USE: THE NEED FOR EFFICIENCY
"Past trends of b@ih per’ caplta and total oon%ump-.
tion of residential water have been dramatlcdlly upward.
In the United Sigtes, per caplfa consumption has Jncreaoed
, by four to f;ve times in the past 50 years.l Very conserva-
tive esﬁf%ites byAWOllmanland Bonem2 indiéate thét witthaWals
for muniéiéalluse will rise‘from,an’actual avérage of

approximately 128 imperial3 gallons per capita per day-

(gped) (582 1ped) in 1960, to 173 gped (786 lped) in 1980,

to 202 gpcd (918 lped) in 2000 to 223 gpcd (1014 lpcd) in R
- | | P s
2020. ‘ 3 . ‘ ;u, - E

iﬁ ’ w«m‘ ’

. The pPOJectlons of peﬁ“@aplta consumptlon comblned
w1th progected rates of world populatlon growth and urban—'
B

ization provade an indication of future needs for mun1c1pal

water. PPOjectlons 1ndlcate a ﬁoubllng of the 1962 figure

¢ s

“of l 200 mllllon people llVlng in ce#ties to -an estlmaLed

2 500 mllllon in the year 2000 For many countrleq thls
growth will mean the initial constructlon of water supply
facilities tz}serv1ce urban areas, often without concern |
for. individual homes. 5 Por North Amerlcan 01t1e9, it means

T,the contlnuatlon of vast. gxpendltures on water- treatment

:and dlstrlbutlon rac111t1es as well as the consumption of

largg amounts of»water partlcularly 1f past levela of
e T ]

P




service are to be maintained. In North America, this

o

growth is already creating a itwofold problem: that of

voZume used, and that of the costs resulting from the

The problem of using large volumes of water has
two aspects. The most obvious result of using large quan-
tiries is the possibility of shortages. In North America,

however, water shortages in municipal systems gencrally

7 » ~*ion problems. That is, a certain volume

result

of a almeo © allocated to various uses such as

agr: t n, industry, aﬁd Pecréatiqng asiwell

as m. i We _ker andASkogerbOQG suggest that this

is tl L . tern United States, where shortages

stem ma i T dnavaélability~éf unappropriated water
resourc. 1o one hydrologic uhit.v‘Much the same situation
appears - oc materializing in the Soutﬁefn'PrairiévPPOQinqes

of Canada whérej according to Quinn,7 most of the available
flcu of the South‘Saskatchewan'ijer and its tributarics
nas beer éllocatedj while othwr major roer: flo@ nertiard
anc avay fxmm:major population centres.

Whtthcrlop‘not the use of 1argqvvolumes of" water
Secomes a problem is deendent largely u;wﬁn "the offccer
that the uge hés upon - -quality of waler and upon time and

- . . - o , . 3
—ocation of its avallability 1o the other poltential usors'.

I the cave of municipal systems, U(he act almount of

waterensed for consumptive purpoces 1s quite low, running

~Ta
3 )

- . 9 g , :
sewhero Letween 10 2nd 20 percent. However, the external-

ities dmposed upon downetream users of those strecams receiv-



<z,

ing urban effluent, and the rising standards of qudlity
" being placed on these streams, is beginning to cause

concern about the volume of water used by the municipal

system which will subsequently require treatment. If, as

-

‘Kuiperlo suggests, the ratio of requifed flow to sewage is

40 to 1 for raw sewage, and 2 to 1" for thoroughly treated

sewage, rising standards are going to increase sewage
T .

treatment costs to maintain acceptable standards of quality.

Reducing the amount of water used will not only reduce the ‘|

costs of sewage treatment,  but might’re&uce costs iﬁposed
upon downstream usefs in'the'fofm of such things as lost
récreational_benefits‘or even increased water treatment
costs for downétream municipal systems. |

The second problem resulting from the growth in

demand is quite simply the cost of supplying the water.

These costs are incurred in th¢:capital investment required

to construct treatment plants and distribution systems, as

well as the rising costs associated with the actual treat-

ment of the water. Moreover, as commnunities expand and

requirements increase, it is often necessary to go consider-
able distances to find new sources, resulting in expensive

pipelines and pumping facilities. Thus, water supply costs

continue to demand large portions of municipal. revenues

which, in a growing community, might well be neceded for

health, welfare, education, urban rcnewal, or othoer social .

programs. L ‘ - ) o y

o

s

# . o

. - - ’ ; o
It is largeldy because »f the problems associated

| 3
o -

peasing domand for widtar ‘that a considerable
RN o . 5{{-“-] )

with t hé

i
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amount of concern has been focused upon urban water subply

in the past few years. Much of this concern has been

directed towards residential water alone due to the 1argc
portlon of totdl drban demand iaken up by re81dcnt1al ¢
Supplles, the high rate of lnvestment per unit- of volume
delivered, and the high prlorlty which pollcy makers give
to meetlng the demand for re81dent1a1 water

The portion of total urban supplies taken By

residential demand varies wi@h city size, with larger

cities providing more to industrial, commercial- and publlc

“Uses than smaller communities. In a survey of American

urban areas with populations exceeding 25,000 undertaken in

. 19b4 by Hittmah and Associates,11 the weighted average

water use pattern showed U2 percent”going to residential

purpooes, 41 percent to industrial and

sectbr'may be relatively small, muchvﬂeéé water would be

depanded by the industrial, commercial, and public scctors.

Kuiper12 suggested tﬁat‘differences in the lattef two uses

would inbrease consumption from about 100 gped (454 1p~d)

in smaller cities and towns in {heiUnited Stat to about -
: >

150 gped (681 1pcd) in larger citiég.

Residential water demand appears particularly

ameniable to adjustment due to *he demand characteristics

and because few attempts Dave been made to gain any degrece

of economic efficiency in the provision of residential

{?ﬁwater. Thus, in the/following section, consideration will

36.
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first'be dipectrdftowards how thé\historiéal approach to
prov1d1ng re51dent1a1 water hdS resu]tcd in the need for

efficiency, and then towards what efflﬂlpncy in residential

water use will mean.

ETFICIENCY IN RESIDENTIAL WATER MANAGEMLNT

The present approach of flitlng the supply of resi-
dentlal water to the demand and the subsequent oiatus of
residential water as a‘”noneconomlc" good has its rootsrln
history.. Originally, as Grimal3 summafizeé it, a good
sourcevof treated‘water became a necessity in urban env&r—
oﬁménts to reduce water—bofne disease. - Charges for the
water were'kept 1owlto encourage residents to install the

necessary’ plumblng fixtures. As the cities expanded ovef

time, consumptlv

w‘box water was further cncouraged through

low prices and unljmited quantities because re51dent1a1
lawn waterlng, fountalna, and gardens were all felt to
contrlbute to the overall dmenltlos ;} the community.

Water has also been seen as an essential good.
While this of course is true, it has apparently resulted:in
water supply systems being designed on the assumptions that

elastig with respect to price

résidentiai water idemand is
and that legalkand‘physical resYrictions are unpopular.“
It is a chsegﬁepce of the above attitudes and
policy apbroaches that reéidenfial water 1s being sﬁppiied
1érgely through the "requirements" approéch. Esscntially,

the requirements approach implies the convenient calculation

of future needs by taking per capita consumpfion, adjusting

/



it for expected chenges 1nvloca' demdnd and then multi- .
plying by progected populatlon._ The rc%ulilng requjrement
.1s taken as a flxeo quantlty which must- be supplzcd
Conoequently, eeonomle analy81s becomeo only a search Ior
the least co%tly supply, w1th no effort dlrected towards
altering the demand functlon, and subsequently the'requiree
men’ts.lu Thue, the requirements-aoproach ignores the
‘relationship between oer capita demand and price, and
'thefeby,the efficiency principle.

The efficiency pfinciple'"fequires»that the rate
of output of any eommodity or sefvice,(suchvas delivered
‘water) be'extended to thatgnate at which’ineremental
( beneflts equal 1ncremental costs and beyond which addltlonal
beneflis would. fall short of aﬂdltlonal costs", 1S The
above pr1n01ple requnreu that waier be priced at marglnal
ooem or the cost of delivering the last unit of water, as
opposed to the average cost of each unit of water (Figure
3- l) A‘fundamental.economlc concept, marginal cost
pricing is ‘based on the prihciple tha% "as any one user
eonsumes' more and more water, the value to him of ihe

~.
last water used becomes lower and lower. When a price tag
is attached to water, each user will continue to use more
and more water until the value t6 him of the laét unit n:eo
_ is)reduced;to the point where it equals the price he is
charged fof the water. Thereafter he will stop using
water”.l7

The objeetive in maﬁglnal cost pricing is to

obtain values. for water that are comparable to the price.

.
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FIGURE 3-1

PRICING AT MARGINAL COST

Marginal
Cost

’

Price Average
Cost

Price /Unit

Demand

Quantity

Out'put

" based values that allocate othef.reééurces ana products .
 thPoughout the economy.lB. Theoréfically, then, éhe higher
the price the less water the consumer will use, since
willingnéss,to pay for extra units'” of water declines as

the ﬁést'eSSential uses are satisfieg._‘ThiS decline occurs‘h
tbecausé water has then become an 9e¢oﬁomic“ good, in which
.casé the'coﬁéumer ﬁi11 have't§ éacrifice-other goods to
obtain the\extba units of water. 1In the case of resi-
dent&ai watef, fhe éssumgtioﬁ in marginal pricing is that
the last.few galioné demandea by consumers  for, say, lawn

watering, are less "essential" and yield less satisfaction



’ I///// s
than the first few ga onsgwhich'qré‘iikely_ﬁo be used for

"driﬁkiﬁg,;washing;:ahd'coOking{

Thus, price becomes a policy alternative which en~ -~
'f%r .
A

which the consumer‘valueSfleSSjthan the cost oﬁ//roviding'

i

,.Couragés‘the reduction of thosehuses:Qf Pesidehtia%/
) L

the serice,_ “Thigfapprdach'leaves the sumer with the o

~choice of'ekercising his right to. more water at aApriée,
7thatlfeflects~its qosf;:at‘ ' éaheAfimé; fhe ménégément"
makes use of noﬁ—arbit-’ry ¢ritéria»iﬁ’atfempting to
:alidéate resources efficiently”té’the,developmenf of>resi-
‘dential'water subpliéé;"lg

PolioiesAemploying'a margi;al cost pricing appréach
also put the emphasis Oﬁ\"demand manégément" rafher than on
thé»supply fix. When demand'ménégement is ﬁéedg future
projedtion51of'demand and conséquenf expaqsionsbof supply
ffécilitieé are based on>deﬁaﬁd curves adjgsted for anrelafionzﬁb

ship between per capita demand and price.

CHARACTERIéTICS.OF RESIDENTIAL'WATER éUPPLY.AND,DéMAND

| Residential water;demahd isisﬁbject to three
'phenomeﬁa which'affect mahagémen§ pra§tices in the supply
of watérﬁ temporal vafiations in demand, generally.increas-
iﬁg levelslof demand, and spatia1 variations ih démaﬁd}
The temporal variation is perhapé thé'ﬁdét\significant
charactefistie which hékés'demand managément‘pérticularly

attractive.
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Temporal Variations in Demand

A re31dent1al water oupply system w111 have
average annual demand° placed upon it, plus peak season,f
:peak month peak day, and peaé hour demands. Allowance for
_ these varlatlons must be made in the de 1gn'cf the water
”supply system pantlcularly in major transmission lines and
ptreaément capa01ty, and the greater the variations the
dgreater the cost. Gys;20 found for instance, that meeting
ﬁthe last 12 percentfof a community‘s“summer demandé could
almost. double the required capital ccsts.

Peak demands vary considerabiy Studies in. the
‘Unlted States 1ndlcate a w1de/range of both average per
-caplta( gnsumptlon and peak demand levels, These varlatlons
may stem'frcm_the effects Qf:such_factors_as-cllmate5’
pfice; and eConomic conditions. In a“stddy cf-39vresd—
dential areas in fhe U.S.A., Howe and Linaweaver21 found
that‘average annual use ranged from u? gpch(QiH ipcdi to
_u37 gpcdv(1987 lpcd).l The. maximum day consumption ranged
from 157‘§époeﬁt,to;5u1 pebcent cf average, and peak hour

.consumptiOn from 247 percent to l,GSO?percent\of‘average

General‘Increasee inAﬁenand

Tnejfactcre which have resnlted in the generally
increasing demand levels on a pef capita‘basis'may be - |
placed 1n four general cateporles technological'change,
Hglncrea51ng affluence, social tastes, and policy"decisions.
| Technologlcal change has affected residential

demand through new water us1ng products and new or 1mproved

b1,
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methods for the handlidg-and,distribution of water. Af-. L
fluenée has resulted in thé‘increased use of water using
appliances such as washing machines, dish washers, air

conditioners, and in more spacious homes with large lawns

to be watered. - Changes in social tagtes have increascd

~ demands through emphasis on cleanliness and personal

hygiene, daily showers, homes with two or more bathrooms,
increased numbers of washing machines, dish washers, air

condltloners, and Sw1mmlng pools. Policy decisions affect :

 demand through pr1c1ng pOllCleS, extent of metering, subsidiecs,

and water quallty standards.

Spatial Variations in Demand
Spatial variation in demand refers to the dif-

ferent rates of use in different geographical areas. These

variations result from the'abbve factors, particulafly

'affluence,'5001al tastes, and policy 6ec181ons, as well as

type of dwelllng unit, and partlcularly climatic ‘and SOll

’condlt;ons. Consequently,vthe spatial variation may be on.

o

as small a scale as néi&hbourhood to neighbourhqéd‘when

conditioned by”Such fhings as affluence and dwelling type,

- or on as. large a scale as the national or regional level,

in the case of ciimate.

The impact of affluence ié shown vividly in the
consumption pafterns of medium and high value homes (Table
391).,nSimilar fesults to those shown in Table 3-1 were

found in an Illinois study where during periods of maximum

use, households having assessed values of 14-17 thousand
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dollars used 1391pepcent-more water than houses assessed at

10~13 thousand.z?

TABLE 3-1

DEMAND RATES FOR MEDTUM AND HIGH VALUL HOMES

Demand - Domeatic _ Sprinkling Total -

-Period 2 :Demand per serv1ce——gpd (m3pd)
' Medium-value homes

&

Average day’ 203 | 9) N T

ue { .2) 249 (1.1)
Maximum day : 250 (1. ugs (2. 3) 745 (3.4
Peak hour ‘ 565 (2. 6) 1,495 (6. §) 2,060 (9.4)
‘ ' " High-value homes : ’
* Average days o 19s .9) 126 [ .6) 321 ( 1.5)
Maximum day 290 (1.3) 2,030 (9.2) 2,320 {10.5)
- Peak hour ~860.(3.9) 3,540 (16.1) 4,400 (20.0)}

"SOURCE: F. Pierce Llnaweaver, Jr., and John C. Géyer "Use
of peak demands in detevmlnailon of residential rates”
AWWA, Vol. 56, No. u (1964), p. 4OL.

Ciiméte‘}ésul{é in régiQnal Qériafionéﬂén demand
‘mainly due fo the di%fefenf requipementslfor léwn irrigdtion;
t'and p0581b1y due to the use of alr conditioners. Lawn
watering has the greatest potentlal for cau51ng varlaflons,
aS'Showh byvthe flﬂdlﬂgS of WOlff52 who Peports that lawn

'sprinklihg,can cbnstitute 80Vpercent'of peak hourly demand,

e

AN

and 75 pepcent of total daiix:vblume.'_ ////

i

' The characteristics of both'%he deﬁand levels and
the.temporal distribution'of demand levels suggest that
eff1c1en01es 1n res 1dent1a1 water use should be p0851b1e

- These eff1c1enc1es mlght be achleved through bcth ratlonlng

) nd a ratlonal prlclng policy wh:ch encourages more- eff101ent




dse. The ultimate objective.in a water qupply Jystem, of

course, 1is to arrjve at an optlmal comblnatlon of struc-

. . . . !
tural investment and utilization of pollcy aJternatlvesv2{

The role whichypricing and metering mightAdSQJmG in: drr1v1ng

at thlS optimal solutlon is the subject of the follownng

section.

PRICING AND METERING : B

"

Objectives in Ppicing and Metering:

The price set for water depends, of course, upon

_ the objectlves of thoer setting the prlce, these bodles in

gCanada normally belng publlc service agen01es Such as civie -

vdepartments, Wthh are subject to polltlcal influence.
Gr1ma25 lists seven objectlves which may be dlstlngulshed
in the settlng of a prlce on’ mun1c1pal water. These objecf

}
tives dre:.

1) to recover expendltures, whlch is the most common”

'_ob]ectlve Jn the mun1c1pal water supply 1ndustry

‘é) to. make a small. proflt to contribute to further
‘ expan81on
‘3) to subsidizeVCertain users.(eig new 1ndustry)
in the. hope of galnlng beneflts from an expanded
:tax base |
"4). to make aqsmell~prpfit.tovfeduQe_the level of
. municipal taxafion;‘water is dhe of the few
emunlclpal Qerv1ces whlch can be operated at a

.proflt ‘ <$;:'

.5) to,pedlstbibute'ihéo .

ich requires that small

9

b,
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users pay a lower price pef unit than lapge usenrs
of'water;

6) to allocaté-resources.efficiently,by setting

| pfice eqﬁai to margina] cost, and thuu Lqudilng
margwnal utlﬁity w1th marglnal cost of productlon

- and with price

7) .‘as a tool in the'hands of management, pricing can

be directed towards decreasing aVeragé aﬁd maximuT.

day demand-:

The firstAfour Objecfives are quife common tQ,pricing
\pracfiées in Ndrth'Ameriéa, the latfér"thfee are rareiy
obsérvad.
WHile Griﬁa.suggestsvfhe ihfluence(of politfcdl
~ors in the ch01ce of objectives for settlng prlcé, tpe

Unlted States Nat7$ﬁn1 Water Commission is more expljclt

I .
o

Water utllltles are publlc service enterprlses
~ Their regulation by various politically elected
- and appoimnfed officials may be aimed at accom-
plishing a number of objectlves and only inciden-
”‘tally concerned with conserv1ng and efficiently
. using water supplles

Thus, in setting 1ts pr1c1ng‘and meterlﬁg pollcles,‘a

| utlllty may reflect polltlcal pOllCleS such as promotlon of
1ndustr1al.development,‘attempts to annex outlying areas of
the cit&, or‘other pélitiéél ambitions. The use of water
'utllltles for subh ends .was documented in a survey of 200//.ﬁ>
water managers by Pesnarchers at the Unlver81iy of Florida

_(Table 3-2).



TABLE 3-2 -

CURRENT- PRICING POLICIES OF WATLR UTILITIES

1\~\\_: - N ‘ . No
s Current Policies | “\\Yes No Response
—37 Water utility is expected to be L TN .
self-supporting ‘ , 21.9 ) .0
2. Present rate structure promotes:
Loéatioﬁfafinew firms o 172 37 11
Lawn sprinkling _ _— 140 64 - 16
Air conditioning . - 122 - 80 18
Recreation us o S 1u2 62 16
Other ' : : : ' 30 13 177
3. Extension of water'sérvice used to:
Force annexation - ) . - 112 gy 14
Extension of other municipal _
services ) 66 130 24

4. Utility provides

~Contributions to general fun o
of .Local Government ' 124 9q - -6
Tax contributions . = 55 147 18

5. Utility provides:

o ,fiﬁéggkrvicegﬁw  m w , :1u3 75 2
- Free water ‘to locgl govérnment i 86 133 - 1
que‘Wateb.tg{otheﬁ‘facilitigsfvﬁ Sl 20Y 5

> A l

-SOUch;"'%ristdeg.éhaéigs,Wﬁ‘gifél., U{s,.dffice,of Water
' ‘RésounggéjRegédrcﬁ;andeineﬁSitquffFlorida
'”ngg?l);{;"Applied?Cﬁitérialfor:Municipal Water

,‘7Rateﬁstbuctupesﬁé, National Technical Inférmation

{'gSePViCey;SPPiﬁEfiéld,.Va},-AccéssionpNo; PB 202

0134 p. 116. ‘From. National Water Commission, -
Water Policies for the Futiure; Final Report to

‘ States, Washington, D.¢.: U.S. GOffthent,Prin}
‘ting Office, June, 1973. o (f e

Types of Pricing -

 ,Asfsuggéstédfpbévibusly in this paper, present

.‘fthevﬁreﬁident and to the Congress of therUnited;_ ”

Ho.,

g



pricing policies for water do not, in most cases, take into

account eff1 ciency of useé or conservation. .The Chree

b i
common types of pricing in North America are declining
block rate (DBR) or "promotional" pricing schedules:; con-

stant rate schedules, (i.e. a constant unit price for all
consumers); and a flat rate or fixed monthly charp‘
The DBR prlce schedule 1nc1udes a mlnlmum charge

for a small 1n111d1 quantlty and degrea 1ng price rates for

ad-ditional units of water ThlS type of pricing encourages

s

addltlonal consumptlon of water.  The customev is less
concerned about excess use, 81nce "the cest of the marginal
gallon is always leer than the cost of his average gallon".
‘Nevertheless, in a reviewkof 123 A%erican cities 1in ‘196%4-
65, Gysi28 feund that 94 percent used declinihg block
‘rates.w “ |

’ ~ « ) \ e
The reason gi en for using DBR:schedules is % &

‘usually that small cust *sicost‘ﬁ;eBErtionate]y more to

service than ldrge customers due to economies of scale, and

therefore they should pay proportionately more. Gy8129,

however, considers this argument to be weak insofar as
re81dent1al water supply is concerned ‘ It is the 1erge
re81dent1al consumer who is relatlvely more responsible for.
peak consumptlon, and therefore for the cost of-facilities
- to meet those peaks. "Once an initial flat fee is charged
‘for.mefering, billing, and maintenance, the iﬁ—houee
domestlc low—consumptlon user is cheapep per unit to’

vsupply than the large lawn- waterlng user” 30  Thus, the DB

0

*schedule tends to dlsorlmlnate, economlcally, against thc

27

: {1‘(«'::
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siiall user,

ant rate schedule was u;:d.by'lbuuf 3.5
percent of the cities in Gysi's study.. Constant pricés ére
concidered Tdirer than DBR in that they at least do not
reward large o, Sumers with»loweﬁ‘average rates, .?ﬁis type
of pricing is also apppovgd ci by ecopomists because it
assures equi-marginal yalue‘in use; and encourages conscerva-
tion.

The flat rate, alithough rarely us=d by large:
cities at present; 1g Still(relatively common. This type
of pricing provides aﬂsa]utely no financial inccrntive to
conscrve water. Any action by consumers to conserve waloer
under this typé of schedule would impose costs upon them,
without yielding 5ny bengfits.

‘There is one pricing schedule which doos take

acceunt of économic el ficicnc v and oticourape conservalion.,

Tiiie cchedulie is called incremental block pricing, and, ac

CrLpcsed to DBR, worlks o 17 asing bhloos rate ©onv),
. . 2]
[rris sohedule o vnsLderes o e the fairest by Ovgi o
oo dentarly whern the dndtcal biock of gater per month io .

-~

offered at o Low rate, =such as that rate wh o wuld equal
merganal cost if only that blocek were demanded ecch month,
Ty this type of plan, hizher demand peopls ond up Luyving

more and paying o e ou L. The  avrowes the price

incremonts, or blocks, which are used, (ha setter e

drdividual's wtility Cor demand curve) will be vol. ceted in

Wi consumplilon,

Charping more too hish demand custome:o 1o Justi-
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fiable, Cysi”’ argues, bccause different consumptlon pat-

N

terns are different commodifies in tThat those persons

.responsible for peak capacity facilities can be said to be

.

’ﬁ»pdemanding a more ‘expensive commodity, for-which they can be

ﬁustifiably charged. v o ;
An alternative pricihg schedule to IBR which also
N . < \ : .
encourdages concervation-is that of a summer diffbpential
rate, in which higher rates arc charged during -the season;
of hiphest consumbtion. ?his‘apprééch, thouéh, does not W
increase the cost of water to those who demand the greatest

volume, and thereby the greatest service.

Metering
| Metering 1s more Sfréight—forwardfthan pricing,
e i .
cince it dis largely a matter of measuring quantity. It may
he argucd that since there is feally plenty of water for
grunicipal purposes, the dbjeétive of metofing isvn;t o
restrict conéumptij) hut rather:to prevenf waste by
providing a rasis for charging the customer for what he
usces, Nevérthelesﬁ} metering can be used 1o make pricing
policies more sensitive; fér, with the use of deuwand meters

it odis po hble to continuously measure both the quantity’

consumed and the time it 1s consumcd. such data ailow for
peak tiﬁﬁ charg{ng, or differential swuner rais.

There arce physical costs ossociated with metering.
These, essentially, are the cost of 1he meters, maintenan e,
and processing costs of water bills in eﬁcass of flat rate

9

charpes, including meter readers.  The costs of reading the -

A}

s
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meters is perhaps the greatest in the long run, but there
. . sy *

3

is the poésibility in the near future of acéoﬁplishing this
by télemetry (over teleﬁhone lines and intb a computer).
Whil. still too expensive, this "remote sensing" of meters
could become workable, particularly‘if combined with other
utilities: Ldmonton is currently.evaiuafing the feasibility
of 'such a system by ccmbiningiwater with gas and el-~ctric.

@
utility metering.

Effectiveness of Pricing and Metering
Présently, one of the greatest concerns related

to the espousal of pricing and metering as a medns of .

increasing efficiency in resource use is that of whether or

not ©  is effective. Managers tend to assume a lack of

r. ponsiveness to pricing policies (and therefore restrict
their range of choice), because of the feeling that water

is cheap, water is essential to many household and personal
needs, and 1t 1% a small»item in the famiiy»ﬁudget. RO
objettioris arc used againstvmetering, particularly the
suggestion that it doesd not reduce consumption, and 1if it
does, the demand will Peturn to -normal levels after a short
period of time. |

While the question of metering bears further
investigation, "the dominant opinion in the field of muni-
I . .

cipal water supply scems to be that universal metering

33

produces gains thdt are worth the cost'. The installation
& i . )

of meters tends t? accomplish two thingos: "first, users are .

|

RLN
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made aware of¥ the exfent of their water useQﬁsedQﬁd, watdp
chargés are, in éffect, changed from a flat Pafe system of
'?ricing to rates based on jncremental use. Both the
information and the financial'incentive arelimportant in
achieving reductions ih water usé”.3u

The greétcst effects of-meteringvafe on non-
essential water uses such as 1awﬁ éprinkling dnd car
washing; domestic or indoor uses are hardly affected (Table
3-3). Conéequently, the greatest impact of metéring will
be in levelling off thé maximum day and peak hour use.

| It is apparént from Table 3-3, and'froh the

general literature which supports the results p5rtrayed‘inmf5
that tqble, that total residential water use is about 3b to
50 percent highef in flat rate areas, with most of the
extra demand océﬁrring‘duping scasonal pe%ks for lawn
watering. |

An additibnal, and dramatic ewample of metering
effecﬁs is that of Boulder Colorado. TIn Boulder, Hanke
and Flack35 found that metering resulted in a drop in
average anﬁua} use of about 80 gped (364 lped) dnd a.- drop.
in-the Patioyof'summer to winter usé of 2.37 in41960 to
1.83 in 1965. Per‘capiré consumption dropped about 40
percent from 1960 tc 1965f "As a result, Boulaer had'the‘ﬁ”
capacity to serve about 11,000 more pcoplé with the same
water supply. This deferment of»expenditure through meter—

~

ing is “illustrated in Figure 3-2.



TABLE 3-3

METCRED AND UNMETERED RESIDENTIAL WATER
USE, WEST UNITED STATES

P . Metered and Flat rate and
- public public sewers
sewers (10 (8 areas)

areas) gpd. (m3pd) gpd.  (m3pd)

/hDomestic use

Mean annual‘use \ ’ 247 236

(1.1) (1.0)
Mean of maximum day use usy {2.1) 431 (2.0)
Mean of peak-hour use , ©o12iu {5.5) 1018  (4.6)
Sprinkling use ‘
Mean annual use 186 ( .8) @20 (1.9)
Mean of maximum day use 707 (3.2) 2083 ({9.5)
Mean of peak-hour use 2076 (9.4) ug8l2 (271.9)
Residential use (domestic
and sprinkling) '
Mean annual use ‘ 458 (2.7) 692 (3.7)
Mean of maximum day use 979 (4.5) 2354 (10.7)
(11.3) 5170 (23.5)

Mean of peak~hour use 2481

- SOURCE: by Grima, p. 51, from F. P. Linaweaver, Jr., J. C.
Geyer, and J. B. Wolff, A Study of Residential Water
Use (Washington, D.C.: GPO, 1967), Tables 2, 3, and
Iy, _ ’ ) .

\\/

In a follow-up study in Boulder, Hanke>? found
‘that the metering effect ﬁot only resulted in significant -
reductions in the amount éfjwatér Qsed, But also in in-
creased atténtion to water leakage,_and evén a reduction in
thé area_of'yard'sprinkled..

An argument exists that métering be¢omos ineffec-
tive after thé initial impact, and demand rises again.

- There is little evidence to either support or negate this

&
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FIGURE 3-2 | .
REDUCTION OF CONSUMPTION THROUGH METERING
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If consumptlon 1s 0OA at to, 1notallatlon
of meters would reduce consumption of 0B,
and yield capacity, BA. No new capacity
would be needed until the demand curve
shifted and the orlglnal consumption level
was reached.
argument. However, the likelihood, -Hanke andiFlack37'

argue, is that pdpulation‘increases, income, and taste will
cause the demand curvc to shlft to the right after a few
‘years. Con f@ugntly,_morc WdteP Wlll be purchaoed at all
alternatlve prices., Thus, as shgwnAln Flgure 3-3, -after
‘meters‘have been'letalieéﬁfdrvééy”thfee ygaz»,vtheidemand:

%@w’qgrQé‘will.have.Shiftéd fbdm Qm'fo;fo. However, if flat

ﬁ&,ﬁates‘had been Teft as the price Scheduled,bthe demand

.,;xA' - (\\

r Y Ay '
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would have been at pr,

. . FIGURE 3-3

'EFFECT OF METERING OVER “TIME
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It seems iikely that métering{.through encour-
aging reduqed consumption, offers the folldwing savings:38 /
1) .variable'posts assoggated with 1érger facilities
' " are not incurred 
2) - variable éxpenses.ih ekiétihg plants may be
 ,reducéd beéaﬁsebless water has to be tbeafédﬁ, |
. 3) long run sav1ngg 1n dé31gn parameters may be

brought about through lowertpeak to. average‘




Metebing;\héwé&er,.is usually only as effeétiva
‘as. the price»whiéh is attached to it. As'with metering :
alone; the greatestkeffect of priciné occurs outside the
~ house. For“example; response to climatic conditions in
»Pespectkto‘lawn Qatering is much‘greater when the:marginal
‘price.of water is zeré thaﬁ:whén it is positive.

Howe and Linawéaversg fouhd that price.elasficity
is least forbindbor use (—0;53), highest for sprinkling use
in eastern U.S.A.‘(~O.9), and about -0.7 for sprinkling in 
fhe-drier western U.S.A. 'Hibshleifer'gz gluo also arrivedu
at an aVerage‘élésticify of éround -0.4% (which is to say

that a 1 percent increase in price will bring about a 0.4
' 41

]

- percent decréase in cdnsumption). Hirshleifer, et al-
calculate that whén appliéd in practise; this means that if

the daily peék iS about 160 percent.of system average
demandv and if the prlce elastlclty is ~-0.4, tﬁen-a 50
percent summer premium in prlce would tend to reduce the
daily peak to only about 128 percent of system average

v deﬁaﬁd. | |

‘Due to the apparent elasticity, of demand, price,

~as hoted previously, is also effective in delaying or

_réduéing capacity expansions. This is“significant;\};r if
"either the margiﬁal éost:of production or the capital cost

of construction is increasing with time, these deiays or

| reductioné will helﬁ‘hold downftheJcost of.watér ihlthe

future. If both marginal production eostsvand capital

;»éxpansidn costs are’ 1ncrea81ng rapldly, 1hb long run averagex

costs of water could be affected markedly” M2 This argument

55.



is also supported by Grimau3, whb feels it Peasonaﬁle to
expéct about two—thirds.of the investment requirements for
residential water to be affected by policy changes which
Peauce the rate of water use per dWelling unit.

It seems likely then, as the U.S. Natibnal Water
Commission!‘u1l concludes, that the installation of mefers’and
the use of cost-based pricing'policies'will”lead.to thé.
more effiéient use of present water supplies,'plus the
deferral of increasingly?costly investmeﬁté for developmenf

of new supplies.

RATIONTING o N
.TyEes

Rationing is largely a legislative means of:
reducing wafér consumption, aithough exhortation is often
included-in this category. The most generally usea tyﬁe of
Pafioning is through the odd-even rule for lawn watering,
car washing, and so on, in order to reduce peak loads on a
daily basis.® E%hortation élso enters - here, in that radio
broadcésts and other ﬁedia reports can be used to suggest
thevamount of Qétéring necessafy for iawns, and prevent
querwafebing. Or; foék gard. :s.and other substitutes can
‘be encouragediin-pléce bf lawns. Other means‘of Pationing
-vwatpf-inciude»reducing water presszre, of.evenispecifying;

the@humber and size of fixtures allowed }n a house.

 When Is Rationing Desirable?'

The general consensus in the literature appears

56..




to be one of viewing Pationing as only a short term 'solu-
“tion toyshoftagéé. Grima takes this Qtand, for he feels
that "in - a countfy enjOying a high standard of 1iVing'the
'dlmlnutlon of service by means of legal gompululon should

" be con81dered a short perlod palllatlve rather than a long—
term qolutlon"‘usj Thus, first prlorlty should he glven tov'
meternng and the éstabllshment of a rational water rate
schedule:; because these alternatlves dO’nOt‘lmpOSC any

artificial restrictionC on water use. Ratlonlng and other

\

nonprlce alternatlves become‘more attrqotlve when thev
prOJected marg1nal price of the water is already high.

Whén thisvmargihal pric¢ is bigh,bfufther»inereasés become
progressively less effective' It is also argued by

Turnov sky 4o that qulte often the . change in any of the
varlables affectlng consgmptlon, sugh as pplge, may be th
substantial'to be‘feasiblé'frém the pélitical.poinf of |
view In thls case, ratlonlng mdy be the nece%sary alterna;
‘tlve té reduce domestlc water use ~In fact Furnovsky
feels that “"residential demand can probably be best Peduged
by:Pationing”.u7 Railonlng may also be justlfled when the
extra cost of br1c1ng or of meter 1nsta11ailon exceeds the
sav1ng9 galned by more ratlonal utiliza<ion of water

. 48
supplies.

' Effectives of Rationing

Ratlonlng, by deflnltlon,’ls bound to be effec-
' tlve in Peduc1ng thh average consumptlon, and partlcu]arly

peak demando. In some cases, it may be the most effective

~




means. HcWeven;‘pheiproblem of ra%ioning, Loth as an
economic tool and as an eXpedicnt'mcans of Pedncing demand
is perhaps summarizcd most capably by Hankc.and Flack in
the following mannépf

efficiency in the. allocation of resources requircs
that the marginq; value of the resource be equal for
all consumers. Theiwater rationer does not possess
information conccrnlng an individual's demand functions;
: thereforc, nationing could not logically ‘lead to an -
efficient allocation of water.  Not only is water
inefficiently allocated under rationing, but nobody is
satisfied--including the haraqaed water supplier. If
it were not for the consumer's short run "water crises"
‘attitudeu, the Situation would become into]erdble ”9 '

Leakageﬂ

- Leakage 1s a significant factor in the waste of

. " ) ) : p .
water in many urban areas. In reepect to private fac1liiies,

‘,/

leaka e contro] ‘would be- encounaged automaticaljy ihrough
the use of a conservation pPlClng policy |

u However,zleakage 1s. also a prob]cm of watcn.
-managcré, in that many water syStems accept a loss of .20 ‘ﬁ
percent or more’of tctal pumpage as nofmaii'and this is
i water which has already been through the trcatment process.
'QUite often, ihese losseo are much higher, and the .ost of
Sav1ng the water is. usually only a fnactjon of the cost of
” obtaining additional qupplies 50 ‘

' ‘ Moreover, although the ale L« to detecf ]eakq,
may be altered ‘somewhat by SOil condition, many communities
do not have a spec1fic leak detection prognam. Ner, in
nany cases, do water'plants keep ﬁrackvof the differcnces
between metered sales and metered pumpage in order to

determine the approx1maLc amount of leakage. And, there




are Tthose communities whicﬁ, alfhough they do héve universal
ﬁetering, do not mefer their own pumps .- If'the general
public is to be ekpected ﬁo practise the efficient use of
watéré they Caﬁnot be expeéted to pay for water wasted
through careless-manégement of distribution systemsu

VA

THE USE OF MANAGEMENT ALTERNATIVES IN ALBERTA

To date, Qery little work has been directed;
‘owards documenting, and in pérticular aégregating,,thé
demand characteristics for residential water in Alberta.
Some research on municipal and residential water demand has
been undertaken by ﬁeseérchers at the Univérsity of‘Aiberta,
" but thié‘data has not been collated. to ény gréatvdegree or .
published.5l Finaﬁcial information on municipalkﬁatgr.
systemé ié.publishea ahnuallyvby the Départment of‘Municipall~
’AffairsSQ,‘and'Alberta Environment53 has a booklet avail-
.ablg on water and sewerage systems iﬁ Alberta. ‘Countless
individual studies on residential demand have been,unde?téken
for the vafious mUnicipalities {n Algerta'by consulting |
enolneers, but no attempts hgve been madé to bring the
T lts of. these studies together _

Nevertheless, two theses by Kellowsq and Ward55

‘are'available‘which proved valuable in formulating thi=
study. The research detailed in these.fhesds absorbed the
need for’detaiied siudy°of:Alb¢fta‘Sftwo.major cities of

Calgabyﬁand Edmonton, and provided evidence that water

G
B2

o~

demand characteristics in Alberta could be assumed to be
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similar to cha1acter1¢tlcs of water demand in the United

Stétés.‘ Wdrd and Ke]iow botP dOPlVOd data compdrdbl( 1.0

o P

the United States on per capita cons umptlon, peak demands,
and‘tho relai%onship between prlclng and consumptwon
Calgary has both flat rate and metered custorers,
In 196é, per Laplta consumptlon in Calgary for metered
customers»averaged468 gpcd (309 lped). The_consumptlon
rates of flat rate customers, however, averaged 104 gpcd
(473 lpcds. For Calgary as a whole, including éommerciél f

i?d 1ndustr1al use, per capita Conaump 10n was 130‘gpcd

(591 1pcd). 56 All of these flgures compa“~ cinselybwith
the figurés”from the-Unlted StateS'whlch i e presented
previously. | , o : e

leferences in consumptlon lew :z1s occ-urred

,between Calgary and deonton, probably d. o to climatic

varlatlons.57 Overall per capita consump "~ 7on fPr;EquﬁfOn
in 1968 was conﬁiderablyvless théﬁ in Calgary, averaging
about 84 gped (381 lpcd). Residentialiqonsﬁmpfion éiohe_'
was alsd;00nsiderably.léwéf w1th Ward' 858 1970 flgurés .
stlll averaglng only 52.8 gpcd (240 lped) in The Hardlsiy
area. Th;s figure could vary, of course, dependlng upon |
the type of residential area, | -

As might be expected;‘pgak demands1iﬁ Edmonton.
and Calgary also had similar chafacteristics tg'those éfi
American cities. Wardsg found thét summep'consumptién
exceeded winter cépsumption byfapprpximétely 80 percent,.

: /
and in CalgaryGO, summer patterns aimost'doubled those of

-

average winter consuhption. Daily peaks in‘legarySl were.

-

team
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g oover two tim ‘e daily average, and slightly less than
fQo times in Edmonton.62 These patterns also illustrate
the effects of climate on lawn watering, and subsequently
on peak deniands. .

‘ iq}addition; Ke@low63 fougd a felationship 3
between'consumption'aﬁd socio-cconomic class. %he PétiQ of
avefage;montﬁly coﬁsumption to.q?erage maximum ménthl&i

. consumption increased fromiapproximately 1:2 for the lowest
wealth élass he studied to approximatelyilgu for the high-
‘est‘wealfh‘claés.

Pricing praétices in Alberta are eésentially un-=
doéumented.‘ Edmontonsu had a sfudy compiled in which it
fcompared its water ‘and sewage rates with other cities 1n
iCanada to see 1f'1ts rates were competliLv%l Generally,
Edmonton_; prices fpr both Pesldentlal and industrial water
wénéwldWeP} Cdmpafison qu‘cbapiicated {o‘some>ex£ent iﬁ

: v ; : s
o : i
that Edmonton collects some money from‘general revenue

oA

: ‘ ' . . . - . ‘ ! i . ' . '
frontage charges and some cities do. not, particularly Jse

i
in:Saskatchewah‘and Ontério. S S ﬂ k?
Célga;ySS, in‘1968, was still chérgihg reduced
-summer rates. And, as hoted"previously,‘CustOmers’in
_Calgary have had a choice of ch0081ng whether they want to
be charged ar flat rate or to be meiered Underqt?ndably,
“the ratio is about 1 to 4, metered to flat rate Qsers.
Thése cﬁétomeré oﬁ flat ra@?nalso tend to use ébout 50
percent more wéter;‘and'pay about fhe‘éame total amount for:
‘ | 66

it as do metered users fqﬁﬁa lesser amount of water. In

Edmonton metering is” Wniversal.

o
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Pinaily, 20 15 signilarcant 11 20,1 percent )/

i
[

of thz witer used in Calgary wentl to comn il and dirdustrial
customers. In Ldmonton, an estimated 10 to 15 percent goes
L . : 68 ., .

to industrion anl suburban towno. his leaves the bulk

O Ihe water in botn clhtics sybject 1o Lne demands character-.

1€

<9

tic of resivien®ial water, and theoreby, to the application
of the varidus managemsnt alternatives.

<
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SUMHMARY
In the preceding pagec the rationaie behind =nd
the need for rational wiater politcics has been documented

Caa . o ; : . ¢
with a vicew to broviding the background informaticorn and® »

logic which is the basis of this rescarch project. In the

following pages, the principles expounded here will be

ta <ollection, and in the
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16 the accentance of the idea of 2 consumer demand furiction

- .y . . . i .70
as a measurce of benefit. It scems correct, as Gysl
elaims, that the first point has been proven - higher
prices and metering induce a reduction in resident ol
purcaar o The secornd problem is one of Lrincing the
utility planncs through one .)J[ step - convincing him that

. i 7

. J
the quu irernr ni’s approach is notl thé best ‘one.
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CHAPTER U4

’ . OBJECTIVES AND RLSLARCH
' L METHODO}OGY

SPECIFIC OBJECTIVES _
The basic objectzvo in this thb51s; as wao out-
»llned in ihe introductory chaptef, 1s to determlne the
implications of mdnagerlal pcreeptlono'and attltudes to the
use of manage#ent alternatjvgs in restontlalgwater supply.
NBaécd upon the prcccd1ng review of pnrccpiion studies in

geography, thc use of managemcni alLCPDdtLVOS in residential

water.supply,»and upon the prellmlnary review of available

three areas which require investigation become ovi—
dent. These three gencral areas are: (1) a survey of water

supply and demand characteristics in Alberta; (?) a survey

of the ‘perceptions and attiteges h7, Ldential water
managers in Alberta as they relate to management alterna-
11ves, and (3) the relationship betwucn the managers'

experiences 1n residential water manqumtnt and t}«Jr

attitudes toward management\alf,?hatives.' Primaﬁily,'the-
first objective is one of physical Jnvcniory The second

e
ob]ecilve relates to an overall v1ew of management aitwtudc

. The thlrd objective rcprescnts an exploration of the relation-

ships between environment and behaviour.

- 68.
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thhin‘each one-of these general objectjvcs, more

’

>ptef10 objectlves may be dClln@d as lloLGd bc]ow:

1. Wdter Supply and Domdnd ChahactcrluLlco in Alb«rid

' n v(a)

(v)

(c)

To Collect the necessary factual information

on water demand characteristics, waten
‘supply problems, and the use'of management

Talternatives.

To-deﬁermine whether or not the chardcter~

istics of demand in Alberta generally

- warrgnt the use or consideration of use¢ of
management alternatives.
To determine whether or not demand charac-

teristics coliancide with the generalities

expressed in the liTprature_and%thereby
e : A

corroborate the nomothe ‘ic nature of the

study.

4

2, . Perceptions and Attitudes of Water Managers in
Alberta

(a)

(b)

To determine the perceptions anhd attitudes

of water managers in Alberta as thesec
pepceptlons and aLtliud s relate to the use

T .
of mandgemcnt alternatives, to their role as

N
water managers, and to their general attl—
\

tudes towards water supply and water conser-
vation in a residential setting. v
To determine whéther or not managerial

perceptions coincide with the generalities

expressed in the literaturc, and thereby



corroborate the nomothetic nature of the.
study.

3. .The Rélationship Between Managerial Experiences
and Attitudes. ’

(a) To determiﬁe‘wﬁat role perceptioﬁs ;hd
atfitudes Loy in the choice of ana use»of
maﬁagemen{ altérnatiyés.‘

(b)) Tngainwén uhdépstanding of the facfors_
‘underiying tﬁe pérceptioné and éttitudes of

water managers.

RESEARCH METHODOLOGY -

Mefhbdological Approach

In'view‘Qf théffaCT,that'tbe;reéedrch:objecfives
._involved thevcolléétion of déta on watef demand from the
individgai ébmmunities; aélﬁeil as the colléétion of data
on the pepceptions and attitudes of individual water |
’managers,vthc approach to daté.collection necessa;ily.
became that of-a Questionﬁaire'Suivey. Thére.Wére simply'
‘nc‘existing sources of daté with which tb document,éither'
fhe'phyé5 or behaQioupai cdmponents of thc study.

- Moreovesr ] to’tﬁefépafial diétrfbution of the muniéipalitieé
undefbstudy,.éhd thé;cht'that the physical component éf .
:théfétuay reQuired fhé.rétrieval‘of_data'frgm municipal

filés, the fimé,'éost;-and>logistic5'constrainfs fufthef‘
’harrowed down the,altefnativés to that of a postal question-

‘naire.
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The Sample
: The LhOlCC of a sample was Compllgdtcd to some. L
clent by the dichotomous nature of the data to be col- : -

'

‘ned. “In terms of the phy310a1 comnoneni o1 the study,
+ nore complete the inventory, the greatker ihe urility
which may be derived.from it. However, in,terms of the
behav1oural component ali that.woﬁld be required in order
-to make 1nferences about peroeptlonp; attltuﬁ>s, and
behaviour is a random sample of water mdnager~ In faci
to 1ncrease the amenablllty of the data to 1hg app11LJijon
of»lnfgrentlal statlstlcs, thls.would be deslrable'

' The above problcm was so]ved by treatlng Alb@rta
- &s a c]uster sample, and therefoze applying the questlonnalro o
4to 100 per cent of the sample The 1mp11catlons of T;lf
approach wlll be'dlscu sed later in thls chapter within The
seotion on "Use” of Siatlstlcdl TestO”.

The sample,fdiwhibh the pogtal questionnaire was:

sent conolsted of all managers of public water supply .

systems in Alberta. Only publlc sygtemg vere used in order

to malntann relldellty in the data.

Sample Frame

‘No liétinlx - . ec.available of commmunities in
Alberta with public water suppiy systems and hho was
‘-éhiefly re8ponsib1e'for‘thém.‘ Thus, the listing of com
munities wifh ‘water sdﬁply systems Was takén from the-

.
\

"Alberta Waterworks Sewerage and Swimming Pool Surve], 1871, .

publlshed by Alberta Env1ronment A check was made with

&




Alberta Environment to determine if additions to the list

had been made since 1971. For purposes of the sample, all

of the communities in this list were assumed to have public

systcmsww‘fhe names of the municipal secrctaries for these
communi{ics were then taken from a list of chiel officials
of all municipalities in Albcrté‘distribured by the Depart-
ment of Municipal Affairs;2

” For hamléts,'which are governed‘by the County or
Municipal Disﬁyict, the municipal secretary éf the relevant
county or district was selected. Several communities in
Imprévement Districts with systems which were not listed in
the Alberta Environment surQey were'obtainéd from the
Department‘of Municipal Affairs.3
Using the above sampling frame, a total of 253
munities wgé sélected. Since SQme of the Countieslof_
districts had two or rore ﬁémlets, one hamlet was randomly
selected from each county, leaving a sample of 2472 commyun i -
ties.. Howeyer, ten of these communitie§ were latér found
to have. either no system or a privately owned system. The

final sample size was thus reduced to 232,

Administration of the Questionnaire

In order to test the .questionnaire for clarity,

relevance of questions,,aw@;response rate, a pilot sﬁ}ﬂ&
. v " ) , v//,/
was undertaken.before mailing the final questionnaire.

Eighteen commynities of all sizes were selected, and a

qdestiOn ai was mailed to them on June 22, 1973, 'Appfox—

v

N




-
b

imately 50 percent of these were returned within threec
H .

weéks (Tabie p-1).°%

With th 18 pilot communities subtracted, the

final 214 questic . aires were mailed on July 17, 1973. All-

of the Qchtibnnaires were mailed to thewmunicibql secratar-
ies of the fespectiVe‘commﬁnities, with a request that the
quéétionnairé bé forwarded to the apﬁropriate person if
they themselves weﬁevnot responsible for management of the
Qafer system. | ‘

The Pate.of'return remained conétant untilithe
end of August. On September 7, 1873, a_reminder Qas sent
to all nonrespondénts‘including those nonrespondenté remaiﬁ—
ing from the pilot study;‘IOn October 18, 1973, a second
an final>reminder accompanied by a second copy of the
questionnaire was mailed to all remaining éommunitieé,
aéking that the;questionnaire be returned befofe November
9,>i973. The effectf@eness of the reminders, and th-=
return‘fate for the Qarious levels of mqnicipalities are

shown in Table 4-2. The overall response rate for the

final questionnalre was 71 percent, and 83spercent for the

" pilot questicnnaire. With the two questionnaires combined,

the total rate of response was-72 percent, providing 168

usable questiomnaires. -Eight additional questionnaires

arrived too late to be of use. A#together, the 1692 commuhi-

ties which responded represented_é\total of 1,217,292

-t

Albertans, .op ”“3Tbéf§§§§,dépégg¢nt upon a
. E e - b‘k ‘ . Ve }

public water gﬁf_-

13,7
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TABLE 4-1

/ .

RESPONSE RATES T0 PILOT QUESTIONNAIRE -~ . =~ -

INITIAL  NUMBER ~ - oo
. NUMBER RETURNED AFTER - TOTAL = PERCENT OF:
'RETURNED ~ REMINDER  RETURNED TOTAL RETURNED

1. —~ o

S 2TS -
TeATQ & PR
AN SN b

973 2 5 63
- - - /?.,
N ,u,?

9 (50%) 6 (33%) 15 83
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AFTER SECOND
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PERCENTAGES
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MATLED

MATLEI 'RE D REMINDER REMINDER ~ . RETURNED
Cities 8 5 Al -1 / 5
Towns 80 37 15 13 65 .
Villiages 103 50 1y 8 72

89

72

Hamlets 12 1> - 8 657
TOTALS 21y 100 (47%) 31 (14%) 22 (10%) 153 71
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“their attlbudgs, or hu

3 “I
+ + N B
] AN ’
B ~ A
Measurement of Attltnﬂo< ff\\ L — S
B = . - " 1‘) ‘ . i B
It was grgu(d in Chdpt“rrz thut d{tltudOO provide”
: ) ) v ’ i ) .
the méasurable component. {for tudjo i bohavmoura geo-

Led

e attitudes as theoraotical constiue o

'

0) N
PPCPP” MﬁﬂWuver wlyds

“dre. ane the operational® part of measuvémcht:is still
- subject to methodological prdblqu;; Mary of ihe se prqblu“

stem Trom the factAtha{ it.lu vorba] bCthlO”P WAJLh is

.bcln meq urod and vgwlo are’ ofi 2n rgluctdnf;tO"reveaI
g : A

t

, , A .
dlfflculiy 1n reveal .ing them.

('37 -

'Furthefmore,ythe characicri tlcs of. aiijLudov‘alsO“make the

measurement of both direction and 1ntéhsity possible,

»alth@ugh operationally difficult. 'The pfoblemviS'to use a
techniqve which will provide both valid and reliable data,

but which ot the same time can be cdnstrucicd‘With”relative

. : .
case.

~CGne technigue which has proven successful in

quantltatively meastring attitudes and dif ferentiating

between them, and which has been adapted Lo behavioural

. . : . . L. -, .
geography, is that of attitude scaling. he: particular
scaling technique which has been adapled for this rescarch
b ! : p o ,
project 1s a modificd version of the "Likert-type summalted

[ . v’
Y O . . . B § . -
scale™,” which provides a numbel of statemconts aboul the
attitude object and a series of response alternatives

ranging from strongly digagree to stronpgly apgree. " The

v

Sy . R o S .
Likert scale, which is recommended by Schiti,  provides

data at an ordinal level. This level of data allows the

“

ranking of individuals according to the relative depgree of

favour or disfavour of their attitudes toward a given

TN




object. . "‘;-,’ B : 3&%

- ) » » ‘ ‘ N - : - -~ . . -
/" . The procodur@/is modlfied*here,[for,accurate use
B ’ '

of the Likeft cale Pequnres that it be administered 1o a.

group repr \,ntdtlv .qf the populatidn on w}om the scale is

i
1

to bL used in ordcr to remove any btatament“‘whlch do not - : :

t‘correldic wnth Lhe oveﬂdll attltudL score " Fhls ;equurov'-. ' /?'b
;SQVLPdL test%\of the scale, us 1ng dlffcrent pdnels oi D Sy i

. o n

subjec;s;,and is both tlmc Consumlng anoﬁ%xanSLVG ‘
Thcncfore, a modlfled VGPolOH of the leert fnrmat wao usod
1n 1hdt totdl dttltuge score"'ﬁere not ait mvted dnd the
"statemcnta used in the\SCleS were based on the 1liova;
ture” dnd on a’ llmnted number of 1ntcrv1ew% thh governmentvv : -
ppr%onnel | lhls ver51on of the le rt Qcalg W1LL st311

 proV1dn an- ordlnal level of data, and allow for the 1csting

-of différenqes:notwcen Lroups on 1nd1v1dua1 @uﬂxnmntb'

!

The Qﬁostldnnalrn_\ S ‘;4\.x ‘ o !
| WhLPEdo the prw%lcms of quevklonndlre des JPH‘RPQ
beyond the ocop of this paper,’a'brief dlscusslon of éomgl oy
aspects of the questlonnalre may help to make the next three
~chaptgro on dndly51s more meanlngful The two componen‘g
of- ihe research progect are reflecicd in the dcglgn of the
qpes%}onnalre. Sectlon 1 is concerned largcly w11h tho;
physical'characteristlcs of water supply and demand, prlcing
;schedu]es, and so forfh Section 2 of the questionnaire
L was’ dhrected towards the perceptlono and dttltudeu of iho’
water mahagers.' A short thlrd section wao included,so that

\ X

L . : , L.
profile data,on the water managers, and additional comments

- . A o ) _ p

Vo
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mipht'be obiajnedh “A copy of the - guestionnaire is included

as: Appcndlx A.

»

'The utlllty of thp vﬁrlouf queéﬁions Shéuld.be K
levidénf'in the‘&ﬂélysmﬁw Mos?'aj‘the Queéfioﬁg weré

‘”cloch" for purposes of. ohortanng the time réqulrod to

answcr'the questlonnaxrc. Inte nal gheoks for con51¢thncy

were used as much as.possible, $ut again, length'of-ihe

questlonnalre prccluded an 1nd pth analyqxs of all aopocts
_‘touched'upon in the'study, i o

'

The questionnéiré was distributed in booklet

= s

fofm,-and a covering letter’éxplaining fhe‘purpose of the'
‘questlonnélre was. 1noludcd as a matter of- course. An
addltlonal letter from the Plannln& D1v1 ion of 1he Alberta.
.Departmcnt of the Environment was al 50" lﬂLludCd 1nd1catlng
the Department S 1nyerest in the pr03ect,jand théreby
adding to the credability of the resecarch as beingIWOrth—
while (Appehdix B)u Ath]e the value of the letter canAoniy
 be guesscd at,‘itjneed only be noted that a réépbnselraté
of 72 percént for a 23 page questionnaife,ié weli above
average. | |

The queétidnhaire was pretested in the pilot
studysdescribéd previously. In the pilot study,-a statif-
ied sample was°u5ed, and the questionnaireﬁgppeared {o be
‘readiiy understood by and relevanl to the managers of water
systems in 011398, townP and villages. ~Baéed on the pilot
%pdy, some minor chdnge in wordnng were made to 1ho‘

questxonnalre, and several additional-questions were added

for clarity. "Although the pilot survey was small, the
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°

,;rcbulis did Lndlcatc ihdt the btdicmchp in the leept scalc

o’

were dloO Pclcvant L i R - N

Statistical An@lysis‘ %
: ) . .
The . dala co}lccied in behav1oural %tudles such as

e

thlo are amcndble only to- thogc klnds of statlsilcal tc ic"

'whlch fa]l under. the“cla551f1catlon of nonparametrlcg'
\

: sometimcs an undcrlylng contlnuous dlstrlbutlon.

2

_naiufe arc drawn conccrnlng the pcrceptlons and attltudes

: 9 L
stain%tlcs. .Nonparamcirlc, or 1nferentlal statlstlcs, S

deal w1th Smdll portlons or samplcs of populatlons and Aref

o,

. subject to few assumptlons. 1ndcpcndence of-data, and

1Q Tne few

assumpt]ons whlch dre requ1red render nonparametrlc Statlsi~

F

-1cs approprlatc to beh&V1oupal reoearch 1nxwh1ch only

x"‘j”‘ ~o :
ordlnal level data are dchleveq, and 1nferehces of ncmo

>

J
of Peqpondcnt@ other 1han those sampled

The,data.collccted in this study appear'to:mect

\

1he requarementu fo;>;§%parametrlc statlstlcal analy81s

Although the nonrandom ch01ce of Alberta results in not all-"

'sampleQ The,rcqulrement of_lndependence>1s met'when “thc

;ofgthevassumptlons of cluster sampllng belng met 1t"
should not logncally blas the rcgults of the analyols It
- shou&d be noted ‘however, that 1t 1s argued (although

{undocumented) that cluster sampllng may not be as rellable'

as. the 81mple random sample.;_Ll o "-; S R w}

Indepcndence of data has been achlcved w1th1n the =g

- observatlons are taken 1n such a. way ihat cach stando an .

12

:equi} chance of belng chosen" Thus, 1t*would seem that .

Ve

Rt

[

L
‘,';
i
i
¥
i
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'.“J.
thc applxedtnon or_utatlstlcal analysls to the data col—

lected in the,pPOjeet-w1ll produce val;d results. In dny

@ese,'fhe resultsfof,the analysis may be judged under the
scrutlny of the above assumptlons ' j ‘ '

“«

The mdln siatletlcal test whach w111 be qud‘l°'

~_the Chl square test 13 A nonparametr1c test 1t is partlcuev,~

'larly uscful for 1dent1fy1ng 51gn1flcant between group
Pal

' dlfferences in values, oplnlons, percepthns, and atLJtude
'~The test may be used w1th only nomlnal data, and can be |

' vused to medsure a 1arge number of groups Essentlally,,.

_when testlng for dlfferences between two 1ndependont
samples, . the test is used to 1dent1fy algnlflcant dlffer@nce
I‘*‘: ‘ . N
- between thc proportlons of one group 1n varlous caiegorles

"’dnd the proportlons of a. second group in the same categorle

_FOOTNOTES

R ‘ . ; |

SR ' lAlberta Department of the Env1ronmcnt, Alberta = : f
Waterworks, Sewerage, and Swimming Pool Survey, 1871 co ]
(Edmonton: Governmcnt of Alberta, January, 1912) o

SR : 2Munlcipal Inspectlon Branch, Department of Do R
Munlclpal Affalrs, Alberta Munlclpalitles, Urban’ and Rural ' '\f,
Includlng the Chief Officials of all Cities, Towns, Vm]}abce,‘@.

" Counties and- Municipal Districts (Edmonton: Alberta Depari—i e

ment of Munlclpal Affalrs, 1973) Xerox

: JThese communlty names were obtalned from com—
' munlcatlons with J. Neil Gibson,* Field Service Branch, -
' Alberta Depaﬁtment of Munlclpal Affalrs, Edmonton, Alberta

R “For a comp}gte dlscu881on of . attitude scale
“see C. Seltiz, et al,-"Attltude Scaling", in Attitudes,
Jahoda. and Neil: Warren (Great Britain: Pengu1n
1986), Chapter 26 See also Harry S Upshaw,

ert M Blalocky Jr ,,and Ann B Blalockh(Toronto‘.
McGra -Hill, 1968) Pp. 60- 111 I . I :

»
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~ Paper No. 15 (Torontp: University of Toronto), p. 17.

. o : o 8.,
C.\%eltl?, et al' p. 315,

, - GMyra R. Schiff, Some Theoretical AquClo of
Attitudes and Perceptions, Natural Hazard Rescarch Working

.. e

7The rattionale on whlch the queqtlonnatro design ‘
is based was taken largely from T. L. Burton and G. E. '
Cherry, Social Research Techntquos For Planners (London: e
George, Allen, & Unwin, 1970), and from A. N. Oppenheim,
Questionnaire Design and Attitude Measurement (New York:
Basic Books, 1966) . o . ‘

o

‘ Experlenoe with postal questnonnanreo by many
disciplines has indicated that response rates of 30 to 50
percent are aVerage for postal questlonnalres, see Burton
and Cherry, p. 39. '

S Thé other cla331f1catlon of qtatlstlcal tests

is that of “pérametrlc" statistics. Parametric statistics
deal with whole populations, and are subject to more
rigorous assumptions than are nonparametric statistics. ,
For a detailed discussion. of the difference between the . . ‘
. two. types of Etatlstlcs, see Sidney Siegel, Nonparametrtc
. Statistics fob the Behavioural Solences (Toronto McGraw-

Hlll, 1956) F, 18. : e :

10

SPegel p. 2d.

. , IIFEP a' discussion of cluster aampllng,.oee John
'-F Freund Modern Elementary Statistics (New Jersey: - ~
Prentice- Hallf 1967), p. 195-196.  For a more complex. '
discussion, see Bernard Lazerw1t4, "Sampling Theory :and

4 Procedures", ‘in Methodology in §001al Rosearch, PP 298—

- 308. . . :

PV

12Peter Gould, "Is Statistix Tnferens the Geo-
graphlcal ‘Name for a Wild Goose"., Ecohomig Geopraphy, Vol.
48, ’No. 2. (Supplement, June, 1970), po Ukl. : :

13

-For a. complete discussion of the chi-square

- test,'see Siegel, p. 42-47 for’ the one sample test, and
_Siegel - PP- 10u 111 for the two sample test.
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Ce e I
e SRt

3 ' ) . - . . 3

Of the three géneral apeaS'under COnsideratfon,
the iollow1ng analy51s represents the "phyqlcal Jnventory"
portlon -of the research. The characierl tics of water N
supply,~water demand and the use of prlclng, meterlng, and -
fatiohihg‘wili be considered. To save rcpetltlon in the
,,forthcominé discﬁésidﬁ; it’should be noted that the resultS\
of the follow1ng analy81s are- bdsed upon the samp]o of |
communltles described in thc prccedlng chaptcr, and the

percenfagg§ and,figures.expressed are of that sample.

»
1
W

'WATER SUPPLY - B /
Sodrce | o
Approx1mafély one half of the communities 1n’
Alberta are dependent upon ground water, and .close to one
"quarter upon rivers or creeks (Table 5-1). The remalnder‘
“obtain their»municipalis;ppiies from-other‘typés of surface
wafer; thréugh purchases from other ﬁuniéipalities, dp
'=through‘com§inations of sources. The only lafge regional

"~ water distribution system is that of Edmonton, which provides

- 82.
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services-to St. Albert, Leduc, Spruce Grove, Stony Plain,
Fort -Saskatchewan, Redwater, Sherwood Park, parts of tho
Counties of Strathcona, Sturgedn, Thorhild, Leduce and

Parkland, Namao, and the Internatiqnal Airport.

13

o | . ~M\<
B : TABLE b5-1

ISOURCks OF .WATER SUPPLY FOR ALBERTA COMMUNITIES

Source - ' S ~Number Percent

Purchased ,,;Q , ' 12 . 7.1

Ground)Water

» 19 47.0

’River'or creek " o - | L ??;&\
*Lake ‘or pond v ‘ , : B 16 9.5
“Dugout' o o o - 8 ‘Q.S
Other o o , j _ 6 ' 3.5
Purcﬁ;sed and g%oUnd_wagér b. 1 - 0.6
Pubchased ahd riVer or creek ’ -3 - 1.8
Ground @ate; aﬁd river or_creek | o 2 ) 1.2

Ground water, river or creék,.aﬁd | -
’ lake or pond , : 1 0.6
o I 168- 100.0
' ‘ . ) A
‘ Y

Although 47 percent of the communities whicﬁ were

Vsampled use - ground wdter, and 38 perccnt surface water, the

w
greatest proportlon of Albcxid s popularnon (88 perccmi) is

Sdependent upon surfaee water, and is therefore llab]e Lo’)uffor

o

the vagarles 1nherent in the stochastlc nature of this source

[

e :
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(Table 5=2). However, the distribution L1lustrat od in Table b

2 is distorted by the fact that the water supplics of both

S

Edmonton and Ca].p,cn:‘y are obtained from rivers, and trli(\.'ﬂx:‘of(‘n‘o
only Llwo main sources affcet the majority of 't'hc‘ provincoe's
population. A labge poftiohlof the communitibs in the
”pub~chnsod",category are also dependent upon river watoer,

since they-are tied into Edmonton's system.

TABLE 5-2 ‘ ]

NUMBER OF ALBERTANS DEPENDENT UPON
VARIOUS SOURCES OF WATER, 1972

Source ; Number ‘ Percént
Purchased S 52,478 o
Ground water> ' o . 72,310 ) s '
S'u’r*face wate}' - 1 , 065,419 _ 88
Combinationsﬁof above 3 26,é85 o -;“Z
1,217,092 . 100.0

_The source of water suppiy in Aiberta appears to
be related to the size of the municipality and subject to
regional variafion. Smaller communitiéé'genefally tend to
rely on ground‘wateri(Table 5-3). This tendency probably
arlses from the less expensive supplles usually prov1ded by

ground water, plus’ the fact that ground water supplies in

Alberta may not meet the demands of larger municipalities.
{ . . . ; )

‘Surface water also plays a greatér'POLe“in supply in the




\‘

qoulhern and northern portions ol the province than in the

contral arcas (Table b-=0). 5
' | i

A i
TABLYL 5-3 ”;
POPULATION OI‘“ ALBLRTA (‘)OMMUN':]"J‘I-"ES ‘ Lo
BY SOQURCL O WATER SUPPLY, 1972 o -
- Source
Population ~ “Ground Water o vSur‘fa'cc Water -
0 - 500 | w2 - .21
501 - 1000 17 | | 9 .
1001 - 2000 S o . a3 1
2001 - 5000 i ; 12.
5001 + - S -8
' B 79 . I -
Chi-square ‘significant at .05
TABLE 5-4% =~ | o
NUMBER OF ALBERTA COMMUNITIES IN EACH
RIVER BASIN BY SOURCE OF WATER SUPPLY
\ | Source
River Basin' _ Gréund Water - - " Surface Water
; _ . i _
South Saskatchewan 8 , 20 0T
Red Deer .28 : 5
North Saskafchewan : 38 . S 18 ’
Pdéace/Athabasca A - -8 o S 21
Chi-square‘significant at .00l
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Wataer anlily n R - j - f), " f  g
| Probleﬁs of water qualifyArelated,to résidqntiql |
se in AlhOP‘d are minimal. _OvdeGS péﬁceht‘ofﬁthé-respdn— ‘ | ?
dents de%ovlbod thIP wuter éualjty.as very good to powd L %

‘(Table‘5~o). - The quallty of the water appears to befrelared
“to source, in that thé4maﬁagéﬁs of-thOSe“commdnitips with
pbouhd‘water‘tended tO'desdfibé theip watér supply*in'tebms
Cof thher qudllty (Udblc 5-6). The above reldtlonshlp

_between watgr source and water quallty may cxplaln why ihe

‘South SaskatcH\Wa and P ace/Athabasca river basins whlch

TR

. have the graatest depcndency on’ surface water have a - 1endency
to have the most problemq w1th water quality. (Tablg 5—7).
These quallty problems are'caused in part by deflc;ency , i
'brobléms which stém from the reliance on surface water.

" ' e ' s o . v
o TABLE 5-5
WATER MANAGERS' PERCEPTION OF THEIR COMMUNITILS'
QUALITY OF WATER SUPPLY IN -ALBERTA

-

.- ‘ Number  "Pefcent
Very Good, No_Treafméﬁt S 56 * S 33.7
Good © © U s2 . 313
‘Fair o S ' _ ”2 ‘ B [‘. 25.3
PQof o . fﬂ_‘i  ', . 13 R 7.8 A
"Ver§ qur '  ' L :r_i ; | 1.8

S .166° - . -100,0




 TABLE 5-6
'WATER MANAGERS' PLRCEPTION OF THE QUALITY OF THE
WATER SUPPLY BY ‘SOURCE N ALBERTA COMMUNITIES

4

s s

’ Quality —¥ ’
Sourcéi' : Very Gbod  Good ‘Fair Poor
Ground'WateP E L ~ 21 v 11 -3
Surface Water - i N 3 27 oy -9

'Chi—squarelsignificant at .001-

| TABLE 5-7

WATER MA GERS' PER FPTION OF THE QUALITY OF

WATER SUPPLY BY RIVER BASINS  IN ALBERTA

A\

- : Quality
River Basin ~ Very Good Good ; Fair = Poor
South~SaskatChewan - 7; 13 12 ¢ | u 
Red Deer 15 1 s 2
North Saskatchewan . . 30 17 182
Peaée/Athadeca' 4 11 9 7 -
| Chi~sqharé significant at .01 K:T\“ > “//w

S

- Shortages

0f the water-managfgs who responded to the
questionnaire, 40 percent reported that their communities.
had sufferéd shortages within the past five years. The

- ' ¢

i
I8
g
¢
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major qahﬁo of shortages was the inability ol plant ftacilitics
to (accoh\moddt‘e the demand ('1‘(11?)] o 5»8). This {aillure ia
r‘clated to peaking chdmictematlon, and le be discussoed

further in truadxext: secrt1¢n1 01 this ch q)l(x‘ A list of

those communities suffering shortages is included in Appendix

B.
| TABLE 5-8
fACTORS CAUSING WATLR @HOIlAGES
IN ALBERTA COMMUNITLL
»
. ¢

. Number ’ Percent
Actual Shortage r>.,4 ' ;7f : 25.8°
Inadequate Plant Facilities 33 ' 50.0

R Y

Actual Shortage and : i

Inadeéquate Plant Facilities -2 = 73,0
Other S o 21.2"

66 . . 100.0°

- .
-

Seventy three percent of the respondents rtported

~that the shortages suffered by them occurred durlng the

\(:

summer, ‘and 30 percent ef the rcported shortageq laoted for
a large'papt ‘of the summer (or w1nter). Twentymflve percent
\Qf tﬂe shortages otcurredtonly Quring>the peakrdays,‘anq

- u.ﬁfpereeht duringipeak hours. Future shortages are -fore-
Hseeﬁiby ué:of-the‘respondents;l(It was preeicted by these :
.respondents that the shortageo would be caused by actual |

' water shortagesgkllnltatlons of plant fa0111t1es, and

>




‘(Table 5-8).

s s e o .o C o Lo e W AT

various other reasons, particularly inadequate storage

~The propensity of many comnunities to suffer
shortages during peak periods is sugpected by the percon-

tage of "the maximum capacity which is presently being uscd

on peak days; and the proportion of communities in which

consumption increased to over 90 percent of capacity from

¥

P

1971 to 1972 (Table 5—10).\“Thevresﬁl{é portrayed in Table

-5-10 are incomplete to the extenﬁ that the water managers

- <

in the majority of communities are unaware of either one or

both of maximum daily pumpage and. maximum capacity.

-9

o

TABLE

FACTORS PREDTGTLD TO CAUSE FUTURE
WATEER SHORTAGES TN ALBERTA

Number: Percent
Actual Shortage Sy 29.72
Inadequate Plant Facilities 20 H1.7
b 8.3
Ot e ’ 10 20,8
N e : M
4y L0, 0
The vesponses spovided Ly the wator manaperas indicate
that al o communitics, coxcept for four, have Some gtorap.:

capacity. The Jdotay Gre incomplete in this arca, bul it appears



v
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TABLE 5-10

PERCENTAGE DISTRIBUTION OF ALBLRTA COMMUNITILS BY
AMOUNT O MAXIMUM CAPACITY USED ON PEAK DAYS *

“«

Percentage Usged

Year 0-50  531-75 76-80 81-85 86-90 91~95 96-9% 100

19772 13.6 27,1 8.5 8.5 11.9 10.2 11.9 .8.6
1871 11.1 © 40.1 9.3 7. 11.1 5.6 3.7 11.1

that storage is adequate for most communities, except. in

"

those suffering shortages. Thirteen percent of the respon-

dents also have fire reserve problems, mainly stemming from

storage inadequacies.

Shortages are not . a preblcm ppculldr to any
partlcuLar size of commdﬁxty, bui there does appeap to be

some regional variation. There is a greater tendency for

shortapges to occur in the South Saskatchewan river basin

than in other areas of the province (Table 5-11). Thigo,

again, is probably due to a combination of peak demand

characteristics and water scarcity, and will be ewxamined in

greater detail in the next scction on "water demand". The

spatial distribution of communities in which shortages werce

reported is portrayed.on Map 5-1.

Water Supply and Sewerape

It has been argued in previous chapters of #this

thesis that efficient management of the demand for water can



)
A

Map 5-1

Major River Basins A
Communities With
AA L
Shortages A
9 AA 24 £
- uA )
AA A

Sqatia'i Distribution of Residential Water
- Shortages, Alberta, 1968~- 1972

1.
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TABLE 5-11

N FREQUENCY OF WATER SHORTAGES BY:RIVER BASINS
- o "IN ALBERTA
Shortages P

River Basin | ~ Occurred "~ Did Not Qécur
South Saskatchewan . 2.2 | . 1y
Red Deer - “13 20 -
North Saskatchewan 22 - v 45
Peace/Athabasca | 22

- 66 101

Chi-sguare significant:at .05

AY

reap benefits through savings inosewége treatmé;;\ga§f§r\\\g\\.
Méreover, since institutionalkresponsibility reéults ﬁn
_different attitudes,. in terms of whethér or not sewage
would be considered:part of a water supply;problem, iiv;~
would seem beneficial fo have water and‘seWerage respon-

sibility within thé same department.

| In Alberta, 63 percent of the communitiecs have _ //
the sewerage depaftment as part of the Qater supply depart- /
ment . Thié situation ma& stem fbom staffing pboblems in
smaller municipalities; for, unfortun.tely, the two departments
tend” to separate asithe communities become larger (Table 5-
12). “

Inclhding the sewage bill with the water Dbill can

&
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IABLE 5-12
" ﬁ '
STATUS OF ALBERTA MUNICIPALITIES BY RELATTONSHIP

BETWELN WATER AND SLWAGE DEPARTMENTS

Water and Sewer in

- : . ‘  “Sémé‘ - S .Sepafaté:'
Status: S o Departments : | Departments
Gities . ow 5
‘Téwné',  ; :t_7iv v : _:38  ‘;"" \_.., y 32 ,~ >H
villagés/Hamlets ‘,"1‘ -_gg D | .gg
| f , ‘7 >162 , -  " 5§ 

‘Chi—SQQéPélsignifigant’at .05

- Including the sewage bill with thé‘water bill can
also be an added indﬁceméﬁt fo consﬁmérs to éave Qater,
pérticularlyiif~the aﬁoént of the‘50wage bill is based on
the,quantify of‘watér used. 'Regrettably;‘no iﬁfOrmation
was collected on whether the;averagé charge is a flanfatg
.or is based én the quantity of water ‘consumed. - Data were
collected, though' bn thé méans of présénting the sewége
blll An order to. determlne if the mechanlsm presently
‘ex1sts for this method of charglng This approach 1§\bnlyv
useful, of course, if the water is metéred. Of the 101
’QQmmunities.which do meter,'57.do include the séwage charge -
in fhé totalwwater bill 22 send 1he sewage bill along with

the‘waterbill, and 22 send the\ﬁewage bill entlrely separately

Thus, the logistics of Qendlng the bills together if the




'_'9'l.‘
charges were 1nierdependent could be La81ly hand]ed by most:
communltles, and the publlc in. the majorlty of communltles’

are used to paylng thevtwo blllo togeLher;-

Expansions

Ih.eighty’oommhpitiesA(or ﬁs'pefcénf»bf the
.sample) expan31ons of the water supply systems have been‘
-undertaken w1th1n the past flve years These expanslons“
vlncluded 1ncreased treatment capac1ty, the development of ,_p _g?
'new sources, more pumps, storage fa0111t1es,'and in abOUt-,,; "Hi_
six percent of the cases, the 1nstallatlon of meters
Forty five- percent of the 80 munlclpalltles undertook
iexpan81ons in two or more of the above‘areas Nlnety—Onek‘
- percent of . the expan51ons were pureiygoapa01ty 1ncreases ~
and 50 percent of all expan81ons afforded excess capac1ty,»:

As mlght be expected the majorlty‘of the expan81ons took

place in the 01t1es and towns (Table 5-13)

TABLE 5-13

MUNICIPAL STATUS OF ALBERTA COMMUNITIES
WHICH HAVE UNDERTAKEN .EXPANSIONS

Status . Have Expanded ‘Have Not Expanded
Cities ‘ 8 : ‘ : . 1
Towns L 46- - 28
Villages/Hamlets © .24 : o .63

78 82
v Chi-square significant at .001

o




\
i 3)

A stady'ei alternat:vés was underLaken in 62
1pcrcent of the communltles pPlOP to 1n1t1\tlon of an
expans;on, However, yhese etgd;es weregu ually only -
directed towardsethe,mgsf eeenbmiceﬁeaaS of increasing . the
supply,_and”onlyfé ﬁercenfaof.tﬁpse eQm@@niiiee.iﬁ whicﬁ
fabilitiee'Were expahded céﬁéi&ebee the use of management
alterhatives, and‘én most?casée, that was in‘ﬁherform of
,metering.‘ SR g _ “'}_A | {

o . K . N i :

- Future expansioné are being planned!by 38 percentm
9. the respondlng communltles 'And. as in the case of
'those communltles 1n whlch expan31ons have taken place, a -
/81gn1flcantly hlgher proportlon of those communltlos
iplannlng future expan31ons belong to the hlgher population
.groups as meauured by both populatlon and mun1c1pal status
lt is also lnterestlng to note that of the communltles

plannlng expan51ons only lB_perceB; had yet done a study to

determine the cost of alternatives.

Leakage

| ~The actual amounts of da%er lost through leakage -

can only be<nalcu1ated accurately by noting the difference:

ibetween metered sales and phmpage ' Thls requlres .both
unlversal meterlng and the meterlng of pumps. | In Alberta;
few mun1c1pa11t1es are aware of the amount of water lost
through leakage, wh1]e the remainder claim remarkably small
. losses (Tablc 5 14) Of the 24 respondents who profess no
‘&leakage though, only elght of them represent communltles

which are’ metered.

°
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TABLT 5-14 °

i PLRCFNEAGB OF TOTAL WATER SUPPLIED WHICH IS LOST
-THROUGH LLAKAGE IN ALBERTA dQMMUNITIIS 1972

Percent Leakage of

- Total Pumpage ' ‘ Ngmber, ‘EEEEEHE
None ~ R TR T
1-5 o - | s s
6-10 | | ' B 1.2
IEETa | o - 2.4 B
dﬁknewn | 125 | 7é.6

b
(o]
=
o
o
o

t

quty—seven percent of the managers’reported that
‘a leak detection’program ie_not ¢onducted in their communi—
ties; Twenty-eight percent have eefablished programsAto |
contfol'leakage in their own mains, andv?S percent attempf
to control leakage 1n both thelr own: and in private facili-
tles.i The' presence of a leak detectlon program is not
inf}uenced by size of communlty, or even by the occurrence

;-

of water'shoftéges.

) Profit‘ahd Loss

2 Although water supply utllltles will recelve
funds from general revenues 1f they suffer a 1oss, it is
1nterest1ng to note how many are self- supportlng, and ‘how
many actually contrlbuteﬁgg general revenues. O0f 130

>
—

e T R
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respondents, 41.5 percent reported a profit in 1872, and
H0.8;percent a loss. Thé remqiﬁing number indicated th@t
they broke ¢ven, Although the majority of the_commuhities
had reiativély‘éméll prqfits’§r'lbssé3i some were large
Y(Tablé 5~lS>. The reasohs for the 1arge»lo§ses often

stemmed from the problem of repaying previous expansions.
. . {4;«. : . . . .

TABLE 5-15

PERCENTAGE DISTRIBUTION OF ALBERTA COMMUNITIES BY
~ AMOUNT OF PROFIT OR LOSS SHOWN BY THEIR WATER SUPPLY
UTILITIES, 1972

Amount (1000's of dollars) ' Number of

1-2 - 3-5 6-10 11-20 21+ " Observations
Profit - 45.5 1l.4 22.7 ~ 13.6 6.8 by
Loss.  32.6 30.2 16.3 1u.0 7.0 - 43

g

WATER DEMAND.

‘Per’Capita Demand
. Perhaps the most useful index for describing the
demand for residential water is in terms of gallons per
capita per day (gpcd). However, of %he déta available for
the 168 cdmmunities represeﬂted'in the resbonse}to the
: quesfionnaire, only a sufficient amount of data could be
proQided to calculate the avepage'per:capita coﬁsumptidﬁ

eper day‘iﬁ 1972 in.58 percent of the communities;,%%:397l

for 50 percent; and in 1969, for 47 percent (Table 5-16).
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, | TABLE 5-16

t

mmwom2H>mm,UHWHWHwGHHoz_OM ALBERTA COMMUNITIES BY

PER CAPITA CONSUMPTION PER DAY

gpcd (Lped)

Year . 0-50  51-75 76-100 101-125 126-150 151-175 176-200

201+
0-227 228-340 341-455 456-56§  569-6§1  680-796  797-909 910+
. 1872 . 26.5  36.7  15.3 102 3.1 1.0 4.1 3.1
1971 28.9  34.9  15.7 7.2 u.8 ‘1.2 3.6 3.6
1969 '39.2  25.3  13.9 6.3 . 7.6 3.8 1.3 2.5
| | | - . . - :
Without Effects of
-Industry, 1972
“ 27.6  37.3  15.3 10.2 2.0 - 1.0 - 3.1 3.1
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The figures in Table 5-16 are distorted sliaightly
in that many of the communities are almost purcly residen-

tial, while some of the larger ones sell considerable

amounts of water to industry. »Thus, a distribution for

1972 similar to that in Table 5-16 was calculated, except

w1th thc amounts uscd by indus

try subtracted. For compara-
tive purposes, thds breakdown s included in Table.5—16.
Although the brea wn by commnnity providedAin
Table 5-16 1ndlcates that eragé daily consumption in a

1arge number of the com unltles falls in the 51ggped to 75
gpcd (232 1pcd to 34 lpcd) range, actgal average per
capita oonsumptio per day in the prov1nce 1s somewhat
obtalned for 1966 and 1967 1nd1cate

consumptlon was abo 75.5 gpcd (3u3 lpcd) and 73 3.

"gped” (333 1pcd) respectlve y. By 1968 thls ‘had increased

100.2 gpcd (455 lpcd) And, for 1971 and 1972 the

\
figures are 92.7 gpcd (421 lpcd) and 119.3 gped (5u2 1pcd)
Also ev1dent from the above dlstrlbutlons of per
capita co sumptlon is the fact that Alberta communities do -
not pro 1de a. great amount of industrial water ugh

unlclpal systems (Table 5- 17) It may- be assumed

,then, that the majorlty of demand characterlstlcs, such. as

peaking, do stem from re81dent1a1 water demand. HoWever,
Table 5-17 contalns a llstlng of only the amount of dter

used by large water us1ng 1ndustr1es 1n .some of the cities

and towns. Actual 1ndustr1al use may be somewhat higher.
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TABLE 5-17- . ;

PERCLNTAGL OF TOTAL MWNICIPAL PUMPAGE SOLD TO

LARGE WATER USING.INDUSTRIES IN ALBERTA
Cities ‘ ﬁercentage Sold ?
Calgary. » Vj ' | , ‘5f8

"Edmonton o 9.7 - | 3
Lethbridge - . 25.9
Lloydminster v" : o 1.4
'Medicine Hat o T ‘10.6'
Red Deer | o 18y
Wetaskwin o 8.5 ]
Touns
Brooks ' - 3.4
’ Dray&gn Vailey ' ‘ 0.5:
0lds | : o 0.4
Peacé River: " - B 0.1 -
' Ponoka o 02
Redcliff Y 2.3
Redwater ‘ e ) . 65.1
Stettler o - , ) >0;2‘
St. Paul _'- | | _ ' | 0;7_ .
- Taber - o . 36.8°
Vauxhall o S 29.3

a1

- Per capita consumption can also be expected to be higher in,

s

{
»
7
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large centres due not only to incrcased industrial and dom—
‘mercial d 5¢, but., a]so to increased municipal use. This
Lendency shows upwgn Alberta when municipalities are
gpouped to test for differences between villages /hamlotq
and cities/towns, both with and without the effects of
industry. The resulfs of the test without the effects of

induetry are,presented in the following table (5-18).

TABLE 5-18

L ¥

AVERAGE PER CAPITA CONSUMPTION PER'DAY IN&ALBERTA

In-197?, WITHOUT THE EFFECTS OF INDUSTRY Y STATUS '+
' OF COMMUNITY :
gped (£ped) )
Status  '0-50° 51-7% 762100 100+
o 0-227 . 22§-340.,  341-455 456+
‘Cities/Towns g 21 10 C 1y
Villages/Hamlets )18 - 16 ; s 5

 Chi-square sigmificanffat .05

%

Increases in Demand

o

?/e demand for re81dent1al water is %ncrea81ng 1n'“

- . ’

the majorlty of communltles 1n Alberta, and decllnlng in a
’ % -

',relatlvely small proportlon of them. Although these changes,

-1n demand may be noted from year to yeav they are particu-

larly ev1dent over the five to six year perlod for Wthh

the data are avallable. General 1ncreases 1% total consump—

“tion may be expected in a grow1ng prov1nce, in whlch many

R




communities increase their population quite significantly

from year to year (Table 5+19).

More signitficant

15 the

general trend of increases in average per capita consump-

tion per year, which indicates that even.in slowly ErOWI g

communitics, increasing demand can put pressure upon plant

facilities and water supplies

(Table

TABLE 5-19

v-20).

PERCENT OF'ALBERTALCOMMUNITIES SHOWING INCREASES
OR DECREASES IN ANNUAL CONSUMPTION

.1
Percéhtage“ o Years :
Increases/ 1966- 1967- 1969= 1971= 1966- 1966
~ Decreases 1867 1969 1971 1872 1971 1972
Decreases |
' More than o : »
-20 0.9 14.5 5.6 1.2 13.4  13.3
-20 to -16 -~ . 7.2 3.7 - 3.0 4.0
-15 to -11 3.7 1.4 5.6 4.8 4.5 1.3
-10 to -6 0.9 2.9 13.0 3.6 1.5 2.7
-5 to -2 0.9 4.3 . 5.6 8.y 3.0 1.3 .
-1 to +1 . 187 7.2 13.1  26.5 1.5 -
Increases . :
2 to 5 4.7 2.9 7.4 6.0 7.5 _ 1.3
6 to 10 23.9  13.0 13.0 19.3 1.5 2.7
11 to 15  12.8 -10.1 - 11.1 9.6 3.0 2.7
16 to 20 11.9 2.9 9.3 - 8.4 - 6.0 4.0
214 15.6  33.3  13.0 12.0  55.2  66.7
Total
- Number of ) _ T . v .
Observations 109 .. 69 54 83 6.7 75
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scems that in the larger céntres there is d4. greater tendancy
toward increases in par capitd consumption. However, of

the smaller communities in which per capita increcases are
evident, the increases tend to be Signjfiéantly hiphor

fladble 5-210. Althouzh the reculte Zn Table 5-27 arc Grily

for the years 1966-1972, the pattern is similar in otherp

cases involving & to 6 year time periods when tests arc.

5
made with both population size and municipal status.
TABLE 5-21
POPULATiON OF ALBERTA COMMUNITIES BY PER CAPITA
INCREASES OR DECREASES 1IN CONSUMPTiON, 1866 TO 1977
Increases % -
Population Decreases . 1-20 ' 21+

Up to 1000 13-

=

2y
1001+

iw
e
Jes

o
-
-
w
w
«w

Chi-square significant at .05

Peal Demands -

As noted in Chapter 33 peak demand characterictics
are important in that they often dictate the capacilty of
plant facilities, and may result in unnecaessanry eXpénditupns.
Largc portions of this peak demand usually go to "non-
essential" uses such as lawn-watering, and arece thercfore

subject to reduction throupgh the application of mandagemnen i

s

alternatives,



" In Alberta, pecak monthly consumption is a signi-

ficant factor in. demand patterns. Of the 98 communities -

for which data are available, average monthly consumption -

was excecded by more than 50 percent in the peak month in

18.5 per cent of the municipelitics, and 48.9 percent. of

the communities exceeded lowest month by more than 50 percent,

and often by as much as threc to fogr times (Table 5-22).
If the lowest month is assﬁmgd to be one in which wafeﬁ
consumption is réstricted to mainly essential_useé; there
should be some 'room for redﬁéfag;ﬂ;;;;higngw;h%imes that
amou;t is consumed. In the majority of communities (81.6
percent) peék demands also occur in fhe four months of May
to Augusﬁ when the use of ‘water for iawn irrigation, car
Waéhing, and swimmning pools is at its peak (Table 5-23).

| Peak day demand is perhaps even more sjgnificant

than monthly demand in terms of setting design paraﬁeters Tor

treatment, pumpage, and storage. Tﬁe_distribution of per

capita consumption on peak days as a percentage of average

per capita Consumptionbclosg}y parallels that of peak

o

monthly demands (Table 5-24). 1In 1872, 7h.1 percent of
the observed communities had peak pév capita consumption

“ . L.
per day exceed average per capita demands by more than 150

percent. In 1971, 71.7 percent of the observed communities

- " » )
suffered peak Qay demands which exceeded 150 percent of

o \ . .o .
average annual demands, with two communitics exceeding 600

percent of average demand in both years.

nt
[ AN
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TABLE 5-22

N PEAK MONTH CONSUMPTION IN ALBERTA ooZZCZHHHmm AS A PERCENT
OF AVERAGE AND LOWEST MONTHS OF OQZmCZmHHOZu 1372

N

Number and Percentage of Communities in Each Category

. Number Percent Number Percent
c Percent . Peak Month Over Average Month | Peak Month Over Lowest Month
/M ] “ d « . )
100-110 22 .22.4 _ 17 . 17.3
111-125 3 31.6 5 | . 5.1
126-150 - 26 e 26.5 | 28 | - 28.56
: 151-175 8 . 8.2 16 16.3
176-200 8 8.2 10 10.2
201-300 . 3 3 | 11 11.2
301-400. 1 - P 1l 11.2
: 98 100.0 h 98 . 100.0
-k
: . :
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\
TABLT 5-23 u
NUMBLER AND- PLRCENT OT ALSERTA COMMUNITILS HAVING |
MAXIMUM,CONSUMPTIpN IN\EACH'M@NTH, 1971, 19772.
1971 1979
Month Number Percent Number Percent s
januafy - - |
February il 1.5 -
March L 6.2 i 5.7
April i 1.5 2 2.9
May 111 16.9 10 14,3
June 15 23.1 23 - 32.9 N -
July 12 18.5 12 S17.1 j\f
August 15 23.1 13 18:6
'September 3 bL.6 2 2.9
October - 1 ‘1.4
November ﬁ}’ -1 1.5 1 bl.ﬁ .
December 2 3.1 2 2.9
65 100.0 70 100.0

As might be anticipated, the peak demands tend

to be much highér in the drier portions of the province,

namely in the South Saskatchewan river basin (Tables 5-25

and\ 5-26). A greater proportion of the communities in the

South Saskatchewan basin tend to have higher peak to average

demand ratios, as well as peak month to lowest month demand

ratios. It may be these peaks which account for the greater
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TABLE 5-24

3

- PLAK DAY- PER €APITA CONSUMPTION IN ALBERTA COMMUNITIES
"~ AS A PERCLNT OF AVIRAGE PER GAPITA CONSUMPTION

Number and Percent of Communitics in Each Category

1971 1972
Perééﬁt‘ o Numbef Percent . Nﬁmber ‘,‘qubcent
100-110 =y Co1le 1 1
S 111-125 S  '  1090w els
126-150 . 13 24,5 T T
151-175 g 17.0 8 1209 O
176-200 11 20,8 | 22,6
201-300 12 22.6 18 . 30.5
301-&00A o . 7.5 -3 u.g - .
401-600 - R o |
601+ S 2 3.8 2 3.
53 ﬂ ~100.0 - 62 . 100.0

proportlon of shortages suffered in oouthern Alberta, as
was 111ustrated in Table 5- 11 ‘ '

-



TABLE 5- 25 | K

NUMBEk OF COMMUNITIE% IN BACH RIVER BASIN IN ALBLRTA
CLASSIFIED ACCORDING TO PEAK MONTH ‘CONSUMPTION AS A
PERCENT OF AVERAGE MONTHLY CONSUMPTION, 1972 .

‘Pércehtage p
River Basin : 100-125  126-150 151+
,Souih Saskatchewaﬁ L _Bf ‘ 2 ? .ll
Red Deer N S _
.«North'SaskatcNéwan 24 . | S 11 - 6'
. .Peace/Aihabasca , | 12 5 2
| | 53 ,'. ©26 19

vChi~square significant at .05

TABLF 5-26

NUMBER OF COMMUNlTIES IN EACH RIVER BQSIN ‘IN ALBERTA
CLASSIFIED ACCORDING TO PEAK MONTH CONSUMPTION AS A\
PERCENT OF LOWEST MONTH CONSUMPTION 1972 } g S

Percentage

River Basin  100-125 126-150 151+

1South Saskatchewan ' i S, i , 13

Red Deer / 3 év | 7

North Saskatchewan o g 1 13 19

Peace/Athabascé 7 5 5 -9 '
| ; | 22 28 ug

Chi-square significant at .05




Regional Variations in Demand

110.

'/.

-Using average»per.capita consumption per da§ as
an 1ndex of demand, we may infer that consumero in the
South Sa katchewan river ba31n tend to demand greaLcr
quéntities of water than do consumers in the more northerly
parts of Alberta (Table 5;27). As in the case of peak

demands whichAare also of greéter magnitude in the South

Saskatchewan basin, these’'differences probably stem from

the drier climate and the greater use of water for lawn

irrigati®n. These results; prtayed in Table 5—27, also
‘ K

“occur if per capita consumption without the effects of

- industry is considered.

TABLE 5-27

AVERAGE PER CAPITA CONSUMPTION PER DAY, 1572;“-~'~
BY RIVER BASTNS IN ALBERTA

gpcdl(ﬂbéd)

River Basin © 0-50  51-75 756 -
0-227 226-340 341+
South Saskatchewan 2  , 16
‘Red Deer : o s . g 3
Nérfh&§askatchewan g 11 | R 19 : 'Ali
Péacé/AthabasQa o ‘_§ | 17 - 6
| 36 35

Chi—squarewsignificant ;




Demand Projections
Demand projections have been undertaken in only

~?7 percent,'or 45 of the commnnities sampled.' Of thesc
projecfioﬁs,‘?l‘percent were a Straight—line projection
from past demands,-lé percent were based on future gpowin
progectlons at prosenf per ‘capita demande, and the remain-
ing number ef respondents wére uncertain- as to whaL their
progectlons were based on.

" Most of the 1nadequa01es of. demand prOJectlonf
referred to in Chapter 3 appear torbellntrln81c to those
‘complefed in Alberfa; None.of fhe prbjections appearlto

. > .
account for changes in the rate of growth of per.capita

demand nor do they allow for the p0831b1111y of changlng‘

demand patterns through pricing or ratlonlng pollc1es

These 1nadequac1es seem partleularly SlgnlflCdnt when it 1s

cons 1dered that the majorlty of progectjons have been made

in the larger centres (Table 5-28). Although 80 communities

have undertaken'expansions, and only 45 havevundertaken‘
‘ppojecfions,‘it is evident that most projections are com-
pleted in conjunction with system expansions.

TABLE 5-28

ALBERTA COMMUNITIES WHICH HAVE MADE DEMAND
_ PROJECTIONS BY MUNICIPAL STATUS, 1973

Status . _ Projeetions No Projections
.Cities o : 8 L k !
Towns N v 3 | 38
Villages/Hamlets - | 2 A

T 113
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METERING

Extent'éf Metering

- Universal metering of water consumers is undér— B
taken in the.majérity of Alberta municipalities. That is,
64 percent of all communities meter sales to industrial,
commercial, and residential uéers-(Table 5-29). Sikty—six ,.‘
’percent‘of»the respondents also meter their‘pﬁmps. Uhfor- 
tunately, theré is no.relagiOnshipnbétwéen gustomer metering
and the metering of pumps, which is significanf to,the o

calculation of losses due to leakage (Table 6-30).

TABLE 5-29

EXTENT TO WHICH METERING IS EMPLOYED IN
ALBERTA COMMUNITIES, 1973

Metering : ‘ L Number ~ Percent
vNot'ﬁsed 1 I o2 26
Commercial/ .dustrial Only* 15 ‘ 9,&
Universal ” 102 _BL4.2
| o 159 ” 100.0

. 3 . .
* Includes Calgary, which meters a
portion of the residential customers.

g

‘The use of meterihg for residential purposes 1is
dependent to some extent upon,population size ahd municipal
. status, with greatér prqportions of the larger communities

inyolVed in residential metering (Table 5-31). Whether or

not pumps are metered does not seem to be related to either



. i
~population or municipal status.

TABLE 5-30

RELATIONSHIP BETWEEN EXTENT OF CUSTOMER METLRING
AND THE METERING OI' PUMPS IN ALBERTA COMMUNTTIES, 1973

Pumps
Customer Mectering | Metered - Not Metered
Not Used | 22 18
Commerciai/lndustrial Only* w0 4
Universal ,'v : .. _68 | - 28
| | 100 o 50

Chi-square not significant at .05

o

Includes Calgary which metefS’a
portion of the residential customers.

. TABLE 5-31 -

POPULATION OF ALBERTA COMMUNITIES BY METERING OF
' RESIDENTIAL CUSTOMERS, 1973 -

Residerntial Customers

Population' - Metéred  , Not Metered

0-500 . | 30 E 3u

501-1000 20 g
©1001-2000 | 20 8

2001-5000 20 6
5001+ 12 .2

I B ? 102 7

-Chi-square significant-at .05

+
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Impact of “Metering

It was anticipated that metering might have an
impact in at least three areas of residential waten supply:
the demand for water, the profitability of the'water
utility, ahd the amount paid for water.

The use of metering does appear to have an impdét
Qpén demand.leveis. There is a éignficanf difference +in
avefage per capita cohsﬁmption per day between metered and
unmetered residential cdmmhnitiés{ Those communities
.without metering tend to have a high level of pér capita
‘ demand (fable 5-32). Metgring, though, does not appear to
have any consisteﬁt effect upon per capita increases in.
-demand, ﬁor'upon the size of ﬁgak:ﬁemands. |
TABLE 5-32
IMFACT OF RESIDENTiAL METERING IN ALBERTA ON\AVERAGE.

PER CAPITA CONSUMPTION PER DAY, WITHOUT THE
" 'EFFECTS OF INDUSTRY, 1872 B

S _ ___gped (£ped)
" Residential _ 0-50 51-75 .76-100 101+ .

Customers 0-227  208§-340  341-454 455+
Metered 23 29 1
Not Metered Yo 7 3 10

Chi-square significant at .01

Résidents of metered communities also tend to pay
Mmore for their water, in terms of average monthly water

bills, than do residents of unmetered communities. This

. .




differcnce, however, cannot really be considered to be of
any great consequence since most Albertans pay velatively

1ow amounts for thcir water (Table 5-33)!

TABLE 5-33

IMPACT OF RESIDENTIAL METERING IN ALBERTA ON
AMOUNT OF AVERAGE MONTHLY WATER BILL, 1972

Residential o _ - Water Bill (Dollars)
Customers i 0-5,00 - 5.01+
Metered ' - 3y | 61
Not Metered _ ‘ 37 . 14
-Chi-square significant at .00l 7

Despite the fact thaf'the communities‘ﬁith meter-
ing tend to have both lower per capita conéumption, and
vhigher revenues per seryice, their water Sﬁpply utilities
tend Ib have a.greater propeﬁsity'téléuffer deficits (Table

5-34). This could Be due to a problém of the price attached

i
|
¢ i

to the metering being too low, or possibly, meters werqu

installed becausejtheAcommunity was using too much water

and losing money alr@ady. .Or, in light’of the fact that

out of the 77 communltles in whlch system expan81ons have
a

taken place 57 communltles are metered it may be that the

utllltles are paying off capltal expendltures The above-

is only conjecture, however, and has not been documented.
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TABLL 5-3h
]J4I”A()j"01" RESTDENT AL METERTING ON PROP IS
AND LOSSUS O WATER UTILITIES IN ALBERTA, 1977

e i o A e 2 e e A e e e ot e

Residential

Customers Profit Broke Tiven Lo
Metered 26 19 L 37
Not Mctered ' 25 ‘ Uy 12

Chi-square significant at .06

PRICING

Types of Pricing Séhedulesl

Four types of pricing schedules are used in

N

Alberta, the predominant one being flat rate. A notable

number of municipalifies (25.8 percent) use a Declining

Blbck Rate (DBR) schedule. Over four percent of -the res- /

pondents. reported using an Increasing Blocke Rate schedule

(IBR), but not éll”of.them included‘a copy'of fhejy pricing
scheduie\fo a1low‘for verification (Table 5-35). Since fhe‘
number of_COmmunitieé_with'IBR schedules 1s small they were
grouped with those‘having'coﬁstant rates, and for purposes

of analysis are categorized as "con<servation" schedules.

5
o

-The type of schedule used by“a community is deter-
mined largely 'by iys populatioh size. ?Dis determination \7

stems ﬁot.phly from the fact thatjsmallep;qommunities do not ~
havé metering and {hgreby;ugé-é flat raté, but that communi-
ties- with métering; particularly those with a population of
less than 1,000, have éimﬁchvgpeater tendency to use a

&)




TABLL L-3%¢ -

TYPLS OF PRICING SCHIDULE SUSED Tl ALBERTA, 1973

1a0)

N er Peoee b

Flat Rate ) Go 1.7

increasing Block Rate 7 ooy,

corservalion rate than larger towns which tend %o af{se a DBR

1

wencey may bhe dua to a

—

Sc’}';edule (Table 5-36). This 1ic
proference on the part of smaller towns Lo use a simplistic
rleing cohedule which is easily applicd, plus a desire on
he part of larspor communitieg o p‘)’*oviaxlcv cheap water to

larmpe (‘(.\11"'31,11.’1%‘1"’53 in Oll’di_‘,f’ to encourags industrial growih and

ceonomio deve

—~

i thio tendoency for

companities in the South Sackaetcoli-wan Tivaor




TABLE 5-3¢

POPULATION OF COMMUNITIES TN ALBERTA BY TYPH

PRICING SCHEDULLy 1973

or

Schedule .

Population Tlat Rate D.B.R.

Conservation

0-500 T 39 2 22

' 501-1000 8 6 12
1001-2001 g 11 S
2001-5000 6 |
5001+ | _ 1 8 | ' I

Chi-square gignificant at .001
. :

5-37

TABLE

oCHEDULY TYPFES BY
1973

0" USE
BASING

FREQUENCY O DIFFERDNT

I

e

RIVER

Schedule Type

River Basin CBLUR.

Ssouth Saskatchouwan 20 b 6

Red Deer ‘ v Q 9
North Saskatchewan
Peace/Athabasca 11 11 6

Chi-square significant at .05

Conservation .
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Structure of Schedules

The 'structures of the schedules Qsed in Alberta
are simllar to fhose uscd elsewhere, Thé constant rate
schedul =, as usad in Alberta, involves the uoe of a mirimum
charge for a minimum amount of water.. The second bléck
continues at a constant rate per unit of water.

The number of bloéks in-the IBR'and DBR schedules
is small for most communities. OFf the 33 communities with
DBR and 13@ schedules for which a copy of the pricing
schedule was.included, 17 héd only 3 blocks, and 16 had u
or.morc, including the first minimum-block. Thus, the |
opportunitics for having the:demand curve reflected in the
schedule appear to be limited, while the opportunity of
geltting Cheapérawater through high consuﬁption appears to
be quite'promising.

- There is a definite tendency for smaller com-

munities to use fewer blocks (Table 5-38). Since™larger

municipalities alsp tend to use DBR schoedules, 1t would
seem th:l the larger communities are committed +o providifig
a
high voiane consumers with inexpensive water.
In order to assess more completely the ability
,
to consumers to control the amount of their water bills
under existing schedules, consideration was dirécted towards
the size of the. first minimum bioc% in the price schedules,
and ‘the size of the units for which the consumer is charged

in the second block. -

The majority of communities have their first
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“TABLE 5-38

STATUS 0" ALBERTA MUNICIPALITIES BY NUMBER OF
BLOCKS IN WATER PRICING SCHEDULL, 1973

Number of Blocks

Status 1_2; 3 L4+
City ' 3 1 5
Town | T o1y 1 7
Village/Hamlet | 22 | 2 IR TR
Chi—squafe significant at .01 | \:%;;

block in the range of 1001—u000 gallons iu550 - 18 18u'1>

as a minimum pér monfh (Tabie 5-39). 1If avérage consumption
per capita were aésumed'to be 50 gped (227 1lped), a low
'estiméte of monthl? householdvconsumptibn, kassuming 3!5
persons per househoid), would be in the order of 5,250

gallons 266 1). In the majority of towns, then, the

_average hoﬁgehold‘will probably exceed‘the minimum amount,
which means that opporfunities for savings will dgﬁend upon
the size of units in the second block. This possibility is
liﬁifed, however, in that 61 percent of the responding
communities had their second block units in thousands of
gallons, aﬁd an additioﬁal 15 percent used unitsﬁﬁ?ﬂaﬂl—700
gallons (2632-3182 l)ix_Only 18 percent of the communities
had the second block in 100 gallon (454 1) unitst(Table 5-

40).

Moreover, in the 72 communities under considera-
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“TABLL 5-39

yQr
RS

L

BLOCK IN WATER PRICING

SCHEDUL%S'USED IN ALBERTA COMMUNITIES, 1973

Size 1in
Gallons (ms)

T 0-100 (0-.45)
1001-2000 (.46-.90)
2001-3000 (.971-1.4)
3001-4000  (1.5-7.§)
4001-5000 (1.9-2.3)
5001-6000.  (2.4-2.7)
6001+ (2.§+)

Schedules
‘Number ‘Percent _
3 4.3
19 27.1
24 34,3
11 15.7
5 Y 7.1
3 ; ¥ 4.3
5 7.1
70 100.0

TABLE 5-40

SIZES OF UNITS IN.THE SECOND BLOCK OF WATER
PRICING SCHEDULES USED'IN ALBERTA COMMUNITIES, 1973

» Size in”
Gallons” (Litnes)
0-100 0-454
101~200 455-090
201-300 910-1363
301-400 1364-168168
401-500 1619-2273
501-600 2974-2727
601-700 2726-3162
701-800 3183-3637
801-900 3636-409]
901-1000 4092-454¢6
1001+ 4547+

Schedules

Number Percent
13 18.1
1 1.4
2 2.8
11 15.3
Ly 6.1
1 1.4
72 100.0
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fion here, the first large block ﬁoldsino incentives. for.
saving water iﬁ that 69 percent of them ﬁqve,a minimpm
cﬁarge of between 2 and § dollars. .Only‘25 pefcent had a
minimum.charge’exceeding»S dollars. Most chmunities‘also
have a Peiatively uniform charge in terms of‘average cost
per géllon in the sécond block. For units up to 100 gallons
(45y 1),~the'avepége charge per unit was 10 cents; forVQOO—_
300 gailons (909 - 1363 1), 25 cents and so on (Table 5~

41).

TABLE 5-41

AVERAGE COSTY OF VARIOUS STIZED UNITS -IN SECOND BLOCK OF
WATER PRICINGKSCHEDULES USED 'IN ALBERTA COMMUNITIES, 1973

i

Size of Unit . Number of B Average Cont
Gallons Litrnes Observations - {Dollars)
- 0-100 . - 0-454" 13 0.10
1101-300  455-1363 1 0.25
1301-500 - 1364-2273. 2 0.375
501-700 . 2274-31§2 11 0.505
701-100 - 3183-4546 yy 1.25
1001-2000  4547-9092 ! 1 5.00 ]
| .
Price

‘The weighted mean honthly watér bill paid by the .

~average Alberta household in 1973 was 4.66 AOllars. This |
figure 1is distorted‘somewhat by the fact that some communities

- include sewer ChanQS.With the waterbill, and spmé dO‘noti

Thus, the distribution of average monthly waterbills will
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béry according'to billing methods (Table 5-42). The
weighted‘mean househbld water bill for,all\communitieé
which include sewer charges in the bill is about 6.65
dollars perAmonth. In those municipalities_which arge
separately for séwage services, the-wéighted'm an waterbill
~is 4.25 dollars per month.

TABLE 5-42
: PERCENTAGE DISTRIBUTION OF AVERAGL éMOUNTS OF
‘WATERBILLS IN ALBERTA COMMUNITIES WITH DIFFERENT MEANS OF
CHARGING FOR SEWERAGE SERVICES 11973
§ , Amount (Dollars) .

' _Means of Chapgmg ' - 0-5.00 5.01-10.00 10.01+ Total ~ . =
-Sewer charges 1ncluded - 28.8 . 62.1 9.1 66
Sewer charges sent w1th : g :‘

blll 68.3 28.3 . 2.k 41
Sewer charges not

included, not sent S

with bill 60.4 '37.5 2.1 u8
Overall distribution 49.0 45.8 5.2 155

Prlces have remalned reaconab]y stable in Alberta,

and Only 4y (or 27 percent) of the sampled communltleo have

‘had re

"0f thos

 upward,

ments.

cent price changes of whlch only one was a decrease.
se communities which have adjusted their prices

80 percent did_so'to meet increased capital require-
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Impact of Different Schedule and Pricing Policies

" The type. of schedule used appears to be related

o tb‘average per capita conéumption,'poak to low month

Ce

g%taos, amount of waterblllq, and whether or not the water

‘utlllty enjoys aiprofit or suffers a 1033_ Although it is

. [ . o ) ]
difficult to dodument it shbuld be-noted that some of

~these relatlonbhlps mdy siem from 1he accumulatlve effecto

of prlce, meter¢ng, communlty populatlon, bource, and

reglonal

upon the

N

varlatlons in demand.
~The" 1ype of schedule usgd has a deflnlte 1mpact

average waterblll pald by consumers. - It was

prev1ously shown that 1he use of metering is re]ated to

average waterblllo, but it also appears’ that the hlghe

waterbllls can be traced to those mun1c1pal:tles with DBR

’

- schedules.

v

A greater proportlon of the utllltles in com=

munltle% wlth a conservatlon schedule tend to chapge 1955

(as in those w1th a flat rate), than 1n‘those communities

where a DBR schedule is utlllzed (Table 5- u3) However, a

greatcr pPOportlon of utllltles Operatlng with a conserva-

tlon rate tend to suffer a- loSs than elther those w11h DBR

or flat rate chedules (Fable 5-44)., This problem might be

attrlbuted to the fact that conservailon sbhedules are more

.frequent
'is lower
ties ‘are

stsﬁbly

than communities with DBR schedules.

in sm'ller communltles, and the reévenue per service

than or communltles W1th DBR Thus, theoe communi-
attempg}ng to opepate a metered system, and are

paying off capital expenditures, on lower revenues

i

A et g
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~ TABLE 5-43
| | .
PRICING SCHEDULE TYPE BY AVERAGE MONTHLY
i . .
WATER BILL IN ALBERTA COMMUNTITIES, 1973
' _ " Amount (Dollars) ,

Schedule Type . " 0-5.00 . 5,01+
Flat Rateiv 4o | 19 KR
Declining Block Rate 9 27
'Consérvation Rate - - 23 18

Chi-square significant at .001

" TABLE 5-uy
 'FREQUENCY OF PRICING SCHEDU K TYPE IN ALBERTA
COMMUNITIES BY WHETHER OR NOT THE UTILITY SHOWS
A PROFIT OR LOSS, 1972
Schedule
Flat Rate - DBR Conservation

Profit - . 28 BRAEE 11 -

. I
Broke Even i : 6 ' 11
Loss 1. 11 | 11

- Chi-square significant at .05

Schedule type does have a significant impact upon
per capita consumption, and ohe which cannot be attributed
to any other immediate relationships. The greatest prppér—
- tion of communities with flat rafe.schedules are in higher

, ) ‘ . ‘

<

t
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congsumption categories. The greatest proportion of cowm-
munities which have instituted conservation nates tend to
be in the lowest category, while. the consumption rates in
communities with DBR schedules fall mainly in the middle

: B _ . |
categories of consumption. This is borne out when both per
‘capita consumption (Table 5-45) and average per capita

consumption without the effects of industry’(Tgble 5-46) ¢

are considered.

TABLE 5-Uu45b

PRICiNG SCHEDULE TYPE BY AVERAGE. PER CAPITA
CONSUMPT{ONvPER DAY IN ALBERTA COMMUNITIES, 1872

gped (Lped)

Schedule Type 0-50 51-75 76-100 101+
~ | 0-227 226-340  341-454 455+
- Flat Rate 8 5 - 4 10
Declining Block Rate 7 16 6 2
Conservation Rate 12 g 5 _ oh

Chi-square significant'at .05

It also appears that schedule type is assoqiated
with peak month to lowest month ratios, with the conserva-
tion gchedﬁle category having the highest ratios (Taﬁle
5—4%); This Pelationship is inconsistent with the fact that

municipalities with conservation schedules have lower average

per capita consumption.  However, it may be that in those
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TABLE 5-U4¢

PRICING SCHEDULE YYPE BY AVERAGL PER CAPITA
CONSUMPTION PER DAY IN ALBERTA COMMUNITIES, WITHOUT
‘ THE ETTECTS OF INDUSTRY, 1972

gpcd (chdf

-

Schedule Type O~SO | 51-75 . 76-100 101+
: 0-227 228-340 341-454 455+
Flat Rate ’ 5 8 y 107
Declining‘quck Rate é .17 -5 | 1
Conservation Rate 12 9 ‘ 5 U

Chi-square significant at .05

communities'wifh consérvation rates, the consumption. levels
in off peak months are generally lower than in communities
with other types of schedules If this is the case; it
1llu$trates well the need for either summer differential

rates, or IBR schedules.

TABLE 5-47
PRICING SCHFDULE TYPE BY PEAK: MONPH COVSUMPTION
AS A PERCENT OF LOWEST MONTH CONSUMPTION IN ALBERTA
COMMUNITIES, 1972

. Pefqgﬁﬁage
Schedule Type _ ~100-125 126-15¢C - 151-200 201+

Flat.Rate 9 6 L 8
Declining Block Rate 8 - 11 g - 3

Conservatioh Rate 2 g ]2 7

Chi-square significant at .05

At i N g ier o ' )
P F»@’“"*!i*%lﬁj%mf.w-i"w‘EA‘:?%‘."{?«!*{@&}r:jr‘v\««;v:}w, T 1
-t
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No effects on demand due to price l’?)'l-c'iT‘[’,‘."'.‘] are
evident. Thic is‘io‘bu expected, considering the small,
range of prices char‘gea, and the fact 'L'l“nat very few com-
munities have. tried to influence cler6511d through pricing.
Demand does seem to be influenced by metering and schedule
type, thch suggests that pephaps'price may be a tool which.

is still open to successful exploitation.

RATIONING

Extent of Use

Since Januafy,,l969, ratibning has been imple-
mented in.RQ communities (ér 30 peréent of those represented
" in the samblef. A list of fhoée’communities isjidcluded in
Appendix C, and their distribution is portrayed oﬁ Map 5-2.
| There is-eyidenoe that rationing may be associated
With growtl, in\that a greater proportion of large munici- -
palJtles havc‘had to implement ratlonlng (Table 5-u48). 1In
some communltleu\\the need to ratlon has been resolved,

such as in those Wthh are now hooked 1nto Edmonton'

regional system. However, 55 percent of the 70 communities

~‘wh1ch ratloned from 1963 to 1968 were still ratlonlng in

the 1969 to 1973 sample

The need to ration does not appear tc be reléted 
to increases in either per capita or overall demand. Nor
does rationing ;ppear to be tied to peak month consumption
patterns. However, the need to ration does appéar to be

assoclated with peak day demands, as they peaks are related

e S
L _,4ﬁmim_ﬂ%aztwﬁﬁuﬁ%&;@ O



TR s

129,
\
' /
T
/L
e
A &
A
. A/
A A
d o -
A
T A

5 o dmonton s A

' Aaky : A

A A A A -

(] M™ajor River Basins
A Communities With .
Rationing
Map 5-2 Spatial Distribution of Communities Reporting

Rationing, Alberta, 1968 - 1972 A ~

SR

W



TABLL 4% - uyg

l'Rl.‘QU‘}jN(IY OF MUNICIPAL STATUS BY RATIONING
IN ALBERTA COMMUNITTES

Sl U Hationing
Cities ) Y
Towns . . o 25 49
Villages/Hamlets 19 ‘ 6l

Chi-~square sipgnificant at .05
Sq g

to maximum capacity Jdf: the system (Table 5-4%9).  Thus, it
would seem that rationing could possibly be avoided by

controlling peak demands for limited perieds of tifneT

// .

/
i

TABLL H-49
FREQUENCY OF RATIONING BY PERCENT OF ﬁ%XIMUM
CAPACITY -USED ON PEAK DAYS IN ALBERTA
COMMUNITIES, 1972

o »

4

- Percent of Maximum Capacity Used

Rationing Used __ 0-75 76-90 . 91-100
Yes C Ty 3 10
No S 20 14 8

&Lhi-square signiticant at .05
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Liuplementation ' A

Of the municipalitices which undertook rationing,
55 perqent used the common approach of instituting alternate
days for lawnwatioring, L7 p::v: roent control led Tawnuatering
hours during the day, 16 percent left reduced consumption
Vencirély up to voluntary: restraints on fhe part of the
. - >
consumcr, and the remainder used other mcans such as only
turning the water on for certain hours each day, policc

o

enforcement of bylaws, and reduction of water pressure.

_ |
Eighty percent of the rativning municipalities

also undortoék to éontrol wéter use through.exhortation,

in which case pedple arc asked to voluntarily reduce their

consumption. Of these 39 commugitiesufalmost'half under-

~took a doof to door campaign asking psople not to use too

much water, a like proportion édveptised through radio and/or

newspapers, and a few others tried such . :ans as aAﬁoTe wifh

thé waterbill., -Generally, exhortation was reported to he a

. &
reasonably succossful means of reducing wator consumpiion

Curing ceritical periods.

The tvo arcas of discuasion in this chapler woro

the documentation op the present uco and the poiential rox

vse ol manapgement aliernatives.  Suonplemontary to the abovoe
Loothe prosentocion of The data on cwheoth the follewing

Pehaviooaral analyo LG baoodd ( /
. ' “' - -
It has eern o lugteostad that marey o the demand
\\\b S v/
o e
- o
‘ T~

=

13

7
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CTAL }\ 5-51

TABULAR SUMMARY OF ARUAS ur S\IGNITIC/\I‘JCE I'N ANALYSIS OF
SUPPLY AND DEMAND CHARACTERISTICS IN ALBERTA COMMUNITIES -

v
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Source X X X
Shortages X
Population : X X
- ‘
Schedule Type X X
Metering ‘ - X X X
Demand Projections 4
Average per capita ,
consumption/day = X X X
Average/capita/day
no industry X X X X
P . Capita Increases/ s
Decreases 20X
Peak Month/Average Month =
Fueak Month/low Month _ X X
Rationing ' ¥
River Basin X
Water/Sewer 7
Past Fxpansions ' A X7 X
Water Bill | ‘ ¥
Number of Blocks
in Water Bill it
% of maximum ‘
capacity S ‘ X
Future expansions X X
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Tinally, it is evident in the data patterns that manage- .
. . ¢ .

ment alternatives are only rarely used in a deliberate

menner to affect the demands of water.

Thitdly, the data presented above lend support to
the premisc that demand characteristics in Alberta are
similar to those of other arcas of Nofth America. Thus;
the nomothetic value of the study is confirmed to a certain
extent, and 11 may be assumed that some of the gencral-
izationé in this study might be applied to water supply and
demand situations elsewhere. This 1is particulafly important
to the folloking"behavioufal analysis, for the decision
setting is prébably much tlhe same in Alberta as elsewhere
in Canada or the United States.

Finally, a review of the above inventory reveals
.some areas in which infofmation gaps exisl, in terms of the
information required by water managersvto cffcctivgly
implemeht management élternativés and to use water efficiently
for regidential purposes. For example, many water hénagcrﬁ |
lack doé@mentatioﬂ of cchsﬁmptiﬁn‘and peak demand patterns, \
of quantities of water consumed, aﬁd even of the capacity
of their water distribution Systemé.” More detailed and
éxtehsivc informatioﬂ is aiso required on leakage probloms,
for the amount of water lost and the possible savings in
thiérarea are iargely ignbred.“.Demana projections also
tend.to‘be inadequate and too simplistic, although it must
be acknowledged that it is difficult to account for pricing

policies which do not exist, and demand characteristics
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which are unknown.

In this chaptef, the ”physical”.inventory of
residential &ater supply and demand has been completed.
The following chapter will be devoted largely to a simi-
larly déscriptive analysis of perceptions of and attitudes
towards the use of management élternatives in Alberta. rt
'is in Chapter 7 ihét this chapter and chapter 6 will be
brought tOgether, and in which the relationships between
'physicai characteristics and behavioural tendenéies»will be

indicated.



CHAPTLR &
" PERCEPTIONS, ATTITUDES, AND

MANAGEMENT ALTERNATIVES

Two major objectives in the resedrch project are

approached in this chaptefJ These objectives, as outlined

in Chapter U4, are:

(a)

(b)

To determine the perceptions and attitudes of
water manégers in Alberta as these perceptions
andﬁattitudes relate to the use of management
alternatives; to_their role as water managers,
and to their general attitudes toward water
supply and wéter conserVation in a residéntial
setting.

To determine whether managerial perceptions
coincide with the generalities eipressed in Tﬁe
1iterature and thereby corroborate the nomothetic

nature of the study.

In consideration of the above objectives, the

format of the data presentation in this chapter will be as

. . @ . : '
lows: firstly, the general attitudes of water managers

rd residentidal water supply will be described and

cussed; secondly, the perceptions and attitudes related




to_watcb consérvation will be dpggmented;,thirdly, the
reldtiénships among pcrceptions, éttitudcs, and the use of
management alternatives will be explored; and finally,
/\brncf cong ideration will be given to determining what water
i

\u.d\njf)crc feel the public eprcfs; fyom them, and what they

perceive their role to be. \
: 3

1\

GENERAL ATTITUDES TOWARD WATER SUPPLY
It is apparent from the li%ﬁﬁéturé Peviewed in
Chapters 2 and 3 thaf‘thé'provision of residential water 1is
of priﬁe importance to most communities in North America,
‘and Alberta offers few exceptions. Porty—nine percent, or
‘81 of the respondents,~indiéated that residential water
sﬁpply, when compefihg for fﬁnding with other municipal
projects, took'ﬁighéét ppiorify.‘ Very few managers gave
*water a 19@ priority, and those who did either represented
m%picipalifies which purchased water or had a.system which
was. financially ind@pendent (Table 6-1). |
An attempt was made to determine whether or not

water managers feel it i1s right tc restrict a person's con-

. sumption of water, through the use of management alternatives.

Only 40 pefcent of the respondents agrécd,that it i1s right
to restrict consumption, and many of them addcd the quali-
fication that 1t was right to do so only when necessitated
by temporary water shortages (Table 6-2). The restriction

of demand for water 1s seen by some managers as a basic

[

moral ques{fbn, for they feel that water is an essentia

good, and one 1o which people havc a right.



TABLE 6-1

PRIORITY GIVEN TO THE PROVISION OF RESIDENTIAL. WATTR
IN ALBLRTA COMMUNITIES (WHEN COMPETING TOR .FUNDS WITH
SUCH THINGS AS ROADS, PARKS, AND RECRLATIONAL FACILITIES)

Numbe ‘Pevconﬁ
4

Highest Priority 81 . 49,4
Fairly High Priority ‘ 70 b42.7
Low Priority 5 3.0
Very Low Priority 2. 1.2
Equal Priority With 5 3.0
Other ' 1 0.6
' 164 : 100.0

Y

CHAPTER 6-2

DISTRIBUTION OF RESPONSES TO THE QULSTION:
"WOULD YOU' AGREE OR DISAGREL THAT IT ‘IS RIGHT T0O
 RESTRICT A PERSON'S ,CONSUMPTION OF WATER?"

Number Percent
Strongly Agrée." 5 3.1
Agree . : : ~ 6h - 40.0-
Undecided ‘ ' : .35 21.9
Disagrec . : 46 | 28.7
Strongly Disagree - = - 10 6.2
| 160 100.0

.;'&)
PERCEPTIONS, -ATTITUDES, AND WATER CONSERVATION .
| Four statemen%s‘in the Likert tables were dircctad

at eliciting perceptions and attitudes related to water
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conservation. Two of these statements Wure'relatod to the -
perceived neced for and desirability of conserving watcer in
the municipal svstem. To the question of whether or not
individual water departments should conserve weter, the
~gceneral reaction was negative, although a large portion of
the respondents remained neutral (Table 6-3). On the other
hand, the maj~rity of respondents agreed that water should
) ' : i .

be conserved in Alberta (Table 6-4). This may be a good
example of the degree of commitment, in that many of the
respondents were favourable to water conservation so long
as it did not specifically apply to their own water suppiy
utilities.

.{R\w~

/ -

TABLE 6-3
DISTRIBUTION OF RESPONSES T THE STATEMENT:
"USING AS LITTLE WATER AS POSSIELL 1S A WORTHWHILE
GOAL FOR ANY WATER DEPARTMENT"

Number Percent
Strongly Agfee 6 3.7
Agree , o L2 25.6
Neutral ' : ' 37 22.6 ,
Disagree ’ ‘ 75 45.7 .
Strongly Disagree | b 7.0

16% . 100.0

It is noteworthy that the perception of whether

or not water needs to be conserved in ‘Alberta is related to
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TABLE 6-14

DISTRIBUTION OF RESPONSES TO THEL STATEMENT : . "IHERL §8
NO NLLD TO CONSERVE WATER, AT LEAST IN ALBERTA,
BECAUST, THLRE IS PLENTY OF WATER FOR EVERYBODY™"

Number Percent
Strbngly Agree 27 : S
Agree | 40 ég.s /
Neutral ‘  C | 28 ' 17.2
Disagree o | . 75 ‘§6.0 
Strongly‘Disagpée | 13 o 8.0

163 . 100.0

attitudes towards whether or not it is right to restrict
consumption (Table 6-5). Many water managers equate con-
‘ser'vation with restrictions onﬂdemand5 and therefore,

disagree that there is a need to conserve water in Alberta.

TABLE 6-5

CROSS TABULATION OF RESPONSES TO THF QUESTION: :
"IS IT RIGHT TO RESTRICT CONSUMPTION?" BY RESPONSES TC THE
STATEMENT "THERE IS NO NEED TO CONSERVE WATER,

‘AT LEAST IN ALBERTA" 7
1\ : J

Is it right to r‘es‘cricvj No need to conserve watoer v

consumption? Agrec Neutral Disapree
Agree T 14 » 6 48
Neutpal » 5 12 18
Disagree K(j\ 27 8 20

Chi~square~§ignificant at .05




me,

1‘11(% second pair of statements related to watoer
,

conservation were based on the hypothesis that water managers
opposed lo demand restrictions and conscrvation would pro-
bably, to minimize cognitive disﬁonanoo, also underrate the
utility ol conauwvaﬁion medsures., Although the above
hypothesis is not bourne onut conclusively by statistical
'analysié, many‘of the respondents did reject the possibi]ity
that.bcnéfits might be Cu;ivej from reduced consumption
through savings on water'supply and sewage treatment[costs‘

(Table 6-6). !

TABLE 6-6
" FREQUENCY OF RESPONSES TO STATEMENTS RELATED TO THE |

PERCETVED BENEFITS OF RLSIDENTIAL WATER CONSERVATION

Strongly . o  Strongly
Agree Apree Neutral Disapree Disagree

If you could reduce the
consumption of water per
household, you could reduce
the costs of supplylng . B : o

the water. == ‘ b 79 15 - 63 2

If you could reduce the

-consumption of water, . RO ‘
you could reduce sewage : : S o -
treatment costs ‘signi- _ ' o P o
fileiantly - = 3.+~ 5 37 53 2

PERCEPTIONS, ATTITUDES, AND THE USE OF MANAGEMENT

'‘ALTERNATIVES °

“Metering

. . Ve
Inasmuch as meterlng is fairly utralghtforward

‘\{v

and comuonly used, emphuolo in 1h15 ue\cilon is placed only
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upon 1ts perccived effectiveness in reducing consump Lion.

The initial impact ol metering i well 1'(3<f(>§;r11 x<3;1 s With

87 p(’:r'c:crl't of .'Lhe water managers :i_n(‘]:i.(:(i"tin{g 't'hqt :l'-h.(zy

codsider metering effective in reducing damand immodjutvly

after installation (Table 6-7). Many ot the respondents,
N

af ter tﬁc meters have been installed for a year ot two

(Table 6-8).

TABLE 6-7

DISTRIBUTION OF RESPONSES TO THE QUESTION: :
"HOW EF{LCTIVE DO YOU FEEL METERS WOULD BE IN REDUCING
CONSUMPTION, PARTICULARLY AFTER THEY HAVE JUST BLEN

INSTALLED?"
Number Percent

Very Effective 56 oo 33.9
Effective | 88 . 53.3
Undecided o g7 Y %
inef fective _ R . 11 (‘ 6.7
Very Ineffective o » _,_:i . ___.l..ﬁ

| 0 aes ] 100.0
Pricing

Piiig:i-"'ng waé"e‘x‘.ami‘nhed from two viewpoints: the

manner" ir; which price .,coﬁtrol was pefceived as an ef: live

tool in reducing demand, and the éccep%ability‘ of price

manipulation.as a management alternative.

however, accept the argument that demand will return o normal



TABRLLE 68

DISTRIBUTTON OF RESPONSES 1O PHE QUESTTON: "y

CONSUMPTTON O WATHR LR HOUSTEHOLD WAS REDcnh py

METERING INITTIALLY . DO YOU PLEL 1T WOUTD KU 1o

NORMAT, A'PERCTHE MIPPERS HAD RBEEN ENSTATLLED A YA
O fwor

Number - Peneent
Yeo 78 h7.49
No - b6 3.y
Undocided 29 7.8
163 o 100.0
- <7 '
A5 T

Generally speaking, water managers in Alberta arce
typical of those examined in’prevéous studi .  Most water

managePS'feélvthat‘the bes* "rule of thumb” on which to base

I3

the price of water is to charge enough t. s oy system
) B g v

maintenance and delivery costs and build up some capital for

future expansions. Less fhan 7'peré§n~ of the respondents
fel't it desifable to charge enough to diséourhge people from
Jusing toco much wétér (Table 6-9), |

| In view of the above, it *s not surprising that
responses to fhe’queétion of why particular pricing schedules
were used fell intq two categories: (1) price was set qécord-
ing to capital costs, and (2) it was considerdd to be the
féinest (Table 6-10). Only 28 percent of Yﬁc‘ﬁespondents.
felt that their pricing schedule could be improvéd4gp03,

among them a number of managers who had argued for the

installation of meters and increasecd prices, but whose

Py,
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e TABLL 6-10'

DYPLANATIONS T'OR O PARTITCULAR Thio 00
/,-1 . :~ -~
DY use ~ Number Perocont

by council | 10 15.7

of community docgen!t
woaleant meters ’ -8 1701

vides sufficient x _
to cover costs 71 31.8

To enillice industry ; 2 ' 3.0

To controi the waste of
wvater 6 4.,

90- 1060.0

valuer managers. A reaconably large proportion doeo acoopt
-4 - {7

ae el fective, thougl, and a frinly tarpe

L i s
: [RI oor Lo menap Lo ZUuppom
< . - . - - - Ty {
TN R O R TR ci, N Cems o rons o Py Tt
Poihes cannoquenios s b vt eas dng Lhe proloc or e ool g
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TABLYL 6-11

DISTETIBUTION O RESPCNGES TO THE QUESTION: "1I' A
AUMMUNTTY ALREADY HAD METERING, HOW DUFLCTIVI DO YOU
0 SRR

PUTL RALSING THE PRICE THI WATER WOULD i T
‘ REDWCING DEMALD?'

Numbenr Percent

Very Lifective : A5 v 9.

N>

Liffective ' I 81 hg.

~J

Undecided v 27 16,

[op]

Ineffeétivc 38 23.3

Very Ineffective , 2 1.7

expanded water supply system (Table 6~12), and 1t will be:
remembered i‘hat‘27 percent of t’he communitics have recently
raised their pr -5, O0Of course, it is mich easier to din-
crease 7'p‘r\§,cc:: 'n the offer of a larger water supply systen

than 1 1

(5]

to increase prices when the aim is to. reduce

consumption.

TAZLE L-12

i O RESPONSLS TO THE QUEISTIOU: "HOW WOULD vOU
JUDG THE ABTLITY OF YOUR COME )

: 2
THROVICH HIG! VATEE RATES
EXPANDLD WATER SUPPLY
Humbers Poroon!

Viery anlo 17 ~ ) 11.0

Able | © 70 TR

Urnideaidec 3N 21.9
Hot wvery able 28 18

=
.
o]
s
y
o O =
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Overall, the wator managers appear o have

accepted the fact . that pricing is cffcetive—in reducing
consumplion.  Howover, althouph the aliornsatives of pricine

and metering may be perceived as cffective, thoy are not

r

necessarily considered acceptable alternatives to-that of

5

meeting demand increases through increaced supply. When

examined on the abstract nature of the increasing block rate -
: v , T

schedule, for example, most of the managers appeared to

agree with the basic philosophy éf charging more to high
demand consumers. Nevertheless, although they fended to
agree w ,thé phi]osgphy of lBR,vtBey tendcd to reject the
practicé] effects such pricing policics would have.

Thus, the majority of managers agreed with the
statement on the Likpri table that peopic who use more than
a minimum quantity of water to cover basic needs should pay

4

more for edch unit above that minimum (Pabie 6-13):  Similedr-

1y, the majority of respondents apreed thal aosi people

would be quite will npg 1o pay more for cxtrs units of water

if they had <o (Table 6-14). lHowever, as 95 évident in

arae able to pay

~
C
[

Table 6-15, manapgerc whe [0l {hot
have a tendency tn feoel that poople would be willing to pay.

Consequently, aprecment with “hese two otatements may have

Leernn based more on the wancs crst perceplion of their com-

munitics! ability to pay more for watcr than acos lance of

tThe

philosaophy of IBR pricing (Table 6-1



TABLL 6-13°

DTSTRIBUTLION OF RESPONSES TUO HI L STATLI IT
"EVL P\O”i SHOULD BE ALLOWED A CERTATN MlNLMHu 01 HJIIL
O WATHR 70 COVER BASIC MLTHS AND PRODLL WHO H ORI
THAN IHA’ SHOULD PAY MORL FOR LACH U] I} Abuvu

THAT MINTHUMY

UNTT OF W/\ I

Number

Strongly aprec 34

~

Agreo /o - ' 81
Neutral . 26

Digsagrée’ _ 19

(€8]

Stroﬁgly-disagrem

Percent

- 20.8

4g.7

16.0

TABLLE b6-1H

DISTRIBUTION OF RESPONSES TO
"MOST PLOPLL WOULD
FOR EXTRA UNITS O WATLCR. IV

THE STATUMINT :

PE QUITE WILLIHNG TC PAY MORY

THEY HAD 1o

Number
Strongly apreac 8=

Agree 90

Noeutral » 17

Disapree - ug
Strongly diczproe 7
165

Percont

: TR

5,5

—
)
[

29.1

1.7

100.0




TABLEL 616
CROSS TABULATTON OF MANAGERS' PERCEDPTTONS OT
PEOPLL' S WILLINGHLSS TO PAY DY PLRCEPTTONS
OF THETE ABRTLITY TO PAY

People ére willing Pgéple arc able to pa

to pay more o able undeciadea
Agrec | A 60 o 13 (i' | 17
Neutral ’ 7 | 7 | 2
Disagree j 19 ‘14 . 15

Chi-square significant .at .01

The above tendency to equate increased rates with
ability té pay may e%plain the reluctance to agree with the
étatements pertaining to the practical applica{ion of IBR
pricing, and the implications of that schedule. On the

three statements which suggested that people should have to

pay more for water used to cither irrigate their lawns, wash

their cars, or 7111 their swimming pools, the tcndeﬁcy o
disagrce was quite significant (Table 6-16). It might Dbe
deduced frgm the above that not only would the implementa;
?ion of‘IBR schedulés Jikeiy be resisted, but so would such
approaches to conservation ag summer differential rafcg.auﬁ
demand metering.

It is evident that much ¢~ the resistance to the
use of conservation”cf?.jules stems from the basic attitude
that it is not right To restrict the demand for water. Thi

polarization of attitudes has divided the respondents e

150,



TABLE 6-16

PLRCEPTTON OF TIHL THMPLICATIONS OF CONSERVATTON
PRTCING SCHEDULLS

People»shodid pay more ' Percentage Distribution
for water used to:. S Strongly . ‘ Strongly
_Agree Agree Neutral Disagree  Disagree

Trrigate their lawns 5.5  17.7  19.5 51.8 5.5
Wash their car(s) 0.6 8.5 25.5 61.2 4.2
Fill their swimming .

" pool 5.5 33.1 20.2 37.4 3.7

J

ﬁwo groups, and between group differences occur on three of
the above five statemencs. Those fhree statements were, (1)
everyone should pay more per uni{ beyond a certain minimun
quantity of water (Table 6-17); (2) people should have to
pay more for water whichAthey use to wash.their carsb(Table
6-18)3; and (3) pecople .should héve to pay mofe for water
Whicﬁ they use to fill theiq.éwimmjng pools. (Table 6-19).
Notable here is the fact that a between group difference
'does%noﬁ occur on tﬁe statement that pecople shéula pay more

b :
for water used to irrigate their lawns. Water for lawn

/

]

irrigation is evidently seen as an essential good by both

groups.

Rationing,

Although Patigﬂing is bound to be effective to

some extent, it is only.rated as such by 53 percent ol the




TABLE 6-17 o/
PL I\CI PTTON BY ALBERTA WATER MAN/\C]I Or WHETHFE
OR NOl IT IS RICGHT TO RESTRICT Thp (ON)U MPTTON O
RESIDENTIAL WATHR BY THETR PERCEZPTION O WHLYHER OR NO7T
PEOPLL WHO USE MORE THAN A BASIC MINTMUM QUANITli
OF WATER SHOULD PAY MORE

Right to restrict ' Poople should pay more
consumption? o Agre .. Neutral Disagree
Agree . 52 v 7 9
Neutral : 22 12 ' 0
Disagree 38 ) s 12

Chi-square Sighificant at .05 “

TABLE 6-18

PE RCEPFION BY ALBEKTA WATLR MANAGLRS OF WHETHLR OR NOT IT
IS RIGHT TO RESTRICT CONSUMPTION BY WHETHER OR NOT PLOPLE
SHOULD PAY MORE T'OR WATER USTD TO WASH THLIR CAR(S).

B e

Right to restrict People should pay more
consumption? _ Agree . Neutral - Qiliif'
Agree 31 Coo1h 22
Neutral _ 13 10 11
Disapree | 13 g 3

Chi-square significant at .05




i
e

TABLE 6-19

PCRCEPTION BY ALPERTA WATER MANAGL
NOT T'7T 15 RIGHT 10 RESTRICT CONSUMPT
NOT PLOPLL SHOULD PAY MORE FPOR WATLR

SWIMMING PPOOLS.

RS O WiHE

CIHTR
TON BY WHETHELR OR
II'I'”

usen To

Right to restrict: - People Shoulé pay m@ré. o 3
conswnption? Agrec Neutral Disamrec
Aprce | : - 31 14 22
Neutral v 13 10 . 11
bisagree ‘ 13 9 34

Chi-square significant at

.05

respondents (Table 6-20). This discrepancy may

kN

lack of understanding of what ratiening implies,

an unwillingness to accept its utility  due

cognitive dissonance.

TABLE 6-20

be due to a

or possibly |

i problems of

DISTRIBUTION CF RFSPONSEO TO THE QUESTION:
"HOW EYFECTIVE WOULD YOU CONSIDER RATTONING
BL AS A MEANS OF REDUCING CONSUMPTIOH?!

10

Very effective o 13
Effective ' 75
Neutral 36
Incifective 35
.Very‘incffectivé 6

. 165

Percent

7.9
u5.5
.8

2
6

-

b
o
O

l NN
jw =

.0




The perception of rationing as an acceptable mean
of reducing consumption is depend@nt upon whetheny 11 1 to
be implemented for a short or long term. Overy oh p@woun: of
the managers feel rationing would be acceptable over a short
period of time, but dnly 8 percent for 1ong'periods.of Time
(Table €-21). Thus, many water managers are reluctant to
implement rationing at all, and are particularly reluctant

to use it for anything more than short term crises.

TABLE 6-21

PERCEPTTION OF RATTONING AS AN ACCEPTABLE MDANS OF
REDUCING CONSUMPTION:

Is Tt Acceptable

Duration of % % : % %
implementation Yes Maybe Yes Nc Undceided
Short Term 56. U4 26.4 . 12.9 §.3
Long Term 8.2 - 18.9 68.6 .y

The above perceptions of rationing are corrobor-
ated by the responses to several related statements in the
Likert tables. These statements were intended to test for
pgrceptions and attitudes‘which had implications for the
willingnosé to ration. Two statements were directed ~t
determining how the ménagers perceived the efficiency with
whiéh water was used. in énd around the home. An additional
thfee statemenls were concerned wifh jgst how much water +the

managers felt people should be supplied with, relative to
\ .

By



their demands.

C(:n(:zr‘*aﬁﬂy., ‘t:}.lc-: Pesui‘ts of the first two statements
suppcat that the water m(,magél“s do not consider that paoople
either waste waler ov overuse it (Table H-v7).  Althougl
these results indlcate an unwillingness to ralion, a cine-
able proportion of the managers (though by no means a
majority) disagreed that pcople should bLe provided with all
the water they demanded, excezpt in the case of water {or:
lawn irrigation (Table 6—23). Thus, there appears to be a
_d@finite and consistent reluctance to exact savings from

water used for lawns. It is possible that the abové peroop

tionsdand attitudes might be changed if data were maAde

available suggesting just how much overwatering is donec, and

Ed
how much such peak use is costing in Alberta. The fact that

the peak demands exist is discussed in the preceding chapter.

TABLE 6-22
PERCEPTION O EFFICIENCY WITH WHICH RESTIDENTTAL
i CONSUMERS USE WATER

Percentage Dislribution

Statements from Strongly 4 T Strongly
Likert table o Agrec Agree Neutral  Disapree  Discyprec
Generally it might be S ., ,

said that most people ' :

do not waste water . . 7.3 55.8 4.8 3.0

Tt is unlikely that I ' .

most ‘people overuse
water in and around .
their homes., 4,3 57.9 - 8.8 26,7 1.8

Phh,



166,

TABLE 6-23 \

MANAGLRS " PLRCEPTTIONS OF HOW MUCH WATER PLOPILE
: ‘
SHOULD BE SUPPLILD WITH

Percentage Distribution

‘Statements from Strong Ly ‘ Strong ]y
Likert table _Agree Aprce  Neutral Disaprce  Di 5ApNC
It is best to supply all ' | [§

the water demanded by
people, irrespective of
the difficulties of pro-

viding it. | 2.5  29.4 - 1.7 46..6 6.7
Pcople hav ~ight to

all the wa they -

want. ' : 3.0~ 37.8 - 12.2 40.9 6.1

Even if they dre willing

' to pay.more, people should
only be allowed to use

a certain anount of

water to irrigate their . ] ) -
lawns. - : r.g - 25.0 19.5 - 4g.8 4.9

The consistency of perceptions and attitudes is
again evident in that significant between group differencos
occur\in the responses“to all of the stateménts in Table 6-
23, between those whé ngFS that it is right to restrict
consumption; i those‘wﬁg do not (Tables 6-24, 6-25, 6-26).
The,pefception'of_rétioning as acceptable over a short
time also fits this dichotomy, with fhose who agree that
restricting demand is%gcéeptable tending’to agree that

rationing is also acceptable (Table 6-27).




-

X, *}.

PERCEPTION BY ALBE

TABII b~.l

RT /\ VJI\.F} \{/\TJ/\(I]j}QKE O WHETHER 1

IS5 RIGHT TO RESTRICT CON&’ JMPTTON BY_“.\IH}I‘T"H}/)}\‘ OR NO'T
1S BLST 1O SUPPLY ALL THL WATLR DLMANDD BY PLOPLL.

REET <5

Is it right to

restrict consumption?

Apree
Neutral

Disagree

Chi-square

Best to oupply all water d<mdnd(d

_Apres ' NLL]LPQJ;N Dl‘<lpI\L

13 | 9 e

Ly 11 18\
31 Yy | 2B

significant at .05

"TABLE ©6-26

- PERCEPTION BY ALBERTA WATER MANAGERS OF WHETHER
- IS RIGHT TO RESTRICT CONSUMPTION BY WHETHER OR NUJ
PEOPLE HAVE A RIGHT "+ ALL THE WATER THLY WANT

-

Is it right to
restrict consumption?

People have a right to water

Agree
Neutral

Disagree

Agrec Neutral Disagrec
15 i _ 49
10 9 . 15

39 6 | 11

Chi-square significant at .05

/




fa¥

_pyxcnbwiom or W. SIS RICGHT 10 ORESTRICT
CONSUMPTTON BY WHEV L 2 NOT PLOPLE SHOULDL OMLY 1

ALLOWED S0 MUCH WATHR 'OR LAWN TRRTCA'TION

Is it right to . ‘ . Only allowed so much water
reéstrict consumption? Apree Nﬁﬂﬁl”lﬂmﬁ_mﬂiﬁiﬂﬁﬁf
Agree Y 11 30
Neutral T 16 - 11
l 4
. Disagree | .5 5 - ‘ he
Chi-square significant at. .05
TABLE 6-27
PERCEPTION OF WHETHER IT IS RIGHT TO RESTRICTQ‘{1
CONSUMPTION BY WHETHER OR NOT SHORT TERM RATIONING IS
AN ACCEPTABLE MEANS OF REDUCING CONSUMPTION
Is it right to C Is rationing acceptéblez_
restrict consumption? Agree .- Neutral Disagrece
Agree S . ) 46 1> 7
Neutral _ 16 15 . I
Disagree _ 27 - 16 . - \il

Chi~square acceptable at .05

\\

v

g

- The perception of rationing as acceptable is

further affected by,whethér'or not the community is per-

L)
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En torme of whet the g s Palt peon e et
/
Wil i i ovay, 65 percent indicated that poople ot o

recedve wetor al oa onominal o nioe., However, 60 pevcont o100

Tl thi?sszQ)]u would be willing to pay
st e et Gn L Amd ol cupr L A e T ey
T, Lhe majority oF manapers do not seem to be able 1o
onceive of przoplerusing less water, even if they have to
pay morerto obtadin it. Morcover, thece porcepiions are

cpparently vefleeted in their pricing and sus ooy s olicien,

documentad in the fifth chapter.
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B [ R S .y - . - .
Vi o, Wt ho o sdapghtly Larger nroport

CxHpeciod to cncourage concervation (Tablie 6-31) . Poiged v

o+

——
v
)l

T poreeptions, attitudes, 2nd oolic i
1 5 A 2 H

thougin, ¢ 111.1;"1% Le coneluded that thoge Toclin s Carrty ovory
Tatr e ottt
PADLE C=31
DISTRIBUTIOH OF RESPOUSES TU THE STATLMENT :
FPHE PUBLLC TXSLOTS TL VATER DEPARTHDHT
TO ENCOURAGE THI COMN LRVATION O WATERY
Porcent
Strongly Apioc » 4o 2.5
A[‘)l 2 6L 30,3
Hevt o] ha 30,1
Disapgroee e 76,7
[T P 1 - o .
RO N A Saproea -
160.0
e ARG B T (bt

SN cooRlberta waner nenn o aro o typlosls ol Ahon s o

Cheir oo Zmerdcan conntorpant s, The masor] v oof thr

oy oo surveyed are commitied to providing urniiniied
supplico of wal v and they oilve high oo o oy w0 aohiesi g
Livl poan cinslerly, wany of e voapers are Lo I




concidoer 1t oright to de so. Thus, as a general rule, wator

managers i Aibcpta tend to fit the sters = putl Torth

o
previously. © They consider that water ig ential, and that
peotde need all the water they demand.  Consequently, sug-
gecsted policiee which go aéainnr these perceptions and
atlliudes are rcjwcﬁud as either undesirable, ineffcctive,
or unnecessary.  Pinally, increased pricos alone do not scen
totalldy objecticnable.  The attitudes of the2 manapers appear
to be that consumers, are willing and able to pay more for

3

expanded treatment and distribution svstems 5. but, they are

ur - 1ling to, ari should not have to, pay more for the wiatorn
The nead forbfactual inf@rmﬁtioﬂ O Mmanagomer, !
alternatives is also -wvideut in this chapter. Perception of
ménaguement alternatived appears to be based to a considor-
cable o extent upon basice attitudes, vather than upor. facL ‘
cvidernce. A Tarpe number Qf the waler monagers are aloe

peutral or uncdecided on many of che iscucs

information program might provide some bhasic
dCQJAjdpS or, al least, consideritiom of the &’i'}nativcm.
crecver, inc magnitiede of the at{iﬂudas3 which was measiraed
Dy I sitsongly The rogpondent aprecd or disagrecd with o
pubtigu&{t‘.xtgLﬂwxﬁi Croolnoue, was ot usually enrireme,

Thiy also indicaies o ome potential for attitude change.

The ecoiral theme in this chavter has been that of

o~

1 25, and how tliny

the consirtoncy of nercestings and astitud
N - - <

probably ot feet boelaviour,  In the folliowing chaptor, the

g

N

problem will Lo to document whether op noi perceptions and

~

HETN



attitndes have affected docisions on residential watop
supply, or if the perceptions, at titudes, and behaviour stem

from past experieice with the use of manapg-ment altervitives

and with roesidential walter supply and doned probloeme,

[y,

FES
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METTR N

Exporicnce with 'L}1ch use of noters roonlted in
different attitudes towards the need for and utility of
water conscrvation, rationing, and pricing policics. The
data cno veis, however, did not reveal any roelationship
betwee.n capericnce with melors and the manner in which
met@riﬁg itoelf is pcréeivud.

Significdnt différcncﬁg 1 1esponses Ocaurréd
])‘Q"‘L""MLEGY'. the two groups who do and do not meten on onc of the

two Likert statements related to atri iiudes toward the effic-

ienl use of wat r in general, and on one of the two statements

concerned withn the effectiveness ol conservat 10N medasuraes.

N

Those managers wilth meters had a gr‘ cater lendency to agrae

Wwith th Sdea that there is no need to conserv. water in

fiberta than did those managers who do-not meioer (71 >l( -
Y. The formdr proup also had a greaver tondone, Lo oot
the utility of using water elficiently, 7 the ertent that

they disagrecd cnat reducod consumption woull redcuc. the

costs of supply (Table 7-2).

TEGLE T7-1

EXPLRIENCE 77 RESIDLHTTAL WATTR MANLS
BY FHLIR R ;1 ’(J I(} SOTO THE STATEMENT:
TO CONSLRVE AT LEAST T ALBERT
' O WATI TOR DVERS

%
i

I\QSJdc al. 1,1] ' No IJ( od to Conservae Uat iy
Iwete}:‘lnﬁ . , A;Jr* > Heutral vw 20

Used ‘ v » 32 23 h
Nol Uscaed K T Iy 38

Chi-vqguare significant at .01




TABLY 759

DYPERTLICE O RESIDENTTAL WATER MANAGERS WITH HETERING
P" THE TR RESPONSTS TO THL -STATEMENT: "IF YOU COULD
RUDUCT THL CONSUMPTION OF WATER PLR HOUSTHOLD, YOU
COULD RIDUCE THE COSTS OF ZU}’PI,YTNG THL WATHRY

Revg ident
Mo tering

s of supple
ulral J',JA:.{u“

Uscd o ' 9 -y
Not Uscd 37 5 1

Chi-square significant at .01

The above tendencics are consistont with whai thoe

managers believe the public expacts from them in terms of

conservation. While many managors Jdo feel they are cupoted

b

mserve water, thoss who use eters had a significant

tendency to disagrec that the public ewpected this Trom 1 hen

{Table ~-3).

TABLE 7-3

DXPERIL MCL WATER MALAGLPR VWITH METERTIHG
BY THEILE IH"'“ STATUHENT: iy POBLIC
EXPE (./,LQ TNE \']/\H I)}.;/\I THEIT TO BEHCOURAGE THE
COMNEE ?\ VATLON €10 WATER"

Residential Expecmnd to conserve wator
Metering Agree Heutral
Used ’ 35 7 37 28

Not Usead , : 31 11 13

Chi-gsquare significant at .05




The two Likert otatoments concoonod with wie b
or nol peopile waste or overuse waterr were intonded 1o pain

an indica i of how willing managers are to pal ton.,  The

Manage: s | tered community systems tended to agreo hat
people do waste walter (and thereby, would bhe deso
willing to «tion) while managers of communitics witlh nn-

P

meieped'ﬁv%ikm disagreced to a significant degreo (Tabhlos 7-
b and 7-5).

TéBLF 7-4

i
"

EXPERTLNCE OF RESYDENTLAL WATER MANAGLR

S WITH
METERING BY THEIR RIISPONSES TO THE STATHEMEDR 1
“GLNEhALIY LT MIGHT BE SATD THAT MOST PLOPLY DO
' NOT WASTE WAJT%” ' '
Residentinl .reople do not waste watep
Metening i » Aoreco Neutral _Iisaprec

Used - 70 . e 25
Not Used = 30 1 oo

Chi-square sipgnificant at .0u

TAHLE 7-5

XPERIEHCE OF RESIDINTTAL WATLR MAIACT DD 1
h,l RING BY THEIR RLSPONSHS TO THL ST 70100000
coo"IT IS UNLIKELY THAT MOST PLOPLE OVERUSE WATLR 117 AND
ARQUND THIT " ovpgn '

Residential Unlikely p\ouWQ'ovePusg woalbor
Metering Aprec Neutral Digagroe
Used 70 6 A

Not Used ' 97 g 19

Chi-squarce signficant at .05




' ' : J Lt

The propensity of managors an neforcd commuinitics

to underrate the valve of managoment alternatives oxtonds o
the perception of different pricing policics. The managers
4'

¢ me terced syotems had a significantly preater tendoncy to
divoacroo on two of dhe lll“w Lilcor b ot atomonta v late!
practical approaches to pﬁi@ing ~ thal people should pay

more for water used in their swimming pools (Table 7-0) and

for lawh water (Table 7-7).

TAeLL 7 - 6
LY PLRIENCE OF Rr;]‘ DLNTTAL WATER MANAGTLRS WITH METLRING
BY THETR RESPONSES T0 THL STATEMENT: "PEOPLYE T»IJU\J],U
PAY MOKE TOR’ xmrz,r\ USED T0 FTLL THOTR SWIMMIMG POO

“dential _ Peopl (l“_TJQ;M,l 1d po
cing, Acee Heutral
L 27 7 20
Hot 31 10 L4
Chi-square significant at .001
TABLE 7-7
EXPERIENCE OF RESIDLHITLIAL WATHR MANAGIRS WJITH METI ;
BY THOIR EESPOHSLS TO TH: STATHHMBENT: "PEOPLE . S! Li AY
FMORE FOR WATER WiTCH THLY USEL TO IR V(J CATE THELIR LAWHDT

uld nay

atral njouw,

Residoent 1al
lciorjw

Used ‘ 15 23 62
HNot Used 20 6 79
Chi-square sipgni.icaoat at




The 521w<)11;> of managers using metors aloo peraeivoed
the effectivencss of pricing as a means of reducing conciung—
tion in a mannper consistent with t}{e above responses
sl lhouph the majorily v()'[ R 1r15111£1gt}:1~%: doconsi (i(fl” procing
LQ be ol fective, the managers of metored compunity syatomns
had a pgreater tendency Lo respond that )>;1:Ls;;ildgg the price of
waler wou’ d be ineffective in reducing consumption, even

initially (Table 7-8).

TABLLY 7-8

EXPERIENCE OF RESIDENTIAL WATER MAIAGERS WITH METERING
BY THE WANNER IN WHICH THL EYFECT OF PRICE THCREASES
ON REDUCTNG DEMAND TS PERCETVED.

Residential _ Bffectavencss of increasing npihﬂ - \

Metering ' }lfPLLlV( “Undecided lngffo Sive |
T _ e |
Used | 51 17 32 |
Not Used 4o , 7 8
Chi~§quaré signifi ant at .06

SCHEDULL TYPE '
‘\\\ -, . .

\f///i/‘ Experience o th different typds of pricing schedn

results in some signilicant Lztween grovp ciffepences in

perceplions and attitudes related to Jdifferont pricing

Y. . | R '
Dolicies and their C‘fQCLlVCnGSS.- BP’WU(NMQ'/Up differences

Oocurred~in'thc.responses to one of the twovaheract LWVolt

0

statements related Lo how on,
two ol the three  statements ve. s Td. ;Pactloalltlﬁf

T



OF concerval ton pricing polileian, The relovant abiolpact

statement concerpod the proposal thal people shiould only bhe

allowed a cortain minimuwn el o water, and shonld have
to 15(1}/ cxtra for cach unit on ’\ ove that mipimun.  Wotor
nunm;’y-‘r’:: worde iy it i cdutes responded 1n a m:ﬂmv]‘
reflecting the ‘».115,10801\:}'1,\ Ry, and tended to disaprec
that price per unit sh 'a - crease if higher volumes of

water are used (Table 7 -

" \
¥

IABLE 7-9 -

EXPERIENCE OF WATBR MANAGERS WITH DITFERENT PRICING
SCHEDULES BY THELIR RESPONSLS 7O THE STATEMLENT:
"EVERYONE SHOULD BE ALLCGWED A CLRTAIN STANDARD

MINIMUM QUAHTITY O WATER TC COVER BASITC NELEDS AND

PEOPLE WiHO USE MORE THAN "1MAT SHOULD PAY MORL.TOR LACH

UNTIT COF VWATER ABOVE THAT NI'_I;\T THUM"Y
Schedule - . , E(EQBJ_Q shoul | pay more :
Type _Agree . Neutral 0 Dir :

Flat rato 41 R 7
DBR : 9 g
Conservation 47 : T 3

Chi-square gipgnilicant at .06

- A . . R . -
Respondefits working with lat rate schedules

tended to assign mora cignilicance Lo price oo an effcctive

pu

means of roeducing consumplion 1 n did water managers woitl-

i N

ing wiih pricing schoedules.  Managers ine cowns which utilize
flat rate scheoales apre or the most parl, that price

increasas would be eff=ctive i “educing consumplilon both

’
1

o

[/ 1.




“aftor Uhe cindtied dnerease Clable Jeti) o vopd e )

concnp b ion=down in thie Tonhy ran Cynbote 70 1),

TABLE 7-10

LY PLRITENCH (')I/,' VAT MATAGERS WEPHT plPPERENT PF " ?~!‘(\

OO R I D A A I N S DS ST 0 0 S R NS PO O S A [ A
01 PRICE THNCREASHS TN REDUCTNG D}»h\Niy
Séhedule o brice Tncreases o
Type Etfccetive —Undecaded ineff

Elat Rate . o2 10 o8
DBR - | 22 6 )
Conservation , 23

Chi-square significant at .05

TABLL 7-171 S

EXPURIENCE OF WATLR MANAGERS W71
SCHEDULLS BY p PLRCLIVED ETT
PETCES TN KGLPTHNG CONSUMPTION LBV

‘ CTHE LONG U

Schedule

DBE : 12 Sy 2
Consservation o 11 70 ’ 31

Chi-square sign: icar -at .05

. - *




," é .
ra ey ’/\ {
) I3
o ’ -
Man revs with fl(:it t(,\.‘(lwv Jles also «accept that
L . . o . . ' ' .
metering is effcctive in the long run ruduetion of consump?
tion.  DBR usecrs mainly felt it would roetuarn 1o u:"‘r;x‘.'-'zi, hut i
they were rolutn\w divided on the iscuc conparad heors
of conservat ionj(t%cdu]es, 65 percent ol whom felt consumptlion ‘
, , - _ £ . :
“would . return to normal after meterihg had boen used;.foif a
h . . : \‘
year or two (Table 7-12). o, ) g
TABLE 7«12 ,f‘, )
LXPCRILNCE OI' WATER MANAGERS WITH DIFFERENT BR CINC, ¥
SCHEDULES BY THE PERCLDIVED EFTECT OF METERING ®
IN KELPING CONSUMPTION LILVELS DOWN TN THE LONG RYN
S
Schedule Would consumption stay down?
pe Yos Undecidod No .
Flat Rate 21 16 : 25
DRR 10 3 16
Conservation 32 7 10
k Chi-square significant at .01 N
1]
PAST SHORTAGEES AND RATTONTNG
It appears “that expericence with past water short-

ages has had 1ittle dmpact upon the perceptions and attitiales .
: v 3§
cof water managers. Those managers who have experi oneed
shortages do, however, hove a mucn greater tendency 1o
v - N
reject the argument that people do not waste water (Table 7-

13), or similarly,’

714,

that people do not

overuse watoer

(Table



&

. | TABLE 7-~13 - 7 v

EXPLRIENCL ‘OF WATLR MANAGERS WITH DITTTRENT PRICING
SCH‘EIJLI_L,}-';:@ BY THEIR RESPONSES TO THE STATLMENT: "THL .
PUBLIC EXPLECTS THE WATER DEPARTMINT TO0 ENCOURAGL

: THE CONSLRVATION OF WATLR" :

Schedule Lxpected to conserve watenr?
Type P Agrece - __Neutral Disagrec
Flaf Raté S 3y 'h 12 : - 15
DBR . Cwm 9 - 15
Coﬁservation | 17 21 : ll\

" Chi-square significant at .05

~

TABLE 7-1H

EXPERIENCE OF WATER MANAGERS WITH THE OCCURRENCEL OF -
WATLR SHORTAGES BY THEIR RESPONSES TO THE
STATEMENT: "GENERALLY), IT MIGHT BE @AID THAT
MOST PEOPLE DO NOT WASTE WATER"

: People dd not waste water
Shortages Agrece Neutral Dcapree
Occurred ' 3Y4 ' 3 , 29
Did not occur - 70 . 5 23

Chi-square significant at .05

Managers who have experienced shortages also have
&
a greater tendency to feel that reduced consumption will

yield benefits in the form of reduced water supply costs

(Table 7-158). R

5

N

Vithoton - SS ﬁpwg&. RN R B B R P Al ot
¥



B e T

TABLE 7-15/

EXPERILNCE O WATTR MANAGLRS WITH THE OCCURRFENCE OF WATER
SHORTAGES BY THEIR RLSPONSES TO THE STATEMENT: "IF

. ° YOU COULD REDUCE THL CONSUMPTION OF WATLh PER

'”“\ HOUSkHOlDo, YOU COULD REDUCE THE COSTS OF. PPLYING

\ | .. THE WATER" ' = &

| ' S v MR

/ | | .
— : .
ﬁ L Reduce costs-of supply
Shortages Agree Neutrall Disagree’

. ﬁ : « ..

Occurred - _ : '35 ‘ 1 ;30
Did not occur 47 ' N 35 .

Chi-square significant at .05

Past shortages do ﬁot appearlto have had any

influence upen the behaviour of water managers. Shortages
have not spurred water managers to uthrtakenprice increases,

pricing schedulewchanges, metéring, leak detection programs,

or any other programs or policies which might lead to the
more efficient QSC'Of water.
Wateﬁ géﬁﬁgers who have experieheed the need to

ration exhibit more pronounced differences in their percep-

tions, attitudes, and behaviour comparei to tho e who have -

OXpCPlGnCCd ohortageo but have not had to ration. As notcd
in Chapter 6, few managers sce rationing as an acceptable

. V'
long run alternative to control consumption levels and
demand patterns. However, experience with ralioning does
result in a favouréhle impfression of rationing as a short=

term alternat}ve (ldble 7-16). ,Whether these favourable

perceptions stem from successful experiences with rationing

BRI




—

or with the manager having used it, upon cognitive dis-

.sonance, experience does appear to ¥nhance its perceived

attractiveness as a management alternative. This enhance-
ment has occurred to the: extent that'manageﬂ » when groupod

by river basin, chow 1gn1chant betwéen group dlfrorenoc
\

4
in the pewv- ceptlon of ratldnlnp as aoceptablc in the long

run_ (Table 7 17). The tendernicy to See natlonlng as accepi—

W

able 1s particularly ev1dent i the South qaskatchewan
basin, where both the need for. ratlonnng and Lhc amount of

uﬁvware greatest due to the high peak to averago demand

ratios and high demand levels overall A

£

TABLE 7- 16

{

: EXPERI}NFT or WATFR MANAGERS WITH RATIONING BY THEIR
PERCLPTION OF ITS ACCEPTABILITY FOR SHORT
PERIODS OF USE

_Is rationing acceptable?

Rationing .' - Yes Undeccided | No

" Used . 7)“* ' 35 - ' 3 ‘ 10

Not Used- : 55 18 .33

‘Chi-square 81gn1flcant at .05

Consistent with the tendency of managers experi-

-

enced with rationing to view it favourably is the‘greafeb
tendency of that group to agree that people waote water

(Table 7 18) .and overuse it (Tdee 7-19).

{

17¢.




TABLE 7 - 17 ¢

LOCATION OF WATER MANAGERS ACCORDING TO RIVER
BASINS BY THEIR PERCEPTION OF RATIONING AS -
" ACCEPTABLE FOR LONG PERICDS OF USE

~

AN
o Is ratlonunp acoepiab]c7
River Basin o § Ye° B No
South”Saskatchewan <>, 13 B c _21
Red Deer . ) - .8 ) 22
North Saskatchewan - ~ 2l o 41
N . /.\«._. e, ’\\\; . .
Peace/Athabasca / 2 25

“v P

Chl square . nificant at .05

5P
/’

/" TABLE 7-18

EXPLRILNCE OF WATER MANAGERS WITH RATIONING BY THEIR
RESPONSES T \THE STATEMENT: ”GENFRALLY IT
- MIGHT BE SAID THA% MOST PFOPLE DO NOT WASTE WATER”

e
J = .
o g People do not waste water
. Rationing ._ Agree Neutral - Disagree
Used - o 2 2 Co24
ANotéysed | - 81 - .8 . 28

Chi-square ﬁlgnlflcant at .01

./"

R

In Chapter 6; it was noted that the majority of

managers accepted pMcdrig as effective in.reducing consump~

tion initially, t ol y 34 percent felt it to be effecilve

,r‘y~



- TABLL  7-19

"EXPERIENCE OF WATER MANA@FRanxTH RATTONING BY THETR
RESPONSLS TO‘KHE STATEMENT: "IT IS UNfIKrLﬂﬂTHAT MOST
PFOPLE OWERUSE WATER IN AND® AROUND—THEIR 1IOMES"

People do not overuse water

Rationing ' ‘ - _Agree Neutral Disagprec
Used- ' 23 3 © 23

Not Used ¢ 79° 13 22

.Chi-square significant at .05

!

in the long ron. 0f the sﬁall group which perceivcd pricicg,-'
as effective in the long run, a significantly 1arge‘propor}
ﬂtlon had experlcnced ratlonlng (Tablc 7-20). Thus, there
appears to be a gcneral acceptance of the value of managc~
ment dltcrnailves on the part of . those managors who have
'experlenced ratlonlng However, theoe perceptions and |
attltudcs are not extrapolated to the complete range of
watervsupply problems. Problems with ratloplng do not
induce greater awareness of'thevdesirabillty of coﬁtfolling‘
,demano patterns pér‘sé, or affect,attitudes toward how water
should'be_priced. . | m

BT ‘Experience wlthvrationing also appears to have
had an/;;;act upon‘the'beheyiOur of water managcﬁs. A
significantly.greater proportion of‘the water supply ségtem
expansions in Alberta have Eeeh undertaken or are being planned

in communities&WhiCh have had to ra%ion (Tables 7-21 and

178,
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r,/‘ ' . . .
STABLE 720
EXPERIENCE OF WATER MANAGERS WITH RATTONING BY THEIR
PERCEIVED LTFECT OF PRICE.IN KEEPING CONSUMPTION DOWN
IN THE LONG RUN

~

Would consumption stay down?

Ratidning . Yes - Undecided - No
Used ' , 25 ' W 19

TN - \ o | -
Net Ueed . o0 v 32 ‘ 24 ' 60

Chi-square significant at .01

- 7-22) ., Although a large number of mun1c1pa11tles have
1n1t1ated expansions without underg01ng eliher shortages or
iratlonlng, it 1s suggested by the data presented in Table 7—
21 that many expansions resylt from the need to ration, and
therefore are llkely to be decided” upon in'a crisis 811uatlon
Consequently,; the use.of management alternatlves to put off
,expan81ons into the future is either too late, or does not
receive cons1deratlon |
/
TABLE 7 21

THE USE OF RATIONING IN ‘MUNICIPALITIES BY WHETHER OR NOT
EXPANSIONS HAVE BEEN UNDERTAKEN

Expans1on°
‘Rationing -Undertaken Not Undertaken
' Used o | 35 1
Not Used e us"‘ “ 72

~ Chi- square 31gn1flcant at .001 " .




TABLE 7-22

- : A
THE USE OF RATIONING IN MUNICIPALITIIS BY WHRTHLR OR-NOYT

THERL ARE PLANS FOR FUTURE EXPANSIONS.

‘Expansions

Rationing , ' Planned Not PTlanncd
Used 7~ 28 . 18

i i . : . ‘rg R
Not Used - 35 82

Chi—square significant at .001

The need to ratimiy is also associz'ad with the

~ AT K

hiring of engineering consultants (Table 7¥f®?ﬂ$nd the com-

P

pletion of dem&nd projections (Table.7-2u). These\felation_
ships f0116Wfaxiomaticélly froméFhe'gréatér téndency>to'f
undertake efpansibhs since most‘municipalities must hiré‘
outside expérfiSe'for éuch projects, for the size of the
’municipality uéﬁaily does- not warrant the‘maintenance of an
engineéring staff:' |

TABLE 7-23

‘THE USE OF RATIONING IN MUNICIPALITIES BY THEIR
 USE OF ENGINEERING CONSULTANTS,

L4

7

Consultants

@

.Rationing' ‘f , Uséd Not Used
Used L e T 34 : 12 ’
Not Used o 54 : 60

Chi-square significant at .01 o

Y

».

o L U




TABILE 7-21

THE USL OF RATIONING IN MUNICfDALITIﬁS BY WHETHIR |
OR NOT DLMAND PROJECTIONS HAVE BEEN COMPLIVIED

Demand Projections

Rationing _Comploted Not Completod
Used 21 26
Not Used : 24 - 92

Chi-square significant at .01

-

PAST tXPANSIONS

| - Even with the use of ﬁanagemént alternatives,
capacity expahsiéns are'&ften neéessary in a growing com-
munity. Cohsequently, it would be fallacious to suggest
that peroebtidns and attitudes_cpuld generally have an
- impact up0n~wheth¢f or.not>expansions have taken place,
unless a detailed_analysis of each decision to expand is
undertaken. However,-it is of interest to note the associa-
tions between perceptions and attitudes and éxperiehée with

: N v o

expansions. Some of the perceptions ‘and attitudes may well
stem from the experience of4expanaing, and some may have
cohtributed to the decisipon to ekpand, particularly the
‘basic attitude thaf'it_is not right to restrict consgmpfion.j
In the data analysif, it was found that the group of.water
: manégers exberienced in expansioﬁs~differed-significaytly
from the group Which had not had expansions in:the following -
ways: on the two ﬁikert statements related fo attitudes

toward conservation (Table 7-25), and on oneiof_the two




i

Likert statements vc]aT@dbt0~Th¢ el feotiveneass of connorva-
S tion measures (l\fhjxf 7—?(3). In both cases, the manapgers wvho
have undertaken cnqpénlsi(ﬁls, reject 'thcn.t]n101iwt5<31] value (3f
conserving water and iﬂle possibility ‘th<yt ruxvilnaﬁ mipght be

associated with cli"i:(arn1)'tfs to allter the demand foy water.

TABLE 7-25

EXPERIENCE OF WATER.MANAGERS. WITH PAST HXPANSIONS BY
JHEIR RESPONSES TO THE STATEMENT: "USING AS LITTLL WATER
AS POSSIBLE IS A WORTHWHILE GOAL T'OR ANY WATLR

DEPARTMENT"

‘ . \Usihg Tittle water worthwhile
Expansions Agrce Neutral Disagree
Undertaken e 17 : ' 16 L , 46
Not Undertaken " 31 21 : 33

Chi-square significant at .05

AN

TABLE 7-26 .-

EXPERIENCE OF WATER MANAGERS WITH PAST EXPANSIONS BY
THEIR RESPONSES TO THE STATEMENT: "IF YOU COULD REDUCEL .
THE CONSUMPTION OF WATER, YOU COULD REDUCE SEWAGE

- TREATMENT COSTS SIGNIFICANTLY"

i

\ .
o : \ ‘Reduce Costs -
Expansions _ Agree Neutral Disagree
Undertaken o 15 ' 36
Not Undertaken -85 22 25

Chi-square sighifiéaht at- .05

3«
*
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A cignificant beltween proup differpnee alao oconrg
" on the key statement in the Likert table related to willing-

ness to ration, that of whether people should only be

allowed a certain amount of water to irrigate their lawns.

Over 63 percent of the managers of expanded systems disapreced

]
J

with the above idea (Table 7-27).

TABLE 7-27

EXPERIENCE OF WATER MANAGLRS WITH PAST EXPANSIONS BY
THEIR RESPONSES TO THE STATEMENT: "EVEN IF THEY ARLE
WILLING TO PAY MORE, PEOPLE SHOULD ONLY BE ALLOWED
TO USE A CERTAIN AMOUNT OF WATER TO IRRIGATE THEIR

o ~ LAWNS"
5 °
Past Shodld.only be ailbwed so much water
Expansions - »___Agree Neutral Disagree
Undertaken 13 . o lé \ 50

Not Undertaken . 31 ' 16 38-

- Chi-square significant at .05

L

Those water managers in municipalities withe

4

expanded water supply systems were also.inclined to suggest.

that people in their communities were able to' pay for

expanded systems (TaBﬁe 7-28). .Thus,rthose managers who

" .argue that people are willing and able to pay for expansions

are the ones who are'hndertaking the expansions. This
reianrces-the argument that managers feel people are
willing to pay.@ore for expanded‘gystems bu{.npt for the

water itself. L



TABLL 7-78 o
EXPERTENCE OF WATER MANAGERS WITH PAST LXPANSTONG
BY THLTR PLRCEPTION OF THL ABILITY OF THE COMMUNTTY
TO PAY I'OR LXPANSIONS

Ability to pay

Lxpansions AbTe Undecided 7 Unalbic
Undertaken 53 . 11 : 10
Not Undertaken 34 o ?3 . 2h

Chi-square significant at .001
4

\\ A significantly larger proportion of communities

™~

1]

which ha%e undergone expansions have also had price changes

s

(Table 7-29). It would seem thatl expansions have induced
price increases, although thesc increases have not resulted
in generally higher prices relative to systems which have

fpot been expahded (Table 7-30).

TABLE 7-29

CROSS TABULATION OF COMMUNITIES WHICH HAVE
UNDERTAKEN EXPANSIONS BY THOSE WHICH HAVE
INCREASED PRICE

_ . Price~ - .
Expansions ‘Increased Not Increased
Undertaken . . . - 29 43
Not Undertaken  ~ = (15 | 70

Chi—squaré significant at .Ol‘

Pl
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TABLE 7-30

CROSSTABULATION O COMMUNITILS WHICH HAVE UNDERTAKEN
EXPANSIONS -BY THE AMOUNT OF THIH MONTHLY WATERRTLI,
v IN THOSTY COMMUNTTILS

Amoun( oI Wd ‘Tl

ExXpansions o o 5700 507-T07 uﬁh.lkwﬂif
Undertaken 36 *37 3
Not Undertaken . 40 3y )

Chi-square not significant

&

:

SUMMARY
It is evident from the preéeding analysis that
.the'links b¢tween'perceptions‘a;d attitudes and behaviour,
as identified in this Peséarph project, aré tenuous and
%ncohclusive. It is possible ‘that the lack of understand-
ing of management éiternatives has resulted in a'number‘of
inconsistencies. At the same t&me,vhowever, the inconsis-
tencies and anomal@es described above probably reflect the
peculiar role of “the image" and cognitive dissonance in
determlng how water managers evaluate managcmgnt aLterndtlveo,
partlcularly when comblned w1th exporlence on the part of
.the water managers. | |

.

Nevertheless, a number of interestidg relation-

ships were brought out in the foregding pages. Water
managers experlenced w1th meterlng consistently dlqagreeo

'that any value lay wit h metering as a means of reduc1ng or

o

controlllng demand for pe31dent1al water The water

L

B

ot



managers « crienced with metering also tended to reject

the possibility that price would -be similarly effective.

It is most probable, in this cace, that the respondents
. ’ ‘ ,
were relying on their dwn experience with metering, and had

Tourd irv sffocrive.  However., St Zoce not arnoar Thar

the water managers recognized that the price atzached to
tlicir metering prograem was too low to induce reduced consump-

tion. ;
. ’ Nocnen

=

Lt the same time, 1t ig interesting to note that

.

those water managers dealing with flat rate schedules recog-

nized the waste of water in their communities, and felt that

pricing and metering(would be efféctiveu' To this extent, .

Lexpericnce haé an chvious affect on perceptions .and attitudes.
The only experience whfch had arn immediate and

direct affect on pcréeptionﬁ, attitudes, and behaviour was

o :

the need to ration. Those water managere ~xperienced with

rationing felt it tb be an acceptable aliternative in makiig

demand it supplies, and similariy, ceoknowledped the "CW;GI”U§30'Z

of water in their communities. However, cuperience with

Ve docs not alfect the perceprions of oihep

iy and pricing ard mevoring aro svill o cons

i,
o
.
—
.
~
[}
»

|

frosdso appears Lol Following oxpali-

vapers ' percoepticone snd o attitudes aboul

rattionying., vastinoe wotor ardl o Tortlh . tead to ehag

i

v curront waloer supply arcd cordgsd cituvation in the

municipality.
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CHAPTER 8 . e

i 9l

SUMMARY AND CONCLUSTONS

ih the first three chapters of this theéis, a
number of basic aésumptiohs were discussed Which relate to
thé role which percéptions and attitudes of water managers
play inziﬁfiuencing the choice of and use of management
alternatives. It is apparent from the prgceding'analysié
that for the most part these’general assumptions apply to

the situation in Alberta. Generally speaking, management

alternatives are not used in a conscious manner in Alberta

to influence the demand for residential water. “ However,

the opportunities for the use of these alternatives are
numerous at present, and will probably become’incbeasingly;
so in the future. HNevertheless, the data analysis does
>rovide cvidence that managerial pgrceptions andsat%itudes
are a najor impediment to the use of managément alternatives

.n Alberta. Certainly, the thrust of the rescarch has becn

s

focused on only one of Several aspects of the decision
making process relating to'thé solutionﬂbf water éupply and
demand probklems: However, it has been argued within the
thésix that political considerations and public demands

become part of the water manager's image, and the behaviour

~of the water manager is reflected in the presern® depree of
2 . ? 4 k)
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fuse of thesé alternati?es.

i;} In Alberta,.the per capita démand for residential
water has been increasing, and it ianuite likely that

water shortages may become more numerous and rationing .
inéreagingly common. If this does proVe to be the case,

the costs of expansions will i@crease the tax burden‘on

many municipalities. The problem will become more acute

when additional water supplies become increasingly scarce

J

j@é the existing reserves are allocated to various uses.

"At present, demand restrictions are used only fﬁﬁx
A \

P

¢risis situations, and metering and. pricing are ineffectively

utilized. Indéed, most of the water managers who responded
to the survey were reluctant to concede that even if the
need to rationaliée water demands dia exist, that management
alternatives would be effective. ‘

If is evident from the responses of the water
managers that one of the most significant;probiems is that
_many information gaps exist on the subjéct of management
alternatives. For example, the implications of pricing and
meterihg policies (both favourable and otherwise) do not
appear to be clearly understood. Moréqver, thete appears
to be little fecoghition o} the fact that water is wasted
and inéfficieﬁtly‘used'in the realm of residential supply.
At the same time, maﬁy water managers appear to be well

aware of the management alternatives available, but still

do not .employ them. It is evident that the perceptions and

attitudes of the water managers do maintain the gap between

the available knowledge on managemcnt alternatives and the

E4
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‘actual application of such altfernatives.

1 The need to adopt alternatives which will contri-

bute to ébe more’ efficient use of water may be more critical .
in parts of the westerﬁ United States than it is in Alberta -
at- present. Nevertheless, the Sifuation inpAlberta is
mirrored in the general obsérvations put forth in Chapter
3 which relate to the use of management-aiternatiyesjin
meeting residential wa;éf demand.

| A considerable amount of detailed 1© iearch on the
variouSﬂaspects éf the decision making prdcess relating to
re51dent1al water will be requlred before the process is
entirely understood. TFor example, a small amount  of infor-

’

mation was collected in this research project on consulting

firms and the background of the wéter managér. None of the
data proved to be siénificant‘in the‘ahalysis, but it may
‘be that insufficienfiinformation was collected;' In addition,
it is most likely.that detailed analysis of the }olitical
aspects of water management would prove‘to,be of value in
understanding why‘management alférnafives have not-been
effectively utilized in controlling the demand for resi-

~ dential water. ‘ _ ‘ . h .

It is obvious, of course, that-the present praét%ﬁé

/
/

of flttlng res1dent1al water supplles to demand will not

J

change until the need to achleve efflClency in reuldentlal

water management is recognized. It is also obvious that

)

decision makers have not recognized as yet that the need

- exists, and may not until the demand pressure put upon‘the

supply increases considerably. Nevertheless, of all

14
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Canadian prdvinces, it is most llkely that Alberta is the
)

pPOV1nce in whlch agrlcu]tural and 1ndustr1al growth, and

|

related urban growth, may be faced wlth the problem of

scarce water supplies. Perhaps the alternatives sho@ld be
evaluated before fhé problem becomes a sevépe one. . Such ;n
evaluation should pefﬁit*thé use of'the mds£‘ecdnomic
combination of management and construétioh alternatives to
‘meet the demand for re51dent1al water in Alberta. It
should aluo contribute to the most efflclent allocatlon of

'availablg water supplles to different uses throughopt the

province.
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DEPARTMENT OF GEOGRAPHY
TELEPHONE (403) 432.3274

THE UNIVERSITY OF ALBERTA
EDMONTOM, CANADA TGG 2H4

July 10, 1973

Ahcompanying this letter is a questionnaire pertaﬁn’nﬂ to your
residential water supply system. ‘This quéatjonnairc is being circulated
to all communities in Alberta in hope of galnxnb a clear and u[—tddutv
picture of two things: TFirst, the completed questionnaires uhou]d
provide an inventory of the ChuPdCiOP]bilCS of water supply sys Lens
throughout Alberta. Second, it is hoped that the responses will indicate
what those people who are dlrectly responsible for managing water
supply systems think about some of the problems whi€h arc either facing
them now, or may face them in the future. The ‘aim of the research _
project then, is to contribute to a clearer understanding of the factors
Juntorlying 1hc growth of demand for residential water. This in turn,
1d be usc{ul for forecasting future demdndc for water.

B

Therefore; may T ask you to please fill out and return the questionnaire
1o me-at yowr earliest convenience. Your response is significant to e
in that I am doing the study to fulfill the requirements for my M.A.
degree at the University of Alberta. However, it is also of interest
to scme members of the Alberta Department of the Envirorment, (pleace
see the following letter). It is through this depar‘tmr\nt UmL you miy
eventually benefit from both your own response to the questionnaire,; as
well as from the response of others. Perhaps I should note that I
realize that you have resyanded to many such questiconnaires in reccent:
years. Howgvcr* I am aware of these studies and have tried to duplicate
them as little as po .:)sn.ble, except where more up-to-date information
will be of.vcaiue. w

Since this questionnaire is concerned not only \lefli‘AaL<, bt
also with your own ideas, I would very much appreciate it if you as
sceretary troasurer (or municipal secrotarvy) would i1l it in sersGral Ly,
Of course, if after looking the questionnaire over, you belicve somc
else in the water department is more Qualified to answer it, please do
pass it on. ‘

1

- I )lrlf'e]"F‘ly hope you find that cc smp et ing the questiommaire 1o
both an enjoyable and worthwhile expericnce.  Please note thal an

alre ,udy stamped and self-addressed-envelope Tas been included {for your
convenience in returning it. I you have any questions, please [fecld
free to contact me. '

Many hm.\ 5.

Yours 1raly,

Tom Mletcoher




Community of:

QUESTIONNAIRE ON RESIDENTIAL WATER IN ALBERTA

g

/_/‘1/\

IMPORTANT; PLEASE READ:

.S

Please note that this questionnaire is concerned only

with residential watepfgﬁbply. That is, the supplying of

water for use in and around the home. Most of the questions
have a series of answers provided, of which you may check
off one. This type of question is used only for your
convenience, since it réduces the time needed to fill i

the questionnaire. However, if you wish to write in explana-
tions or comments anywhere, please do so, they will be very

much appreciated.

Finally, this questionnaire is not as long as it

looks! Read the instructions as you go and you will find

. that parts of many questions will not apply to you, particu-

larly in the first half of the qucstionnaire. These sub-

questions are differcntiated by being lettered (a), (b),

(c), and so on, rather than being numbercd.

200,
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SECTION 1 , T
1. First of all then, whaf is the source of your water !
supply? ’ ;

O purchased from another municipality - , 4
O ground water
(J river or creek
0O lake or pond
O dugout
() other (please specify)

2. How would you describe the 1n1t1al quality of your water
supply before treatment°
very good,  treatment not‘necessary
good o
- fair

poor FE\\

very poor

00000

Please explain any deficiencies:

3. Approximatély how many domestic consumers (households) do

you provide with water?

y, WOuld you please record below (or include a copy of) the -
monthly pumpage totals for residential water use since
January 1971. If your records do not differentiate
between industrial and residential, please record the
information which you do have and 1ndicate whether or
not the figures include industrial water.

‘ O includes residential and industrial
O residential only

1871

oo o X
o = O w

J
F
M
A




1972

g ___ S g | 1973 J
F A F
M S M
A 0 A
Mo N M
J D

These measurements.are in ([ gallons (O

7
{

What was the maximum pumpage for one day

EN

amount:
date:

'O informaticn not available

What was the maximum pumpage for one day

amount: -
date!

O information not available
. l

4

What is the present maximum day capécity

system?

‘ ' & -
amount:

O information not availaule

204,

cubic fé%t

in 19717

in 19727

Qf»the

Approximately what percentage of the water you pump
each day 1is lost due-to leakage in the mains?

amount:

(0 unknown

What sort of storage capacity do you have in the

system?

Tj no storage, other than in lines
O tanks

0O reservoirg (in the form of open ponds, lakes, -

etc.)




10. Has your communlty suffered any water sh01tdgeo in
past § ycars° :

YES O
No O

If YES, please complete parts ta) to (c) If NO,
please continue on to question 11.

(a) What was the shortage caused=by?'

0 an actual shortage of water

204,

the

O 1nab111ty of plant fac111t1es to meet

demand

0O other (please specify)

(b) In what. part of the year did the -shortage

occur?

0 during the summer
(O during the winter

(O other (please specify)

(c) How long did the shortage last?

R}

O over a large part of the summer (or

winter)
0 peak day
0O peak hour
O other (please specify)
11. Do you foresee any future shortages of water?
YES O
NO O

(a) If YES, what do you think will be the cause

of these shortages?
0 actual water shortage
O limitation of plant-facilities
O tothef (please specify)

12. Does fire reserve cause any problems in your community?

0O NO

0O YES (pleaée explain)

e
-

R



13. Have any demand projections chn made for waier
consumptlon in your communlty'> ‘ . C \

YES O -
NO O @
If YES, pleaee ‘answer questions (a) to (d). If S
NO, “go on to questlon 14, Ry,
(a) What type .of pPOJectlon was madé (1 e. was
it a stralght line projection from past _ .
demands, etc.)? . - . . - o S
-’ (b) Does the pPOJectlon account for area economlc
’ forecasts? t,
YES O |
' NO O
) - UNCERTALN 0
’ (c) Does the progectlon account’ for industrial
potent1al°
,YES‘C
1 NO O
“\ UNCERTAIN O |
(d) Does the projection account for future
' population projections? o -
YES O
NO O - _
UNCERTAIN O ~ .
14. Have there been any expans1ons in your water supply

system (other than exten81on of services) in the
. past 5 years?

YES O
NO (O



If YES

e
K

would you please complete the folan1ng

que@tlono If NO, please go on to question 15.

(a)

(b)

(c)

()

(e)

(£)

. When did the expansion take place?

0O YES, amount:

What was the nature of the expansion?

increased treatment capacity
developed new sources of water
more pumps \ 4
metering of homes

Storage facilities

OCoO0000

other (please specify)

What was tpe'size;of any capacity increases?
L :

Did this prov1de excess capacity and if so,
approx1mately how much° :

0 NO

When the expansion was planned, did you do a
study of alternatives to see which was the
most economical means of meeting the ydemand?

YES. O
NO O
If the study of alternatives was done, what
were the alternatives studied and, if

p0381ble, would you please give a rough
comparlson of costs?

‘alternatives T " costs
Y

207.




15. Are there any plans for expansion of your water
supply facilities in the near future?

YES O
NO (O
If.YES,’please do questions (&) to (c). If NO,
go on to question 16. .
(a) What type,of expansion is being pﬁ nned?
O increased treatment capacity \\\
(O development of new sources
@] more pumps. '
0 storage dellltles
O meterlng of homes r
O other (please specify)
(b) If a eapaéity expansion is planned, has a
: >study been done to determine the costs of
various alternat1ves°
‘YES (3
NO[]

(¢) If.a study of alternatlves has been done,
- what were.the alternatives studied, and if
pOSSlble, would you please give a Pough
comparlson of costs?

alternatlves. . costs

¥
16. How would you judge the ablllty of your community to
pay, through higher water rates, for an expanded water
,supply system° :
‘very able (O
g able (O
- ' undecided ()

A



- not.-very able (O
not at all able (J

17, €a) ~Did your water department suffer a loss or make a

(O Profit of

‘profit last year and approximately how muchK?
,2) O Loss of

—~

O Broke even
‘' % AN

(b) Have there been any recent increases or decreases
' An the price of residential water?

(O YES, increases

O YES, decreases

O NO
If YES, why?

18. What type of .pricing schedule do you presently use?
flat rate

declining block rate

increasing-block rate -

constant rate , ‘

00O

other (please spec1fy)'

IMPORTANT Would you please enclose’a copy of
: your pricing schedule.

18. Why is this type of schedule used? ' g

.’)

20.

Do you feel the pricing system could be lmproved upon,
and if so, how? ’

200,
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23,

2,

25.

26.

| Are sewage charges ineluded@@w.the water bill?

210,

~

Cou]d you glve a rough estnmate ‘of the average domestle-

water bill in your community? ’

amount: .

YES O -
NO O

Is the sewage department part of the water supply

department7 :
. A T . vEs O
‘ ' | NO O

Cop 8

(a) "Do you sell water to’any other communitieg?

-0 YES, to
O 'NO

-(b)ﬂ Do you purchaSe water from any other commun1ty°

" = o O YES from: °
' O NO o

To what extent is metering employed in your community?
O isn't used at all )
" O commercial and 1ndustr1a1 cuqtomers only
O residential custoriers only ¢
O everyone is metered

O other (please specify)

Are,your pumps metered? '
' YES (O
“NO O

kel
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Have you found it necessary to implement water ration-

ing since January 196972

YIJO D
— NO O

If YES., pleaoe answer the fol]OWJny questions.
If NO go on to question 28. :

(a) Could you describe how rd%ioning was

implemented, i.e., what method of ratlonLng
waslused.

°

(b) - How often have you had to implement ratlonlng-

and in what part of the year? :

v

N

S

~(e¢) During water shortages, ‘have you tried

"exhortation" as a means of reducing consump-

tion, such as asking people not to water
their ‘lawns or telling’ them how much’ water
_is: necessary°

, . YES O
) ‘ "NO O

/

If YES, how did you go about it and was it
effectlve°

| L

R M I ot i o 1 o
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28. Is there an active program on the part of the "water
department" to detectl and repair leaks in any of the
following situations. (pleasc check those which apply
and explain briefly how it works):

your own water mains?

private water facilities?

both of the above?

000 QO

no leak detection program?

) . .
29. Has the "water department" employed any engineering
consultants to give advice on water problems in the
past 5 years? ‘ '

YES O
NO(O

If YES, please answer questions (a) to (g). If NO
please go on to the second half of the questlonnalr

(a) .What year was the firm employed?

(b) What was the name of the firm?

(c) Can you remember the name of the englneer(
who. did the study?

(d) What city is their office in?

(e) Could .you please describe what sort of studv
* you had them do for you (example, find more
water; feasibility studies of getting more

~wWater, etc.)?

(f) What advice did they,gi?e?'

L R SR [

<



(g)

To

what

deprec was

the

advice

followed?

Wﬂmne ¥ty




SECTION I1 1

This

Thank you for bearing with me so far. section of
e

questionnaire 1is concernad largely with your own opinions
as traoy relate to warious issuaes In oo

suppily. You will also find it less time consuming than t
first half

this section.

you say the
Your communi
as roads,

Generally speaking, what priority would
pPOV*QlOL of residential wats> takes in
{when competing for funds wita such things
D

arks, Pccreatlonal facilities, and so on)?

3 .x_..

takes highest prior

fairly high pPiOPiTY

Qg a

low priority
very low priority

with

OO

caqual priority

3

=

h

ty

3. Differcrt people have dififerent ideas as to hos much
shouZd charged {2r residential water. What would

i 1lch to base

of

‘hw best "orule thumb! wh

of water?

vou Lo
The price

on

—2

delivaory an

cnougt
mainTen

O <
anee

i R ;1<;;c: croush Io ihe conts Qe l L7 ary Al
N Cenarce, phus P some capital Tor
@ ERGIN

coadloof the above, oiu

the a
muec

of
TO0

SN,
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The following table contains several statements which
might be made in connection with the supplying of
water to resicdential customers. Please read them
carefully and indicate by checking the appropriate bown
how strongly you agree or disagree with each statement.

By o S0
~ — ® r:‘l QL
o0l o | BB | U

o] ) JB 18} 19}
Bl bl g 2 BE
wn <CD <Cg i - vy A

Generally, it might be
said that most peobple do
not waste water.

It is best to supply all
the water demanded by

people, irrespective aof
the difficulties of pro-

Viding it.

It is unlikely that most
people overuse water in.
and around their homes.

~water above that minimum.

Pecple should pay morec
for water which they use
irrigate their lawns.

People have a right to
211 the water they want.

Lveryone should be ' :

allowed a certain
standard minimum
quantity of water

to cover basic needs
and people who use more
than that should pay
more for each unit of

Most people weould be
quite willing to pay
more for extra uUnits of
water if they had to.
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—d

Even i{ they are
willing to pay more,
people should only be
allowed to use a
certain amount of
water to 1rr1gate
thelir lawns.

People should have to
pay more for water
which they use to
wash their car(s).

o'

People’ should hdve
to pay more for water
which ~they use to fill

thPlP sw1mm1ng gool N

Some resource management people claim that when the
consumption of residential water is increasing, it is
"possible to slow down this increase or even reduce the
level of consumption by using variocus techniques. They
'see ‘this as an alternative to increasing the supply of

water to meet the growing demand.

Even if this is possible, would you agree or dis-
agree that it 1s right to restrict a person's consumpticn
of water? (Pleasc quallfy your answer if - you wish).
strongly agree ()
i agree [}
undecided )
disagree ) t
_strongly disagree () ’

@

‘¥4, fOr the sake of argument it was decided that
cu¥sumption should be reduced one of the means put
" forth to restrict or reduce demand is metering. How
effective do you feel meters would be in reducing
consumption, particularly after they have just been -
nstalled? (Please answer whether your community is
metered or not.)




36.

37.

38.

very effective
effective
undecided

ineffective

O0000o

very ineffective

If the consumption of water per household was reduced
by metering initially, do you feel it would return to
normal after the meters had been installed .a year or
two?

’ T YES (O

UNDECIDED O

If a community already had metering, how effective do you

‘feel raising the price of water would be in reducing

demand?
very effective(d
effectiVe[j
undecided ()

ineffective O

-Agairy for the sake of argument, if consumption per

househiold was reduced by higher prices, do you think
it would stay down over a period of time?

YES O

NO (O
UNDECIDED ()

Have you ever:raised the price of water in your com-
munity with thé-intention of reducing consumption?

YES (O
NO (O3

very ineffective (D




- 39. What do you think other agencies or water management
people think about trying to conserve water by PdlSlng

prices?

(0 most of them think it is a good idea

most of them think it is a poor idea, because it
won't work ~ : :

O

0O most of them don't worry'about it, because they
don't see any need to conserve water

O

other (please speEify) o

.ﬂO. How effective would you consider ratlonlng to be as a
means of redu01ng consumptlon7't?
very effective (O
effective {0

undecided 0
ineffective (J

very ineffective (J

41. Do you consider rationing. acceptable as-a means of
reducing water use for a short period of time?

k!

. o YES O

MAYBE YES O
NoO)

UNDECIDED (J

42. Do you think ratlonlng procedureo would be acceptable
as a means of reducing consumption over a long period
of time?

. , YES O

¢ ’ ‘ ) MAYBE YES (O

NO (O
UNDECIDED (J

43. How effective do you think that asking people to cut
down on their water consumption voluntarily by not
watering their lawns, washing their cars, etc., would
be over a short period of time? '

R
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very effective

O

effective 0
undecided
ineffective 0
very'ineffective O

The following table contains several more statements
which might be directed to you, as a water manager.
Please indicate how strongly you agree or disagree
with each statement by checking the appropriaté box.

Sfroﬁgly
Neutral

Agree
. Agree

Strongly

Disagree

Disagree

The public _expects
unlimited supplies
of water.

The public expects to
receive water at only
a nominal price, such
as that price which
covers the cost of.
delivery only.

People are willing to
pay higher prices to
continue receiving
unlimited supplies of
water.

People should be able
to expect enough water
- to keep their lawns
green in summer.

The public expects
the water department
to encourage the con-
servation of water.

&
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Strongly
Agree

Agree

Neutral

Disagree

Strongly

Disagree

If you could reduce
the consumption of
water, you could
reduce sewage
treatment costs
significantly.

If you could reduce
the consumption of
water per household,
you could reduce the
costs of supplying
the water.

Using as little water
as possible is a
worthwhile goal for
any water department.

There' is no need to 'j.
conserve water, at
least in Alberta,
because there is

o~
~

plenty of water . e

for everybody.

.

If it were every to
become necessary to
conserve water, the
leadership for such
a program ‘should—

come from the pro-

vincial government.

J

Who makes the final decisions on expansion of plant
facllltles, finding new sources of water, and so on,

in your community?

O yourself

(O town (city) council

(O other (Please'spécify)

220,
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50.

Who makes the final decision on what price is charged
for water in' your community? :

0O yourself

O town (city) council

O other (please specify)

If you do not make the decisions; how much influence

would you say you had upon any decisions affecting
residential water supply in your community? (Please
do not'be modest?) ' :

(J no influence

-0 some influence

‘0 a great deal of influence
P '
If you-do have some influence on decisions, would you

‘please describe how; that is, whether it is by making

recommendations as to the best solution to a problen,
what price should be charged for water, and so on.

Cns

How much influence would you say the provincial
government agencies have on the quality of seivice
officered by your water department?

O no influence

(O some influence

O a great deal of influence

What types of assistance does the provincial government

offer your water department now? (Please note the
department or branch involved). '




51/ Would your water department welcomé more assistance
from the pPOVJHClal vernment, other than financial,
to help manage.your wkher supply?

Py

N
53 2

YES O
NO.O ’

If YES, what type of asolctancc would you 11ke7

52. In what ways do you see- consultlng firms as 1mportanL
to residential water management, if any?

53. How qualified do you feel most consulting firms are to
do work on residential water supply problems (as
compared to,government agenc1es, say)?

222.

"
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SECTION 111

| By way of conclusion, I wouldllike‘to,as{:you a few.questioﬁs
about yourself. These questioné are of»a personal naturc,

so 1f you are unwilling to answer thenm, please complete the
rest of the questionnaire and férward it to me. You may
remain assured though, that this information will be kept.

gompletely confidential.

}

Sk, How many years have you worked at this particular job?
years. : ,
95. How many years have you lived in your cdmmunity?
years.

56. Which of the following educational categories would you.
' place yourself in? . A S _ _
0O 8th gfade or less
O grades 9 - 12. g : ‘e
0 1 « 3 years of university \
u}

university graduate" _ . ) \ )
“gl\ziiziifal or vocational school . \\\,N\ :

O oth please specify) - , L
R A

57. Have you had any formal fraining specifically related
.to water management? . ,

Y

{ -YES O
NO (O

If YES, would you please i scribe what kind?

58. If other than the person to whom this questionnaire was

addressed, would you. please giNe your name and position
title. ' ‘
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59, If you have any comments or additional information
which vou would like to add, please do so below. And
please don't forget a copy of your pricing schedule.
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COMMUNITILS WHICH H

IN THE

-

Cities

Grande Prairvie
Lethbridge
Lloydminster
Medicine Hat
Red Deer

TOWﬂS

Barrhead
‘Blairmore
Calmar’
Claresholm
Devon

Drayton Valley
Eckville

Edson
Fairview

Fox Crcek
Killam
Manning =

‘Milk River
Raymond
Redcl1iff
Redwater ,
Rocky Mountain House
Smoky Lake-
Spruce Grove
St. Albert
Stavely
Stettler

Stony Plain
Three Hills
Tofield

" Vauxhall
‘Viking

Vulecan
Wainwyright - 2

VE SUI'FERED SHORTAGES

PART TFLVE YEARS

\\ Villages,
~ /a,(

Arrowwood
Barons
Bellevue

- Blackfalds .
Bowden
Carmangay
Cayley
Champion
Chauvin
Clyde
Coutts
Cremona
Delia
Duchess
Donalda
Entwistle
Glenwood
Halkirk
Hillspring
Irma
Kinuso
Linden
Mannville
Vorrin
Myrnam
Nampa -
Ryley
Sexsmith -
Thorhild
Youngstown

s

Hamlets

Veinerville\
Mossleigh-

775,



COMMUNITILES WHICH HAVE RATTONED RESTDENTTAL

APPENDIX

WATER, STNCL JANUARY, 1969

Citigg

Grande Prairie

Villages

Barons ’

Lethbridge Bellevue
Lloydminster Blackfalds
Medicine Hat X Bon- Accord e
Red Deer Bowden X
Cayley

. Coutts X

Towns Crossfield
Duchess
Beaverlodge X . Edgerton
Black Diamord X Glenwood
Calmar ' X Irma - X
Claresholm X Linden X
Drayton Vdlley Mo¥rin X
Eckville. -Myranam X
Edson ‘ Sexmith
Fairview . X Thorhild X
Fort Macleod X :
Fort McMurray .
Fort. Saskatchewan X Hamlets
Killam ‘ X T
Milk River X Mossleigh
Raymond X Sherwood Park X
Raymond X Veinerville X
Redeliff . X
Rimbey
‘Spruce Grove
Stavely
Stony Plain X
Three Hills X
Tofield X
Vauxhall X
Viking X
X

Vulcan

a Those which also rationed from 1963-1968 are marked with
an X", :

LS



