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ABSTRACT 

Educational and Policy to Water Consewation for the City of 

By Jennifer Reid 

Completed in partial fuffilknent of the degree of Master of Environmental Oeslgn (Planning) 

Supewkc Theresa Baxter 
Facutty of Environmental Design 

The University of Calgary 

Excessive applications of water by Lethbndge residents to hwns and gardens have 
contributed to negative impacts induding slope failures and basement fboding. The 
purpose of this Mastds Degree FVoject is to develop a water m a t i o n  strategy to 
reduce residential outdoor water amsumption. 

Successful water consmation programs of selected North American municipalii were 
examined to identny water cmsewatim options that oouM be incuporated into the water 
consewation strategy. The identkd options that wwe highly evaluated in water 
conservation, energy m a t i o n  and recycling literature as well as by Lethbidge 
disarssion group participants were inmpomted into the strategy. The options included four 
educational techniques and 3 general techniques. The educational techniques induded bill 
inserts, brochures and booklets, newspaper artides and workshops. The general 
techniques induded home audits, an i-ng Mode rate sbudure and landscape 
ordinances. A th- approach was devised that arranged the techniques in an 
implementation sequence intended to oWa'i Iong-Wm deaeases in residential 
consumption while building and maintaining a hgh levd of public support At the condusion 
of the document future research oonsiderations are disarssed. 

Key Words 
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A water conservation progam is defined as the de-nt and irnpkmenbtion of water 

management optiwrs to emwage "the socially benelbl reductibn of water use or water 

loss" (Baurnan and Boland, 1980: 4, in Kranzer, 1988). Water management aptions are the 

techniques that may be chosen to reduce water consumptian. Examples indude 

information campaigns, mWit programs, water rate stmcbw, water amsewation 

landscaping, and leak detection. The options chosen as part of the progam may be 

axnpletely vduntary, or they may be mandatory, wilh speafic requirements and pendties. 

They also range fnmr requiring hgh levels of technobgy (e.g. a wakr meter) to requiring 

IittJe to no technology (e.g. watering less frequently). 

The above discussiorr highlights the fad that municipal water amsewation can be handled 

in many diff6rent ways. This kxibillty alkws a aty to develop and implement a water 

conservation program that is mmpa6bk with its needs; however, the flexibility also makes 

the task of choosing wisely from the range of broad aknatbes very chalkngmg. It is 

evident that the City of Lethtmdge would benefit liom a study idenbifylng the most 

appropriate water amsewation techniques and how they should be inaxpomted to create 

an effective water mnsen/atbn program tailored to suit its needs. 

This Mastds w e e  Project has severat otyechves, some are situation speciiic while 

others have a potential for broader a p p l i .  Foremost, this research projed is intended 

to: 

Examine the causes and effects of e x d e  water consumption e>tpenenced by 

Lethbndge and, in particular, the cunmunlty of Varsity Village, 

Examine a range af water consewation techniques and other public policy options to 

ascertain which ones are favored and why, 

Research the literature on public education pragams and their potential effed on water 

consewatjon, and 



Idenm the strengths and weaknesses of public education pragrams, water 

consewation techniques and other puMi policy apbons and thek applbbillty to the 

Lethbndge context 

The proled also has a more widely a m b l e  objective in that it provides a framework for 

assessing the effectiveness of water conservation techniques. The research examined, the 

analysis used and the format of presentation may dbw other water consewation pbnnefs 

to establish more formahzed procedures to evaluate the water amswation options prior to 

implementing them as part of a water -ation program. 

To achieve the objedves of this Master's Degee Reject. the following research methods 

were utilized: a study of the community of Varsity Village wilhin the context of the City of 

Lethbndge, a review of water m a t i o n  approaches utilieed by selected munidpdi 

across North America, an extensive literature review of conservation research, key 

informant interviews, and feedback from Lethbndge midents who participated in a series of 

discussion groups. 

1.3.1 Study of Varsity Village and Lethtndge 

Profiles of the City of Lethbridge and the community of Varsrty Vlbge w e e  developed 

based on their -ic, bophysical and physical chaadsrkb;cs. The inbmation 

was obtained from a variety of sources induding: the City of Lethbndge Plannmg and 

Development Services -t, the Oldman Riwr Pbnning Aulhonty, the University of 

Lethbndge and Statistics Canada. 

1.3.2 Water conservation &paches Used by selected Municipal- 

Water consewation polides, progams, and Mniques adopted by sdeded mid4zed 

munidpalii were uitically evaluated. The four municipalii wlere sdected 

based on many fadm including thei popubtion see and dknate as well as having a 

universal water metering program and an active water answation campaign t;lrgebng 

residential c u s t m  in pbce. 



1.3.3 Litemtwe Review 

A literature review was undertaken on water conservation, energy conservation and 

recyding research. Most of the information obtained was f i w ~  reputable research journals, 

government documenEs and theses projects; however, information fnrm the internet was 

also used. The findings were compared with findings obtained from LethbMge disarssion 

group regarding preferred and effective water consumption redudion techniques. 

1.3.4 Key Informant Interviews 

Semi structured key i-t intewiews were conducted with individuals from several 

departments at the Clty of Lethbidge to define the water management issues that face the 

Crty of Lethbndge and to Crarne the subsequent disarssiocl group process. The informant's 

expertise was sought on a variety of topics including municipal polldes, water supply, water 

consumption, water conservation methods, and the public's receptweness towards 

conservation. 

1.3.5 Disarssion Groups 

The water conservation strategy included a limited public consultation process because !he 

residents must uMrnately accept, adopt and pay (indirectly or directly) for the water 

conservation options that are imphmted. They are responsible for the consumpbon 

reduction the water m a t i o n  program achieves. M o r e ,  their involvement is crucial if 

an acceptable and ePlective water consewation p r o m  is to be developed. 

Discussion groups were chosen to obtain pubfii input tawards the development of a water 

conservation strakgy. This approach was chosen because financial resources were limited 

and feedback from discussion groups has been shown to be an efkctive way to a 

dearer understanding of individual's psrcspb;ons, motives, attitudes and fediogs towards a 

product, experience, sihdon, program or p o l ' i  (Anderson, 1998; Madlealy, 1999). They 

have also been fwnd to be particubrfy effective in frontend evaluations during strategic 

planning exercises (Civitarese, 1998). 



Fourdiswssii gmupswreanduded in thewof  Leth-, twowith residentsfrom 

the community of Vmily Village and two with residents who resided in communities other 

than Varsty Village. Two d i  gwps were amduded in each of the study areas 

because Krueger (1994: 97) has found that ?ypcalty the fkst two groups provide a 

considerable amount of new information, but by the t h i  and fourth session, a fair amount 

may have already been oovered". AppmxrnaWy tHlelve individuals were invited to each of 

the two hour discussion groups with the e m  that the ideal number of five to eight 

participants would attend. 

Convenience sampling was used to obtain sample populations of idemst. It is not 

considered a particuhly rigaws method; however, it is is themethod of choice given the fad 

that it is often diffiartt to attract participants (MacNealy, 1999). All interested parties were 

asked to fill out a survey to emure that they met &in aiteria (refer to Appendix B). 

Individuals who met the criteria were then provided with letters of invitation that included the 

date, time and location of a particular d i  group (refer to Appenduc C) as well as an 

information booWet that induded the topics to be d i i  (refer to Appendii D). The 

meeting places chosen fadried infonnal conversation and were located in central 

locations. Each participant who attended the discussion was informed that he or she could 

refuse to answer questions and withdraw from the group at any time (refer to Appendix F). 

1.3.6 Summary 

The infmatbn obtained from the atmementimed procedures was integrated into a 

coherent water conservation rnamgement strategy fw the Clty of Lethbndge. The strategy 

outlines a procedure for integrating efWive water consewation techniques into a 

successful water conservation program given the CRy's unique situation. 

1.4 Research Limitations 

This study has a number of limitations: 

1. As in most soda1 science rasearch, predicting and undevstanding behaviour is a diliiarlt 

and complex task. In an effort to minimize his concern, previaus 



behaviow research with respect to energy cxxrservation, recyd'rrg, and water 

consendon techniques empkyed by other municipal'i was ewmined to devebp a 

strong framewwk A water consenralion smegy that addresses the City of 

Lettrbndge's unique sbabn  was aeated by incorpaabng feedback Obtained fran 

local residents and key infarmants into the framewwk 

2. None of the selected municipaI'i i-tly evaluated the effec.tiveness of their 

water amewatian progams. Due to the lack of applied water amemtbn studies 

available, this study primarily e- pro- water amsewation acbvity and utilizes 

infomation obtained fbm consemtion literature and disarssion goups to evaluate the 

effectiveness of the water consewation techniques. Additional applied stud'i that 

document the relationship between water amsewation techniques and changes in 

water consumption behaviaur are needed. 

3. Someof~informationpro~inthisstucjrwasobtainedfromconversationS~ 

administrative personnel. As a result, the accuracy of the data rekc& the knwkdge of 

the persons contaded. 

4. Data provided by the munidpalii in Chapter 3 was presented in diverse f m b ;  

therefore, comparison was difficult in some instances. 

5. Insufficient water demand data and population growth statistics over a crxlsecutive year 

timeframe were p r o w  by the Sdeded municipalities. -fore, in Chapter 3, the 

effect of each municipality's water ansewation programs on water ccxrswnption could 

not be indepemkntfy detmined. 

6. Due to time and finandal wnstraints, limited puMc input was achiied. Broader public 

involvement would have ensured geater levek of acceptabilii for the proposed 

strategy. 

1.5 Document Organization 

Beginning with an introductory chapter, the body of this study k organized into thme main 

subpd areas followed by a concluding chapter. Bnd)y they proceed as follow: 



Chapter 1 - "Intrduction" outlines the issue at hand, the purlx>se of the investigation and 

the method of inquiry. 

Chapter 2 - uRegod, Municipal and Community Profile" is a comparative review of the 

City of Lethbridge and Vamty Vlbge, the study community. The chapter W n s  with a 

description of the ~~ dimate, physiography, gedogy, s0i.l and vegetation of the 

region. This section is fdlowed by an examination of the impacts resulting fiom ex-e 

inigation. Finally, in the axnmunlty profile section, Sdeded -phic attributes of 

the mrnundy of Varslty Village are compared and mntmsted with the City of Lethbndge. 

Chapter 3 - Water Consewation Techniques Employed by selected North American 

Municipalities" details the water consewation techniques devebped and implemented by 

selected municipalities to reduce outdoor water consumption. 

Chapter 4 - "Evaluation of Water &mewation Techniques" evaluates the effectiveness of 

various water m a t i o n  techniques according to criteria developed from the 

conservation literature and feedback obtained from the Lethbridge dkwssh groups. 

Chapter 5 Water Conservation Strategy for the Ci of Lethbridge" outlines a strategy for 

integrating effective water consewation techniques into a successful water consewation 

program. 



Chapter 2 

REGIONAL, MUNICIPAL AND COMMUNllY PROFILE 

2.1 Introduction 

The pupose of this chapter is to provide bad<grwnd information that is necessaly to 

understand why high water tables are devekpng in Lethbndge and thei resuthng negative 

effects. The chapter begins with an overview of hydrology and *ts rebtionship with the 

Lethtxldge region's natural environment In the second section the evolution of Lethbridge 

from a small mining settlement into a modem City is provided. This section is fdlawed with 

a brief examination on how urbanhation, residential landscapes and watering pracbces 

have altered the region's hydrology. The chapter concludes with a commundy profile of 

Varslty Village. It was chosen as the study community because previous research 

conduded in this community determined that residential inigation significantty conbibuted to 

the development of abcrormally high water tables (Berg, 1997; Berg et al., 1996; Berg and 

Byme, 1998). In order to f m  a better picture of the community, V p h k  

atbibutes including educational level, gender, home -hip and age are examined. The 

communws amibutes are compared with those from the City of Lethbridge in an effort to 

gain valuable insight regarding how best to address excessive outdoor water consumptbn 

in order to develop an &&be and WIC.WY accepted water axrserv;rtion strategy. 

2.2 Regional Environment 

The Ongin a d  Wddy of tbe dty of LethbnkQe is ckqdy mted in b natural 

envimment (Jd7nston and den Olter, 1985: 9). 

To fully appreciate the unique environmental issues that the Cw of Lethbndge arrrenttly 

faces, a basic understanding of hydrokgy is required. Hydrology is the study of the 

occurrence, distribution and movement of water on earth (Fetter, 1994). The hydrdogc 



cycle is the central focus of hydobgy. The cyde has no begnning or end and its many 

processes occur mtinuousty (Chow et al., 1988). As shown diagrammatically in Figure 

2.1, a pwtion of water vapor in the condenses and gives rise to precipitabon. 

Precipitation either ev- while falling; is caught by vegetation cover or W i n g  

structures; flows over the ground s u k e  as runoff or infiltrates into the soil and mbibutes 

to soil moistwe. The acurnuhted soil moishrre is o m  w e d  through 

evapotransprration which is the cumulative water loss resubng from land h 

evaporation and transpiration frwn vegetation- Soil moisture may ako be removed by the 

downward percdation of water to depths where it is held for extended periods of time. 

g u e  2.1 S i m p l i  Diagram of the Hydmbgical Cyde 
(Modlied M: Ward. 1967) 

The a f o r m t h d  hydrolagil pmceses are very mmplex and are often examined 

using a simplii system concept that focuses on an individual catchment area and where 

an attempt is made to define the idkw and arWaw of water. For a d d i e d  catchment 



area, over a speafied time hne, the rdatianship between the inflaw and ouWaw can be 

examined using the water babnce equation e>qxessed as: 

lnfkw = Outlbw +/- changes in storage 

This approach allows fw the invastigation of the interac(ion between speafic elements of 

the hydrdogcc cyde. For example, in undewbpd areas the inflow generally includes: 

stream fbw and overtand fluw. p m c i ~ .  and p n d  water idlaw from outside the 

catchment area (Fetter. 1994). The outllow indudes evapotranspiration, surface water 

runoff, and ground water outfkw (Fetter, 1 w). 

It must be emphasized that every catchment area is unique and the canponents of the 

water balance equatian vary according to what is being studied, the size of study area and 

the time frame. In addition, the if-, dimate, physiogaphy, and surface geology 

influence the relationship between the water inflcMls and outllows. To better u m t a n d  this 

relationship within the Lethbrdga context a brief s u m  of the region's dinate, natural 

vegetation, physiography and gechgy are discussed below. 

2.2.1 Climate 

The City of Lethbndge is located within the Southem Canadian Prairies region of Alberta. 

The dimate is characterized as having short warm s u m  and long cool winten. July is 

the warmest month with an average daily temperature ranging frwn 10.g°C to 25.9 'C 

(Environment Canada, 1993b). January, the coldest month, has an average temperature 

ranging from -2.6 'C to -14.2 'C (Environment Canada. 1993b). The b t  free penod is 

typically above 115 days with a growing season of approximately 185 days (Drikowski and 

Heywood, 1990). The characteMs of rainfall in this region are: limited amount, temporal 

variability, and unpredibili i (Chang et al.. 1990). The average annual is 

397.6 mm (Envkonrnent Canada, 199%). 

Predptation is the term employed for all focms of atmospheric moisture the faIk on the 

ground including: d m ,  rain, sk& snow, dew and hail. It resub when a body of moist air 

is lied causing the water vapor to cml and cmdmse into a doud of water dropMs. The 

amount of pm@itation that an area r- varies in space and time aamding to the 



general pattern of circulation and acaxding to bcal fadm (Rodda et al., 1976). For 

example, Lethbidge reoeives less precipitation than coastal locations in part because: (1) it 

is located at a greater distance fnxn oceans, the main sources of preci@tatim, and (2) a Id 

of the moisture present in the westedy winds is extraded on the windward side of the 

Rocky Mountains causing the development of a rain shadow on the leeward side where 

Lethbridge is bcated. The Le?hbdge region also expiewes seasonal variability of 

precipitation with over 60% of the precipitation received falling fnxn May to September. 

"Seasonal variation occurs when annual oscillatbns in the atrnosphenc ambtion changes 

the moisture infbw over the region (Chaw et ai., 1988) and amthmtal interior IocaWns like 

Lethbndge commonly expedeme rainfall maximums during the summer months (Ward, 

1967). 

The native vegetation in Lethbndge is part of the mixed Rora subregion of Alberta. The 

composition of the vegetation cover in this region is influenced by variations in topography 

that create differences in exposure, orientation and access to moisture. As a result, areas 

with distinct vegetation exist including the plains, the coulee slopes, and the river valley. 

The characteristic grasses on the plains indude June grass, blue gama grass and spear 

grass. The gradands also support an abundance of wildflowlers. Prairie a- is a 

common spring fbwer, while gdden bean, goldenrod, and aster flawer into the fall. The 

common grasses on the plains can be found on ihe coulee slopes. However, their 

abundance, location and the prevalence of other species are largely affected by the slope 

direction and elevation. On the south and west slopes where wind and sun prevail, gasses, 

prickly pear cactus, sage, yellow locowleed, and milk vetches are ccxmmxr. On the north 

and east facing slopes, the gasses tend to be higher and farm a denser ground cover (C~ty 

of Lethbiidge, 1986). In addition, because soil moisture and shade are greater, isdated 

patches of shrubs such as Saskatm, snawbeny, buffalobeny, and s i h ~ e d m y  occur. 

Riparian or riverine woodlands in Lethbndge typcally exkt on the floodplain zones and 

creek valleys of the Oldman Rim. Species that are cxxnmonly found within this area 

indude: cotton wood, e d a &  dogwood, willow, Sdabon ,  wild me, chokedmy, and 



sibebny. These species may also be found further up the coulee dopes near water 

sources such as seeps, springs or drainage oourses. In add'- to the woodland 

vegetation, wetland vegetation is also found in the river valley where pools of standing 

water occur. The wetland community is cmprised of ~uknerged aquatic phnts such as 

cattails, bulrushes, sedges and reds. 

Many of ttre &rementimed native plants are drought tolerant They are called xerophytes 

and they are well equipped to survive Lethbridge's semi-arid environment Typically, they 

have far reaching shallow root systems and narrow leaves covered with thick waxy 

cutkles. Although they are emdent water users, like all plants, they continuously kse water 

to the atmosphere through stomata primarily located on leafsurfaces. This process is called 

transpiration. C m w ~ ,  evaporabon of water drectly fbm the soil and vegetation 

surfaces is constantly occurring. Under fidd a m d i i  it is not possible to separate 

evaporation from transpiration; therebe, the collectbe water loss is asessed. It is refemed 

to as evapotranspiration. 

When there is an abundant supply of water available in the soil the rate of 

evapotranspiration is refmed to as potential evapotranspiration. Berg (1997) used a 

modified Jensen Haise equation to estimate potential evapotranspiration ocarmng in the 

Southern Alberta Chinoak region. The equation is e><pressed as: 

Where: 

RS = daily solar radiition 

TAVG = average temperature 

W = wind 

PE = potential evapotranspiration 



The resulthg vdue of potential evapotranspiration must then be rnulliplikd by a coemdent 

representative of the water usage of a speukd pbnt since water rates d k  between pbnt 

varieties depending on fadm sud-r as -ng depths and stage of gravvth (Berg, 1997: 18). 

like Lethbndge, acbal ev- 
. . 

In semi-arid locabons is often much less than 

potential evapotranspiration because the soil moisture freqmtly drops bdaw field capacity 

which is the amount that the soil can hold against gravrty by surface tension. As the 

moisture in the soil diminishes, a pbnt's ability to extract it is reduced. The reduced uptake 

causes a reduction in the e v a p o ~ ~ t i o n  rate. The wilting point of a plant can 

subsequently be reached when moisbre becomes so Emiting that it is unable to take up 

water because the tension of the soil-water interface ex- the osmotic pressure of the 

roots (Fetter,1994). The amount of water held within the soil between the wilting point and 

field capaaty that is used by plants for gmvth and transpr'ration is often termed the available 

water capacity. 

2.2.3 Physiography 

The City of Lethbndge is located within the Eastem Alberta Plains Physiographic division of 

Alberta. The local landscape ctmsists of a gentty rolling till plain that slopes down towards 

the Oldman River approximately 90 m bdow (Berg, 1997). The Lethbndge area owes its 

physiography to glaciation events that have taken place over the past three million years 

(Beaty, 1975). The present naturai form of the area is prirnarity the result of the bst major 

glaciation event that began approximately 15,000 years ago with the advancement of the 

Laurentide gbder. The gbaer began to retreat approximately 12,000 years ago and the 

runoff initiated the downcutting of the Oldman Riwr which has carved a valley 1500 m to 

2000 m wide that enampasses the coulees and the flood plain. (City of Lethbndge, 

1 986). 

2.2.4 Geology 

Downcutting by the OMmn River has exposed the geological depowb located bebv the 

City of Lethbndge (Fg. 2.2). From the ddest deposlrs (battom of the river valley) to the most 

recent, the typical strata indude bedrock (0(bnan Formation f o ( W  by the Bearpaw 



Formation) and surkbl deposiLs consisting of Sasktcbwan Sands and Gravels, lower till, 

upper till, and M n e  depasrts. 
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Fgure 2.2 Strata Underlying the City of Lethbndge 

(modiiiedfram Berg, 1997) 

The Cretaceous bedrock formations, the Oldrnan and the Bearpaw are visible near the 

base of the Oldman River valley. The river level bedrock layer is called the Oldman 

Formation. It is composed of a sequence of normarine shak  and sandstones with the 

presence of coal seams and carbonaceous shales (CQ of Lethbndge, 1986). It begins 

approximately 2 rn above the river level and is up to 210 m thidc The Beafpaw bedrock 

formation is the upper-most bedrock layer composed of silty shale and clayey sandstone 

(Berg, 1997). 

The surfidal &pas& bcated above the bedrock are the materials that comprise the soil 

(Plummer and McGealy, 1991). A soil is often -bed in tecms of its hotizons. Rodda 

and others (1976) state that typcally three hodzons can be recognized: 

Horizon A topsoil: zone of cultivation, root growth and organic decay 

Horizon 8 submil: weathered bedrock 

Horhon C: ffagme&d bedrock 



The texture and the stmdm of a soil is dependmt on the size of the parlides. A commonly 

used see dasskatinn is Shawn bebw. 

Name Size Range (mm) 

Gravel > 4.76 

Sand 4.76 - -074 

Silt .074 - .002 

The Saskatchewan Sands and Gravels layer is up to 12 m thick and is located 25 m to 40 

rn above the river valley. The prbrwy water table is kcatted in this layer. Above the 

Saskatchewan Sands and Gravels, the landscape is a till plain that mists of a 

heterogeneous mixture of glacier carried rock materials. Generally the till is d ' i  into two 

sequences, an upper weathered unit and a lawer mwmUwed unit (Berg, 1997). The 

lower, non-weathered unit has a high composition of day and is approximately 3 m thidc 

The upper segment of till is composed of days and silts that form a layer that is 

approximately 40 m thick. Laastrine deposlEs composed of sib and sands are obsewed 

above the till in the eastern pcdion of the Clty of Lethbndgs; however, onty isolated pockets 

have been okewed in Varsity Village (Berg, 1997). 

The texture of the soil influences the storage and movement of water. Fgure 2.3 shows 

how the moisture chamctetisks of a soil are rdated to its soil texture. 

The moisture level of a soil is atso rebted to its bcation within the soil profile. Fetter (1994) 

divided the dawnward dibution of moisture within the soil into three zones: the soil 

moisture belt at the surface, the capilky fringe and an intermediate zone located between 

the soil moisture bett and the capillary fiinge. Each of the zones is discused briefly belaw. 



Fine sand 0.2mm-0.02mrn (*A) 

Fgure 2.3 Graphical Method for Determining Available Water Capaaty 
(Modihed lian: Rodda et d., 1976) 

2.2.4.1 Soil Moisture Belt 

The soil moisture bett extends frwn the land surface to a depth of the plant roots (Fetter, 

1994). The water in his zone is utilized by plants for growth and transpiration. In Ldhbndge, 

this zone extends to approximately 3 meters. The amount of moisture in this zone is 

dependant on the amount of precipitation and evapotranspiratition that occurs at a given 

time. As discussed earlier in this chapter, preciprtation and evapotranspiration are subject to 

sgnilicant seasonal fluctuations. For example, in the Lethbndge region duing the spri-ng, 

moisture is high within the soil moisture belt due to he  infiltration of water from precipitation 

and snow melt. In the summer, warmer temperatures and decreased pfedpltation 

contribute to a deaease in the soil moisture mntent. 

2.2.4.2 Intermediate Zone 

The intermediate zone is an unsaturated belt where the soil spaces are partially filled with 

air and water. Responding to the pull of gavrty, water percohtees into and through the 

intermediate zone. The rate that the water is able to travel through the zone is dependent 



upon its depth. The rate is aiso greatly influenced by the sairs permeability whikh is its 

capacity to transmit fluids. 

The high compositian of day and silt paWes in the Lethbndge region's soil cause it to be 

less permeable than soils with a higher composition of coarser grains. In the fine grained 

soil, the spaces between partick are very small and often unumected. The bdc of 

interconnected spaces coupled with the molecular attractiocl between the partides geatly 

slows the drainage rate. The vertical movement of water in the upper till is estimated to be 

0.1 rn per year. The movement of water in the h e r  till layer is estimated to be 2 rn to 6 m 

per 1000years (Berg, 1997). 

2.2.4.3 Capillary Fringe 

The capillary fiinge is a transition zone between the water table and the intermedie zone. 

When the front of the percolating water reaches the capillary fiinge, it displaces air in the soil 

spaces and causes the water table to rise. In Lethbndge, the soil's low permeabilRy 

combined with frequent moisture deficits in the soil moisture belt contribute to a situation 

where very little of the moisture that enters the ground surface ever reaches the water table. 

2.3 Settlement 

The banks of the Oklman River, within the Clty of LethbMge, pro- evidence of what 

drew people to initially settle in this area. As mentioned in the previous section, 

approximately 2 rn above the river levd, a coal seam up to 1.6 m thick exists. By the late 

1860's the presence of the ml seam was known; however, coal mining remained small in 

scale because local demand was insufiident to warrant greater activny and there was not 

an eamomical way to transport it to larger industrial ms. This changed in 1881 when 

the Canadian Pacific Railway decided to extend the railway across the swthem plains. 

Fdlm*ng this announcement, Sir Alexander 1. Gatt, with a garp of pmminent investo~s, 

formed the North Western Cod and Navigation Company. The company quickly 

determined that an extension of the main southecn plains railway line at Durn (now Ft 

Madeod) to their mine at Coalbanks was requked in order to ensure the ampany's future. 

Because Federal administrators were anxious to secure a stable fuel supply fw their prairie 



setlkmmts and westem faitways, an agreement was made with Sir Alexander T. Galt to 

construct a n a m  gauge railway line linking the main line with the mine located 175 km 

away. The Federal Government also granted a pmdentsetting subdy of 965 hectares 

of land per kilometer of mitway fix a minimal charge and sold the company 10,000 acres of 

coal lands at $10 an acre (Fooks, 1988). Wm an efiident means of bansportation acquied, 

the North Western Coal and Navigation Company ammemed full production. By Ocbber 

1885, the Coalbanks settlement boasted over 60 buildings including 6 stores, 5 sabons, 4 

billiard rooms, 2 barber shops and a livery stable (Johnston and den OW, 1985). The 

mining settlement was wbseqtmtly ncaporated into the Town of Lethbndge in January of 

1891. At the time of i n m p c m h  the population was 1,478. 

Although there were high expectations for the growth of Lethbndge based on the demand 

for coal, the small local market coupled with the bng distance to industrial centers 

minimized the coal industry's gowlh potential. Beginning in the 1890's greater attention 

was paid to attracting settlers to farm in the area. Although the land was fertile, the bck of 

precipitation made farming d i i l t  In 1898, the Federal Government and the Canadian 

Pacific Railway funded a large scale inigation projed and by 1900,153 kilometers of canals 

had been dug (Johnston and den Otter, 1985). The success of this project led to additional 

projects and the creation of irrigation distrkts such as Lethbridge Northern in 1935. 

immediatety following World War II, the prolecls were further expanded by government with 

such innovations as the St Maws River Development scheme (Unn/erslty of Lethbndge, 

1999 [on-lineJ). During this time agriarltwe related activities continued to expand and 

Lethbridge began to be referred to as an Agricultural Service Centre. 

Public heatth W I ' i  also began to expand following Warld War II. By the mid 1960'~~ the 

City of Lethbndge enpyed superior health facilities and had well over 100 pradiclng 

physicians, dentists, chiropractors, and optometrkts (Johnston and den Otter, 1985). In the 

late 1950s and early 1960s, post secondary education began to influence the development 

of the Clty. Post seax&ry education was supported because it bought "important 

economic benefits without any detrimental side effects" (Johnston and den Otter, 1985: 

198). In I957 the Lethbndge Junior Cdlege opened. A decade later the Alberta Provincial 

Government dedded to M e  the Province's thid Unlverslty in the City of Lethbndge. The 
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changed the C i s  urt>an form. Before that time the entire city was situated on the east side 

of the river. Immediately following the decisbn, the City began negobating with land owners 

to obtain land for further devebpents. The 1969 long term devebpment strategy for the 

urbanization of the west side envrsKxled . . 
making the Uniwrsity an integral part of the future 

development of the CQ (Qty of Lethbndge, 1979). In keeping with this strategy. residential 

as well as other developments were planned for which the Univemty has an affinity for 

attracting. Residential development in West Lethbidge began in 1973 with the comhcth 

of Vamty Village. By 1999 the popdatm of West Lethbndge and the CRy of Lethkdge had 

grown to 1 9,764 and 68.71 2 respecbvdy (Clty of Lethbidge, 1 99% [on-line]). 

Its continued prosperity is due in part to its lomtion along major highways. It is b t d  on 

Highways No. 3 and No. 4. Highway No. 3 is the primary highway running east and west in 

Southern Alberta. Highway No. 4 links the Ci with trading partners located in the United 

States. It is ako in dose proximity to the H i  No. 2 that mns nath towards Calgary, a 

major population center. Its location near major traffc rwtes has provided opportunities for 

the expansion and divesibtion of the local economy in order to serve approximately 

275,000 people within h e  trading area (Fg. 2.4) (City of Lethtmdge,l999 [on-line]). Today, 

in addition to being an agicuttwal service center, the Clty of L e € h m  is a commercial, 

health and advanced education center for Southern Alberta and Souhastem British 

Columbia. 

Figure 2.4 Primary Highways hated in the Vinity of Lethbridge 

(ModlSedfrrm: atydLe(hbridge, 1999 [OfMne]) 



Although utbanization has sign'intly ambibuted to the City of Lethbndge's grawth and 

development, it has altered the dynamc equilibriun of the hydrological cyde. The urban 

hydrological cyde d M  from the hybokgical cyde in undeveloped areas hrgely because 

of the provision of a piped water suppty. As a resutt, the folkwing modified water balance 

equation is used in urban settings: 

P + I = r + E +AS (Grimrnond and Oke, 1986). 

The inputs indude mphtbn (P) and pipedin water (I). The outputs idude: runoff (r), 

evapotranspiration (E), and net change of water storage (AS). The pipedin water supply k 

divided into two components: the external subsystem and the internal subsystem. The 

internal subsystem consists of water piped thnwghout the defined urban catchment area. 

The extemal subsystem indudes the anthropogenic modifications that signkantiy impad 

the hydrological cyde throughout the defined catchment area. The rnodifimtions indude: 

surface cover changes such as the removal of vegetation and paving; artificial drainage 

networks; and piped water for outdoor uses such as irrigation. The extemal subsystem 

significantly alters the hydrological cyde because it combines the anth-ic network 

with natural prooesses and environments to form an altered hydrodknatobgd feedback 

system (Grim- and Oke, 1986). 

In Lethbndge the external system has lead to an increase in the water inputs and a 

decrease in the water outputs, resulting in an enhanced ground water recharge rate (Berg, 

1997). The enhanced recharge rate has resulted because natural vegetation is w e d  

and the landscape recontowed to build homes, streets and parking bts that are 

constructed out of highly impermeable materials such as asphalt and m t e .  As a result, 

water that once returned to the atrmpwe through evapotranspiration infiltrates into the 

soil. This water source coupled with excess water from excessive hwn watering con~butes 

to a greater ground water supply. The gmater volume of water has contributed to the 

formation of pedwd water tables that are commonly situated several meters bdaw the 

ground s u b ,  tar a b e  the regional water table. 



An examiMtion of the m i c a l  p-operties af the underlying sWa exphns why 

prched water tables frequently oaxn in the tethhdge region. The primary cause is the 

low vertical petmeability of the upper till which is 2.5 x 1@m/s to 7.0xl(~~rn/s (Berg, 1997). 

This drainage rate is far lawar than the infilbation rate of the upper top soil which is 438x1 05 
m/s. Whenever the rate of recharge exceeds the Mtud drainage rate, a perched water 

table results. 

k g  (1997) conducted an urban gound water study in the community of Vasty Village to 

idenbfy the sources ambibuting to the elevated water t a b .  Va&/ Village is a 615 aae 

site delineated on the northwest by Whoopl.Jp Drive, on the nodfeast by Univemty Drive, 

on the sou(h by Madeod Drive and on the southwest by Benton Drive (Fi. 2.5). It is a 

typical suburban community with residential devebpmnt accounting fw 54 % of the land 

base (Fg .2.6). Single fanib dwellings that have an average bt see d 572rn2 comprise 

40% of the housing units (Fg. 2.7) (Berg and Byme, 1998). Approximately 52% of bts are 

covered by lawns and gardens under mgabon (Berg and Byne, 1998). AIhwgh 

landscaping was recognized as an "impatant compment in the overall residential 

environment" (Ctty of Lettrbndge, 1979) in the Area Structure Plan, specrfic guidelines with 

respect to appropate landscaping practices and materials were not induded. As a result, 

the majaity of landscapes W e  drought intolerant bwns axnposed af non-native species 

such as Kentucky blue grass. 

Because of the limited amount of moisture prwlded in the semi-arid environment, migabon 

is often necessary to maintain the lams and gardens. The amount of water the lawns 

require is equivalent to the amount of water that has been drawn from the soil in a speafkd 
period thrwgh e v a p o ~ ~ t i o n .  An eshwtbn of this value can be obtained using a 

math f m u h  w h ' i  calculates the evapotra~ration rate (ET). The amount of water that 

must be appiii through higation to make up the water deficit is determined by subb-acting 

the amount of precipitation the area has reoeived from the ET value for the plant species of 

interest 



Figure 2.5 CommunQ of Varrcty Village 

(Modi l ied I tan:Ci tyd~*1996)  



UnforbJnatety, ET data is not readily available to the citirem of lefhbridge1 and it has been 

found that unknowing individuals o f h  apply excessive amounts of higation to bwns and 

gardens in dirnates where krrgation has to be intermittenty or continuously pmcbced 

(Forester and Morris, 1994). In a study conducted by Berg and others (1996), water taMe 
development due to househdd migabon in Varsity Village was monitored over a five year 

period (1990 to 1994). They found that "the application d nrpation was not only in excess of 

I n s t i t u t i o n a l  
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Fgure 2.6 Land Use in Varsity Village 
(Souce: Berg and Byme, 1998) 

O S  i n g l e  F a m  i l y  

Fgure 2.7 Housing Types in Varsity Village 
(Sauce: City of M h d g e ,  1979) 

M u l t i - F  a m i l y  

' The University is developing a water scheduling program that will be incorporated into a water 
consenration web site that will provide ET data by the summer of 2000. 



the turf grass requirmmts, but the volumes of water applied did not adjust to the changing 

weather conditions" (Berg and Byme, 1998: 71). Fgue 2.8 shows that with the exception 

of July, the combination of bngalion and precipitation in Vamty Village mulled in the 

application of water that exceeded the turf gass water requirements. 

Figure 2.8 Average Water In-Puts in Varsity Village frwn I 990 to 1 994 

( O a t a o b t a i n e d ~ B e r g m d B y m e . ~ ~ )  

It is widety accepted that excessive a p p l i i  of higation is not unique to Varsty Village; it 

is a serious problem throughout the City of Lethbridge (Berg, 1997; Berg and Byme, 1998; 

Berg et al., 1996; Geger, 1962; Ruban and T h m ,  1983). The excess water, unutiked 

by the turf, moves beyond the rod zone and conbibutes to gound water recharge and 

water w i n g  proMems (Chang et al., 1990). Several of the major water logging probkms 

that are occurring within the Clty of Lethbidge indude reduced strmgth of large paved 

surfaces such as parking bts, basement and utility cacridor W i n g ,  and dumping of 

coulees. 



2.4.1 Weakening of Paved S u m  

On the Univemty of Lethbndge campus, it was found that asphalt su&ces used for parking 

were weakened because the undertylng dayey soil m saturated with water. The situation 

resulted because the asphalt prevented evaporative losses (Stanley and Asocktes 

Engineering Ltd., 1993). The paved surfaces were weakened in part because of frwt 

heave and subsistence processes occurring in the soil. 

The wet dayey soil is susceptible to frost heave which occurs when water cdleded in soil 

cavities begins to expand as it teezes. The ice attrad~ sum~rnding water droplets that 

increase its size. As the mass of ice enlarges, geater quantities of soil are displaced. The 

end result is the heaving of the ground surface. If the composition of the soil below the 

paved surfaces surface was uniform shctural damage would not resuk however, at the 

University the soil composition is variable because of cut and fill operations used to 

recontour the land prior to development ConsequenUy heaving is more severe in sane 

areas than others. The asphatt swfaces crack because they can not withstand the 

variations in stress. The siluahion intensifies in the warmer months when the ice melts and 

potholes replace the heaves. In an attempt to rectify the situation, drains were installed on 

the University of Lethbmige campus to remove the excess water. Drain installation is a less 

than ideal solution because subsistence, the downward movement of the wet dayey soil, is 

likely to occur when it is dried out by artificial draining. Furlher damage to the paved 

surfaces may result when dierential shrinking of the soil occurs. 

Weak paved surfaces is not unique to the Univemty of LeWmdge campus. Berg (1997) 

expeds similar problems to resutt in other paved locations such as the Nictrdas Sheran 

Leisure Centre and the Varsdy Village Shopping Centre. 

Flooding of basements and utility corridocs is a common ocwence in Lethbndge 

particularly in bwer tying moist areas. It results when water cdkcb in the soil around the 

foundations. The water pressure subsequently builds up on the Roor and walk and 

gadwllyfiowsintothebasementorcorridorthroughaacksinihe~e. Floodinghas 

prompted the installation d subsurface drains in utility carridors in some instances (Berg. 



1997) and the heinstahlion of sump pumps in the basements of affsded homes. The cost to 

purchase, maintain, and rephe W afmementhd ameliorative measwes demonstrates 

that they are less than ideal solutions. 

2.4.3 Slope Failures 

The mass movement of ma- that ocwr on tfie coulees in Lethbndge are ref- to as 

slumps. Slumps involve the movement of materials abng a curved surfbe, the upper part 

moving downward while the b u w  part moves outward ( P l u m  and McGeafy. 1991). 

Both the west and east sides of the Oldman River have been subjected to a deaease in 

stability due to the development of perched water tables. The decreased stabilii has 

resulted in numerous skpe failures throughout the City. Two of the larger failures a f k W  

the communities of Park Royal Estates and Tudor Estates (Fg. 2.8). In addi i ,  the 

SMiwd coulee dope failure -ted the refnova1 of eight homes in the area (Fg. 2.8). 

More failures are expected if ground water mchqp rates are not significantly curtailed. 

Several factors have been identified that intluerrce mass movement of coulee slopes in 

Lethbridge. Among them, the grain see of the soil partides, the influence of the saturated 

soil conditions and the Chinook winds are several of the most significant 

2.4.3.1 Grain Size of the Soil Particles 

Clayey soils have the greatest slide mential because they hdd water that adds weight to 

the soil. As the mass on the coulee slope becomes heaviary the likelihood that it will ficMl 

downslope because of tk added gravrtabonal force increases. 

2.4.3.2 Saturated Soil Conditions 

Perched water tables create sa-ed soil w n d i i  within several meters of the earth 

surface in Lethbridge. In saturated soil, the water between the e l  park& reduces the 

cohesion and ads as a lubricant. It " floats" the partides and makes them more suxrepbble 

to gravitational forces. 



2.4.3.3 Chinook Winds 

The Chinook winds id- the kcation of the skpe failures because they redistribute 

snow onto the East, Norhast, and Nalh Facing slopes. The a d d i i  moisture provided 

makes these sbpes more wsceptibk to dope fdues. Soulh and SoLdhwest facing dopes 

are the least stsqAibk due to the drying canbination of the Chinook winds ard sdar rays. 
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Figure 2.9 Significant Sbpe Failures within the City of Lethhdge 

(b@modliedfranCilydLethbrrdge, 1996) 



2.4.4 Summary 

It is evident that the adoptm of apppr&e landscaping and inigation pcactices by 

residents mid significantly reduce the amount of the input of water ttrereby reducing the 

perch& water tables and the resulting negative impacts. 

2.5 Influence of V i c  Attributes on Water Comumptbn 

Inthksectioothemun~typolileofVarsltyVi#age~~~comparedwilhtheprofik 

of Lethbndge residents to gain an undefstanding of the similarities and d i  that exist 

between the hnro populations and to obtain infomation that will provide insight when 

developing a water clxrservaation strategy. The -phic variables that are 

examined indude: age, education, gender and home awnership. 

2.5.1 Age 

Figure 2.10 shows an age profile comparison between the City of LethkMge and the 

Community of Varsity Vilbge (Statistics Canada, 1996). In 1994, 8185 ind~duak 

representing 13% of the population of Lethbdge resided in the community of Varsity 

Village. When the age cohorts for the community are ampared with the gem1 

population, three trends are apparent Fsstty, the poyxlhtiocl of Varsity Vilbge is slightly 

younger. 45% of the residents in the mmunity are under the age of 25 compared to 39% 

in the City of Lehbndge. Secondly, Varsrty Village and the City have similar population 

profiles for individuals 25 to 54 years of age; 29% and 32% mpectiveiy. Lastty, the 

population of Lethbndge is dder than that of Varsity Village. 20% of tha individuals living in 

Lethbndge are 55 years of age and dder compared to 7% in VaMy Village. 



2.5.2 Education 

Fgure 2.1 1 canpares the level of education achieved by m t s  of Varscty Village with 

that achieved by City of Lelhbndge residents. In general, Varsity Vilbge &dents have a 

hgher level of education. There are more indiiuak with sane post secondary education2 

(65% compared to 56%) and more indiiuak who have obtained at least a univenity 

degree (1 3% compared to 10%)(Stalislics Canah, 1996). On the other hand, the City of 

Lethbndge has a hgher percentage of individuak with hgh schod dipbmas (87% 

-Vars i ty  Village 

= Lethbr idge - 

A g e  C a t e g o r y  

Figure 2.1 0 Varsity Village Population Age Stmdure 

(Sarce: StAkb Canada, 1996 - Agpendx G) 

compared to 75%) as well as more individuals with less than high school education (25% 

compared to 15%) (Stahtics Canada, 1996). 

S o m e  n:gn s c n o o l  n ~ g n  school  S o m e  p o s t  u n ~ v e r s l t y  
o r  l e s s  graauarlon s e c o n d a r y  graauat ron  or  

e a u c a t r o n  n t g n e r  

L e v e l  o f  E d u c a t i o n  

Figure 2.1 1 Level of Education in Varsty V~lbge 
(SW: ShMc~CaMda, I m - A p p e d k G )  

V a r s i t y  V i l l a g e  
m L e t h b r i d g e  

Includes all non-university education and university education without a degree 



2.5.3 Gender 

The gender ratio between wanen and men in the study anmunity and the genefa1 

population is very similar. 51 % and 52% of females reside in Vwity Vilbge and the CRy of 

Lethbndge respectively (Fg. 2.12). 

Varsity Vilbge 

a Lethbridge - 

Figure 2.12 Vatsty Village Gender Distribution 

( sarce:m- ,  19%-A#mdiKG) 

Figure 2.13 shows the percentage of occuped dwdlings that are owned in Varsity Village 

compared to the City of Lethbndge. Slightly more homes are rented in Varsity Mbge (36% 

compared to 31% in the City). This is not suqxising given the large number of students that 

reside in Varsr?/ Village due to 'b dose proximw to the University. 

LL 

Owned Dwellings Rented Dwellings 

Figure 2.13 Dwelling Ownership in Vatsty Village 

(Sarce:SUW~CaMba. 1996-lsppendxG) 

2.6 Summary 

The chapter desaibes the natural environment in the Lethbridge region and d i  how 

the City of Lettrbridge's devekpment has resulted in the r e p k e m ~ t  of the well adapted 



native vegetation with drought intokant vegetation that has h i  water requ&mmb. As a 

result, residents of the study community of V&ty Village as well as those living ttvoughdut 

the City, apply excessive amounts of water in an attempt to maintain lush landscapes. The 

excessive imigabon has contributed to the formation of perched water tables that have 

caused several negative impacts including slope failures, flooding of basemmb and utility 

conidors. 

These impads could be greaUy reduced through the adop6on of appropriate higation and 

landscaping practices. Various atbibutes of the communrty population were identified and 

mparedwiththoseoftheCityofLethkidge.fheinftuenceoftheseattributesmthe 

development of an effective water amsewation strategy will be disamed in subsequent 

chapters. 

The following chapter examines dected municipalities' andoor water conmation 

programs. Various water conservation options that could be implemented by the Ci of 

Lethbridge are identified. 



Chapter 3 

WATER CONSERVATION TECHNIQUES EMPLOYED BY 

SELECTED NORTH AMERICAN CmES 

Although most municipalities in North America have undertaken water consen/ation 

programs (Walk et al., 1997), their progams vary considerably due the problems that they 

address, how they go about addressing them and haw & W e  they are. The objectwe of 

this chapter is to idenWy municipalities with wccesful water conservation progarns that will 

provide valuable insight towards the development of an effective water conservation 

strategy for the Cry of Lethbndge given its unique situa(ion, goals, conshints and 

opportunities. In the first part of the *pter, the selected municipalities and the criteria used 

to choose them are discussed. The techniques that comprise the selected municipalities' 

water conservation programs are then -bed in detail. 

3.2 Criteria Used to Choose the Selected Municipalities 

The following criteria were developed to enswe that the munidpalities chosen for the study 

would provide useM idonnation given Lethbndge's unique situation. 

1. The municipalw must have an active water amsewation campaign. 

Conservation behaviou will occur more often among those believing in the need for 

conservation and in the eRicacy of conservation practices (Kranzer, 1988). It is assumed 

that municipalities that actively promote the importance of water answation are more 

effective at convincing individuals to reduce their water use. Therefore, only municipalities 

that acbively promote ansetvation were considered for this study. Municipalities that had 

particularly efkdve water o ~ s e n a t i o n  campaigns conveyirg (1) i d o m a h  about the 

need to amewe, (2) preddons about the negative impacts of excessive water 



conswnption, and (3) actions hat can ameliorate or lessen the negative impacts were 

given preference. 

2. All residenb within the municipality must be metered. 

Althwgh the success of a water m a t i o n  strategy is the result of a mbination of 

techniques, the mandatory installation of water meters is crucial for the reduction 

of water consumption. This is because meters increase consumers awareness of the value 

of water and provide a method to monitor the effed water amsewation w m s  have on 

reducing water amsumption (Kramer, 1988; Sanders and Thunm, 1982; T*, 1990; 

Trauth, 1989; Walk et at.. 1997). Given the body of research idenmng the linkage 

between mandatory residential Wering and the devebpment of effeclive water 

conservation campaigns, only municipalities with mandatory metering policies in place wwe 

considered. 

3. The active water amsewation campaign must focus on the redudon of outdoor water 

consumption. 

Water consumption is often divided between two locations: outdoor and indoor use. Indoor 

water use is primarity rebted to personal health that indudes bathing, flushing toilets, 

cooking and bundry. Outdoor water use invohres car washing and inigah. Outdoor water 

consumption has significantly oonbibuted to the inaeased occurrence of slope failures, 

flooded basements and weakened parking bts in Lethbndge. In an attempt to iden* 

techniques that have the potential to reduce the excessive outdoor water applitions 

occuning in this City, only municipalities that have implemented programs targeted at 

reducing their excessive outdoor water use were cmsidered. 

4. Munidpalii must have normal annual precipitation less than or equal to the City of 

Lethbndge. 

It is well known that municipalities that are located in dry regions and receive small amounts 

of precipitation m u r n e  far greater amounts of water fw outdoor uses than munia'palii 

located in more moderate dimates (Kranzer, 1988; Sanders and Thuw,  1982; Tate, 

1990; Trauth, 1989; Walk et al., 1997). Lethtmdge has a semi-arid dimate, receiving 398 



mm of pmciprtation annually. The majority of midents supply additiorral quantitiesof water 

to their landscapes to s u m  the natural supply. It was believed that mskknts residing 

in municipalities that receive precipitatim in the amount equal to or laver to that of 

Lehtmdge, also utilize significant quantities of additional water for outdoor purposes. As a 

result, municipalities that have average annual precipitation levels equal to or bwr than 

that of Lethbidge were chosen for this study. 

5. The water conservation campaign must place emptrasff on the residential customer 
category of c o n s u m .  

Outdoor water inputs from residential communities have been linked to the devebpment 

high water tables in Lethbndge (Berg et al., 1996). In addition, it has been found that the 

residential sector consumes more water than any other goup (Environment Canada, 

1992). For example, in 1994, the residential sector used wer 7 b i l l i  liters of water per day 

in Canadian municipalities, compared to 2.5 billin liters used by the oommercial sedor and 

2.3 billion by the indud&l sector (Enviranment Canada, 1998 [dinel). For the 

aforementioned reasons, onty municipafi actively targeting their water m a t i o n  

programs towards the residential sector were dlosen for #is study. 

6. The seleded municipalii must have a papubtion under 500,000. 

The possibility that the size of a municipality may influence the water conservation budget, 

the types and combinations of water consewation techniques chosen, and uhte ly  their 

level of success was ccxrsidered. An attempt was made to obtain informatiorr about water 

conservation campaigns initiated by municipalities approximately the size of Lethbdge 

(e.g. less than 100,000); however, the availabili of infom&m was limited. Because the 

primary purpose of this study was to provide i-tion about varbus water m a t i o n  

techniques available to Lethbndge, cities with populations ranging fran 50,000 to 500,000 

were amsidered. Other water consewation research (Trautfi, 1989) and the Census 

Bureau have utilized a similar population -ping (i.e. cities wiU~ populations greater than 

50,000). 



7. The d i m  of at least one of the seleded municipalities must be similar to that of 

Lethbridge. 

The mbility that the municipalities' d i e  may have an impact on the effectiveness of 

the water amsewation progam was considered. It is wdl knorrvn that fewer spedes gow in 

cooler climates. According to the U.S. Deparbnent of Ag~xrlhre's climatic zone map, 

Lethbndge is located in zone three of W e ,  with zone one representing the coldest zone a 

plant will thrive (Benmt, 1998). Because the Crty of Lethbndge has a cook dknatte than 

many municipalities in North America, residents have a smaller pallet of plant materials that 

can be successfully incapomted into landscapes and gardens. It was assumed that the 

reduced pbnt sekcbn may result in reduced pubic acceptance and utilization of 

xeriscapid; one of the most highly used and promising outdoor water cmservatian 

techniques (Bennett, 1 998; Christopher, 1 994; Elk- et al., 1 992; Williams, 1 997). 

An internet search was subsequently canduded to identify municipalities that amplied with 

the aforementioned criteria and that appeared to have wdl developed campaigns that 

would provide useful information. Six potential candies  were found. Contad persons, 

listed on the web sites visited, were telephoned and a request for additional information 

about the muniapalrty's water oonservaatbn initiatives was made. Muniapalii that 

responded to my tquest in a timely manner, and pravided a d d i i l  irrformation about 

their water consewation strategies selected as examples. The municipalities chosen 

included: Cdorado Springs Cdorado, Denver Colorado, Regina Sadcatchewan, and 

Tucson Arizona. Follow up calls were made to obtain addibional infonnabn as required. 

3.3 Seleded Municipalities 

This section provides brief descriptions of the selected municipalities, their water 

consumption issues, and their water m a t i o n  progarns i m m t e d  to attain their 

- - - - -- 

3 Xeriscaping is coined from the Greek word xeros, meaning 'dry," and landscape (Ellefson, 
1992: 3). "It is a high quality, attractive landscaping that provides beauty, privacy, and protection 
from the elements while conserving water" (Williams. 1997:2). 



water conservation goats. l4xcb of the municipaW dimate, current water consumptian 

and water ansewation program are listed in Tables 3.1,3.2 and 3.3. 

3.3.1 Colorado Springs 

Colorado Springs is the only major Frant Range city which is not located on a major river 

(Colorado Springs Utilities.1996 [on-lineD. The dimate is predominantly dry and mild. Jufy is 

the warmest month with an average temperature ranging from 13.g°C to 27A°C. January, 

the cddest month, has an average temperature ranging from 5.2 "C to 4.8OC (NCDC, 

1997 [on-line]). The average annual precipitatior, is 391 .? mm, 5.9 mm less than the annual 

precipitation of Lethbndge (Table 3.1). It is wnsidered by many of L 345,000 residents as a 

green oasis in an arid dimate (Cdomdo Springs Utilities, 1996, [dine]). The lushness of 

the city has not come without a price. Up until the early 1990s, well over 50% of the water 

supply was used for inigation. In 1991, the Colorado Springs Water Resowces Department 

determined that its capaaty to meet the aty's gowing needs was insufficient Since that 

time, the Department has involved dtkens in a water resa~ces planning to 

develop a plan that will " provide a safe and reliable water supply to meet the community's 

needs until at k t  2040 (Colorado Springs Utilities, 1996 [on-line]). Citbens involved in the 

process have advocated the need for a program emphasiang voluntary reductions wi!h a 

large educational component They also support water rate modifications and land use 

policies to reinforce the amsewation ethic (Cokrado Sptings Utilities, 1996 (on-line]). 

Because of the public's continued involvement, an effective and pub l i i  acceptable 

consewation plan has been developed. Although outdoor water consumption has been 

reduced, summer per capita demand remains approximately three times greater than the 

winter demand Fable 3.2). Cobrado Spring's 1996 Resource Plan addressed the 

excessive seasonal water msumpbon. The Plan albcated $14.6 mil l i i  ddbrs to fund the 

development of additional programs induding existing system improvements, -table 

inigation pr-, irrigation incentives, and landsGape audii. The goal of the plan is for 

12% to 25% of the Mure water supply to result from cmswation (Colorado Springs 

Utilities, 1996 [dine]) (Table 3.3). 



3.3.2 Denver 

Denver city has a population of 497,840 and is b t e d  in the central part of the state of 

Colorado, appxirnatety 16 kilometers east of the Rocky Mountains (City of Denver, no 

date [dine]). The dimate is characterized as mild, sunny, and semi-arid. The average 

annual precipitation is 391.2 mm. 64  mm less than the amount Lethbidge receives 

annually (Table 3.1). The daily tempemhire ranges from 14.8'C to 299°C in July (the 

warmest month), to 6.3OC to -8.8OC in January (the cddest month) (NCDC, 1997 [orrline]). 

In 1982, Denver was ready to begin cons- of a darn on the South Platte River to 

supply an additional 1.45 x 10" L of water and fbod 50 Krn of Cheesinan Canyon. 

However, an impad study revealed that "single family homes consumed 65% of the water 

from all sources in Denvds water system and in the meb-opolin area, one half of the 

water consumed by single family homes was from bwn inigation" (Christopher, 1994: 14). 

This infmtion persuaded (he Environment Protedion Agency to veto the aMstruclion of 

the Two Forks Dam and urge Denver to searre additional water through comat ion.  

Today Denver is a leader in the fidd of water amsewation. Its current Comervation Master 

Plan lays out strategies to save at least 5.48 x 10 lo L of water by 2035 Fable 3.3) (Denver 

Water, 1997). The Plan has already succeeded in reducing water consumption by 3.65 x 

10 'O L, enough to meet the needs of an additional 43,000 households (Denver Water, 

1 999 [on-linef ) . 

3.3.3 Regina 

The City of Regina has a population of approirnatety 180,000. It is located 160 km north of 

the United States border in the heart of western Canada. The region is charadetized as a 

wide, level, fdle plain with 364.0 mm of annual predp&tion. The temperature ranges frcm 

1 1.9 "C to 26.3"C in July to -1 1 .l°C to -22.5"C in January (Environmt Canada, 1993b). 

In January, the daily minimum temperatures is 8.3'C bebw the daily minimum 

ternperattures expenend by Lethbridge. 

In 1991, the City initiated the enhanced Water Consewation Rogam to reduce peak 

water consumption (Table 3.3). The objective of the progarn was to postpone $80 million 

doilars in capital expndiires necessary fix the expansion of the sewage treatment 



facilities that were reaching capaaty (City of Regina, no date [on-lind). The pragam 

emphasizes reduced use through education and xeriscape -. Since the 

program's inception in 1991. water consewation has been reduced by 5.3% (Table 3.3) 

(City of Regina, no date [On-lineJ). 

3.3.4 Tucson 

The City of Tucson is approximately 100 km north of the Country of Mexico and 185 krn 

south of Phoenix. The region is very dry, receiving an average annual precipitation of 

304.8rnrn; 93mm less than the amount received in the Lethkrdge region (TaMe 3.1) 

(NCDC, 1997 [on-lina. In January, the average annual temperature ranges from 3.7"C to 

18.I0C and from 23.1 "C to 37.4"C in July. Although the population of Tucson Ci is 

approximately 449,082. Tucson Water serves nearly 600,000 c u s t m  within a 483 km2 

area (Tucson Water, 1998 [orcline]). Tucson Water implemented a water amsewation 
program in 1975 when the region was devastated by a series of droughts. The most 
substantial reduction in water amsewation oaxned when the program was first initiated 

(Table 3.3) (Amdd, personal communication, 1999). Over a live year period frwn 1975 to 

1980, the per capita water consumption deaeased by approximately 250 L per day 

(Arnold, personal communication, 1999). The substantial reduction in water consumption is 

largefy attributed to the adoption of an increasing block rate schedule (discussed in greater 

detail later in the chapter) (Arnold, personal communication, 1999). Today, "Beat the PeaK' 

Water Conservation Program promotes water conservation through a variety of means 

(Tucson Water, 1998 [on-line)). It is apparent that the water canservation program is having 

positive effects; many residential landscapes once dominated by turf grass twenty years 

ago are now covered with vegetation adapted to the dry dimate. 

Table 3.1 Climate of Selected Municipalities 

Denver city 391 2 6.3 -8.8 29.9 14.8 
364.0 -1 1.1 -225 26.3 11.9 

T m a t y  304.8 18.1 b.7 37.4 23.1 
(-:--. f9Bb;NCDC, 1997[-l,W-. 1-l-D 



Table 3.2 Water Demand of Sdecbed Municipalities 

kpdaim 

3.4 Water Consewation Initiatives Implemented by Selected Municipalities 

The outdoor water consewation initiatives usd by one or more of the sdeded 

TaQl 

I I 

municipalities to reduce water consumption are Tied under one of the Mkwing categories: 

(Souces:CitydLelhbridge, 1 ~ C t y d R e g i , n o ~ [ ~ f ; C d o r a d o ~ U l i l i t R s .  1996[-]: 
Water, 1999 [Onsne], Tucson Water, 1998 [ M I  ) 

1 .00~  10" 

3.46 x 10" 
284 x 10" 
1.72 x loT' 

Colaado 

Denvlercity 

- Tucson c~ty 

education, regulations, economic incentives and disincentives, infrastnrdwe knpmvefnent, 

ToQlFlclw 
(L) 

collaborations and soclodemographic techniques (Tables 3.4, 3.5, 3.6, 3.8 3.9 and 3.10 

850 

1743 
394 
630 

3451 27 

497,840 
180,000 
449,082 

respectively). The lei€ column of the chart matrices lists the conservation techniques 

A q P e r  
Q- 
Oemand 
( U W d a y )  

345,127 

1,000,000 
185,000 
600.000 

implemented. The italicized techniques are discussed in &tail in the repd The entries in 

2200 

2399 
500 
761 

the cells of the center portion shcnnr the techniques that are being used (4, no longer being 

Sum#rPer - 
Oerrrand 
( U W b a y )  

6e8 

1 0 s  
358 
562 

used (XI, or are being considered (7). 

-Per 
=@a 
Demand 
V(uca9idW) 

Table 3.3 Water Conservation Programs of Sdeded Municipalities 

city 

Cdorado 
sprinsscity 

Derrverm 

Regkra 

Water, 1999 [on-line], Tucson Water, 1998 [orrlineD 

YearRogm 

1990 

Tucxn city 

Curent God 1999 Water 
cxmmdon - 

1980 

1991 

Fundng 
So- 

12%to25% dslpplyvvll result in 

(Sources: City of Regina, no date [on-line]; Colorado Springs Utilities, 1996 (on-line]; Denver 
1975 

Rmdt&dcarsunp(ionby 
5.48 x 10l0 L (1 5.8% ) 
Re&diondpefmpta- 

(%) 
LMOWI 

Ndprovided 

10 

5.3 

$14.~,000 
in- 

waudm 

~dorado 
SQlinss~liIilk 

costs 
$1,013,000 

$35,alO 

$1.200,000 Tucxn~Waber 

Deriver Wder 

Water and 



3.4.1 Education 

It is widely held that if amsewation is to become mi, educational campaigns must be 

developed that reach a large number of individuals and motivate them to reduce their 

excessive consumption (Costanzo et al., 1986; Simmons and W m ,  1990; Vining et al, 

1982; Winett and Kagel, 1984). A persuasive water conservation education campaign not 

only increases public swam about the importance of water consewation, it sells many 

otherwise reluctant citizens on the be&b of he program (Sanders and T h m ,  1982). It 

also increases the effediveness of techniques by infwming the public about them, their 

eff- and the expected resub. Various techniques have been developed to educate 

individuals on how to reduce their outdoor water consumption by insbudng them on how to 

maintain their lawns with minimal water input and how to incorporate drought tolerant 

vegetation into their hndxapes. All of the selected municipalities have inaxprated 

education techniques into their water amsewation campaigns and many of the techniques 

are discussed below (Table 3.4). 

3.4.1.1 Conservation Brochures and Bookkts 

Brochures and booklets are mmonly produced to provide information about the 

importance of water consewation and mehods to reduce water consumption. Government 

agencies and u t i l i i  from all of the Sdeded munidpalii produce water amsewation 

pamphlets. Regina has created brochures on a variety of topics induding the cast bed& 

of xeriscaping, haw to create xefiscapes, general water conservahion information, and water 

conservation as a cost effective alternative to enlarging the treatment plant facilities. Tucson 

Water has produced a number of pamphlets to demonsbate how customers can reduce 

water consumption. Some of the pamphlets can naw be obtained over the internet 

Denver's and Tucson's water amsewation campaigns indude the use of ledures and 

demonstrations by specialists. Denver o m  slide shaws and ledures on xeriscape and 

water consewation to i n t m e d  groups such as neighbowhod assoclatKKIs 
. . 

and garden 

dubs (Denver Water, 1998). Since 1997. Tucson Water has been olhing a free 

consetvation lecture series every Tuesday evening during the summer. Issues on a wide 



variety of topics are mered induding: desgn, installation and maintenance of desert 

adapted landscapes; finding new and atbactive bwvak r  use plants; and rain water 

hawesting (Tucson Water, 1998 [on-line)). 

3.4.1.3 Evapotrampmtm Programs 

A major challenge many municipalities face is how to educate residents on how to 

determine what the mcesary amount of water required by their garden is. Technques that 

are gaining popuhnty are called evapotranspiration (ET) progams. ET is the amount of 

water drawn up from the soil by the phnt and lost thrwgh evaporatian. The amount of 

moisture lost by the plant must be reapplied to the soil in the form of irrigation or 

precipitation to maintain the health of the garden. If there is imufkmt predpltabbn. the 

consumer must make up the difference by watering his/her garden. M w g h  evety plant 

species has a speak ET, most municipalities only provide the ET of turf grass. Turf t7 

does not correspond exactly to the water lost frwn other plants, but it does provide an 

objective reading of o m  species' water needs, and that is a benchmark that can be used to 

assess the needs of other plantings (Christopher, 1 994). 

Colorado Springs and Denver have ongoing ET Rograms. Colorado Springs provides 

watering guidelines in the local newspaper, on radio and television to direct appropriate 

water use (Colorado Spn'ngs Ub'lii,l996 [dine]). Denver has had an ET program since 

1981. It currently has a web site where the consumer enters the amount of precipitation and 

irrigation the garden has received and the computer calculates the amount of additional 

irrigation the garden requires (Denver Water, 1 999. [on-line]). 

3.4.1.4 Municipal Xeriscaping 

The perceived credibility of the local government and water authoribies as an important 

fador in the success of a munipalty initiated water consewation program has been 

documented (Jones, 1993). Colorado Springs, Denver and Tucson have committed to 

converting aspects of municipal landscapes to xeciscapes. 

Colorado Smngs Ublities is examining the possibility of cmwthg landscapes surrounding 

municipal buildings to xeriscapes as well as upgrading the imgation systems. AIthough 
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3.4.1 -8 Television Commercials or Progams and V i  Tapes 

All of the case study munidpal i  ind'kate that they have Qeated water amsewation 

videotapes, commercials and progams. Denver Water first began to use tdevision to 

increase puMi awareness of conservatiarr in 1990. They have continued to inform the 

pubiic by presenting a sedes of water conservation programs on the bcal televisbn network 

(Denver Water, 1999 [on-lind). 

3.4.1.9 Water Conscious Citizen's Awards 

Tucson is the only munidpali that has inbduced a program that reoognhes individual 

efforts to reduce the CRy's overall water use. f wan's  Water Corps Campaign recognizes 

''individuals who have made a personal mmibnent to reduce their water use by 

eliminating water wasting habits and adopting water saving strategies" (rucson Water, 

1 998 [on-line]). 

Demonstration gardens are used by many municipalities as teaching took to alter citizens' 

negative perception about xeriscapes, demonstrate haw xeriscaping can be introduced to 

individual's yards and the range of materials that can be used to create a unique, beautiful 

and drought tolerant garden. 

Cdorado Springs, Denver and Regina have developed xeriscape demonstration gardens 

as part of their water cmservath programs. in Cdorado Springs the xeriscape garden 

was developed next to the visitor center located at the Water Operabons Control Office 

(Colorado Springs Utilities, 1996 [on-line]). Placing the garden next to the Center prwides 

an opportunity to visitors, who are impressed with the garden, to obtain additional 

edmtional materials about water amsewation. The City of Regina has activety pursued 

demonstration gardens as a method to reduce citizens' outdoor water consumption. In 

colhboration with SaskTd, the City W e d  a xekape garden in a residential area that 

incorporated 40 species of plants (Regina Works and Utilities, 1999). The designers 

inaqxmted plants with a range of cobcs and textures hoping to appeal to a range of 

consumers' tastes. The garden was so weW received that another xerkcape garden is 



being planned in cdhbombn with Dr. AE. Peny School. It is scheduled for completion in 

the fall of 1999. The vanety of plant materials that are stmmsed in the demonstration 

garden and the positive feedback the garden has received indicate that demonstration 

gardens can be effective in cooler dimates like Lethbndge's. 

3.4.1 .I 1 Xeriscape and lnigation Warkshops 

At workshops, individuals receive "real l i  " and have the opportunity to try 

out behaviours and receive instmdbn and feedhack (Winett and Kagel, 1984). The Clty of 

Regina heki two xerisGape work&mp in 1998 (one in the spring and one in the fall), and 

each was attended by approximately 225 participants. The Ci feels that the wwkhop 

were a success and will offer them in 1999 (Regina Works and Utilities, 1999). Cokrado 

Springs, Denver and Tucson also run w a b h p s  (Cobado Springs Utilities, 1996 [omline]; 

Denver Water, 1999 [on-linej; and Tucson Water, 1998 [on-line]); however, they did not 

provide infamation about the level of participation or public acceptance. 

3.4.2 Regulations and Guidelines 

Regulations are public laws often contained within a zoning ordinance or land development 

code. They e s M i  minimum standards through the use of rules, regulatbns, cmtrok and 

procedures to ensure that particular actions do not jeopardize the health, safety and beauty 

of a municipality. The type of ordinance considered, whether it is implemented, and the 

direction it takes depends on several fadm including: the issue the municipality is 

attempting to address, public opinion towards the use af ordinances, citizen needs, current 

laws, and polka1 limitations. Commonly used water m a t i o n  regubtions indude: 

landscape ordinances and water ordinances (Table 3.5). Vduntary limits estaMi 

standards that should be fdbwed, but they are not enforceable. 



Table 3.4 Education Techniques 

d Techniquesthdae being used 
X T-thatarenobrrgerbehgused 
7 Techniques ttrat ae being oonsidered 

EduaimTechniques 

Billboards 
Corzservah Buchures and Bo&b& 
C m s n d h  811 Inserts 
-Helpkre 
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Newspapers 
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=j="Rograms 
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Water Conservation I- Van 
Web Site Informalion 
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X e ~ ~ b b n G a r d e n s  

3.4.2.1 Landscape Ordinances 

Landsc;ape ordinam are used to guide site development and landscape appearance 

through the regulation of landscape design, landscaping, landscape installation and 

maintenance. They have the potential to reduce slope instability and basement W i n g  by 

pmmoting the incaporaw of appropriate vegetation, Wiving landscape materiats and 

other site materials intended to reduce lrrigatKKl requirments. The abjective is to promote 

the incapmation of landscape altemtkes that not onty reduce the proMems associated 

with excessive imgation, but hamnonee and enhance residences and communities. 

Currently, Cokradd Springs is wndemg . . a new bw requiring mWl and 
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government customers to incupomte xeriscape landscaping pm&e (Cokrado Springs 

Utilities, 1996 [dim. 

3.4.2.2 Water Ordimnces 

Water ordinances promote the amsewation of water by establishing a set of standards with 

respect to the operab;on of higation systems andlor the maintenance of higation systems. 

The intent of water ordinances is to ensure that irrigation is as emcient as possible by 

regulating water use times, and the emaenCy of higation systems (i.e. monitoring for leaks. 

improperly adjusted sprinlder heads). The chosen rnunkipMes tend to imp(ement 

restrictions only when there is a mk that the water utility may be unable to meet (he 

demand. All of the cities examined have implemented mtncbom . . 
during periods of drought 

when high vdumes of water consumed were accompanied by reductions in the volume of 

water available. The reshdm 
. . 

most commonty irnpiemented is a limit placed on the 

number of days outdoor higation is permitted. During the drought fran 1977 to 1980. 
. . 

Denver's water restndm limiting customer's outside water use to once every three days 

resulted in a 21 % seasonal savings (Why, 1983). 

3.4.2.3 Voluntary Limits 

All of the case study municipalities support and promote vduntary reductions in residential 

water consurnptm. 

Table 3.5 Regubtions 



3.4.3 Economic Incentives and Disincentives 

Incentives and disincentives motivate individuals to reduce consumption by providing them 

with the abilii to reduce their water c&s by mtrolling their consumption. Examples of 

economic i w  and disincentives include: water rate structures, price of water, and 

xeriscape and irrigation rebates (Table 3.7). 

3.4.3.1 Rate Structures 

Volume based and flat rate structures are the predominant rate stmdum used in North 

America. Flat rates are fixed payments knposed in each biliing period unre4ted to be 

vdume of water used while vdurne rates relate to the amount paid by the customer to the 

amount used (Fgure 3.1) (Tate and Ladle, 1995). All of the selected municipalities use 

volume based rate structures that require water meters; however, the rate structwes vary 

considerabty because each munidpalii is free to establish b own sfmtural characteristics. 

Colorado Springs, Lethbridge, and Regina have consbnt rate structures while Denver and 

Tucson use increasing b k k  rates. 

Constant Rate 

Under a constant rate structure, the same amount is charged for each unit of water. The 

cost of the water is dire* proportional to the amount used. 

Increasing Block Rate 

Under an imng Modc rate structum, consumers are charged one rate for a certain 

quanbty of water and higher rates for quanbities beyond this amount. Often municipalii 

have several bbcks comprising their block rate stmctwe. Denver and Tucson have both 

implemented an increasing block rate stmchm with ihree and four blocks espedvely 

Denver Water, 1999 [on-line]; Tucson Water, 1998 [on-line]. Table 3.6 compares the 

amount of money consumers in each of the rnunicipahi pay relative to a speak vdume 

of water. The amount consumed by an average winter residential water account in Denver 

and Tucson is approximately 32,580 L and 16.560 L per month respecthdy (Table 3.2). 

fhecostofwaterisv~reasonable.Theimpadoftheblackrateismlyfeltbythema~ 

" Winter per capita demand multiplied by 30 



of the a ~ ~ ~ m e r s  d d r g  the summer months when carsumption inaeases substantialty. 

This is because the rates are designed to provde an incentive to irigate as diidently as 

possible. 

Under a peak demand rate schedule, hgher rates are charged for water consuned above 

a prmbl'ished a m n t  during peak consumption pen&. Typically the higher rates are 

a p w i  during the summer months when outdoor coosu~lpbbn is the -test Although 

thk rate schedule appeas to be a uselul thnique for reducing outdoor water 

consumption, none of the d d e d  municipalities have implemented it. Cdorado Springs is 

currently testing a progam that charges largest water users mae for water during the high- 

use summer months to enmurage water savings (Colorado Springs Ut i l i i ,  1996 [- 

line]). 

3.4.3.2 Ptice 

'The periodic water bill paid by customers k based on the unit charges (e.g cants per liter) 

built into the water ratesn (Tate and Lacdle, 1989: 9). The unit charges of the sekckd 

municipalities is shown in T a b  3.6. The werall obmation from the chart is that unit water 

rates are v q  low. UnfortuMtdy, low p b s  of water sends the message that water is a 

cheap commodity that need not be comewed. 

3.4.3.3 Xeriscape and lnigation Incentive Progams 

Colorado Springs and Denver are the only selec!ed municipalities developing xeriscape 

andlor irrigation incentive pmgmms ( l a b  3.7). Cobrado Springs is comidedng 

implementing a new home xeriscape incentive iniliative as part of its water consewation 

program (Cdorado Springs Uti l i i .  1996 [Ok(ineJ). This initiative would offer -es to 

developers and builders of new homes who use x-ng rather than tradithal 

landscaping techniques. Cokrado Springs U t i l i i  antidpates that the water savings wwld 

be moderate and the cost of implementing the program would be hi. 



In Denver, over 54% of water consumed is used for inigabon prackes (Denver Water, 

1999 [dine]). As a result, Denver Water has bnplemented an lrrigabon efficiency program 

that indudes the pvision of incentives to reduce over watering of bndscapes and 

promotes the conversion of landscapes to xeriscapes. Unfortunately, details about the 

types of incentives that are being used ume not pwded. 
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Table 3.6 Water Prices 

(Sauces: Cdy d Lethkidge, 1998 [tm-he]; City of Regina. no daee [mine]; Cdaado Sprigs UtSJt#s. 1- [- 
Cne]; Denver Water1 1999 [m-he], Tucson WaQer, 1998 [on-line] ) 

Table 3.7 Economic Incentives and Disincentives 
-- - 

3.4.4 Inhhcture Techniques 

Economic kmtiws and Disimedws 

Home audits, metering and retrofitting are examples of inbstmcbre techniques (Table 

3.8). 
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A given volume of water is associated with the payment of a fixed fee 
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3.4.4.1 Home Audits 

Environment Canada (1993: C1) states that the of a water audit is to *identify each 

facet of the water distribution system and thus &fine the system as a whole such that (i) 

areas of the facility with water supplii are identilied, (ii) measured and unmeasured water 

supplies are accounted for, (iii) all points in the system where water can be extaded are 

identified (eg. outdoor and indoor taps, sinks, and toilets). Audii concentrate on physical 

changes such as system qthka t ion  (leak detection and repair), water saving systems 

(retrofitling and repair) and m u r e  reductions. Coloado Springs, Denver and Tucson all 

have active audi program. Cdorado Springs provides setF administered water use aud'i 

to help h m e m m s  reduce their water bills by suggesting more dfident water use both 

outside and inside the home (Cdorado Springs U t i l i ,  1996 [on-line]). In 1997, Tucson 

implemented the Tucson Water Zanjero Program to help customers manage their water 

use. 'The free sewice ofbs astomars an individualized survey of the water use in heir 

home, and provides them with the tools and infmt ion they need to bwer their water use 

and their water bats" (Tucson Water, 1998:5 [omline]). 

"Retrofit means adapting or repbang an older waterdng fucture or appliance with one of 

the many water efficient devices now on the market" (Envirorment Canada, 1992: 1). In the 

United States, Federal and State legislation make it difiicult to install anything but water 

efficient plumbing fudwes; therefore, munidpalities do not emphasize retmfit initiatives in 

their water m a t i o n  programs. They assume that older, inefficient fixtures will be 

replaced over the years. Unfortunately, the Federal and State legslation is primarily 

targeted towards the replacement of inefiident toilets and shawer heads. As a result 

inefficient sprinklers are still commonly used. This is unfwtunate because inefkmt 

sprinklers such as oscillatocs lase as much as 50% of the water dispersed through 

evaporation (Environment Canada, 1992). Another retdit techique that was used by the 

munidpaii of Denver involved installing pressure regulaton in service mains serving 

selected subdivisions to reduce water fkw. In the m u n i t i e s  receiving rsduced water 

Row, water consumption was reduced by 8% (Maddam, 1987). 



Table 3.8 IMWmcUe Improvements 

Legend 4 Techniques that arebeing lsed 

Collaborations involve the arming together of groups br  the m m o n  putpose of reducing 

water consumption. Examples of cdlabomticms indude: s c f m k t y  water m a t i o n  

education partnerships, aty-landscape firm rebtionships and aty-mwspper rdationships. 

All of the selected municipalii a&mnMge the value of partnerships and strive to 

develop water conservation partnerships with various parties. Several unique and effective 

partnerships between the municipalities and puMi or private agencies are discussed 

below. 

3.4.5.1 Public Agencies 

In 1998, Denver Water began an innovative parhaship with Denver Parks to update 

inigation conlmls and m v e d  a large number of parks and gdf cowses currently being 

inigated with potable water with non-potable water (Denver Water, 1998). The same year, 

the Crty of Regina, in cooperation with Dr. AE. Peny School, landscape architects, the 

Regina Public School Board and the school commundy finalized plans fw the development 

of a xeriscape demonstration projed at Dr. AE. Peny School (Regina Works and Utilities, 

1 999). 

In 1998, Denver Water introduced two new initiatives to obtain greater involvement from the 

business sector: pibt pmlects and perbnance zoning. Pibt pro)eds involve the testing of 

innovative, but unproven water aanservation methods and technology (Denver Water, 



1998). Innovations that subsbntitially reduce water consumption may then be implemented 

on a larger scale. Perfwmance contrac!ing encourages conb.adors a\rvarded municipal 

contracts to document water amsemth i n W e s  and where applicable, additional 

money is provided when HFWk is cmpleted. 

Table 3.9 Colhbarations 

All fwr of the case study municipalities do very l i  to implement techniques targeted at 

speafic groups. Colorado Springs, Denver and Tucson have implemented programs 

targeted at low income carriers; howeverl Cdoado Springs is the onty aty that is 

examining the impact of techniques on ditbent W i c  grwps. Cobrado Springs 

has established a partnership program with the Bureau of Redarnation called Y A M  

(Yiid and Reliability Demomtmted through Xeriscape) (Seymour, personal 

cwnmunication, 1999). The program offers incentives, desgn and education to two 

different -K: groups: $40,000 to $50,000 incane eamecs and eamets of over 

$1 00,000. The progan is designed to determine if higher i m  eemers are less likdy to 

conserve than the lower income earners. 

The municipalities may invest l i  effort in devekplng water consewation techniques 

targeted at speafic population segments because previous research has found little 

evidence dermmtmting that demagraphic variables are predictive of individuals' reqmses 

to consewahion measures ( E m  et al., 1999; Grifiin, 1987; Martinez and Scicchitano, 

1998; and Heslop et al., 1981 .). 



Table 3.10 Techniques Used to Target Speci(ic User Groups 

i n o o m e e e r n e r s ~ , 0 0 0 b $ 5 0 . ~  
Denver* 

i 
L w  blame reskhmwaD8l-p~gam I 

L w  iname residenlid-pmgm I [ Tucson - . . csouoesyw 1990 1-1; Waks and UtHes. 1999: -* akmg 

~g%t~ucs~rrW*, 1-1-1) 

3.5 Summary 

Colorado Springs, Denver, Regina and Tuson have water amsewation progarns that 

provide valuable infamabn about the types of techniques that could be implemented in 

the Cty of Lethbridge. The aiteda used to choose the dected munidpalbs induded: 

annual amount of precipitation equal or kwer than the amount received in Lethbridge, 

metMng of all residential water system, an adve water artsewation program, e x d e  

outdoor irrigation necessbting the devebpment of the water m a t i o n  progams and a 

residential target audience. Fdkwing the s e k b n  of the muniapali ,  many of the water 

conservation techniques that compmed their programs were identified and described. 

Although the numbers and types of techniques implemented by the municipalities varied, 

the programs had several common charad&. The common charact- included 

incaporating a large number of educathal components, advocating voluntary reductions 

in water m a t i o n ,  promoting the use of x-pes as an atbactive and water efficient 

alternative to badibbnal lawn axered landscapes, and rarely relymg upon regulations to 

curb consumption. 

In the folbwing chapter the effectiveness of many of the water consewation techniques 

identified in this chapter will be assessed and compared with the evaluations fran four 

small discussion groups of Lethbndge residents. 



Chapter 4 

EVALUATlON OF WATER CONSERVATION TECHNIQUES 

4.1 Introduction 

Every water resource pmbkrn &IS a number d - B k  sdutkmsI 
etktiw management being the art of dmsing vv i sdy  hm among the 
poss;bWes (Kate, f 990:4) 

One of the greatest challenges when devebprg a water conservation program is 

detmining which initiatives, out of the many options, will serve to promote water 

conservation given a city's unique d u a t h .  The objecbve of this chapter is to assess the 

effectiveness of the water consewation techniques identified in chapter three. The 

assessment is based on prevbus recycling, energy amsewation, and water conservation 

research with resped to accessibility, behaviour modiition, economic feasibility, and 

public preference level. The criteria used to assess the effecheness of the techniques are 

discussed below. 

4.1 -1 Accessibility 

The accessibiMy of a technique is evaluated by examining the p q m d b  of individuals who 

can easily obbin it. Accessible techniques are uwdely distributed and are offered for a 

minimal f e  or free of charge. 

4.1.2 Behaviour Modification 

A technique's abilrty to persuade individuals to modify their behaviour is termed behaviow 

modifcation. Eflective behaviour modirylng techniques promote positive behaviow changes 

that persist over extended periods of time. 



4.1.3 Economic Feasibi1'hy 

The economic feasibility of a technique is determined by examining whether it is cost 

effedive. Cost effective techniques generate sufiident revenue to pay for their -ng 

costs or they reduce expenses athibuted to excessive water consumption sufkkntly to 

jusw their cost 

The public preference level for a technique is evaluated according to the degree the public 

endorses it as a conservation mehod or a source of idonnation. The central assumption is 

that "m~servation policies that have the support of citizens are more likely to get enaded 

and once enacted, more likely to have their intended effed" (Bennet and Moore, 1981: 

31 3). 

4. I .5 Approaches to Evaluation 

The techniques that are considered effedive, based on the aiteiia, are 

discussed in detail. The infomation obtained from previous findings is compared with 

feedback provided by partiapants f m  the Lethbndge discussion groups. Techniques that 

are endorsed by the discussion groups, but have not been evaluated in previous 

conservation literature or have received poor evaluations are also discussed. Before 

discussing the effdveness of the water conservation techniques described in chapter 

three, it is useful to develop a framework for their assessment The following sedion 

presents such a framework in tenns of the water conservation techniques and the criteria 

used to assess their effectiveness. 

The water conservation techniques that were identified in chapter three and have been 

hghty evaluated in consenration literature are I'ited in the left-hand cdumn of T a b  4.1. 

The criteria used to assess their effectiveness are l i i  in the d u m n  headings: 

accessibilii, behaviour modification, e m i c  feasibility and public p r e f m  M. The 

entries in the various cdls of the matrix pravrde an indication of the efkdveness of each 

technique with respect to the cdumn heading. They are rated according to a five term 

scale: excellent, very good, average, bekw average and poor. In cases where there are 



contradidory findings, the symbol (X) is used. The ngM hand cdumn of Table 4.1 

summarizes the overall ~ e n e s s  of the water mmemb techniques. The rank of the 

techniques was determined by examining their performance with resped to the four 

assessment categxh. 

Water axlservalan kcf~niques, indudirg the ones listed in Table 4.1, were also evaluated 

by four Lethkidge d ' i  gmps that were held in May 1999. Residents used two 

criteria to evaluate the elktiveness of techniques, their preferences and W r  beliefs that 

the technique could reduce their outdoor water consumption. The techniques that were 

highty evaluated by residents frar, tbe City of Lethbidge and Varsity Village discussion 

groups also appear in Table 4.1. The techniques in bdd font wwe highly evaluated by the 

residents and researchers. Techniques that were evaluated as being potentially effective by 

the d i i i o n  goup participants, but were not highly favored by researchers, are i tar ied.  

In addition, the pbcemsot of the techniques in Table 4.1 was inRuenced by the d i  

groups responses. For example. if two or m e  techniques received the same rating with 

respect to the overall evaluation w e d  from previous research, the technique that 

received a higher evaluation by the discussion grarps was listed above the other(s). 

In the following section the techniques listed in Table 4.1 are discussed in detail. 

4.2 Evaluation of Water Consewation Techniques 

4.2.1 Education Techniques 

Newspapers received the hghest overall effectiveness ranking for educational techniques. 

They received ratings of very good or greater in all categories. The have an excellent rating 

with resped to public preference level. 

'Today's newspapars use deslgn dements, story pbczment, type fhce and graphics to 

make i n f m n  easly m b l e  b the readef (Cheyney, 1991 : 4). 



Table 4.1 Evaluation of Water Corrservation Techniques 

They are commonly used information sources7 that many indiuak prefer as a means of 

acquiring idomation about commation. In a study conduded in San Antonio Texas, 

newspaper artides rn found to be the second leading media source used by 

respondents to leam about water comevation initiatives as well as the second most 

preferred infOmath source (Ofsen and Highstmet, 1987). Feedback from the Lethbndgs 

discussion groups support Olsen and HgbtreeQs findings that newspapers are very 

popular infomath sources. The discussion groups evaluated newspapem as the third 

most popular education technique. In addition, the city- partidpants rated newspapers 

as their secand choice with resped to behaviour modilkah while they were rated fourth 

by the Varsity Mbge -pants. The slight discrepancy between the two disamion 

groups may be a result of the lager number of senior &ens in the atyHnde groups. 

Phillips and Sternthal (1 977 in Griffin, 1987) found that newspapers play a padhbrly 



important function for the eldsrly, because reading is self paced and learning difficutties that 

are exacebated by externally paced are avoided. 

The rnajmty of Lethbndge pakipants had a common vkion of the type of newspaper 

article they fdt would be most effecthe. They thought that mwpaper arWes that focus on 

drought tolerant landscapes within the Lethbridge region would be partiailarty effbdiw. 

Many envisioned shawcasing either a privately or publicly owned demcmtmtion garden 

each week in the Lethbndge Herald. The information that they indicated would k 

partiwhrty helpful induded: lips regading how to begm mating a drcxght tderant 

landscape, the be& (in tems of time, money saved, and convenience), details about 

the plants depded in the photographs, as d l  as resanz perrons who could be 

contacted for additional details. They also i W i  that photogaphs of the garden's 

evolution would also be valuable. 

4.2.1.2 Conservation Brochures and Boddets 

Conservation brochures and boddets, received the second highest overall effectiveness 

ranking. They received favorable evaluations in all categmies: a rating of very good for 

accessibility, economic f8aSjbiI.i and public p e f m  level, and an average rating f a  

behaviour modification . 

Simmons and Wdmr (1990) have found that perceived lack of infmt ion interferes with 

participation in amsewation adivities. This suggests that techniques that educate the public 

about -on strategies will increase participation. Bmhures and booklets are commonly 

used methods that provide information. They are rebhdy inexpensive to produce and they 

can be disseminated to a large portion of the population. Olsen (1981) states that 

information about the nature of the crisis and the importame of comervation is 

and should be distributed as widely as possible. Several other resea- have found that 

general information that is commonly provided in brochures and booWeEs is insufiicient to 

promote oomat ion  (Costanzo et al.. 1986; OLsen, 1981; Vining et al., 1992). They 

maintain that dear, spealic information that convinces individuals of the validii of 

On an average weekday. 629'0 of Americans read newspapers and on Sundays. newspapers are read by 
67'0. 



conservation as well as the means for mpl ish ing  it is more eftective at 

consumption reduction (Cosbnzo et al., 1 986; Vining et al., 1 992). 

In a study examining the effectiveness of bmf~utes as a waste reduction medium, 

DeYoung and Duncan (1993) reported that individuals' solid waste production was 

signkantfy reduced after receiving carefully wordad pamphlets that provided reasons fa 

adopting behaviours as well as haw to adopt them. They ako fwnd that "eamomic and 

environmental  dom mat ion] combined in an additive fashion, having significantly greater 

influence on behaviour than either treatment alonen (DeYwng and Duncan, 1993: 78). 

Although this method of information dissemination is mlatjvely inexpensbe, easy to deliver, 

and has the potential to alter excessive water consumption behaviours, the public's support 

for the technique should also be am&md before resaurces are devoted. In a study 

conduded by Olsen and Highstmet (1987), San Antonio residents' p r e f m  towards 

infamation sources were examined. They found that 51% of r- highly prefWed 

reading about water amsewation techniques in brochures. The Lethbridge d ' i  

group participants also strongly favored amsewation brochwes and boddds as sources of 

information. The technique was rated as the second and foum most popular by the 

atywde and VarsQ Village participants msped@y and the combined evaluation ranked 

brochures and boo&& as the third most effective education technique ( refer to Appendix 

HI. 

The positive evaluations from the reseadws and disaffsion group parbapants about 

these relatively inexpensbe interventions provide support for uhiling them as part of a 

water comation strategy for the City of Lethbndge. 

4.2.1.3 XeriscapeDemmtrahion Gardens 

Along with consewation brochures and b6dklets, xerbcape demonstration gardens 

received the second highest overall effktiveness ranking. They received a very good rab'ng 

in the accessibility, behaviour rnodifimtion and public preference level ca&gone~. They 

received an average rating in the economic tbsibillty category. 



Demonstration gardens are used by many rnunicipalii as teaching to& to show citizen's 

that drought tderant landscapes have far more to offer than just rock and cacti. They 

provide examples of how x m p i i n g  can be introduced and the range of materials 

available to create unique, beautiful and drought tolerant yards. Some water utility omciak 

have argued against promoting water amsewing landscaping based on the assurn- 

that people want and prefk landscapes dominated by turf. Jones (1992) found that this 

assumption is fahe. In a pilot study to determine aesthetic preferences fw residential 

landscaping treatments, she ffarnd that 'landscapes feetuing substantial turf areas 

were.. ."less prekmd than those featwng a van* of pbnt species and little lawn areaw 

(Jones, 1992). In addition, F k k  and Greenberg (1987: 50) state that "education of the 

water consumer on the types of native drought resistant vegetation available and a public 

display as a part of an innovative bndscape deslgn may &nce the water user that a 

more natural design can be as pbsng as the green look". 

The parlidpants at the Lethbndge dkarssion groups agreed with Fladc and Greenberg. In 

te rn  of behaviour modification, ckmmMhn gardens were considered the most effkctbe 

education techniques (refer to Appendix H). They were atso singled out as the most 

popular techniques by the Varsty Vilbge discussion groups' combined feedback and the 

fourth most popular by the combined feedbadc of the crtywkk d ' i  groups. 

However, the partidpants had two distinct ideas about what -tion gardens are 

and how they could enhance a local water m a t i o n  campaign. The more traditional 

idea involved creating a c k m d m b n  garden on public pmperty for o m  to look at The 

other involved using locd residential landscapes as demons$ation gadens. The M M n g  

discussion explores each concept sepaately. 

Residential Demonstration Gardens 

All of the d i i o n  goups prefened residential garden demonstraths over public ones; 

however only two of the d k u s h  groups (one from each area) felt that they would be 

more effective at changing their behaviour ( refer to Appendii H). The participants who 

favored this technique had several sugge&m regarding how the gardens could be used. 

One participant suggested that each week, wer the course of the summer, a local 

resident's drwght tolerant garden auld be shmmsed in the newspaper. UMmng local 



gardens in this lgshion would not only broadcast the xerkape to a geater 

number of citkens, it would reveal the various landscaping options that exist Several other 

participants suggested hat a xeriscape garden tour of local residences be organized. 

lndiiuals on the tour would get a first hand kdc at amaclive water emcient landscapes 

and have the opportunity to speak with the awnen about how to incoprate parbcuhr 

features into their awn yards. Although this technique does not reach as many individuals, 

those who come on the tour may be particulatly motivated to change their behaviaur. 

Rogers and Shoemaker (1971) determined that people are most likely to accept an 

innovation when they have ane into contad with others who have wily adopted it. 

PublicDemonstration Gardens 

The pallidpants who thought that a public gardens would be an effec(ive 

education technique, provided several bcatbns in Lethbndge where (hey fett that it would 

have the most impact the City Hall, by the mmuni ty  gardecls and at the Gatt Gardens. 

They also had several suggestions on haw to improve its efktivenes. One partidpant 

stressed the importance of providing images (either real or in photographs) of the 

development of the garden. He stated that alone, a well established, beam1 garden 

discourages people from attempbng to create their own; however, a garden coupled with 

images of the process that led up to the final product would be -1. Another 

participant stated that the demmtration garden should be spit into tM> hatves. One hatf 

should have a conventional landscape, the other should have a xeriscape. At the site 

information should be provided explaining the savings the xerkcape pravldes in terms of 

cost and labor. Several others stated that it should be located by an interpretbe cenh f a  

residents who are impresd with the garden to obtain additional information. 

4.2.1 -4 Consewation Bill Inserts 

Consewation bili inserts are tied with television ccxnmercials and public sewice 

announcements for the third highest overall efkdheness ranking. In terms of accessibility, 

they received an excellent evaluation; however, they received a bdow average rating far 

their behavbw rnodvng capabilii. Although they received the same ranking as 



television commerdals and public service announoements, they were placed ahead 

because of the greater positive response from Lethbndge discussion g w p  participants. 

According to Michd (1968), a p s o n  is best able to atter his or her behaviour when he or 

she has speak knawledge of the consequences of his or her tehaviour. A bill insert is an 

impersonal water amsewation technique that has the potential to i n fm  cmsmws about 

the economic amsequences of their actions. Although its traditional format is ineffective at 

reducing consumption, researchers have found that when the information is modified or 

supplemented with social incentives, desired conservation behaviours do result (Seaver 

and Patterson, 1976; Winett and Kagel, 1984). 

Winett and Kagd (1984) discussed several reasom why information commonly psented 

in utility bills is ineff-e. They also identified the modifScatiolls required to obtain reductions 

in consumption. They fwnd that the bills p r o w  amsurners with feedback infrequently 

(monthly or bimonthly) and as a result ttre consumers are unable to determine the impact of 

their conservation practices on consumption. In addition, bills do not Yawred for exogenous 

factors such as the weather, nor do they make comparisons with previous use patterns" 

(Winett and Kagd,1984: 659). However, Winett et al. (1979) fwnd that when individualhed 

feed- about energy consumption and changes in energy use due to temperature 

fluctuations was provided to residents several times a week, energy consumption was 

reduced by 30%. 

A study conducted by Seaver and P a t t m  (1976), revealed that reddents who received 

utility bills supplemented with an in- sheet and a decal ~Wng We Conserve Oil" 

conserved significantly more fuel than residents who only received the utility bills and the 

information sheet In the study, consumers received their ubMy bills with qxially prepared 

information slips that contained an explanation of their cansumpban rate during a delineated 

period, the rate of use during the same penod the previous year, and the ddbr savings or 

loss compared to energy expenditures the previous year. Some of the hwsehdds who 

had reduced amsumption from the previous year were a k  pmided with a small decal 

stating 'We are saving dl". It was fwnd that over the following two months the holrsehalds 

that received stickers consumed 10% less oil than houseW& that did not Cook and 



Berrenberg (1981: 88) state that social i m e s  like the decal "promote consewation in 

instances where most m e m h  of the community value the activity for which recognition 

was bestowed". 

SpecmC information with resped to individuals' p f e m x e  t w d s  bill inserts was not 

found in the literature reviewed. Although W majority of W partidpants from the Lettrbndge 

discussion groups evaluated bill inserb as an efktke water consmation technique, 

several partidpants disagreed. Those who did not favorably evaluate bill inserts indicated 

that they considered the infbnmth that often accompanied them as junk mail that they 

rarely read. They failed to read the information mesages because they seemed helevant 

to them; however, most stated that they would be more likely to read and utilize the 

information if it specifically dated to thei water oonswnpbon behaviow. One gentleman 

suggested hat the amount awing should be cirded in red with an a m  pointing to how 

much the bill could be reduced if qeak m a t i o n  techniques wlere implemented. He 

also stated hat a amtact name and phone number should accomppany the information for 

individuals who wanted to obtain more i n f b m i .  

Overall, bill inserts are inexpensive widespread information disseminab'on mediums that 

have the potential, when modified, to redm amsumption. Researchers have shown that 

they are less effective than more personalired techniques such as wwkshhops or home 

audits though (Seaver and Patterson, 1976; Winett and Kagd, 1984) and it appears that 

they do not have universal appeal. 

4.2.1.5 Television Commercials, Programs, Public Service Annou-ts and 

V i  Tapes 

Researchers have determined that lengthy television programs and short television 

advertisements vary in terms of their attributes and their overall effectiveness. 

Televis'm Programs and V i i  Tapes 

Of the educational amsewation techniques l ied in Table 4.1, television programs and 

video tapes received the lawest overall ranking. They are highly peferred by the public and 



are very good at changing their behaviour. Huwever, they do not re& a brge segment of 

the population and are very custiy to produce. 

An evaluation conducted by Oken and Hghtsbeet (1 987) regarding the level of acceptance 

of the water consewtion techniques by residents of San Antonio Texas revealed that 72% 

of respondents prefkmd t e h k h  as a means of acquiring information about amsewation 

techniques. Target behaviows that are expliatty demmtmted utiliing medii such as 

televisiin or videos are re- to as symbolic modding. Research indicates that symbolic 

modeling is effective at reducing energy consumption (Syme et al., 1987; Winett and Kagel, 

1984). For example, Win& and Kagel(1982) found that after consumers viewed specific 

conservation strategies w e d  in a twenty minute video program, consumers tended to 

follow pradices that were not followed prior to viewing the program, ikir  home energy 

consumption was &wed by lo%, and energy used for heating and cooling (the targets of 

the program) were reduced by appxhately 22%. It has been found that the effectiveness 

of modeling is enhanced by incorporating the folkwing principles of communication into the 

messages: setting an agenda, presenting him sides of an argument and refuting one side, 

presenting simple rules and mesages several times and in different contexts, using print 

captions and theme songs to tie mesages together, and using a story line, rapid pacing, 

zooms and fadeouts to maintain attention (VVinett and Kagel, 1984). 

Afthough it is apparent that videos and television programs in particular, are accepted by 

the public and have the potential to reduce individuals' water consumptive behaviours, 

there are several dmvhacks to using these techniques to m v e y  water m a t i o n  

messages. Syme et a1 (1987) state that the practical proMems of devdoplng, distributing 

and paying for films that are appn>ximateIy twenty minutes in length are enomrars. In 

addition, finding brge audiences to watch these types of programs is offen difiicult Finally, 

and most importantly, Lethbndge residents that provided feedback did not ii television or 

videos within their top five preferred education sources, nor did they indicate that television 

programs would substantially change their behaviour (refer to Appendix H). 



Television Commercials and Public Sewice Announcements 

Television mmerdals and public secvica annoumxmenb were ranked third, along with 

bill insects for thei overall diecliveness. Reseacks have found that they are highly 

prefemd intamation sources that reach a brge segment of the population. Because of 

their short duration, they are more economicalty feasible than televisDn progams; 

however, they have a less than average rating with resped to their ability to modify 

behaviour. 

The role that bM, televised public sewice announcements could play in an overall gasohne 

conservation strategy was examined by Syme et al. in 1987. They found that in contrast to 

television programs and video tapes, television commercials and public servioe 

announcements ae COSf4ective and, therefare, have a greater potential for wids spread 

distribution. They are also rebbvdy Juccessful at increasing awareness and -ng 

simple a m e m t i o n  behaviours such as using rain gauges (Wine& 1987). Awareness 

gained from media sources, such as television, enhances the perceived importance of 

conservation and energy v a t i o n  attitudes (Griffin, 1990). 

Researchers have found that television commercials have limited effectiveness inducing 

more complex behaviour changes such as installing drip irrigation or xeriscapes (Costano 

et al., 1986, Syme et al., 1987; Winett et al., 1987). The research shows that the 

aforementioned conservation behaviours require significant inputs of time, effort and money 

and the behaviour changes are more m p l e x  than brand switching behaviours tM are the 

aim of most media advertisements. 

Lethbndge dixussion g w p  padkipants did not considsr television commercials or pubfic 

service announcements as a highly preferred idamation source nor particularly ektive at 

changing their behavias (refer to Appendii ti). Given the fact that the partidpants likely 

have a greater understanding and interest in the issues addressed at the d$cussion group 

than those who chose not to attend (City of Austin, 1999), heir bck of recep- tawards 

this technique may indicate that it should not be used as a medium direded at individuals 

with know(edge or undentandirg of the issues who are interested in learning mae about 

complicated techniques. l-bvew, p u k  sewice announcements, in particular, may be an 



economical and etiective part of a mora integated infixmation w. The rde of public 

smSce announcements should be resbided to informing the public about e>osting cmcems 

resuib'ng from excessive water amsumption, the ercistence of a consewation program and 

the minor behaviour m o d i  that may reduce outdoor water consumpbon. 

4.2.1.6 Xerkcape and Imigatbn Workshops 

Xeriscape and inigation mrksbp  received an overall efkdivewss ranking of facrrth. 

They are very g o d  at changing the behaviour of those who attend; however, mty small 

numbers of msidents generaw partake in them and there is often a fee fw attending. As a 

result, workshops only influence a small pcmtage of the population and because there is 

a fee, access is reduced. In addition, there are conflicting reports about the public's 

preference level. 

Workshops are an example of -pant modding. It occurs when "individuals receive real 

life demonstrations and have the opportwrw to try out behaviaurs snd receive instructh 

and feedbacK' and Kagel, 1984: 658). Workshops are a costly technique, but it 

appears that they are very efFective at changing participants' behaviour. It has been found 

that attitudes from direct e>cperienoes exert a greater influence on subsequent behaviour 

than attitudes obtained by indirect experkme such as watching programs or from reading 

information booklets (Mning et al., 1992). 

The workshops are parficulady when the fdbwing are included: (1) 

models that viewers can idenm with, (2) coping models who gradually demodrate 

mastery over a problem, (3) multiple demonstrations of the desired behaviour, (4) showing 

models being rewarded for their behaviaK and, (5) giving rules and chains of behaviour to 

follow to guide behaviwr change (VVmett and Kagd 1984: 658). It has also been found that 

exposure to several conservation wwkshops run in a reasonable time frame, tends to result 

in cumulative and reinforcing bebvbur modification (Otsen, 1981). 

Although wwkshops change partrapants' behaviour, determining the number of 

participants wilting to partake in wolkshops is another important ansidemtion. A study 

conducted by Montana State UnmMy-Bozeman on preferred learning methods regarding 



urban pest management practices (Johnson and Jacdson, 1997), found that learning in a 

group setting was the least prefecred method of learning. In contrast, the City of Regina has 

high attendance at its xeriscape workshops. It the hlgh numbers of parkipants as an 

indicator of the technique's popularity (Regha Works and Utilities, 1999). The latter finding 

is in agreement with the feedback obtained from the disarssion group partkipants. All of the 

discussion gwps thought that wwkshops could be efleclive at changing their behavior; 

and out of approximately 20 techniques8, wwkJlops wwe rated as the filth and sbdh must 

preferred technique by the crty-wide and Varscty Village residents respechely. Overall, the 

discussion group parfjcjpants evaluated wwkshops as the fifth most effectbe educatbd 

water conservation technique. 

A helpline is an infamalion dissemination technique that provides individualized feedback 

to consumers or off- a series of pPrecorded mesages that can be selected using a 

touch-tone phone. The amsewation hdpline received the fiWl highest overall effectiveness 

ranking. It is a reasonably accessible and very good at changing individuals' behaviours 

provided that the callers have an opportunity to speak with a a b l e  staff person. 

Having staff on hand to answer telephone calk is expensive though. The cost of running 

the hotfine is signkantly reduced by using pmmcded messages; however, the 

effectiveness of the technique is significantly reduced. 

The relationship between obtaining WSfombed infamation that can be applied to one's 

own arwmstances and the adopth of consewing behaviours is well established 

(Costanu, et al., 1986; Vining et al., 1992; Winett and Kagel, 1984). This indicates that 

helplines that have trained operators to answer speufic consewation questiom would be 

more effective than a prwecorded answing system. Although helplines are less - 

expensive to administer and potentially serve more c u s b t m ~  than inter-persmal 

techniques, ttre information provided is less vivid and as a result, individuals will be less 

motivated to modify their behavbur ( Yates and Amson, 1983). 

The list presented to the participant contained twenry techniques; however. the participants were invited 
to expand the list thereby increasing the number of alternatives in some cases. 



In a d d i i ,  consumers appear to onty moderately p&& this technique as a soume of 

consecvatbn infomath. A study ocJnduded in San Antonio revealed that out of 303 

respondents 50% stated that they did not prefer a wine as an infomath source, 30% 

stated that they moderately p r e f d  it and 19% stated that they highly peferred it (O(sen 

and Highstreet,1987). Atthough participants frun the Varsity Vilbge and Lethbndge 

discussion goups stated that a hotline was a preferred information source and that it may 

rnodrfy their behaviour, when compared with their evd- of other options. it received a 

relatively low rating ( refer to Appendix H). It was evaluated as the seventh and last 

technique that was comrnonty identified by the discussion groups. 

Overall, a water amsewation tdephone line does not appear to be an overly effective water 

conservation technique; hawever, the eff-eness of the technique may irnprwe if it 

combined with a home audit program. The serviaes are compl i tay  and together they 

could provide a service that may be @emd by more consumers, more cost effective than 

running each program separately, and motivate more individuals to change their 

behaviours. 

4.2.1 -8 Setf Awareness 

Setf awareness options such as rain gauges or soil moisture monitors received the second 
. . 

lowest overall effedivemss ranking, pbang above tdevlslon programs and video tapes. 

They are effective at rnodifylng the behavbur of individuals who use them mmdy; 

however, t h y  are often not WKMY dibuted nor are they as economically feasible as 

many other options. 

Because of the low cost of water and the way it is purchased and used, it is difficult for 

consumers to monitor the consequences of their lawn watering habits. Setf-monitoring 

devices are options that can assist consuners by helping them ensure that their water 

applications are adequate, not excessive. Researchers have h n d  that the benefits of self 

monitdng programs are dependant on the level of participation which is strongty influenced 

by advertbnents, education materials, subsidies and incentives (Costanzo d al., 1986; 

Walk et al., 1997). They have also found that the long tern? commitment of consumers to 

use fixture modifications, the performance of fixture modifications and the mumefs '  



knowfedgeofhowtopropertyutilhethedevicesinfluemethe~enessofthis 

technique (Costanzo et af., 1986; Walk et al.. 1997). 

Winett et al(1979) conducted an energy cmsembn study to detmine the dled of self- 

monitored feedback on e k t r b t y  consumption. They found that conslmers who acarrately 

measured their ekcWty crmsumption red& it by 7.5% over the study 

period. In order to ensure that the participants proper)y recorded the readings. WinefYs 

group gave them a teminute training session. Previous research with resped to the 

eff&eness of personalized imdh (Simmons and WIdrnar, 11990; DeYoung and 

Duncan, 1993) prwdes a stmg bask for hypothesizing (hat the reduced consumption 

was influenced by the training session. The hypothssis k supported by Archar et al(1985, 

in Costamo, 1986) who found that in the absence of hining, a significant proportion of 

consumers do not understand how to implement water conserving measures properfy, 

thereby limiting the measwesl ability to reduce water consumption. Their axldusion was 

based on the results of a survey conducted on public awareness and understanding of f w  

consewation techniques ranging in complexity with the sinpkst being 'peak bad usage 

and efforts to encourage use of electric appliances in nonpeak hours" (Costanzo, 1986: 

522). Atthough 78.1% of respandents daimed to understand the aforementioned 

technique, accurate understanding was only demomtated by 41.3% of mspodents. 

In terms of water conservation, one of the most inexpensive and sin* self-monitoring 

devices that casumers awM utilize to monitor thai irigabon appI'rcation mid be small 

plastic measuring containers. Saunders and Thuaw (1983: 20) state that "putting the 

conservation kits together and getting them distributed has many w n i t i e s  for 

headaches and cmsequentfy has less favorable reviews than other water consewation 

options . In addition. although all of the Lethbidge discussion ~roups indiited that setf- 

awareness had the potential to be an effective water amseivatbn measure, the 

participants did not h i i l y  evaluate it (refer to Appndii H). Wi(h respect to the technique's 

preference level and behaviour modmng ability, the *+vide dkassion gwps evaluated 

it as the seventh and fwrth most effective, while the city wide dixussion groups ranked it 

seventh in both cat-. Ovardl it was evaluated as the sbdh most efireclive technique. 

the second least favored technique. 



4.2.2 General Techniques 

The general techniques listed in Table 4.1 are d i i  below. 

4.2.2.1 Increasing Block Rate Sbucture 

The incmaSng Modc rate shcture is a ansumptian based price structure whem 

consumers are charged one rate fw a certah quanbty of water and higher rates beyond this 

amount. It was evaluated as the most effedive general water amsewation technique. It 

affeds a hrge segment of the popubtion, is economically feasible and dfedvely modifies 

water consumption behavbur; hawever, it has a bdow average rating with resped to public 

preference level. 

Walk and others (1997: vii) found that ,"A consumption based price stmdue.. .if based on 

realistic prices and appmpriately Sdeded to address local ckcumstances can result in 

significant reductions in water consumption" . Several meanbfs have found that the 

adoption of this strudure has resulted in reduced residential water consumption (Sanders 

and Thurow, 1982; Walk  et al., 1997). 

The Washington Sububn Sanitary Cammission carefully mitored the influence the rate 

s-re had on water consumption in Maryland over a m y e a r  penod from 1978 to 

1982 (Saunders and Thurow, 1982). The new rate schedule had 100 diierent increments 

of use, set at 45.5 liter intervals from 45.5 liters to 4550 liters. Under the increasing block 

rate schedule, consumers who used an average of 2727.6 liters of water per day, 

experienced an increase in the amount of their sewer and water bill from $98.76 to $1 24.88 

per quarter. The water bill of individuals who used an average of 454.6 liters of water per 

day was reduced from $17.70 per quarter to 510.26. The total demand for water for the 

third quarter of 1978 was down 13% and the reduced consumption remained for the 

duration of the study (Saunders and Thurow, 1982). 

The rate st~~clure's success at achieving redudions in mdential water cansumption is 

likely a result of several fadm including: being implemented in corrjudon with an W e  

water consewation program, involving the public in the rate setting process, implementing a 

realistic unit charge fa the water and combining the sewer chargss with the water charge. 



Researchers have found that the inaeasing Modr rate is generally acceptable to residents, 

if they are informed and included in the decisibn making process (Wen and H i g m  

1987; Saunders and Thuw,  1982). They found that individuals particularly liked the idea 

that they had some cunW over the size of their water bills; they could save money if they 

were prudent; and they were not paying for those who squandered it lndiuak who 

participated in the Lethbndge disassion gwps shared simik sentiments. 

All of the discussion groups evaluated the increasing block rate shc!ure as the fourth most 

effective general water conservation technique with resped to preference levd and 

behaviour modifcation. Although the rate stmcbe determines how efficiently, economically 

and equitabty consumer water use is influenced, it does not in itsdf, aeate the imtive to 

conserve. If the cost of water is too low, amsumption will remain high or gaduaily return to 

higher levels once people became accustomed to the higher costs resutting h the 

increasing bbck rate structure (Sanderr and Thurow, 1982; Walk et al., 1997). This is 

because it is the pride in the Modc in which water use ocarrs which creates the incentive to 

conserve (Kranzer, 1988). Tate (1990: 40), states that insufficient data is available to 

condude definitively that water prices in Canada are 'lo low"; hawever, he makes the 

important observation that water prices are low relative to the prices of other central 

senices such as energy. This suggesls that in order to reduce water consumption in 

Lethbndge by implementing a water rate structure, the unit price of water may have to be 

increased. Unfortunately, Lethbndge discussion group parkipants did not endorse 

increasing the price of water. However, acceptance of a price increase may improve in 

conjunchn with an extensive education program. 

4.2.2.2 Landscape Ordinances 

Landscape ordinances are used to guide site dev- and landscape appearance 
through the regulation of landscape desgn, installath and maintenance. R e s e a m  

have found that landscape ordinances that are applied to speafic situations are far more 

effective than ordinances that affect the entire population. Landscape ordinances that are 

applied to subdivision developem and buyers of new homes are ranked as the second 

most effective general water conservation technique. They receivsd excellent ratings with 



respect to behaviour m o d i  and ecomrnic feasibility, a good rating for accessibility 

and an average rating for public prefbrence level. Of the general water m m e w a h  

techniques listed in Table 4.1, general landscape ordinances received the b e s t  overall 

effetivemss ranking. Althwgh they reach the target population, are eamanicalty feasible 

and are good at ctrangr-ng the public's behavbw, they are not prefemd. In fad out of the 

fourteen techniques hghlQMed in Table 4.1, they received the lclwest public paference 

level evaluation. 

In most instances, ordinances regubte the aestktb character of landscapes as opposed 
to their water requiremenEs. One notable exception is in Kings County Washingtan, where 

owners of new homes who choose to install irrigation systems must adhere to a water 

efficiency minded landscape ordinance. The ordinance indudes design standards that 

prescribe a maxknum water budget tied to a combination of pbntings (Sakrism, 1997). 

Home owners must submi a landscape plan that -es that the proposed 

landscape's water requirements amply with the water efkient landscape desgn 

standards. The water budget for the water efficient landrape is 67% of the amount 

required to maintain a typical landscape on a low density residential dwelling (Sakrison, 

1 997). 

For municipalities in which it is important to reduce outdoor water consumption, landscape 

ordinam are a cost Medive means of reaching the target population. They can dired 

individuats to reduce water consumption by i-ting standards with resped to proper 

soil preparation and vegetation sdection. that are property suited to the local 

environment facilitate water consumption reductions and thereby contribute to a reduction 

in problem that are mused by excessive watdng such as slope instability and basement 

flooding. The significant drawback to this technque is the public's negative perception of 

being fwced to comply with a set of regulaths. 

Lethbndge residents who participated in the d i  goups were sbongty opposed to 

being required to use water ccxrsecving site desgns or having restridom placed on sp&k 

water uses, the quantity of water used, or the time within w h i i  it can be used for -in 

functions. This negative teaction may be thought of in terms of readance theory (Brehrn, 



1966 in Cook and Rerrenberg, 1983: 86) which states that 'people read against 

compulsory changes that invdve them without their consent It states that disincentives 

such as ordinances are ofien inefiec(ive at changing behaviour unless is a high level 

of survdlancen. In a d d i i ,  residents1 negative feelings towards the ordinance may form a 

lasting negative impression about the entire water cmsevation campaign. As a resun 

will be less likely to modify their atlitude or behaviw towards water cmsemtb. 

bnzer  (1988) has found that individuals respond m e  favoraw to m d k b f ~ ~  on 

others than on themelves. This finding is with the feedbad< obtained fiom the 

participants who took psut in the Lethbridge d i  groups. In fact, nineteen out of the 

twenty two participants were in favor of regulations imposed on new hane or 

developers of proposed subdivisions. The participants from three out of the four disamion 

groups slrmgly pref- landscape ordinances as a behaviacr modifimtion technique 

while participants from one city wide rlirnfirim group moderately pre- them (refer to 

Appendix H). 'They are dearly within the public purpose of s u b d i m  or landscaping 

regulations since they not only protect the important m m o n  resource, they also are a 

means by which municipalities can avoid unnecessary future expensesg1 (Saunderr and 

Thurow, 1 982: 1 2). They are ako effective at reducing water casumption (Sa W n 1  1 997) 

and generally have public support (Saunders and Thurow, 1982). They can gain support 

from developers if the materials that are mandated are in the same price range as standard 

landscaping supplies. 

Cdbborahm are one of the most wnsistentty evaluated 9-1 water amsewation 

techniques. They received very good ratings in all fwr of the assessment m t m .  It is 

widely heki that wdl planned and implemented cdlabaations create innovative, cost 

effective initiatives that rapdly gain q n i t i o n  and -tame by the public (Gray, 1985; 

Lacey, 1985; Scheff and Kotler, 1996; and Waller et al., 1997). 

In the Canadian Municipal Water Consmation Initiatives Report (1997: 62), Waller and 

others stated that u d h b o r a ~  with other agencies, bud-, secvice dubs, 

community arganiatbm, and medim can enhance municipal [Water m-] 



programs by making avaibb!e human, fhmbI  and other resouroes including the 

experience and cantac6 that cdlaboraSoos provide". They ako pMk oppxbnitb fa 

the partmrs to learn from one another, explore innovative opportunities to grow, and to 

involve other parties. As more parties become involved, the adbiI'Ity d the cdbborative 

initiative inaesse~, as does infomath dkssminatbn to vabus segments of the 

population. It has also been shown that individual interest and acceptance of the initiatives 

increases when individuals are infml ly  told about them by a nehmk of peers ( m y ,  

1983). According to Fdnger's cognitive dissonance theory ( 1957 in Yates and Amson, 

1983), once individuals have bought into or become involved in the cdlaborative initiative, 

they are more likely to accept other water management p.actices. This is because they 

experience d i i i x t  when their beliels are incombtent They will sbive to r e d m  the 

inconsistency by changing one or more beMs to make them more compatible. 

The Lethbridge discussion groups provided a considerable amount of feedback with 

resped to their usefulness and the kind of cdkbomtive initiatives that wouM have the 

greatest value. All of the participants favorably twafds the promotion of 

collaborative efforts across various sectors of soaety, e.g., among local businesses, the 

city, the Universcty and communities. Overall, cdhbomtions were evaluated as the second 

most effective general education tedmique, behind landscape ordinances (Refer to 

Appendix H). Two collaborative proleds were identified as being particularly weful: a 

wockshop and a demonstration gafden. The fallawing disarssion expbms these two 

options separately. 

The participants were shongly in fawr of the development of a demonstration garden; 

however, they felt that a joinUy pbnned and ochestmted garden would have a greater . 

impad. It would reach more residents and be more convincing. They also thought that a 

garden that generated enthusiastic invdvemnt of many grwps would be more likely to be 

maintained and have a lasting impact 



workshops 

The participants thougM that a collaborative efiat between kcal businesses and the 

University or College was important to develop a wokshop series on drought tolerant 

landscaping techniques. They ind ied that wwkshops are akeacty being provided by local 

businesses; however, residents fbl pressured to purchase products and are often 

skeptical about the acaKacy of the information they are provided. A cdlaborative dart 

between the local learning insWions and businesses would i- the aedibilii of the 

workshops. Residents would feel confident about the quality of the infomation received and 

where a-te materials could be pmbsed. 

4.2.2.4 Home Audits 

Home audits are ranked as the fwrth most effective general water wmendbn technique, 

above general landscape ordinances. They are patkulariy effective at changing individual's 

behaviours. They are also economically leasib and preferred by many dtizens; however. 

they are not as accessible as the other general water amsewation technques listed in 

Table 4.1. 

One of the primary goals of water mservabn audits is to provide infamation and training 

wrth respect to water -tion options that are uniquely tailored to meet the needs of 

ind'Mual househorcIs. Because individuals receive personalized instrudm and feedback, 

audits are considered to be an extmmly effective, but somewhat costly behaviour 

changing strategy (Winett and Kagel, 1983). A study conduded to determine the 

relationships between informatition sources and the adoption of consewation beha- 

found that audits promoted pmansewatbn attihrdes and behaviour more consistently 

than any other infomation soume examined (Griffin 1987). Griffin (1987) also concluded 

that audits wukl  be particulariy effedive in instances where adoptih required expert 

advice in order to idenw actions that were apppriate to individual's dwellings and lifestyle. 

The abrementioned comment is particularly relevant with resped to the adoption of 

drought tolerant landscaping features. 

One potential drawback of lhis technique is its imblity to disseminate informatition to large 

numbers of individuals quddy. Unlike other i r h m a h  sources such as bachures that can 



be dMbuted to large numbers of consumes, auditors can only prwde feedbadc to a 

limited number. Yates and &omon (1983) state that a u d i  can increase the diffusion 

pnxzss by encouang residents to teach their fiiends, neighbous and relatives what they 

have learned. In addition, the trained residents serve as models and when neighbours see 

the results of new pradces and plant materials, their use will sped rapidty. 

When residents of San Antonio were surveyed about their p r e f m  level towards audits, 

individuals stated that they moderat* preferred them (Olsen and Highstreet ,1987). In 

contrast, parkipants from the Lethhdge discussion grwps stated that they highly 

pref- audi  (Refer to H). They also thougM that a visit fnrm an auditor WWM 

result in reduced water consumpbon. One cc~oem that several participants raised was the 

name "home audit". They fklt that it did not accurately refled the services that are provided 

nor did it place them in a pasltn/e light One participant stated that the word "audit" sounds 

like a punishment that individuals would try to avoid rather than pursue. 

There are four educational water consewation techniques and three general water 

consewation techniques that were highly evaluated by researchers and the Lethbndge 

discussion groups. The education techniques are: m a t i o n  bill inserts, conservation 

brochures and booklets, newspapers, and workshops. The three general techniques are 

home audits, inaeasing Modc rate -re, and landscape ordinances for buyers of new 

homes and proposed subdivisions. Two additional techniques that were highly evaluated 

by Lethbndge disarssion group participants and the research findings to date are 

collaborations and demonstration gardens. 

Although the aforementioned techniques have been evaluated as m e l y  promoting the 

reduction ~f water consumption, their efFediveness in the Lethbidge Context is dependent 

on being strategically integrated into a comprehensive water consetvation progam. In 

chapter five, the strategy to build an effective water m a t i o n  program by incorporating 

these techniques is discussed. 



Chapter 5 

STRATEGY FOR THE ClfY OF LETHBRIDGE 

Sucoessful strategies that t?xi&e wafer o o n s u m ~ ,  "invarbb& indude 
some combin* of water saving techmbges, economic i-, 
regulafiions and cansumpiion Wmth. These measures am mutual& 
reintiming, and they ate mast ektive &en irn@mentedHw (Padel, 
1985 in Tate, 1990: 42). 

In chapter 4 critical aspects of water conservation techniques w e  examined in order to 

evaluate their efbctivemss. The techniques were evaluated using criteria derived fran 

previous amsewation reseanh as well as feedback obtained liom fwr Lethbidge 

discussion groups. The findings from both evaluations were compared and a list of 

techniques that were highly evaluated by researchen and Lethbndge d i i  group 

partidpants was created. The list of effective techniques induded: c o l b b o r a ~ .  

consewation bill inserts, amsewation brochures and boo)dets, increasing block rate 

structure, home audits, landscape ordinances for new subdivisions and newspaper 

artides, xeriscape demonstration gardens, and wodshops. 

In this chapter a coherent water conservation management strategy is formulated. The 

process involves developing a goal and then grouping the techniques that will be used to 

achieve the goal into three levels of implementation based on the degree of direct municipal 

invotvement The techniques in phase I take an educaW and informational qymach, 

relying on residents' initiative to achieve savings rather than provide actions. In phase II the 

municipality is more d m d y  involved, o M n g  residents m i t e  a u d i  and technical 

assistance. In phase Ill program providers and the municipality are drec(fy invoked in the 

development and implementation of mandatory measures such as landscape ordinances 

and modifications to the water rate structure. In Table 5.1 the effecltive water ~~ 
techniques discussed in chapter 4 are grouped into the thee increasing phases. In the 

following seclions, the strategy for implementing the sucoessive phases is discussed in 

detail. 



Table 5.1 lncorpcration of Techniques into Integration Phases 

InerreasingBkdcRdeSbuchre 
--(ap9cedbm- 

. . and owners 
Ofnwhanes) 

A s s e s s ~ d R o g r a m  

5.1 Goal 

Establishing a water consewation goal that sped& the reduction in demand required to 

alleviate problems resutting fmm excessive imigation is important because it influences the 

character of the wilt= ansewation program. It will determine how stringent the program 

must be and serve as a benchmark for evaluating the effectiveness of the program. 

5.2 Education Phase 

Many researchers have ccxrduded that individuals' awareness and accurate understanding 

of issues facing a municipality is a necessary precondition for conservation behaviours 

(Costanzo et al., 1986; Seaver and P a t t m ,  1976; Sirnons and Wdmar, 1990; Y a k  and 

Aronson, 1983). Several have also found that residents must be convinced that their awn 

behaviour, no matter how small, has a d i  effed on the situation. 

Atthough 18 out of the 22 discussion goup participants stated that they were aware of the 

basement flooding and slope instability problem occumng in Lethbndge ( refer to Appendix 

G), many of their comments revealed a lack of understanding about the issue. For 



example, very few understaod that excessive -1 imgatbn sign- wntributd 

towards the afownenkmd proMems and even fewer understood that excessive outdoor 

inigation, that was not d i i  appfii on or beside the impacted areas, also contributed. 

Water cansewation brochures, booldets, bill inserts and newspaper artides are rehtively 

inexpensive, highly elkdive sources of infwmabbn that the Ci of Lethbndge awld utilize 

to inform midents about the water issues. In addition to using the education techniques 

that have been found to be particubrty effective at informing the public, other techniques 

that have already been implerrmted (e-g. water conservation web page and television 

pubtic sewice announcements) will enhance the information d i  - .  
process 

because people frequently prefer and utilize several information sources (Olsen and 

Highstreet, 1 987). 

In addition to educating the public about the water issues that W their mmunity, the 

public's negative pempbcm towards commation must also be addressed. For some, 

the term xerkcape and drought tolerant landscapng, Mrrg to mind images of cacti, rocks, 

and little to no hndscaplng. hncstmt ion gardens can be used to change their negabve 

views and in- the acceptability of these measures in the m m u n i t y  (Kranzer, 1988: 

103). For others, the term consewation has beaxre synonymous "going withour. To 

prevent people lrom making #is negative asoaatm . . , the term water efficiency may be 

used in the conservation literature. Numerous r e s e a m  have atso stated, the information 

presented should be vivid, highly imaginable, contain informatition about the adverse 
impads of excessive higation, and state why m a t i o n  at the haffehdd level is 

important It shouM also indude conservation that residents can implement 

particularly ones that are simple, inexpenshe, and easy to understand. For example, 

demonstrating how to monitor water applikafbm by using small cxxltainers would be an 

appropriate option. clear, concise directions regarding haw to knphmt the option as well 

as the benefits it provides should also be outlined. The bedits should build on several 

motivating factors such as tk e m i c  bsnefih, tine savings, and sense of mqmsibk 

action towards the environment because each d these motivations may appeal to diierent 

pea*. 



Informing residents about the impartarxle of consenration and the methods for achiing 

savings leads to better informed ecxrswners and to more favorable attitudes towards 

consewation (Seaver and P a m ,  1976). However, the reduction in consumption 

residents are likely to achieve are small dative to the red- that are likely to be 

achieved during phases II and Ill of the water program. It must be 

emphasized that wng awareness and changing atW&s in favor of conservation is a 

necessary precursor to successfully implementing a water oonservation m. In order 

to ensure the success of the water ccmervation progam, education must be established 

as an integral and ongoing part of the water conservation program. 

There is not a set period time when the progam should advance to stage two of the 

process. When the education phase is established and it is apparent (through surveys or 

o m )  that most residents have a sold understanding of the water rdated issues their 

uty faces, techniques from the second phase can begin to be incapmated into the 

F'rog*m- 

5.3 Eledive Involvement Phase 

The elective involvement phase involves the promotion of techniques that residents have 

the option of deciding whether and to what extent they would like to participate. Once the 

majonty of reddents have been made aware of the water dated issues facing the City of 

Lethbridge, the eledive involvement phase may be successfully initiated. Conservation 

efforts in this phase are desgned to cirwmvent barriers that impede residents from 

implementing water comewatjon optians. Typical baniers include lack of knawledge with 

respect to i m m t a t i o n ,  lad< of W a t h  and cost Two of the primary methods that 

should be used to address these i m p e d i i  are home audits and workhops. A strategy 

for irnpknenting each of these techniques is d i  below. 

5.3.1 Home Audits 

Costanzo and others (1986) state that interaction between information and its application 

results in the adoptitbn of a m e m t i o n  behaviour. Home audits provide an ideal opportun~ty 

for trained personnel to -e haw variws water m a t i o n  options can be 



implemented in the residential setting. In this e m r i r o n m  the rWdent has the opportunity 

to evaluate the techniques and determine which are more appmpdated given his or her 

lifestyle, financial situation and degee of ammitrnent Together the adtor and the 

resident can then develop a water cmsen&m approach fhat is unquety taikred to meet 

the needs of the household. 

Auditors will also find that residents vary in tern of m b v i t y  towads knpkmenbng water 

conservation techniques especially options (e.g. xeriscaping) which can be costly in terms 

of time, effblt and money. Some residents may be uncertain about changing their water 

conswnption d h e s  may be motivated and a few may have already 
implemented significant water consewing pradices. In order to promote ccmsavation 

behaviour by residents who are skeptical about changing their b e h a m ,  the auditor 

should ask them to make very small amsewation commitments such as monitoring the 

amount of water they apply to thsi lawns. Katzev and Purdini (1987) have found that 

encouraging individuals to begin comewing by making a small mmibnent to recycle can 

ad as a catalyst for initiating and sustaining f i r m  oonserving acts. The more dudant 

water conservers who have agreed to make a small mrnitment along with those who are 

more motivated to change their behaviours should then be asked to consent to having their 

names listed in local media sources with those who have also committed to consen/e 

water. In an energy conservation study conducted by Wang and Katzev (1990), indiiuak 

who consented to having their names l ied among those who had mmitted to oonserve 

energy not only used signbntly less fuel, but they sustained the reductiorrs throughout the 

twelve month f o l k  up period even when they wem aware that their names were no longer 

listed and the possibility of public recognition had ceased. 

Auditors should also seek residents who have drought tolerant landscapes or have been 

practicing water efficient gardening. Those residents should be approached and adively 

encouraged to ''show off' their gardens. Yates and Aronxxl(1983) found that the d i  

of conservation techniques can be accehated by cultivating visible and credible models, 

the m t  effective being "the person next door". Interested individuals shouM be asked if 

they would be willing to have their gardens shaHFcased in local newspaper artides, meet 



with others who are interested in creabng a gaden with sinilar f a r e s ,  and/or teach their 

fiend and neighbars about the water conservalion praclices they have implemented. 

The involvement of local residents as credible models is not only effective at accelerating 

the adoption of water cansewation thrwghout cmmunities, but also many of the 

Lethbrtdge d i  goup pakipants stated mat it is a highfy @wed information 

dissemination method. 

5.3.2 Workshops 

Simmons and Widmar (1990:14) state that u m m e n t a l l y  responsible behaviour has 

been linked with skill level necessary to carry out the desired behaviours". Wodshops are 

an ideal fix residents who are motbated to make modifications to their landscape 

and imgatKKl systems, but feel that they lack the skills. Collaborative efbk among 

educational institutions, the City of Lethkidge and kcd businesses should be fonned to 

develop hghty efktive workshops that provide benefiEs to all parties invdved. Reputable 

companies wadd benefit from the e- and contact with potential customers. The 

educational institutions would ensure that the infarmation presented is accurate and 

suitable. The City would benefit fnxn the deaeased water consumption of those in 

attendance. The partkipants wwld lean the skik required to modm their landscape, fed 

more secure that the information received is accurate and feel less pressure to purchase 

unwanted items. 

Home auditors cwld be insbumentbl in reauiting individuals int-ed in participating in the 

workshops. Since word of mouth is one of the most M&e modes of communication 

( O h  and Highstreet, 1987) a well run warkshop with the involvement of multiple parties 

would likely have a larger number of midents interested in participating the fdlawing year. 

Subsibs could bso be ppvded for those who are interested in attending the workshops. 

but are not in the financial position to do so. 

Once the home audih and wcrkshop portions of the program have been implemented, the 

eff-eness of the water conservation pmgm should be assesed. The asseswnt 

could be based cm an estimation of the portion of homes that have adopted water 



consenring measues and the vdwne of water that has been conserved since the 

implementation of the program. tf the reduction achieved by he education and elective 

involvement phases meet the water conservation goal, further technques may not be 

required. However, if the goal has not been met then mandatory measures may need to be 

implemented. 

5.4 Mandatory Measures Phase 

Mandatory techniques are the most d i l t  to wccedt~lly implement # is esential that 

the public perceive the need for water consewation in order to obtain public support" 

(Kranzer, 1988:105). The necessary support is obtained using an intensive education 

campaign that explains why the mandatory measures are required and what consumers 

can expect ance the changes are in place. Two effedive techniques that were highly 

evaluated by Lethbndge residents are landscape ordinances fcc new wbdiivisions and the 

increasing Mock rate structure. 

5.4.1 Landscape Ordinances for New Subdivisions 

As mentioned in chapter three, a landscape ordinance is a public law that is offen contained 

within by* or s u b d i  standards that can regulate landscape desgn, installation and 

maintenance. If the City of Lethbndge intends to establish a landscape ordinance that 

requires the use of water ccKIsenring site design, it should begin by extending its water 

consewation pn'nciples that are outlined in the Municipal Devebpment Phn. Currently the 

planning goal (Chapter 3, paint 12,) is to reduce water and maintenance requirements in 

parks and open spaces (City of Lethbndge. 1996). The goal should be boadenad to 

indude all land uses. The City shoukl then make water conserving site desgn and 

landscaping a c o n d i  of subdivision approval. According to the Municipal Govemnent 

A d  (Section 640, subsedion 4), the can estab('ish devdoprnent controls that indude 

subdivision standards (a), and landscaping (d) (Cemey et al., 1997). The subdivision design 

standards should be e s t a b l i i  to encowage the comervation of water resouroes by 

specifying tt.le appropriate soil preparation, suitable inigatbn systems, and vegetation that is 

suited to the natural dimate of the area. The should then be provided with l i i  



that the vegetabn that will salirfy the requirements. Fily, the City should amend 

the bndscap~ng By-bw (Section IX, subseclion 56, Clty of Lethbridge, 1989) and dear(y 
state that individuals who homes in water4icht s u b d m  must enter into a 

contract agmehg to maintain the ~ancbcape in the state purchased. 

5.4.2 l m ' n g  Bkdc Rate S W r e  

The increasing bkdc rate sbwdre promotes water consenration b e h a w  changing 

higher rates fw units of water cmwmed beyand a predetermined amount CumnUy, the 

City of Lethbndgds residential customer class is charged a ccmtmt rate for water 

mnsumed (CQ of Lettrbndge, 1998 [on-line]). If the Cv elects to change the method that it 

employs to charge its customes for water use in favor of a more m a t i o n  oriented 

approach (e.g. increasing Mod< rate), public education efforD; should be used to gain the 

approval of the &ens. They shoukf a b  be involved in the dechns and development 

pr-. 

In order to develop an eff&ctbe increasing block rate sbuchre, the City should be consider 

the fdlowing recommend-. In order to be equitable to the residents, the City should 

divide the single famity residential dass of water consumers into several smaller customer 

categories that indude single bmily residential, smdl multiamity midential (including 

duplexes and b - p k x s )  and large multi-family residential (induding four-plexes and five 

plexes). Fixed service charges should be applied to consumers in each customer category. 

In addition, a base consumption level should be established acmding to the m n t  of 

water used during the six month winter season (Berg et al., 1996). A rate (k smaller 

consumers of water should be set lower than the base rate to provide for the needs of low 

income and dder)y persons. A rate that is digw higher than the base rate, but is 

reasonably priced shauld also be established. This rate would be estaMished for water use 

that ex- the base catsumption but is within a boundary required to adequatety water 

efiicient landscapes. Water efficient bndscaplng moisture requi- ccwM be 

determined through evapobanspiration calculations (Berg and Byme, 1998). The next step 

is to carefully consider the number of add%onal bbcks required, the volume of water 



a lbted  to each bkdc and the corresponcling price in order to develop a sbudwe that will 

meet the Cis water caserva(ion goab and is accepted by the public 

If, after implementing the mandatory measues, the water amsetvation program is still 

unsuccessful at meeting the C w s  water goak, an i w t h  review of the 

program should be conducted and a d d i i l  techniques, particularly those that fit into the 

mandatory measures phase, should be mmidemd. 

5.5 Future Researd-r Considerations 

This research has examined water consewation techniques that could be implemented by 

the Ci of Lethbridge. The reseanh has identified the techniques that are effective at 

promoting behaviour. It ako enhanced our undestanding of why these 

techniques are effscSve. This research, however, had several rWhdd@i  limbtiom 

which may have a W e d  the final conclusions. The fdlawing three points indicate the areas 

where further research is required. 

I. Additional Water Conservation Studies 

Although there has been a signilmnt amount of research mndudsd on a vamty of 

recyding and enargy conservation topics, infixmath on water ansewation is far less 

prevalent Additional idamation on which amsewation measures are adopted, why they 

are adopted, and how they are adopted will enable the design and implamentation of more 

effective and efficient water conservation programs. 

2. In-Depth Studii of Municipal Water Conservation Programs 

The selected municipalities did not provide suffident evidence that dearly demmdmW 

linkages betwleen specrfic water amsewation options and greater amsewation acbvlty. 

Future research that empbys an experimental design of pre and post treatment studies will 

provide additionat support. 



3. Greater P u k  In-t 

Due to time and financial combaints, a small pubiic consultation pracess was duded.  In 

o r d e r t o e n s u r e t h e w i d e s p r e a d a c o e p t a n o e o f t h i s ~ e g ~ a ~ ~ m o r e ~ ~ ,  

public consuttation prrx#ss is required. 
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APPENDICES 



To oMdn individuals' prelerences towards v a h  outdoor water consewation 
management options and educatioclal awmacbs 

It . Focus Group Process Overview 

Up to four focus g w p s  will be o r g a n ~ d  and fadlied; ideally, two with the residents from 
the case study community of Vamty V i  and two with residents h m  other canmunibs 
in Lethbndge. The ideal number of parbclpants 

. . 
for a foas group is five to eight; however, 

several individuals who have agreed to partkipate aften do not attend. Therefbe, I would 
like to recruit approximately W e  individuals fa each focus group with the hope that eight 
will attend. 

k Sessions 

Each focus group partidpant will be asked to participate in one session. The session (held 
in May or June) will be hdd for information sharing purposes. The participants will be asked 
to provide feedback on a variety of outdoor water consewation management and public 
education options. Selectior! and Recruitment of Participants 

i. Popuhtionoflntwest 

Individuals that represent the population of interest indude: 

3 Residents of Lethbddge that live in single unit residential dwellings 

4 Appxirnately equal number of males and femak 

5 Range of age group 

6 Range of incame and educational lev& 

ii. Convenknce Sampling Method 

The convenience sampling method is commonly used to obtain sample populations of 
interest for focus groups and it appears to be the mast efktive method for my study. It is - 

not the most ligonws approach; however, it is the method of choke given the dilty of 
obtaining partidpants (Madlealy, 1999:2), and limited resources. 

8. Approach to Obtain Focus Group Participation 



At the Hame and Garden Show them was a draw for dinner for two at F i  91 1 and kunch 
fortwoatthe Le(hbndgeLodge.Atthe~ofthe~fomstherespondenlswere 
asked if they be intemsted in partiapab'ng in a d ' i  about Mliaus water 
consewation techniques. Thirty-nine respondents indicated that they H ~ ~ u M  be interested in 
participating. Of the thii-nine, t h i r t y a e  were from communities outside of the mse study 
community of VaFslty Vilbge. They curentty make up the list of potential pakipants for the 
general focus groups* 

ii. OtherStmbgk 

Eight of the respondent are reMents of VaMy Village. The number is insufficient to 
amduct focus groups with; therefore, hrro additional strategies will be used to obtain more 
partidpants. One method is to contact the interested participants and ask if he/she has 
neighbwis that may be interested in Other strategies indude plaang posters 
at selected locations and canvassing residents ttKoughout the community a to obtain 
additional parbapatm. 

C. Focus Group Preliminary Pmcess 

The preliminary process invdves two steps that each participant will be invoked with: 

Step 1 : Administering a questionnaire to the potential participants (see Appendix B) 

Every potential participant will be contacted and asked to respond to questions in a 
questionnaire. The questionnaire contains socKldemographic questions that will be used to 
obtain additional information about the potential participants including: h i i  age, the 
mmunltyheorshelivesh,lengthoftimeheorshehaslivedthere,whetherheasheis 
a home ,owner, hislher occupation and i m  etc. The infbmation obtained will: 

7 Facilitate the systematic slmtkaticn of the sample by being able to seled and straw 
the potential partiupants into categories based on the -phk 
charaderktics listed above. 

Step 2: Providing an information booklet to the participants prior to the focus group session 

1- information are intended to: . Provide the prtkjpanb with badcpnd about the issues, key concepts definitions etc. 
This wll levd the base bebe disarssion begins and aYow the -pants 
tc "develop a commibnent to a position before the disaffsion begins" (Anderson, 1998). 

8 Ensure that the f6cus grwp runs smodhly and the desired information is mined. 



Ap(lendix B - Dkcussia, Group Sa'eening and Invitation 

Participant Code # 
Participant Name 
Participant Phone Number 

Hello, my name is Jennifer Reid and I am a Masters student at the University dCdgary. I am 
working on a study examining various water ansewation techniques that mld be used to 
reduce outdoor water consumption in Lethbndge. At the Home and Garden Show you 
indited that you would be willing to -pate in the pqect by attending a d ' i  group. 
Are you still interested in mapating? 

Y e s N o  - 
IF YES: 
There are a fw questions I would like to ask you: 

In the last six morrths, have you attended a focus group or goup discussions? 
yes - No - 
Are you aware of the sbpe imtabilii and basement W i n g  proMems that have resulted fran 
Yes No 

Have you or someone you know been afkted by the aforementioned problems? 
yes- No - 
Less than 1 year 1 to 5 years 6 to 10 years More than 

Are you living in a single unl house? 
Yes No 

Do you own the house or are you renting? 
Own Rent - 
Session 1 : Tuesday May 1 1" 7:OOpn to 9:OOpm Yes No 

Session 2: Wednesday May 19" 7:OOpm to 9:OOpn Yes NO 

Which of the fdlawing age gwps are you in? 
Under 19 years 20 to 24 years 25 to 34 yeas 35 b 54 years 
55 to 64 years - - - 65 to 74 years- 75 yeas and w 7  



At the present time are you 
A homemaker 
Employed full time outside of the home 
Employed part time 
Not employed/ reW 
-(pleasespecrjr 

What is the highest levd of formal e d m  you a c h w :  
~ o m e - h g h  school or less University graduation 

- Hgh scftad graduation Postgraduate education 
Some post- education (cdlege~kmty of technical) 

WhichoftheMbwingincanegocrps~beyocrappmximateanwdgoss~ 
Under $10,000 $50,000 to $59,999 
$10,000 to $19,999 ~$60,m 
$20,000 to $29,999 
$30,000 to $39,999 
$40,000 to $49,999 

Thank you for this in-. See you on day, tim and dace. Should you have 
questions, axwarns a have to cancel your partiapation, please call Jennifer Reid at 32G 
7591. 



Apptdii C - Disamion Gmp Letter of Invitalion (Sample) 

Dear (name), 

Thank you for accepting my invitation to attend the discash at the Univenity d 
Lethkidge on Thunday, May n" in the UnimsRy Hd building. The meeting will 
begm at 7:00 p.m. and will condude by approximately 9:00 p.m. in r#wn B772 
(please refer to the atkhed maps for d i ) .  

Since I am Wing to a fiiited number of people, the success and qualii of OW 
discussii is based on the cwpedon of the people who attend. Because you have 
accepted my invitation. y w  attendance at the session is anticipated and will aid in 
making the research proled a success. 

The purpose of disarsJDn you will be attending 6 to diver residents' pmbmce  
towards various water conservation techniques that could be used to reduce outdoor 
water wnsumpticm and to pcMde mights into wakable consewation oppomnities. I 
have attached a bookkt that indudes many af the water amswation techniques that 
could be used. Please review it ptior to attending the d i i  and bring it, abng with 
sane mrnents to the discussion. Iffor sane reason you find you are not able to 
attend, please call me to let me know as soon as po&ble. My phone number is 32& 
7591. 

I look fmvard to seeing you on May 27". 

Jennifer Reid 



I .  Purpose of the Discussion Groups 

In the City of Lethkdge, excessive irrigation of &ckntiaI lawns has contributed to several 
negative impacts including slope failures and basment flooding in some areas. Discussion 
groups will be conducted with residents to disoowr heir plef' tawads various water 
consewation techniques that awld be used to reduce outdoor water ccxnsurnption and to 
provide insights into wakab(e conssrvrrlion opportunities. The techniques that could be 
used to reduce water consumption are grouped into the following catepks: (A) Laws 
(Ordinances), (B) E m i c  Incentives, (C) lnfrasbuchrre IrnpmvemenB, (0) Cdlakratiom 
and (E) education. A bief description of the categoties and examples of accompanying 
techniques are provided below. 

Please review the techniques pravided in this bookkt and carefully consider the following 
questions: 

Are there any techniques that are not included and should be? 

Which techniques do you prefer and 

Which techniques do you think would be the most eiktive? Why? 

Which techniques do you think are the least effedive? Why? 

A Laws (Ordinances) 

Public laws that are often contained within a ming ordinance or land development codes 
that establish minimum standards to ensure that particular actions do not jeopardize the 
health, safety and beauty of a municipality. 

i. Techniques 

Water Ordinances - They regulate water use times, and the e m  of inigation systems 
(i.e. monitoring for leaks, improperly adjusted sprinkler heads). 

Landscape Ordinam - They are used to guide site dev- and landscape 
appearance through the regutatiacl of landscape desgn, landscaping, and bndscape 
installation and maintenance. 

They motivate indiiuats to implement water amsewation techniques andor reducle water 
consumption through the use of financial rewards. Gcarnples of e m i c  incentives 
indude: landscape rebates, water rebates, water rate sbuctures and the d of water. 



ii. Techniques 

Landscape Rebates - They encourage bneamem to use water more efiiaentty in their 
yards by offering price reductions on specific landscaping prod- and appnwed plant 
materials (i.e. native and adaptive water cmseMng speciesj. 

Irrigation Rehabs - Individuals who install speak lmgatian systems may quafify for a 
rebate of a spedied amount if they agree to have a professional audit cmduded m their 
system1. The intent of the audit is b ensue that the system is running dhdently (i.e. them 
are no leaks, improper)y programmd contmkrs are aed, and knproperty adjusted heads 
are adjusted). 

Water Rate Structures - Munlapal water userr in Canada pay for their water through rates 
set by the individual municipalities (Tate, 1990:13). Some of the most ccxrmon rate 
structures indude: flat rate, deawsing Modc rate, canstant rate, Inmasing Modc rate, and 
peak demand rate (refer to figure 1 for additional infomation). 

Price of Water- The penodic water bill paid by customers is based on the price of water 
(e.g. cents per m3 that is built into the water rates. The unit charge of water in Lethbridge is 
41 @ per m3. The pke is similar to prices d water Uwqhout the Country (e.g. the medii  
price of water is 54 $ per m3 and 37 $ per m3 in Alberta and Ontario tespcW&y). When 
compared to the price of other liquidsg, the price of water is very low *. Many believe that the 
lcrw cost of water sends a message that it is a cheap m m o d i  that need not be 
conserved. 

Voluntary Water Reductions - Municipalities promote voluntary reductions in residential 
water consumption. 

iii. Points to Ponder 

The rebates provided are just a sampling of a wide variety of dWes that could be 
implemented. Can you think of a rebate example that you would like implemented in 
Le thbndge? 

Do you think increasing the of water WOUM reduce water consurn-? 

Do you think the price of water should be increased m Lethbndge? If so, by haw much? 

' In many instances the audits are funded using general tax money. There are no user fees charged 
directly to the consumer. 

Consider that the consumable liquid priQd dossst to water, cda, is 1675 tines as 

e>cpensive (Tate, 1990: 14) 



i. Techniques 

Homeade-ProvideresidentrwithasuveyoftheiwtdoorWuseandprandes 
themwiththenecessarytootsandinformationto~theirOUfdoarwateruse.AudiEs 
pci-ty m t r a t e  on leak detedon and repair, water saving systems (retmfittjng and 
repair, and presswe reduction). 

Retdts -Adapting or repking water indiident irrigation equipment with one of the many 
efficient devices on the market today. 

They occur when various groups ame togsther and invest time andlor money towards a 
project. The groups that become invotved are commonly aty departments, mmmunities, 
public agencies and private companies. Examples of water corrservation collaborative 
projects that have been used swceshly ekewtwe indude landscape and irrigation 
workshops, xeriscape3 demonsbation gardens, ledure and demmWbm presented by 
e m ,  and schad programs. 

i. Techniques 

Landscape and llrigal#n Workshops - Landscapng companies and the City of 
Lethbndge wuld organize wwkshop(s) to teach interested residents how to transf' their 
traditional landscapes into more water efficient ones. 

Xeriscape Demonstnr(ion Gardens - The Lethbndge School Board muld work with the 
Cty of Lethbndge and garden centers to create a demonstration garden. The designers 
could use the garden as a teaching tool to reveal to the residents how atlradve and unique 
xekaped yards can be. 

Lectures and Demona(ians by Specialists - The Clty of LethbMge in cdlaht ion 
with various groups auld offer a water conservation lecture series over the sunmer. Each 
week a specialist would be invited to present a lecture on a relevant topic. Some of the 
topics cwld indude: landscape desgn, maintenance of xeriscapes, and finding new and 
attractbe drought tolerant plants. 

School Prognms - Private caporatians and the City of Lethbndge wld develop an 
educational program deslgned to teach students about the local environment and 
appropiate stewadship that starts in their own w a r d .  

ii. Points to Ponder 

Can you think of other cdbboratiw projeds that you would like to see seec 

What wuld be a suitable locatkm to have a demnstmtion gatden? 

- - 

' Xeriscape - naturalization using sound gardening practices, and native and drought tolerant plant 
materials. 



\lVhat would be a suitable location for kdures and Hlorkshaps? 

There are many techniques that could be used to educate residents about the immnoe 
of redudng the amount of water cmsurned outdoors. A k t  of examples is provded bebw. 
Brief descriptions are only provided for the techniques that appear to require further 
explanation. Howwer, if you have any questions about s p d k  techniques listed bdow 
please do not hesitate to ask at the discussion group session. 

i. Techniques 

Bill i m ,  m u m ,  bookkb and pamphlets 

Conservation "hotlines" - A phone number to obtain addihnal i n b m a t b .  

Infomlation van 

Internet information - A web ste that wwM pwde local water oonse~abbrr, landscape 
infbnnatjm, and a water scheduling -ram (ie. tell you how much you shouM water y w r  
lawn based on m n t  pteeaMm and imam inputs). 

Landscape gardens 

Lectures and demonstrations presented by experts 

Municipal and utility landscaping programs - A propew sumnding municipal aWw 
ubI@ buildings is x e d p e d .  

Newspaper artides 

Radio infomration programs and commemhls 

Residential garden and yard corrtests 

Television infomation programs, cornmanids and videotapes 

Water ccmsdous citizen's awards 

Water scheduling program - lnlbrms the resident how much i-bbn h i a r  yard 
requid based on recent ptea-@Mhn and ih@atbn inputs. 

Xeriscape gardens 

ii. Points to Ponder 

Are there any education techniques that you would like added to the lii? 

Whkh techniques do you prefer the m t ?  

Which techniques do you prefer the least? 



C. Constant Rak-~aazmtmtra tebeach ln i td~ la~eroasuned .  

D. l m h g  Bbdc Rate - ~ h a r g e o n e ~ L r a ~ q e r d ( y d ~ m i h g h e r ~ k r v i 6 b a y o n d ( h i s a r a n ~  



Date: T i :  
Location: 
Number of males: Number of females: 

I. Purpose of the Maarsskn Groups 

In the City of Leth&ricjge, excessive irrigatDn of residential lawns has cont&uted to several 
negative impads induding dope falures and basement W i n g  in some areas. D i i  
groups will be conducted with residents to discover thei preCerences tauads various water 
consmation techniques that couM be used to reduce outdoor water consumption and to 
provide insghts into wwkable ccwrsen/ation qportmities. 

1. Thank participants for attending 

2. Provide the opportunity fdr individuals to intraduce themsdves and bneffy M e  why 
they dmse to attend the discuaion garp 

3. Provide assurance of confidentiality 

4. Answer any questioc7s 

B. General lnboducbion to the Wafer Management Techniques that will be 
Discussed 

Many of the outdoor water management techniques used by municipalities to reduce 
outdoor water consumption are I'ied under on of the following categories: (1) education. (2) 
laws. (3) economic incentives. (4) i-re and (5) cdlabomW~'~. 

Are there any categories or speufk technques that you do not understand and would like 
me to go through? 

Are there any a d d i i l  categories or techniques that you would like to add to the ones 
listed? 

10 The techniques will be listed and dispiayed on flip chart paper in fiont of the participants 



Appendix F - Participant Consent Form and Disarssion Quesbiorrs 

UnwMy of Calgary 
F a t t y  of Envionmental Design 

Consent Form 

Educational and Pdicy Approaches to Water Consen/ation 

This msent  fam. a copy af which has been given to you, is only part of the proass of 
informed axsent It should give you the basic idea of what the mearch is about and what 
your parlidpation will involve. f you would like more detail about something mentioned 
here. or infamath not included here, please ask. Please take the lime to read this form 
carefully and b underrtand any aaanpanying idbmatbn. 



Exceptionally hgh water tables on the west side of the aty of Lethbndge have caused 
many negative impads induding slop failures that have mce&aW the removal of 
homes in some areas. These proMems have been exambated by the apphbon of 
excess water to bwns and gardens within the areas (Berg et al., 1996). The purpose of this 
research projed is to design a water m a t i o n  strategy for the City of Lethkrdge. As 
part of the research process, semi structured interviews will be axlduded to help deiine the 
issues and to W i n  feedback about various public edudimal programs, water 
consewation techniques and public policy options that may be induded in the water 
conservation strategy. 

I, @lease print), agree to participate in a semi structured inten/iew as 
part of a research preyed on the development d a  water conservatibn strategy for the C i i  
of Lethbndge. 

I understand that: 

1. The time required for the intewiew is approximately two hours. 

2. There are no foreseeable risks with this research. 

3. The information given by myself will be audiotaped or witten dawn. Following the 
interview, it will be kept in a confidential, secure place, where no one will gain access to 
it except the researcher. 

4. My name will not be induded in the project unless I provide auhrbtion to do so. 
5. Threeyearsaftermpletionoftheproled,therawdaCawillbed~of 

permanentty. 

6. The infamation obtained from the interviews will be used to inform the development of 
tt7e water consewation shtegy. 

On the basis of the above c o n d i i  I agree to partidpate. 

Your signature on this farm indicates that you have understood to your sa tbkbn  the 
information regarding participation in the research pmject and agree to partidpate as a 
subject In no way does this waive you legd rights nor release the ime&gaWs, s p n ~ ~ i ~ ,  
or invoked imtiMions frwn their legal and prdessiorral responsibilities. You are free to 
withdraw fonn the study at any time. Your continued particlpath should be as informed as 
your initial consent, so you should feel free to ask for *tion or new infwmation 
throughout you partidpation. tf you have fwther questions concerning matters W e d  to this 
research, please contad Jennifer Reid @ (403) 590-7207. 



If you have any quesbons . .  . 
conoerningyourparbclp;rboninthisprojedyournayatsoamtad 

the Environmental Design Research Ethics Committee, Prof. Richard Revel @ (403) 22@ 
3622 

Invest igatorMTi  (optional) 

I  authorize the use of my name in the pmject 

Date 

Date 

Date 

I n v e s b g a t n M T i  (optional) Date 

A copy of this mnsent form has been given to you to keep Ax your records and ref-. 



Discussion Group Questions 

1. One technique that is &en condered important when promoting consewation is 
education. tf you think that education is an important cmponent of a water 
consewation progam for the Crty of Lethbridge, please rank, from most prefwred to 
least prefened, the three educational techniques that you prefm the most Please 
provide explanationsfor your choices. 

2. Of the three education techniques that you @er, whwhich ares (if any) vvould be the 
most effective at altering you behavioufl Please rank your choices from most effective 
toleastdlediveandprovidee~fwyourchoices. 

3. State the three education techniques that you prefer the leest Please rank your choices 
fim least p r e f d  to most prefemd and provide explanations for yoor choices. 

11. General Questions 

4. Aside from education, there are many other techniques that could be used to reduce 
outdoor water cansumption. Please rank the three techniques that you prefw the most 
and state why you prefer each one. 

5. Of the three techniques that you prefer, which ones (if any) would be the most efktbe 
at altering your behaviour? Please provide explanations for your choices. 

6. List the three techniques that you find the least acceptable and provide explanations for 
your choices. 

7. Would any of the techniques that you find least acceptable reduce you outdoor water 
consumption behaviour'? Why or why not'? 

111. Consensus Building Quesths 

1. Water consemtion programs often include a combination of techniques. What 
techniques would you indude? 

2. Suppose that only one of the aforementioned techniques wuld be impkmented wer 
the next few years. The other techniques would have to wait until more funds became 
available in the future. Which one of the techniques would you want to implement first? 
What would be your seoond and third choices? 



Appends G - Census and Partkipant Suvey Infbmakm 

Varslty Village Total 2n=8185 
Population 

Lethbndge Total 2n=63055 
Popubtian 

A. Females 

Discussion 
Groups 

Total Population 

0 to 4 years 

5 to 9 years 

10 to 14 years 

15 to 19 years 

20 to 24 years 

25 to 34 years 

35 to 44 years 

45 to 54 years 

55 to 64 years 

65 to 74 years 

75 years and over 

Varsity 
Village 
Oc-v-1 

Lethtndge V.V (#3&M) 
(GI 



B. Males 

Males 

BY age: 

0 to 4 years 

5 to 9 years 

10 to 14 years 

1 5 to 1 9 years 

20 to 24 years 

25 to 34 years 

35 to 44 years 

45 to 54 years 

55 to years 

65 to 74 years 

75 years and over 

varsity 
village 



C. Owned Wlings  

Owned Dwellings 64% 69% 100% 100% 

D. Level of Schooling 

Level of Sd-rding Varsity 
vfllase 

Some high school or 15% 
less 

High school graduation 7% 

some post seoondaryE% 
education 

University graduation 13% 
or higher 

E. Labour Force Adivities 

By labour force adivlty Varsrty 
Village 

In the labour force 40% 

Employed (of th 40% in 95% 
the labour force) 

Unemployed (of th4% 
40% in the labour 
force) 

Not in the bbour force 13% 16% 3 6 27% 55% 



F. Number of D k u s h  Gmp Participants Aware of the Problem 

G. Number of Disassion Group Participants AfWed by the Problem 

Affected by Problem V.V (#3&#4) G (#lW) V.V (%) 

8 7 73% 

H. Number of Discussion Group Patidpants that have Internet Access 

l nternet Access V.V (M) G ( # l a )  V.V (%) 

6 7 55% 

G. Discussion Group Participants Length of Residency at Curent Address 

Length of Residence V.V (#M) G (#1 a#2) V.V (%) 

Less than 1 year 

1 to 5 years 1 1 9% 

6 to 10 years 3 2 27% 

More than 10 years 7 8 64% 



Appendix H - DisaJssion Group Evaluations of Water Qmewabn Techniques 

Four water conservation d i i  groups were held in Lethbndge in May 1999. The first 
two were heldwith ~ f r o m t h e a m m u n i t y o f V a r s i t y  Villageand the lasttwowere 
hekl with residents who hre throughwt the CQ with the exception of VasQ Village. The 
Varscty Wlage and city-wide discussion groups were attended by six, five, seven and four 
partiapnts respedvdy. 

The residents were asked to evaluate the effedveness of water amsewation techniques 
that had been Meed by selected municipalities throughout North America. The techniques 
evaluated by the residents were divided into tw general categories: educational 
techniques and general techques. This was done on the premise that techniques from 
both cat- are necessary to &veiop an water conservation strategy. The 
residents were asked to evaluate them using two uiteria: the techniques they prefkmd the 
most and the techniques that they felt would change their behiour. 

Every participant was asked to rank, from most preferred to least preferred, the three 
ted.lniquesthatheorshefdtweremosteffectivewithrespedtotheaforementioned 
criteria. The three chokes were allocated points: first clloice received Mken points, second 
choke received ten points and third choice received five points. The points frcxn all of the 
participants were subsequentty tallied up and presented in the fdlawing Tables. 



Table HI General Techniques - Individual Preferences 

General Techniques Discussion Gmps 

Regulations 

Citywide Varsity Village 

Guidelines 
Landscape Ordinances 

Sum 
n=1 1 

Group1 
n=6 

Grwp3 
n=7 

Group2 
n== 

Mandatory Water 
75 

0 
85 
0 

Group4 
n'A 

0 

10 

Voluntary Limits 

15 
55 
30 

40 

Sum 
n=1 1 

15 115 

15 
95 
30 

incentives and Disincentives 
Constant Rate 
Decreasing Block Rate 
Flat Rate 
Increasing Block Rate 
Peak Demand 
Incentive Programs 
Price of Water 
Cotlabrations 

30 

15 

0 
0 
0 
30 
0 
55 
0 
75 

Infrastructure 

25 

45 

30 

25 

60 

5 

40 
10 
10 

10 

5 
0 
0 
40 
10 
35 
0 
55 

Home Audits 
Metering 
Retrofit programs 
Total 

60 

180 

70 
0 
0 
330 

10 

150 

35 

210 

10 

120 

45 
0 
0 
330 



Table H2 General Techniques -Individual Responses with Respect to Behaviour Modification 

General Techniques Discussion Groups 
City Wide 
#? )##2 lsum 

Regulations 

Varsity Village 
#l 7#2 [sun 

15 
85 
30 
0 

Guidelines 
Landscape Ordinances 
Mandatory Water Resbictiocrs 
,Voluntary Limits 

0 
75 
0 

75 

Incentives and Disincentives 
0 

1 

15 
45 
30 

5 
0 
0 
40 
0 
35 
0 
55 

40 

Constant Rate 
Decreasing B W  Rate 
*Flat Rate 
Increasing 6bck Rate 
Peak Demand 
Incentive Programs 
Price 
Cdlaborations 

45 

75 

30 

30 

15 
Infrastructure 

0 
0 
0 
45 
0 
105 
0 
45 

60 
0 
0 
330 150 

Home Audits 
Metering 
Retrofit Programs 
Total 

5 

40 

10 

10 

60 

180 

2 5  

45 

40 

15 
210 

10 

120 

50 
0 
15 
330 



Table H3 Education Techniques - Individual Preferences 



Table H4 Education Techniqw Individual Behaviour M o d i i  Responses 

In Tables H5 and H6. the ranking of the education and general techniques are provided. 
The techniques are ranked socording to the number of poinb the combined Varsity Village 
d i i o n  grwps and the combined atywlde discussion goups awarded them with 
respect to the criteria. The dticussion gaups responses were combined 
because it has been f'ound that findings from at least bvo d i  goups are required in 
order to obtain the majority of pertinent inbmation (Kmeger, 1994). The aiteria used to 
evaluate the techniques are shmm in the column headings, and the entries in the dl 
mam indicate the perceived ievel of efkdveness of the techniques with respect to the 
criteria. A number 1 indicates that the technique is favored the most by the individuals who 
participated in the particular disaffsion group, a number two indicates that is the technique 
is second most papular and so farth. The right hand column of the table smmakes the 
overall eff&tiveness of the water ansewation Mniques. The overall eflsctiveness was 
determined by averaging ratings. 



Table H5 Ranking of Education Techniques 



Table H6 Ranking of General Techniques 

Table H7 illustrates the eleven water wmemth techniques that both the Varsity Village 
and aty-wide discussion groups evaluated as being potentially effedive with respect to the 
aforementioned criteria. The techniques that the residents evaluated as having the potential 
to be effective are listed on the left-hand cdumn of Table H5. The criteria used to evaluate 
the techniques are shown in the cdumn headings, and the entries in the d l  mabix indicate 
the perceived level of efkdveness of the techniques with respect to the criteria. A number 
1 indicates that the technique is favored the most by the individuals who participated in the 
particular disaffsion group, a number two indicates that is the technique is second most 
popular and so fwth. The nght hand cdwnn of the table summarizes the werall 
effectiveness of he water conservation techniques. The overall ~ e n e s s  was 
determined by averaging ratings. 

(hrerd 

Evaluat#n 

1 LandscapeOrdirances 
M a n d a t o r y W a t e r ~  
Vduntary tirriCs 
I r l c e d k s d ~  
Corstant Rate 
DecreasingBknARade 
Fbt Rate 
lncxeasing Block Rate 
Peak Demand 
lncentiveprograms 
Rice 

caefia 

ayw* 

2 

Re(erenoeW 

citywde 

1 

varsity 

7 
1 

4 

1 

4 

varsity 

6 
1 

6 

4 

5 

2 

5 

4 

4 

2 

3 
7 

3 
- lnfrasbuchxe 
, HomeAudts 

RebofitRograms 

5 

8 

4 
7 

2 

3 

4 

2 

3 3 



Table H7 L e t h e  Residents' Evaluation of Sdeded Water Consewation 
Techniques 

Water Conservation TecMques Omd 
Evduation 

E~ddimaaeria 

A Edua iu l  Techrjques 
CorservaaionBinlnser6 
Gmemkn Bmhesand BoddeCs 
Conservation HdCne 

SelfAwarmess 
Xeriscaping and irrigdiar W- 
xeriscape-Gardens 

h d l o m d h  
*W& 

PreCerencetevel 
vasity citywe 

7 
5 
7 

6. General Techniques 

VaFsrty 

5 
2 
7 

4 
2 
5 

HomeAuQts 

Landscape- 

2 
4 
8 

2 
4 
3 
1 

4 
3 
4 
2 

4 
3 
7 

3 12 4 , 3  
7 
5 
1 

2 
3 
4 
1 

7 
5 
1 

6 
5 
1 

7 
6 
4 

2 
3 
4 
1 

2 
3 
4 

2 
3 
4 

1 1 1  




