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PROJECT CONTEXT 
Canadian municipalities direct significant resources 
to collecting and managing data about their 
infrastructure, residents, and businesses. Water 
Mapping helps municipalities leverage these 
investments to better understand and manage their 
water infrastructure. 

By providing insights into how building 
characteristics, business services, resident 
demographics and social values drive water demand, 
Water Mapping enables cities to more effectively 
respond to customer needs, optimize water system 
operations and plan for changing demand. 

 

“The Water Mapping project helped to greatly increase 
accessibility and use of core data.  The project saved 
significant staff time through planning and analysis 
previously spent in past joining individual core datasets 
and eliminate need for prior assumptions as all data is 
merged at your fingertips.” 

WAYNE GALLIHER Water Conservation Project Manager,  
City of Guelph 
 

 
 

 
 
 
IMPACT  

• Combined over 200 datasets into integrated 
and spatially referenced databases and 
comparative summary tools delivered to 
participating municipalities 

• Identified and mapped neighbourhoods with  
high and lower water use  

• Developed six target water user segments 
based on customer demographics, lifestyle, 
values and media use to target conservation 
messaging 

• Municipalities use CUI’s Water Mapping 
deliverables for: 

o developing water conservation 
programs and evaluating their 
market potential 

o budget and demand forecasting 
o targeted communications and 

community engagement campaigns 
o asset inventories (water meters) 
o sensitive customer identification for 

emergency response 
o evaluation of customer response to 

price increases (demand elasticity) 
o land use planning  

Integrated Water Mapping 
Enhancing decision support for sustainable water 
planning with municipal data.  
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2. 

1. Challenge 
Municipal water staff are under increasing pressure to do more with less. As water supply and treatment 
infrastructure is reaching the end of its useful life in municipalities across Ontario, the annual municipal investment 
in water and wastewater infrastructure has doubled from $1 billion to $2 billion per year between 2000 and 20081.  
At the same time, increasing frequency of extreme weather events, changing urban forms, new business 
compositions and demographic shifts are making traditional water management solutions obsolete.  

Historically, supply side resource management strategies have served to meet population and employment growth 
expectations for a community. More recently however, land use, water supply and financial constraints have limited 
the effectiveness of this approach for municipal water services. Fortunately, new information and technological 
developments are coming to market that allow municipalities to implement more responsive, demand oriented 
systems and strategically avoid or defer investments while providing higher quality water services to residents and 
businesses.  

Ontario municipalities direct significant resources to collecting and managing data about their infrastructure, 
residents, and business. The primary aim of this investment is to support billing and improve the efficiency and 
accuracy of municipal revenue collection. However, the data is often not in one place or in a form that maximizes its 
usefulness. By combining municipal datasets, such as property assessment and water billing data with other public 
and private datasets, they can be used to provide new insights into customer demand, allowing municipal staff to 
take water system responsiveness to the next level. 

 
2. Project Goals 
By equipping municipal staff with integrated and accessible water, land use and demographic information, the 
Integrated Water Mapping project set out to: 

• Support Ontario municipalities to identify, integrate and visualize (map) strategic datasets to enhance 
decision support for water conservation program budgeting, planning and implementation using 
Geographic Information Systems (GIS) 

• Encourage the use of municipal data for water planning across Ontario through the development of a 
replicable project model that includes a calibrated market analysis tool developed for province wide 
application 

 

                                                             
1 Ontario	  Ministry	  of	  Infrastructure’s	  Building	  Together	  report 
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3. 

3. The Solution 
The Canadian Urban Institute (CUI) and its partners at the University of Toronto City Centre and Environics 
Analytics worked closely with the Cities of Guelph, London, Barrie and Hamilton to undertake a 6-Step Water 
Mapping Process: 

 

CANADIAN URBAN INSTITUTE’S 6- STEP WATER MAPPING PROCESS 

1 > DATA IDENTIFICATION & COLLECTION 

The project team met with municipal staff from different departments (e.g., water services, engineering services, 
environmental programs, technology services, planning, waste water and treatment, community energy, 
infrastructure planning and water customer services) to identify data sources, develop non-disclosure agreements 
and collect data. 

 

2 > DATA CLEANING & INTEGRATION 

CUI cleaned the data (creating unique identifiers and data keys) and integrated the data into a single database. Figure 
1 illustrates the structure of the data used for water mapping before and after integration. 

 

3 > ANALYSIS & SUMMARY TOOL DEVELOPMENT 

CUI summarized key trends and metrics for participating cities in the Water Mapping Summary Tool. This Excel-
based tool was shared with City staff highlighting: 

• Key water use trends by sector, building classification, property type and planning district over time. 
• Key water use metrics including water use per capita per day, per unit per day and per hectar of property 

area by structure and property types.  Participating City staff can use the tool to compare water use for 
different types of customer for past years using a variety of metrics. 

 

4 > MARKET SEGMENTATION DEVELOPMENT 

CUI worked with Environics Analytics to produce target segments, using the integrated database and Environic’s 
PRIZM C2 tool. PRIZM is a market segmentation system that divides all neighbourhoods and Postal Codes in 
Canada into one of 66 different lifestyle types. By matching the PRIZM lifestyle clusters up to water use metrics, the 
project team established six target segments based on similarities in water use patterns, demographics and attitudes.  
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4. 

5 > KEY MESSAGE DEVELOPMENT 

For each target segment, Environics developed targeted key messages based on the segments’ demographics and 
attitudes. Environics also provided media usage profiles for each group to allow City staff to target message using 
appropriate media channels. 

 

6 > MAPPING 

CUI created water maps to show spatial trends in residential water use using the calculated water use metrics. Maps 
were integrated into an interactive website that can be viewed by the public.   

 

 
Figure 1: structure of the data used for water mapping before and after integration 
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5. 

4. Results 
• The Water Mapping project combined over 200 datasets into integrated and spatially referenced databases 

and comparative summary tools for each municipality.  
• Water maps, illustrated below were developed for each city to identify neighbourhoods of high and lower 

water use 

 
 
 

  

Figure 2: water maps for the four participating cities illustrating average per capita water use by neighbourhood (Statistics 
Canada’s dissemination areas) 
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6. 

• Six target water user segments identify key messages and media channels to promote conservation based on 
customer demographics, lifestyle and values. The three higher consuming segments include: 

 

 

 

 

 

 

 
 

 

LUSH LAWN FAMILIES (9% OF HOUSEHOLDS): 
• Use 15% more water per person 

than average residents. 
• Predominately home owners. 
• University educated, white collar 

occupations. 
• Strong for Ecological Lifestyle. 
• Heavy newspaper readership 
• Cost is not an issue that affects 

conservation efforts for this group. 

THIRSTY BLUE-COLLAR FAMILIES (20% OF 
HOUSEHOLDS): 

• Use 16% more water per person 
than average resident. 

• Predominately home owners. 
• Large 4+ person households. 
• Weak for New Social 

Responsibility. 
• Slightly above average internet 

users. 
• Less disposable income due to 

family status. 

Figure 3: map of average of per capital water use in London with neighbourhoods where Lush Lawn Families are predominant highlighted.  

Figure 4: map of average of per capital water use in Guelph (left) and Barrie (right) with neighbourhoods where Thirsty Blue-Collar Families are predominant 
highlighted. 
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7. 

 
 

o  

o  

o  

o  

o  

 
 
 
• The three lower consuming target segments include: 

o SAVING SENIORS: mainly older couples and singles with some young living in a mix of urban 
and suburban neighbourhoods. These older couples are likely not using excessive amounts of 
water regularly and have more of an opportunity to conserve than a larger family with small 
children would.  Their average household income is below the Ontario average which may limit 
their ability to afford some of the costlier ways of conserving energy. 

o SENSIBLE SUBURBAN FAMILIES are younger to middle-aged families living in 
neighborhoods just outside of major urban areas. Households in this segment tend to be large, 
consisting of 3 people or more and the majority of this group are home owners, living in recently 
built single detached, semi-detached, and row houses.  The average household income in this 
segment is above the Ontario average, however due to their family size it is likely that their 
disposable income is limited. 

o SIPPING SINGLES are young singles and couples living in urban areas. Households in this 
segment tend to be small, consisting of 1-2 people who are more likely to be apartment dwelling 
renters and are often not responsible for their electric bills so incentive to participate in 
conservation efforts may be low.  Their average household income is well below the Ontario 
average which may limit their ability to participate in some of the costlier ways of conserving 
energy. 

• Water Maps, the integrated database and target segments are currently in use in participating municipalities 
to support: developing water conservation programs and evaluating their market potential, budget and 
demand forecasting, targeted communications and community engagement campaigns, asset inventories 
(water meters), sensitive customer identification for emergency response, evaluation of customer response 
to price increases (demand elasticity), and land use planning.  

OLD WORLD THIRST (14% OF HOUSEHOLDS) 
• Use 28% more water per person than 

average residents. 
• Predominately renters. 
• More likely to live in dwellings built 

before 1970. 
• Strong ethnic presence. 
• Strong for Ecological Lifestyle. 
• Heavy newspaper readership. 
• Lower than average household income 

may limit this groups ability to afford 
costlier methods of conserving water. 

Figure 5: map of average of per capital water use in Hamilton with neighbourhoods where Old World Thirst is the predominant market segment 
highlighted. 
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8. 

5. Application for Ontario Communities 
The Water Mapping project created a replicable process for engaging municipal staff, collecting and integrating 
data, identifying key trends and visually communicating opportunities to staff, decision makers and the public. With 
relative ease, the process and tools can be applied in other communities to provide the same valuable insights into 
water demand and conservation that participating municipalities received from the project. 

 

For more information about how CUI’s Water Mapping can help improve water planning and operations in your 
community please contact: 

 

Jeff Evenson 
Canadian Urban Institute 
Tel. (416) 365-0816 x281 
Email. jevenson@canurb.org 

 

Visit CUI’s Water Mapping website: 

watermapping.canurb.org 

 

 

 
 

 


