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Executive Summary 
As a signatory to the Columbia Basin Water Smart Charter, the District of Sparwood has 
set a target to reduce 2009 gross community water demands by up to 50 per cent by 2015. 
This target will contribute to Columbia Basin Trust’s cumulative reduction target for all 
participating Water Smart communities of 20 per cent by 2015. 
 
Sparwood’s 2009 baseline gross consumption was 1350 ML. Therefore, a 50 per cent 
reduction from this baseline will be equal to a savings of as much as 675 ML, or 
675,000,000 litres per year. 

In order to achieve this reduction target, the District of Sparwood will focus their water 
conservation efforts on the objectives outlined below. It is important to note that these 
objectives have been developed based on the best available data provided by the 
community. As the data changes or is refined through enhanced monitoring and analysis or 
the implementation of improved data gathering technologies, the Action Plan objectives 
may also need to be changed or refined accordingly. 

Objective 1 – Begin in-depth analysis and public communication of water meter data 
as soon as possible. 
Specific actions include strategies for data gathering resulting from implementation of the 
2010 residential metering program; mock billing; and refinement of 2009 baseline water 
consumption data.  
 
Objective 2 – Implement proven strategies for reducing residential and park/public 
water demands. 
Specific actions include face to face strategies to support residents to reduce peak outdoor 
water consumption; recommendations regarding improvements to municipal irrigation 
practices; and a review of municipal water restrictions. 
 
Objective 3 – Continue leak detection and repair program, in conjunction with 
ongoing infrastructure assessment renewal. 
Specific recommendations include acoustic leak detection; ongoing system repair; and 
public communications about system status and repairs. 

 
Objective 4 – Undertake water rate structure review. 
Recommendations are made to review and revise both water utility rates so as to ensure 
both long term revenue sufficiency and optimal and equitable incentive for water 
conservation. 
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PROLOGUE A: A Primer on Public Education for Water 
Conservation 
Many communities in the Columbia Basin have implemented water conservation public 
education programs with varying degrees of success. While public education will raise 
awareness about the need for water conservation, increased awareness does not 
necessarily lead to action. This section outlines some basic public education/social 
marketing concepts fundamental to the development of a more results-oriented 
communications program.  

Motivating Water Conservation 
There are two kinds of water use: necessary and discretionary. Showers, cooking, 
cleaning, laundry and toilet flushing are examples of necessary water use. Car washing 
and lawn watering are examples of discretionary water use. Necessary water use tends to 
occur indoors, while discretionary water use tends to occur outdoors. 
 
It is important to make this distinction when planning a public education program as the 
motivations and related messaging necessary to reduce indoor water use are different than 
the motivations and related messaging necessary to reduce outdoor water use. 
 
Reducing necessary water use is best accomplished through plumbing retrofits: installing 
low flow showerheads, low flow toilets, or water efficiency washing machines. No behaviour 
change is required; people continue to use water as they always did. It is the new plumbing 
fixture than reduces the water use. 
 
Traditional media (advertisements, newsletters, brochures) can be effective in reducing 
necessary water use provided there is a strong “call to action,” such as a coupon or an offer 
to install a low flow showerhead at no charge. 
 
Reducing discretionary water use requires behaviour change, which is more difficult to 
accomplish. Behaviours are often tied to belief systems that can be deeply ingrained. 
Excessive discretionary water use may also be tied to lack of knowledge. For example, 
many people do not know how to correctly set automatic irrigation system timers.  
 
Traditional media is not as effective in reducing discretionary water use. Brochures 
containing detailed, technical information are helpful, but one-on-one consultation and 
expert instruction is the most effective means to help people reduce outdoor water use. 

Understanding Target Groups 
Although “everybody” uses water, the messaging required to reduce water use can vary 
from person to person. Generally, women tend to respond better to environmentally themed 
or community based messages such as “water conservation is the right thing to do,” while 
men tend to respond better to technical advice from trusted experts or peers.  



District of Sparwood Water Smart Action Plan 
 
 

 
Page | vii  

 
If the goal is to reduce peak demand due to residential lawn watering (a discretionary water 
use) it is important to know who is in control of the landscaping and the sprinkler system. 
Research in Kelowna indicates that, generally, women chose the type of plants for the 
landscaping while men operate and maintain the sprinkler system. 
 
While each has some influence over the other, this demonstrates that public education 
designed to encourage Xeriscape gardening will require different messaging and a different 
target audience than education designed to increase sprinkler system efficiency. 
 
This can create a challenge when developing public education materials, because there is 
a tendency to produce one brochure, or one series of advertisements to appeal to both 
target groups. Public education materials that attempt to do too much often end up 
accomplishing very little because of their lack of appeal to the various target groups.  

Advertising vs. Social Marketing 
Public education programs that rely solely on traditional advertising such as newspapers, 
brochures and newsletters are often ineffective. These kinds of programs require little 
expertise and are the easiest to develop and implement. But when they do not work as well 
as expected there is the risk that some might draw the conclusion that public education 
does not work at all. 
 
Social marketing is a time-proven method of changing behaviour that goes beyond 
traditional advertising. It utilizes three different “motivators” to change an old, undesirable 
behaviour to a new, desired behaviour: 
 
Financial Motivation: Make the old behaviour more expensive or the new behaviour less 
expensive. With water conservation, the obvious way to do this is through metering. 
Excessive water users 
pay more, while those 
who conserve are 
rewarded with lower costs. 
Another example is 
providing low flow 
showerheads at no cost to 
the homeowner. 
 
Convenience Motivation: 
Make the old behaviour 
less convenient to engage 
in or the new behaviour 
easier to engage in. 
Studies from California 
show that when low flow 
showerheads are simply 
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given away, almost 95 per cent of them are never installed; however when students are 
hired to go door-to-door and install them for the homeowner, almost 100 per cent of them 
are installed. 
 
Social Motivation: Make the old behaviour socially unacceptable or make the new 
behaviour more socially acceptable. Getting a fine for not complying with watering 
restrictions is more of an embarrassment than it is a financial hardship. On the positive 
side, giving rewards and recognition to people who maintain Xeriscape gardens increases 
their social status, albeit in a small way.  
 
The upsurge in environmental awareness and the “go green” movement over the last 
decade has made it less socially acceptable to be a water waster. Even though some 
people may not believe in climate change and may privately scoff at environmentalists, they 
may still start to engage in environmentally sustainable behaviours because they don’t want 
to be perceived as uncaring. 
 
Successful social marketing programs use a combination of all three motivators, but a well-
planned program using just two or even only one of the motivators can also be effective. 
The key is to select the right message and the right motivators for your community and 
remain consistent. 

Water Metering and Public Education 
As more communities in the Columbia Basin consider water metering (which is the number 
one way to reduce water use), more opportunities for public education arise. While water 
metering is almost universal in the United States and parts of Canada, British Columbia 
lags behind. It should come as no surprise that the cities in BC with the most successful 
water conservation programs are also metered. 
 
There is an often unfounded perception that water meters are politically unpopular and that 
homeowners reject the idea of meters en mass. However, every year dozens of 
communities across Canada install water meters and switch to volume based pricing with 
little or no push-back from residents. 
 
When contracting a company to supply and install meters, it is beneficial to choose one 
with experience in public education. A series of open houses prior to the installations allows 
homeowners to express their concerns and ask questions.  The ideal time to provide 
information on water conservation is once the installations are underway and the installer is 
in the home. After the installations are finished a period of mock billing will give 
homeowners a chance to see how much water they use while continuing to pay the flat 
rate. 
 
Mock billing can be the most effective way to reduce water consumption in a single sweep 
because it embraces all three social marketing motivators:  
 
Financial: it allows homeowners to see how much water they actually use, and what it 
might cost; 
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Convenience: it gives homeowners time to adjust their water use prior to volume based 
pricing; and  
 
Social: if the mock bill shows the homeowner’s water consumption compared to the 
average of the community they may be pleased to see that they use less water than the 
average, or shocked to see that they use more 
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PROLOGUE B: Watering Restrictions 
Watering restrictions, usually in the form of an odd/even sprinkling bylaw, are the most 
common method to control water use in the absence of water meters and a volume-based 
water rate. Even metered communities commonly implement some form of watering 
restrictions during summer months. It is, however, a misconception that odd/even sprinkling 
regulations are designed to reduce water use, or that they are an integral part of a water 
conservation program. Anecdotal evidence suggests that in some communities odd/even 
restrictions reduce water use while in others it actually increases water use. There is little 
independent, quantitative evidence about the subject. 
 
Odd/Even, and other similar types of watering restrictions are usually implemented in 
communities where limited storage capacity is stressed by peak day demands. With 
odd/even, the daily peaks are lowered by spreading out water use more evenly throughout 
the week.  Customers may water for longer periods on “their” day than they would 
otherwise (resulting in higher total water use) but the overall impact is lower daily demands 
on the system. 
 
A drought management plan takes watering restrictions to the next level through a series of 
stages. Odd/Even might be considered “normal” or “Stage 1” where the main goal is to 
reduce peak day consumption. When drought is anticipated further stages are designed to 
reduce total water consumption. 
 
There are four challenges associated with having watering restrictions as the primary tool 
for a water conservation program: peak hour; enforcement; public perception; and soil 
moisture retention. 

Peak Hour: 
Watering bylaws usually restrict water use to non-daylight hours. People without 
automatic irrigation systems tend to water in the evening around dusk. People with 
automatic irrigation systems tend to set them to run in early morning hours, just as 
the sun is coming up, at the same time when many people are waking up and 
getting ready for the day. This combination of increased indoor and outdoor water 
use time creates peak hour challenges. 

Enforcement:  
Enforcing a bylaw requires staff time and resources. Reporting bylaw infractions can 
pit neighbour against neighbour. Giving warnings or fines can create hostile feelings. 
Residents may also try to get around the bylaw by watering less visible areas on the 
“wrong” day. While most customers will voluntarily comply with watering restrictions, 
the small percentage of people who won’t can create public relations problems. 

Public Perception:  
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Odd/even restrictions reinforce behaviour that may not be water efficient. Residents 
feel forced or entitled to water every other day whether or not their landscape 
requires it. Also, when residents comply with watering restrictions they may believe 
they are doing their part to conserve water when in fact they aren’t conserving water 
at all.  

Soil moisture retention 
Soil moisture retention may be the most difficult challenge to overcome. Odd/even 
restrictions give no consideration to how much water a landscape actually needs, or 
how much water the soil can hold at any given time. In large pockets of the BC 
Interior the soil tends to be sand or glacial till. In other areas, heavy clay is present.   

 
Conventional wisdom suggests that the best way to water is long and deep, allowing the 
soil to dry out between watering. This is only the case when the soil is of good quality with 
lots of organic material present. In areas where the soil is heavy with sand, gravel, or clay, 
it is more efficient to water for short periods on a daily basis, which is in direct conflict with 
odd/even restrictions. 
 
Any decision on watering restrictions, widening or closing watering windows, and 
decreasing or increasing allowable watering times should take the four factors outlined 
above into consideration. Odd/even restrictions may work in theory, but on the ground, 
where the water consumption actually takes place, other alternatives may work better. 
 
In conjunction with a comprehensive public communications plan for water conservation, 
watering restrictions may be considered as one part of an effective and comprehensive tool 
kit. If watering restrictions are used as a standalone tool, they may be ineffective at best, or 
lead to increased overall water consumption at worst.
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1.0 Columbia Basin Water Smart Background and Basin Wide 
Objectives 

Despite the apparent wealth of fresh water in the Columbia Basin, increasing human 
activities, population growth and climate change are placing pressure on this precious 
resource. CBT supports a wide variety of education and awareness initiatives to help Basin 
residents understand the interconnectedness of the supply, uses and demands of this 
invaluable natural resource. 
 
Domestic water consumption is increasingly being identified as a critical issue for Basin 
communities and in order to deal with this issue, water conservation measures are needed. 
In response to this need, Columbia Basin Water Smart is a regional water conservation 
initiative that provides support to participating Regional Districts and Municipalities to 
assess their local water conservation needs, and then to plan for the most locally effective 
actions to reduce community wide water consumption. 
 
The goal of Water Smart is to provide capacity and support to communities in the Canadian 
Columbia Basin to achieve community-specific water conservation targets that contribute to 
an overall 20 per cent reduction from total gross 2009 community water consumption in 
participating Columbia Basin Water Smart Communities by 2015. 
 
As of October 2010, participating communities include: 
  
Castlegar 
Cranbrook 
Creston 
Elkford 
Fernie 
Fruitvale 

Golden 
Kaslo 
Kimberley 
Montrose 
Nakusp 
Nelson 

Radium Hot Springs
Rossland  
Salmo 
Slocan 
Sparwood 
Trail 
Valemount 

Regional District of East Kootenay – Edgewater 
Regional District of Central Kootenay - Erickson 
 
Each of these communities will determine their own local water conservation target that will 
contribute to the overall Basin-wide target.  
 
Included in the definition of community water consumption for the purposes of this initiative 
is residential, municipal, institutional and commercial water consumption. Wherever 
possible, industrial and agricultural water consumption are excluded from the target. In 
some instances, however, it is not feasible to separate consumption by user group and 
local strategies for addressing these data gathering issues are being developed on a 
community specific basis. 
Demonstrating commitment to the Water Smart initiative at the political level, Mayors and 
Board Chairs from all participating communities have signed on to the Water Smart Charter 
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(See Appendix “A” ), and will work collaboratively with CBT and Basin communities to 
address water consumption at the local level. 
In order to facilitate the achievement of both community specific and basin-wide targets, 
CBT will provide participating communities with the following resources: 
 
Water Smart Match Funding up to $10,000 in a one-third – two-third matching grant for 
implementation of actions identified in each community’s Water Smart Action Plan; 
Water Smart Planning Team to help communities assess their water conservation 
priorities and develop effective Water Smart Action Plans to achieve their stated water 
conservation targets;  
 
Water Smart Toolkit, development of a web-based water conservation tool kit for local 
governments, which will include basin-specific resources and tool for water conservation; 
and 
 
Water Smart Network, which will support communities to effectively collaborate with and 
learn from each other and from leading water conservation experts. 
 
For more detailed information on Columbia Basin Water Smart, please go to 
www.cbt.org/watersmart. 
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2.0 Community Vision and Water Conservation 
ObjectivesCommunity Vision 

In September 2009, Council adopted a Community Sustainability Plan that contained a 
vision of Sparwood as a sustainable community. The vision states: 
“Honouring our heritage and actively creating a sustainable future. 
 
“Sparwood is a vibrant and active community nestled at the heart of the Elk Valley in the 
Canadian Rockies, dedicated to encompassing our heritage and creating a healthy future 
through environmental, cultural and economic principles.” 
 
Water conservation is seen as a key component of this community vision. Council has 
recognized the high level of water demand in the community, and has set the goal of more 
efficient water use by the District, as well as by community residents. 

2.2 Water Conservation Objectives 
Council is aware that the average per capita daily water demand in Sparwood of 1,100 
litres is significantly higher than the national and provincial averages of 329 and 426 litres 
per capita per day, respectively.  
 
Movement toward these averages, which will involve reduction of current demands in the 
range of 50 per cent, is the 2015 Water Smart Target for the District. 
 
Achievement of this objective will be supported by initiatives in two key areas – leak 
detection and repair, and universal water metering. 
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3.0 Community Profile 

3.1 Service Population and Demographics 
The current population of the District of Sparwood is estimated to be 3,800 (BC Stats 2009 
estimate). The majority of the community is served by the District’s water utility. The current 
service population estimate for the utility is 3,360 people. 
 
Sparwood’s population comprises higher proportions of working age people (25-64) and 
children (0-14) than the BC average. There are fewer young adults (ages 15-24) and 
retirees (age 65 and older) than the provincial average. Sparwood enjoys high rates of 
employment and family income. Mining is the largest employer in the community, followed 
by retail services. 

3.2 Seasonal Population Variability 
There is limited seasonal population variability in Sparwood. Short-term visitors do spend 
time in the community while travelling the Crowsnest Highway, as well as to enjoy 
amenities in the community and region including hunting, fishing, golfing, trail systems, 
snowmobiling and skiing. 

3.3 Community Growth Estimates 
BC Stats population estimates show population growth in the range of one per cent to two 
per cent per year for each of the last three years. Looking forward, the District’s Official 
Community Plan sets out population thresholds of 5,500 and 12,200 people, but does not 
project the rates of growth or years when these thresholds will be met. Projections 
prepared for the surrounding Local Health Area anticipate annual growth rates of 0.5 per 
cent for the coming five-year period. For the purposes of this action plan, this annual 
growth rate (0.5 per cent) will be used. 

3.4 Water Use Summary by Sector 
There are an estimated 1,000 single family residential connections and 150 commercial, 
institutional and multi-family residential connections to the District’s water utility. Major 
industrial users have their own water supplies. 
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Figure 1: Connection Breakdown

SingleFamily Residential 
(1,000 )

Commercial, Institutional, 
Multi‐family Residential 
(150)

 
 
Additional information regarding major water users is contained in Sections 3.7 and 4.0 of 
this document.  

3.5 Infrastructure Summary 
The District’s water system is supplied by three groundwater wells situated at two different 
locations. Collectively, these wells have the capacity to supply in excess of 9,100 cubic 
metres (2,000,000 imperial gallons) of water per day. Water is treated with fluoride, directed 
to two storage reservoirs with total capacity of 500,000 imperial gallons, and provided to 
customers via the District’s distribution system. 

3.6 Source Resiliency 
The District is fortunate to have an excellent water supply from the perspectives of quality 
and redundancy (two groundwater sources).  The full extent of groundwater supply capacity 
is not completely understood; however, it is known that the District has supply capacity for 
the build-out of two major new subdivisions (Whiskey Jack and Sparwood Heights) 
provided that average water demands are reduced by about 40 per cent (to 670 litres per 
capita per day).  
 
The District’s Official Community Plan contains two policy statements that relate to future 
water supplies, should these become necessary. OCP Policy 3.13.1 anticipates the drilling 
of additional wells, while Policy 3.14.4 notes the importance of protecting Cummings Creek 
and its watershed area as a potential future water supply. 

3.7 Major Water Users 
There are three major categories of water use in Sparwood. First is unaccounted-for water 
(principally leakage), estimated to be in the range of 50 per cent of all water supplied. The 
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second area of major use is indoor demand by residential, commercial and institutional 
users. Outdoor irrigation comprises the third largest water use segment, illustrated by the 
fact that the average daily water demands double during the summer period. These 
irrigation demands are attributable to residential, commercial and institutional (including 
District parks and school fields) users. Further details on each of these aspects of water 
use are provided in Section 4.0 of this document. 
 
In addition to the above comments that pertain to total volumes of water used, it is 
important to consider peak water use as it is these conditions that drive the need for water 
utility infrastructure, and therefore costs.  As noted, peak water use in Sparwood occurs 
during the summer months, and can be attributed to outdoor irrigation. In order that the 
District achieve its vision of community sustainability, including adherence to sound 
economic principles, it is important to manage demand during the peak water use period 
even though it does not represent the largest area of water use on a cumulative annual 
basis. 

3.8 Unique Community Attributes 
The extent of unaccounted-for water in the District’s utility (approximately 50 per cent of all 
water supplied) is a unique aspect of the community of Sparwood. Further discussions 
regarding this topic are provided in Section 4. 

3.9 Existing Conservation Approach 
There are four key aspects of the District’s water conservation program that have been in 
place for a number of years. The first is leak detection. This program had an annual 
commitment of $40,000 until 2010. Council concluded that this level of effort was 
insufficient and increased the total contribution tenfold to $400,000 for 2010 to be utilized 
as required on a project basis. The second component is pilot voluntary metering, which 
resulted in the installation of 9 meters in selected multi-family residential, commercial and 
institutional facilities in the community. The third component involves water conservation in 
District facilities, such as ‘smart’ irrigation systems tied to moisture sensors for park and 
landscape areas. The fourth component is odd/even outdoor sprinkling regulations that are 
in effect from June 1 through September 30 each year, and are enabled through a District 
Bylaw. 

 
The District is currently implementing a universal water metering program, to be completed 
by the end of 2011. 
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4.0 Water Use Profile 

4.1 Metered Data Summary 
The District has been monitoring bulk water demands and wastewater flows for many 
years. Recently, improvements were made to monitoring equipment and processes. Once 
a full year’s data set resulting from these improvements is available, the District will review 
the finding set out in this section of the report and share the results with the Columbia 
Basin Trust pursuant to the reporting protocol. The target date for this review is January 
2011. 
 
There are currently a limited number of metered water connections in Sparwood, 
comprising a total of 9 multi-family residential apartments, commercial and institutional land 
uses. No meter reading data was provided as part of the Columbia Basin Trust WaterSmart 
program.  
 
The District is undertaking the supply and installation of some 1,150 meters on all 
connections served by the water utility by the end of 2011. 

4.2 2009 Water Consumption 
The total volume of water supplied by the District’s water utility in 2009 was 1,350,400 
cubic metres. A generalized profile of water use in Sparwood during 2009 is provided in the 
following graph. 
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4.3 Major User Information 
As noted elsewhere in this Action Plan, the District does not have extensive water metering 
data for 2009 upon which to rely in determining major water users in the community. 
Unaccounted-for water and system leakage, surmised using the approach described in 
Section 4.3.3, represents the largest single source of demand, accounting for an estimated 
639,000 cubic metres in 2009.  The method used to estimate water demands by major 
users is described below. 

4.3.1 Indoor Residential 
Indoor residential use is based on 150 litres per capita per day, a value obtained from the 
recently-completed Okanagan Basin Water Board Water Supply and Demand Study. This 
value was multiplied by the service population and number of days in the year to obtain the 
total volume of 184,000 cubic metres. 

4.3.2 Industrial, Commercial and Institutional (ICI) 
Other indoor use (commercial, office, institutional, etc.) is calculated by taking average per 
capita daily inflow to the wastewater plant (431 litres per capita per day), deducting that 
proportion attributable to indoor residential use (150 litres per capita per day), and 
multiplying the remainder (281 litres per capita per day) by the service population and 
number of days in the year to obtain the total volume of 344,600 cubic metres. 

Figure 2 – 2009 Water Demand 
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4.3.3 Unaccounted-For Water / Estimated Leakage 
The District estimates that approximately 50 per cent of all water supplied is not accounted 
for and lost, likely due to system leakage. This estimate is based upon comparing total 
water supplied to return inflow to the wastewater treatment plant during periods when 
outdoor water use is not prevalent. Details regarding this calculation are presented below. It 
is noted that this figure will be refined as more accurate data becomes available through 
the water metering program, and improvements to bulk water / wastewater monitoring 
equipment and processes. 
 

• Average inflow to the wastewater plant during fourth quarter of 2009 – 431 litres per 
capita per day. This value was calculated by taking the average daily inflow over that 
period (1,448 cubic metres) and dividing by the water utility service population of 
3,360; 

• Average volume of water supplied during the fourth quarter of 2009 – 952 litres per 
capita per day. This value was obtained by dividing the average daily volume of 
water supplied (3,200 cubic metres) by the service population of 3,360;  

• Calculation of loss – difference between water supplied and return inflow, equivalent 
to 521 litres per capita per day, or 55 per cent of water supplied. 
 

These losses were calculated by multiplying leakage estimates of 521 litres per capita per 
day by the service population (3,360) and the number of days in the year (365) to obtain a 
total volume of 639,000 cubic metres . 

4.3.4 Outdoor Water Use 
Outdoor irrigation is determined by deducting system losses, indoor residential use and 
other indoor use from the total volume of water supplied by the District to obtain a value of 
182,900 cubic metres.  

4.3.5 User Summary by Sector 
The following table presents the 2009 water consumption by sector based on the available 
data. 

Table 1 – 2009 Major Water Users 

 

User Volume consumed (m³)  Per Cent of Total 
Unaccounted 

Water/Leakage 639,000 47 

Indoor Residential 184,000 14 
Indoor (Commercial and 

Institutional) 344,600 25 

Outdoor Irrigation 182,900 14 
Totals 1,350,400 100 
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Readers will note the difference between unaccounted water and loss due to leakage in 
this table (47 per cent of water supplied), and that presented above in Section 4.3.3 (55 per 
cent of water supplied). The rationale for this difference is that Section 4.3.3 considered 
only the fourth quarter of 2009 (all indoor water use), whereas the table above accounts for 
the whole year (including seasonal outdoor water use).  For this reason, and given the 
margins of error in the estimating method used, system losses in the range of 50 per cent 
are stated elsewhere in this document. 

4.4 Demand Forecast (Business as Usual) 
Creating a demand forecast for the District of Sparwood presents a challenge. On one 
hand, Sparwood is anticipated to experience a slow rate of population growth in the coming 
years, in the range of 0.5 per cent (20 people, eight to 10 households) annually. This would 
translate into modest additional demands at current water use rates. Weighing against this 
is the District’s aggressive water conservation program comprising leak detection and 
repair, and water metering. On balance, it is expected that the District’s aggregate water 
demands should be reduced over the next five to 10 years. 

4.5 Water Profile Summary Table 
The following table summarizes the water use profile for the community of Sparwood.
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Table 2 – Community Water Use Summary (ML) 

Service Population Estimate 3,360 
Relevant Shadow Population N/A 

Projected Growth 0.5 Per Cent/year 
BC Population Stats 

Other Factors N/A 
Gross Annual Water 1,350 ML 

Winter Monthly Average 96 ML 
Summer Monthly Peak 186 ML 
System Peaking Factor 1.9 
Total Water Supplied 1,350 ML 

System Losses 639 ML 
Agricultural Use 0 ML 

Residential Indoor 184 ML 
Outdoor – All Uses 183 ML 

Water Use Summary 
(2009 Data) 

Other Indoor 345 ML 
Sparwood total average daily flow 

L/p/d  
(Total water use/service 

population) 

1,100 

BC total average daily flow L/p/d 649 
Canada total average daily flow 

L/p/d 
609 

Sparwood average daily 
residential flow L/p/d  

(Residential indoor & outdoor 
water use/service population) 

299 

BC average daily residential flow 
L/p/d 

426 

LPD Calculation1 
(estimate only) 

Canada average daily residential 
flow L/p/d 

329 

                                                 
1 [1] BC L/p/d and Canada L/p/d are quoted from Ministry of Environment numbers for 2004 and can be found at: 

http://www.env.gov.bc.ca/soe/et07/03_fresh_water/water_use.html/. A detailed report summarizing the data can be found at 
http://www.ec.gc.ca/Publications/default.asp?lang=En&xml=8D951F7A‐3866‐47AA‐98D6‐1C49AB04E1BA. BC and Canadian L/p/d 
numbers presented by Environment Canada are being refined on an ongoing basis as new and improved water use data is available. 
While the community total average daily flow numbers can be compared directly to the BC and Canadian averages, care 
should be exercised when trying to make a direct comparison to BC and Canadian average daily residential flows given that it 
is unclear how those numbers were calculated or what data was available to support those calculations. 
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5.0 Energy Use Profile 
The District’s water and sewer utilities use electricity for pumping, treatment process and 
building operations (i.e. lighting) purposes, and natural gas for building heating. The 
components of the water system are described above in Section 3.5 Infrastructure 
Summary. The District’s wastewater treatment and disposal system is located in the public 
works yard, and provides secondary treatment through an extended aeration system 
oxidation ditch, and uses ultra-violet light for disinfection. 
 
Recently available data (2008 – derived from Carbon Neutral Kootenays project) show the 
use of 471,800 kilowatt hours of electricity, and 1982 gigajoules of natural gas. 
 
Reductions in water use will translate into reductions in energy demand and cost. These 
will stem largely from reduced pumping requirements to move water from groundwater 
supplies to storage reservoirs and the distribution system. The extent of water and energy 
savings will be linked, although it is not likely to be a direct correlation (i.e. 40 per cent 
water savings will result in somewhat less than 40 per cent energy savings as there are 
some fixed demands and costs in the energy component, such as building lighting). 
Reduced wastewater flows could also result in energy savings through reduced aeration 
and disinfection requirements.  
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6.0 Summary of Primary Community Drivers 
The motivation for water conservation in Sparwood comes from the following: 
 

• Reducing infrastructure investment – eliminating, downsizing and/or postponing the 
need for water and wastewater system capital investments. Two specific examples 
include ensuring the ability of the District’s excellent groundwater sources to provide 
for the needs of existing and new development, and deferring the need for upgrading 
of wastewater treatment facilities; 

• Maximizing operating costs savings – resulting from less energy, treatment chemical 
and other requirements for both the water and wastewater systems; 

• Reducing system leakage; 
• Bringing total average per capita demands into line parity with national and 

provincial averages; and  
• Achieving improved grant eligibility with respect to senior government grant 

programs the provincial and federal levels. 
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7.0 Recommended Water Smart Objectives 

7.1 Objective 1 
Begin in-depth analysis and public communication of water meter data as soon as possible. 

7.2 Objective 2 
Implement proven strategies for reducing residential and park/public water demands 

7.3 Objective 3 
Continue leak detection and repair program, in conjunction with ongoing infrastructure 
assessment and renewal. 

7.4 Objective 4 
Undertake water rate structure review. 
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8.0 Recommended Community Specific Actions and 
Implementation Strategy 

To effectively implement Sparwood’s top three community objectives in a manner that 
achieves the community specific water conservation target of 50 per cent by 2015 a set of 
actions is outlined in Sections 8.1-8.4 including implementation strategies, available 
resources, and approximate water reduction projections.  Timelines have been suggested 
to identify a path that will support the necessary water reductions to meet the stated 
community target by 2015.  
 
It is noted here that the recommended objectives and actions in this plan should be 
considered as a package, as opposed to as standalone recommendations. They are 
closely intertwined, and a comprehensive approach will be most likely to result in 
achievement of Sparwood’s overall water conservation targets. 

8.1 Objective 1 Background and Recommended Actions  
Begin in-depth analysis and public communication of water meter data as soon as 
possible.  

Background 
The District issued a Request for Proposals in April 2010 to engage a contractor to 
undertake a universal water metering program. Public communication is envisioned by the 
District to be fundamental to this program and contractor requirements for this element 
were included in the RFP. With respect to timing, the metering Request for Proposals 
closed on June 24, 2010. Given the steps required to award the contract, along with the 
proposed contract completion date of July 31, 2011, it is anticipated that meter installation 
will begin in the mid-to-late fall of 2010. Installation will be complete by December 2011. At 
that time, bulk water demand and wastewater flows will also be available from upgraded 
monitoring equipment and protocols. This will allow the water use profile presented in 
Section 4 of this report to be refined. 

Recommended Actions  
1. Sparwood should undertake an in-depth analysis of water metering data as soon as 

it becomes available. Timing will be dependent on the type of meter reading system 
being installed. Initial data will likely indicate that the high water users are clustered 
in certain areas of the community – commonly in more affluent neighbourhoods with 
larger lots and in-ground irrigation systems. Doing so will also allow the District to 
better understand water use and will support the municipal leak detection program. 
The use of meter data to identify high users results in a more efficient use of water 
conservation resources. It allows public education efforts to be focused on 
customers who are excessive users, instead of expending effort on customers who 
are already practicing water conservation. 



District of Sparwood Water Smart Action Plan 
 
 

 
16| Page 

2. The District should begin issuing comparative consumption reports, commonly 
known as mock bills, as soon as possible. In order to be effective, mock bills should 
include comparative consumption data showing Sparwood average residential 
consumption as compared to the consumption of the individual home. We note that 
rates do not need to be included on the early mock bills – (see Objective 8.4 for 
recommendations regarding rate setting). 

3. This period of mock billing is highly recommended. While it would delay rate setting, 
there are two clear benefits associated with mock billing. First, as a public education 
exercise, mock billing allows residents to identify and fix leaks and adjust their 
behavior before the actual metered rate takes effect. Second, assuming that many 
residents will lower their consumption during the mock billing period, water rates 
based on consumption data obtained after the mock billing program will help ensure 
there is no loss of revenue when the meter-based water rate takes effect.  

4. Mock bills can be issued on a cycle that is most viable for the District of Sparwood. 
Quarterly mock bills would be ideal, however, bi-annual mock bills can still provide 
effective data gathering and public education benefits.  Assuming that data gathering 
can begin in early 2011, the first set of mock bills, which can be issued after only 
one-two months of data gathering, will support early identification of connections 
with indoor leaks. The next mock billing cycle, ideally in spring or early summer, will 
support identification of connections with inefficient irrigation systems or other 
outdoor leaks. 

5. It can be expected that issuance of mock bills will generate a significant number of 
public enquiries. It is recommended that the District of Sparwood either identify a 
staff member or contract a student who is able to respond to these enquiries in a 
timely fashion, and ideally with a face to face meeting at the residence in question. 

6. As meter data becomes available, ensure that 2009 baseline data is refined, 
including integration bulk water, WWTP, and meter data. 

Expected Water Use Reductions 
The experience of other communities who have implemented universal water metering 
programs has shown reductions of 10 per cent to 15 per cent in indoor water use, and 20 
per cent to 25 per cent in outdoor water use for irrigation. The public education program will 
help to support these reductions. 

Supporting Tools and Resources 
The District’s decision regarding meter-reading technology will influence the manner in 
which meter data are compiled. Proponents responding to the Request for Proposals were 
asked to present options for mobile and fixed reading technologies. Depending on the 
approach chosen, the resources available to the District will differ. A good general 
reference for any meter reading program is the American Water Works Association’s ‘On 
the Job: Meter Reading’ resource, available through the AWWA on-line bookstore. 

8.2 Objective 2 Background and Recommended Actions  
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Implement proven strategies for reducing residential and park/public water 
demands. 

 

Background 
In communities with limited staff and financial resources it is easier to set one clear water 
conservation priority and focus all efforts on that goal, rather than attempting to create a 
wide-ranging plan that spreads resources too thin.  
 
It is important that the recommended actions outlined below are reviewed in conjunction 
with Prologue “A” to this action plan, which outlines the fundamental elements and 
considerations of a successful water conservation campaign.  

Recommended Actions  

8.2.1 Priority One: Reduce Outdoor Water Use 
Residential outdoor irrigation presents an opportunity for water reductions in Sparwood. 
Summer water use doubles over winter consumption. Outdoor irrigation drives peak 
demand and increases pumping costs.  
 
Currently the District utilizes an odd / even day outdoor irrigation bylaw during the summer 
period and encourages residents to abide by this policy. While this is a good start, 
odd/even restrictions may inadvertently program residents to water every other day. When 
people comply with the bylaw they may believe that they are doing their part to conserve 
water and that nothing more is necessary (see Prologue B for a background on watering 
restrictions). The District and its residents should see each other as partners in the effort to 
reduce water consumption. 
 
It is recommended that the District review its current odd/even day bylaw and make 
revisions if necessary. However, to get beyond water reductions achieved through 
sprinkling regulations, a social marketing program focused on behaviour change is 
required. 

8.2.2 Summer Student: The Bridge Between Information and 
Action 

In Penticton they are called “Water Ambassadors” while in Kelowna they are known as 
“Water Spotters.” These are personable summer students hired to positively encourage 
compliance with watering restrictions and trained in methods of outdoor water conservation.  
They spend their time in one-on-one consultation with homeowners, showing them how to 
set their irrigation timers and offering advice on landscape watering efficiency. 
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While it is important to ensure that water regulation policies are enforced, consideration 
should be given to the fact that many people do not break regulations willfully. Often a 
malfunction in a sprinkler system will cause it to run at the wrong times without the 
homeowner’s knowledge. Giving a fine in these situations causes resentment. Even the 
word “warning” has a confrontational sound to it.  
A summer student who is a helpful resource in Sparwood (rather than someone who hands 
out fines) will help create positive awareness about water conservation and help facilitate 
actual behaviour change. 

8.2.3 Free Landscape & Irrigation System Assessments 
In ground automatic sprinklers systems are the main cause of excessive water use – both 
in a residential and a commercial setting. Studies by the irrigation industry in the United 
States indicate that the majority of homeowners do not know how to set their timers or how 
to properly maintain the system. Once installed, the systems are rarely inspected and 
malfunctions create inefficiencies over time. 
 
A typical example of a system malfunction that creates excessive water use is a damaged 
sprinkler head. A sprinkler covered in snow might get run over by a car during the winter, 
resulting in a malfunction during the summer. This will create a brown spot on the lawn 
which the homeowner will attempt to rectify by boosting the timing of the entire system.  As 
more malfunctions occur within the system over time, the homeowner will continue to 
increase the sprinkler run times to compensate. 
 
Sprinkler system inefficiencies are compounded by the fact that they typically operate 
during early morning hours, so broken or misaligned sprinklers heads can go unnoticed and 
un-repaired for years, wasting increasing amounts of water as time goes on. 
 
An inefficient sprinkler system will use 25 – 30 per cent more water than an efficient one. 
Therefore, ensuring efficient residential sprinkler systems should be a top priority for 
Sparwood. It will have a significant impact on reducing peak day and peak hour demand.  
 
The summer student could offer free landscape and irrigation system assessments as a 
part of their duties. They would be trained on how to conduct a basic irrigation system audit 
and how to recognize and recommend plants that use less water. This is an action-oriented 
program that will generate real, measurable results. 

8.2.4 Advertising & Communications 
If reducing outdoor irrigation is the priority for Sparwood, all public education and 
communications efforts should be initially focused in that direction. Newsletters, brochures, 
and advertisements containing water conservation tips are helpful, but their impact may be 
minimal and there is no mechanism to track results.  
 
From a social marketing perspective, it makes more sense to develop a program for 
assessing irrigation systems and use the advertising budget to promote that program. 
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The program could be launched in the spring (May/June) at the home of a well-known 
resident, perhaps the Mayor or a District Councilor. Local media could be invited to the 
launch, and the resulting publicity combined with advertising (direct mail might be the best 
option) would generate requests from the public.  
Soon after the first several irrigation audits have been completed, the focus of the 
advertising and communications could shift to a testimonial approach, featuring the 
homeowners who have actually saved water through the program.  This kind of public 
recognition reinforces positive behaviour and results in more requests for irrigation system 
assessments. 
 
Again, given annual resource constraints, at a future date, once consistent savings in 
outdoor irrigation have been realized and documented, a program targeted toward high 
indoor water users may be developed and effectively implemented. 

8.2.5 Parks & Public Spaces and Leak Detection and Repair 
When a community sets outdoor water conservation as a priority, their own water use 
comes under a critical spotlight. Parks and open space irrigation and leaks are major users 
for many water suppliers. A 2005 study found that the largest single irrigation customer for 
most urban municipalities in British Columbia is their own Parks Department. 
 
Before embarking on a comprehensive program to reduce outdoor water use, Sparwood 
should make every attempt to ensure that they are using water as efficiently as possible in 
parks and public spaces. This can be a challenge because communities have not yet been 
able, for a variety of reasons, to address system leakage and often don’t have the financial 
or human resources to maintain and operate sprinkler systems at optimum efficiency. In 
addition, the public often expects parks to be lush and green. 
 
However, if Sparwood is perceived as “not practicing what they preach” credibility is 
damaged and the commitment to water conservation is questioned.  
 
The summer student could perform irrigation system audits/inventories at all parks, 
schools, and other major public facilities with high irrigation needs. The audits would 
identify immediate system deficiencies such as misaligned or broken sprinkler heads. The 
inventory would help parks management develop a parks water management plan for the 
future. 
 
The audit/inventory would consist of: 

• determining the distribution uniformity (DU) of existing systems  
• identifying every sprinkler head by type (rotor of fixed), manufacturer, and flow rate  
• noting where master valves are or are not present 
• creating a site map of each system for future reference 
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When parks are maintained by different people over many years, inefficiencies may be 
created inadvertently. Broken sprinkler heads might be replaced by whatever happens to 
be in the inventory, rather than with the proper head. Maintenance practices and plans for 
future parks differ, resulting in a mix of products that may not be compatible with each 
other. Knowledge of each system’s intricacies may be lost when experienced staff move or 
retire. 
 
Following the inventory we recommend that staff develop a plan that consists of standards 
for new parks, and a purchasing/maintenance policy that will allow for the gradual 
replacement of existing stand alone irrigation timers to timers that can be connected to a 
weather-based centrally controlled system at some point in the future. 
 
Specific recommendations regarding leak detection are made below at section 8.3. 

8.2.6 Share Resources 
With Fernie (and Elkford - a phase 2 Water Smart Community) relatively close by, 
Sparwood may want to consider sharing resources with its neighbour(s). These 
communities could share the cost of hiring and training a summer student who could serve 
both areas. Pooling resources would also help each community reduce the cost of 
producing and submitting advertising and brochures. 

8.2.7 Expectations 
Given Sparwood’s modest budget it is not possible to implement a water conservation 
program on the same level as larger municipalities. However, the District’s small population 
makes it easier to focus efforts and resources on one key priority and make it a community 
effort. If the population sees significant reductions in water use it helps the idea of water 
conservation gain momentum. This in turn makes it easier to take on the next priority. 
 
It is important to keep in mind that Sparwood has established a five year water 
conservation target, and that water conservation will likely be an ongoing area of action for 
Sparwood. As such, a strategic and phased approach to water conservation education will 
ensure that each barrier and opportunity is addressed in order of highest priority and most 
significant potential results. 

Expected Water Use Reductions 
As a stand-alone measure, public education programs can reduce water use by 
approximately five per cent. The United States Environmental Protection Agency’s Water 
Conservation Plan Guidelines use a range of two per cent to five per cent as a benchmark. 
 
Implementation of the multi-component program noted above, including system 
assessments, audits and review of water use in public areas, would increase these 
savings. It is believed that an additional 10 per cent to 15 per cent savings would be 
garnered through these efforts. 
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Supporting Tools and Resources 
A good reference for developing public education programs in support of various 
sustainability initiatives is a book entitled ‘Fostering Sustainable Behaviour: An Introduction 
to Community-Based Social Marketing’, by Doug McKenzie-Mohr and William Smith. The 
book is available through New Society Publishers, PO Box 189, Gabriola Island BC, V0R 
1X0. 

8.3 Objective 3 Background and Recommended Actions  
Continue leak detection and repair program, in conjunction with ongoing 
infrastructure assessment renewal. 

Background 
The District has been aware of water system losses through leakage for a number of years, 
and has historically dedicated some budget resources toward detection and repair. In 
January 2010 Council chose to significantly increase the funding available to this program, 
raising the annual expenditure from $40,000 to $400,000. This will allow for continuation, 
and enhancement, of the leak detection and repair program. The District has also 
embarked on an infrastructure assessment and renewal program in order to sustain the 
viability of its assets of the long term. 

Recommended Actions  
The recommended actions are generally in keeping with those sanctioned by national 
agencies in Canada and the United States. They comprise the steps set out below, and 
should be implemented on an on-going basis. 
 

1. Perform acoustic leak detection on selected portions of the water system. 
2. Where leaks are detected, determine the optimum approach for repair. There are 

two general methods which are available to the District. The first is excavation and 
replacement, and the second lining of the leaking pipe. Factors including pipe 
accessibility, status of surrounding / adjacent infrastructure (i.e. wastewater 
collection line), condition of overlying road and pavement structure (i.e. require 
concurrent upgrading), and contractor availability should all be taken into account in 
determining the optimum approach. 

3. Repair leaks. 
4. Publicize results of leak detection and repair program. The District is demonstrating 

leadership in undertaking this program, and not placing the onus entirely on water 
utility customers to conserve water through efforts motivated, in part, by the 
universal metering program. 

5. Integrate work on leak detection and repair with the District’s infrastructure 
assessment and renewal program. With respect to leak detection, this could include 
noting areas of extensive leaks as part of the water system assessment. Once leaks 
are repaired, this should be reflected in the ‘renewal’ portion of the infrastructure 
program. 
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6. In a broader sense, leak detection and repair work should be placed in the context of 
the District’s efforts to better reconcile water use, drawing on improved information 
available from enhanced metering programs (individual and bulk). 

Expected Water Use Reductions 
Once fully implemented, it is anticipated that the District’s leak detection and repair 
program will result in water use reductions in the 50 per cent range. As improved data 
becomes available from upgraded monitoring equipment and protocols, and the extent of 
system leakage is clarified, this target will be refined. 

Supporting Tools and Resources 
• Water Use and Loss in Water Distribution Systems – A Best Practice by the National 

Guide to Sustainable Municipal Infrastructure – Federation of Canadian 
Municipalities (FCM) and National Research Council. This is available online through 
the FCM’s Sustainable Communities website;  

• Water Audits and Loss Control Programs, Third Edition, American Water Works 
Association (AWWA). This is available through the AWWA’s online bookstore. 

• Columbia Basin Trust’s multi-community collaborative leak detection RFP is a 
potential template for a future approach to the procurement of leak detection 
services. 

8.4 Objective 4 Background and Recommended Actions 
Undertake water rate structure review. 

Background 
The District of Sparwood is implementing a universal water metering program between the 
fall of 2010 and December 2011. Meters will allow the District to monitor volumes of water 
consumed, and charge utility customers based on volume. The rates to be applied on a 
volumetric basis need to be ascertained. 

Recommended Actions  
Water rate-setting exercises must account for consumer behaviour, water system 
operation, financial, political and other considerations. An approach to completing this 
exercise in Sparwood is set out below. 

 
1. Assemble a task force comprising District staff from the Planning and Information, 

Public Works and Finance Departments to complete the water rate structure review. 
If desired, Council representatives could be included on the task force. October 
2012. 

2. Review key objectives to be achieved through the new rate structure, including 
revenue needs and stability, conservation effectiveness, equity and administrative 
efficiency. November 2012. 

3. Review alternative rate structures. November 2012. 
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4. Gather required background information (revenue requirements, number and type of 
customers, etc.). January – February 2012. 

5. Calculate initial rate options, and describe advantages and disadvantages of each 
option. March 2012. 

6. Select preferred rate option. April 2012. 
7. Conduct public engagement program to apprise community of new water rates, 

timing of implementation and other relevant information. May 2012. 
8. Revise appropriate District Bylaw to reflect new water rates. September 2012. 

Expected Water Use Reductions 
Revised water rates in combination with universal metering are expected to result in 
reductions of 10 per cent to 15 per cent in indoor water use, and 20 per cent to 25 per cent 
in peak summer outdoor water use. 

Supporting Tools and Resources 
• Environment Canada’s 2008 Municipal Water Pricing Report, available online on the 

Environment Canada website; 
• POLIS- Worth Every Penny: A Primer on Conservation-Oriented Water Pricing; 
• Canadian Water and Wastewater Association’s (CWWA) Primer on Setting Water 

and Wastewater Rates, available through the CWWA office (phone 613.241.5692; 
email admin@cwwa.ca); 

• US Environmental Protection Agency’s Water and Wastewater Pricing – An 
Informational Overview, available on their website; 

• American Water Works Association’s (AWWA) Principles of Water Rates, Fees and 
Charges, available through the AWWA online bookstore. 

8.5 Total Expected Water Savings 
Once fully implemented, the action steps outlined above are expected to result in water 
savings in excess of 50 per cent in Sparwood. Leak detection and repair will account for 
approximately 50 per cent, and water metering / education / rates result in an additional 10 
per cent to 15 per cent savings in indoor use, and 20 per cent to 25 per cent in peak 
summer demands. The magnitude of expected water savings will be reviewed and refined 
as bulk water demands and wastewater flows become available from upgraded monitoring 
equipment and protocols. In addition, water use statistics from the universal metering 
program will be helpful in this regard. 
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9.0 Monitoring and Reporting Protocol 
CBT has finalized the following monitoring and reporting protocol after consultation with 
participating Water Smart Communities. 

Baseline Measurement Protocol 
CBT Basin wide target of 20 per cent reduction in community water consumption by 2015 is 
defined as:  
 
20 per cent reduction from total gross 2009 community water consumption in participating 
Columbia Basin Water Smart Communities by 2015. 

Points of Clarification 
CBT’s 20 per cent target will be evaluated against the aggregate result of participating 
Water Smart communities’ change in gross consumption. The individual community targets 
will be based on the change in their own gross consumption. 
 
Population change is not factored into achievement of this target but reporting BC census 
data for your community is included in the monitoring and reporting protocol so as to allow 
for calculation of estimated litres per capita per day (lpd) figures. CBT will not report 
publicly on lpd estimates due to lack of reliability of existing data. The exception to this is 
communities that are metered or become metered during the course of the Columbia Basin 
Water Smart initiative. 

Reporting Frequency 
Annual reports for the preceding year are due on January 30 beginning in January of 2011 
through to January 2016 for a total of six reports for all participating Water Smart 
communities. 2009 baseline data has been established in the Water Smart Action Plans 
and need not be reported by each community. 

Required Data 
• Annual Gross Consumption. 
• Monthly Gross Consumption. 
• BC census data for your community for 2006, 2011, and 2016. 
• Metering data summary if and when it becomes available. 
• Number of connections by class including residential, commercial, Institutional. 
• Notable climate event summary. 

CBT Public Information Releases 
CBT will report publicly on the aggregate percent change in gross consumption for the 
participating communities as well as individual community percent changes. Communities 
may choose to report additional information publically if desired such as litres per capita per 
day changes. 
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APPENDIX A: Columbia Basin Water Smart Charter 
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APPENDIX B: Glossary of Acronyms 
AWWA American Water Works Association 
CBT Columbia Basin Trust 
CWWA Canadian Water Works Association 
FCM 
GMF 

Federation of Canadian Municipalities Green Municipal Fund 

ICI Institutional, Commercial, and Industrial 
I&I Infiltration and Inflow – Extraneous flows in a sewage collection system such as 

groundwater or surface water that enters the sanitary sewer system through 
defective pipes, leaking service connections, pipe joints, access port walls 
and/or manhole covers. Improper connections such as building foundation or 
cellar drains, yard and area drains, roof leaders or rainwater downspouts, 
cooling water discharge, and drains from springs/swampy areas are also 
typically included in I&I numbers. 

Lpd Litres per capita per day 
m3 Cubic metres 
ML Megalitre = 1,000,000 litres. For reference, an Olympic sized swimming pool 

holds 2.5 ML 
OCP  Official Community Plan 
SFD Single Family Dwelling 
UFW Unaccounted For Water is also known as Non Revenue Water and is typically 

defined as water that is produced but is “lost” before it reaches the consumer. 
These identified losses can be real or perceived. Real losses (also referred to 
as physical losses) can be listed as leakage or unmetered flushing, testing, and 
fire fighting. Perceived or apparent losses are largely due to metering 
inaccuracies, metering bypass or illegal connections 

USL Urban Systems Ltd. 

 


