
 

Committee of the Whole 
Agenda 

 
 

The agenda for the Freestanding Committee of the Whole meeting to be held in the Conference 
Room of the Municipal Hall, 8645 Stave Lake Street, Mission, British Columbia on Monday, April 15, 
2013, commencing at 2:00 p.m. 

 

1. CALL TO ORDER   

2. ADOPTION OF AGENDA   

3. ENGINEERING AND PUBLIC WORKS   

(a) Water Meters Presentation (Councillor Jewell)   

Background Materials   

i. Copy of Councillor Jewell’s Presentation  Page 2 

ii. Report on Water Meters, dated April 15, 2013, by the Director of 
Engineering and Public Works, the Manager of Finance, and the 
Deputy Chief Administrative Officer  

 
Page 24 

4. ADJOURNMENT   
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WATER METERS:
An essential part of Mission’s

Strategic Long Term Water Supply

& Demand Management

April 15, 2013
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OVERVIEW

 Objective: to frame the issues and action plan

 Background

 State of the AMWSC partnership

 Why the District of Mission should have water meters

 The right water meter program -- at the right time

 Political considerations

 What CRMG didn’t understand about Water Meters

 Public considerations

 The right Citizen Engagement process

 Leadership and stewardship
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BACKGROUND

 Stave Lake P3 was rejected by the former Mission Council 

and by Abbotsford citizens in their referendum

 This caused the AMWSC partnership to become dysfunctional

 Both new Councils committed to rebuilding the partnership

 Abbotsford staff continued producing reports stating that 

Stave Lake would be required within 5 years

 Mission staff produced our own Water Study showing that a 

program of “Wise Water Management” (WWM) would delay 

the need for a major new source by potentially 20 years

 based on the level and success of conservation measures

 Water meters are an essential part of Mission’s WWM strategy

 Council accepted this in principle, subject to our Citizen 

Engagement process, and this was received by the AMWSC
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STATE OF THE AMWSC PARTNERSHIP

 Abbotsford begrudgingly accepted the validity of Mission’s 
Water Study and strategy of Wise Water Management (WWM)
 Without this, Mission would now either be forced to borrow $60M+

for the Stave Lake project, or to exit the partnership and find the 
necessary funding and staff to run our own water system

 Mission now needs to walk its own talk
 Mission has preached WWM, stating that a new source isn’t needed

 But Mission’s consumption per capita is about double Abbotsford’s

 With conservation, new meters and bi-monthly billing, Abbotsford’s 
consumption has been reduced from about 285 to 200 lpd/person (SFR)

 Mission’s consumption is estimated at 466 lpd/person

 Abbotsford is expecting Mission to deploy water meters

 Mission has insisted that, if it does implement universal water meters, 
this would be considered equivalent to a new source and postpone the 
need for another major source for at least 10 years

 Long term stability of our partnership probably depends on 
consumption rates being in line -- and that depends on meters
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WHY MISSION SHOULD HAVE WATER METERS

 Status quo not compatible with long term sustainability of AMWSC partnership

 It would be much more costly to run our own water utility (if we exit the partnership)

 In the long term, water meters would help Mission save money

 Meters would lead to reduced consumption (federal est. 39%), hence Mission’s share 
of water system operating costs would be reduced (approx. $100,000 per year)

 Mission’s share of capital cost of a new major source could be reduced from about 
25% to 20% (i.e. Mission could save about $20M on a $400M project)

 Mission now has funding available for water meters

 Major qualitative benefits

 User-pay principle promotes and rewards responsibility

 A good majority of citizens will save money (estimated 65% to 75% of taxpayers)

 Conservation promotes provincial goals re environmental sustainability

 Wise Water Management requires water meters

 It’s not possible to effectively manage something that isn’t measured

 System management, planning, optimization, operation and leak detection

 Conservation programs to reduce Mission’s consumption and align with Abbotsford
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THE RIGHT PROGRAM -- AT THE RIGHT TIME

 As water meters are essential to the AMWSC partnership, the alternatives are 
either a voluntary or universal program, and the time to decide is NOW

 A voluntary program has strong merit – but also has serious defects

 Gain experience and credibility with minimum adverse reaction

 Many years to achieve the goal of significantly reduced consumption

 More costly to implement and administer than a universal program in the long run

 A universal program has much greater merit - but considerable public controversy

 Opponents can be expected to run a negative campaign to maximize fears and doubt

 Much quicker achievement of substantially reduced consumption

 Significantly more effective and less costly than a voluntary program in the long run

 Many important factors in designing the right program, including

 Must guarantee that those who consume less than the average will save money

 For those who don’t opt-in to a voluntary program, rates must increase to cover costs

 Flexibility re citizen concerns [e.g. optional interior meters to avoid digging up driveways]

 An honest and open process of Citizen Engagement

 Let’s try to engage both the public champions and critics in the process

 Let’s ask the citizens to advise Council how they wish us to proceed
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POLITICAL CONSIDERATIONS

 Political wisdom?

 “Politicians should never put both feet in their mouth at the same 

time, as this would leave them without a leg to stand on.”

 “This Council won’t need a spin doctor to deal with water meters, but 

they could probably use a chiropractor.”

 The issue of breaking a campaign promise:

 Kathy Morse: “Not everyone voted for you, and not everyone agreed 

with all your promises. But everyone wants and expects elected officials 

to do the right thing.  Breaking a promise would be the right thing to do 

if it was based on a misunderstanding of the actual situation.”

 Political bottom line:

 We can expect considerable political opposition, but we should be able 

to earn a positive public perception of our leadership, honesty and 

commitment to our open Citizen Engagement process.
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WHAT CRMG DIDN’T UNDERSTAND

 We’ve learned many new facts about our Water system

 Water meters are necessary to sustain the AMWSC partnership

 We don’t actually know how much water Mission residents consume, 
but available data indicates about double that of Abbotsford per capita

 With their new meters and bi-monthly billing, Abbotsford has reduced 
consumption from approx. 285 to 200 litres per day per person

 The best estimate for Mission is 466 litres per day per person

 Funding for water meters is now available

 Potentially saves about $20M on Mission’s share of a new source

 Delays the need for a new water source and major borrowing – thereby 
providing the time and financial capacity to serve other public needs

 Presently, about two-thirds of Mission residents who conserve 
water are over-charged and subsidize those who over-consume

 Secondary benefits include water conservation and leak 
detection (est. 30-50% reduction in water consumption)
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PUBLIC CONSIDERATIONS

 Citizen Engagement on water meters will have major impact

 It will play a major role in shaping public perception of both Council and 
Mission’s new Citizen Engagement office

 It will stimulate public participation on an essential public issue

 Some people will probably want meters for reasons of principle

 To promote conservation and environmental sustainability

 To embrace the user-pay principle – for equitable charging of all taxpayers 
and to incent personal responsibility

 Most people will probably be motivated by self-interest

 More than 60% of our taxpayers already consume less than the average, 
so water meters would save them money

 Almost certainly about 70% to 80% could consume less - and save money

 Those who consume above the average ought to pay more for using 
more, and should not be subsidized by the majority who conserve

 These powerful facts should persuade a strong majority that water meters 
are indeed the right and most responsible decision
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ABBOTSFORD’S ANNUAL WATER CONSUMPTION

 61.4% of Abbotsford residents consume less than Abbotsford Avg

 91.1% of Abbotsford residents consume less than Mission average

 1339 Abby > 2xAvg; 258 > 3xAvg; 80 > 4xAvg; 13 > 10xAvg; 4 > 18xAvg 
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THE RIGHT CITIZEN ENGAGEMENT PROCESS

 Council should express a clear recommendation on either 

voluntary or universal water meters, while stressing our 

commitment to a genuinely open citizen engagement process

 The Citizen Engagement officer would develop and present 

their plan to Council, then undertake the process and report 

on citizen recommendations

 Whether citizens support voluntary or universal water meters

 Whether a referendum is recommended or advisable

 Goals:  

 to hear from both the critics and average citizens

 to build consensus, and hopefully minimize divisiveness
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LEADERSHIP AND STEWARDSHIP

 For both Council and citizens, water meters will probably be our 
greatest challenge in practicing responsible leadership and 
stewardship, with long lasting consequences 

 Almost everyone would probably agree that water meters will 
eventually be implemented in Mission (as everywhere)

 So there’s no time that would provide greater benefits than NOW!

 The voluntary option would get us started, and eventually get us 
there, and has no public or political downside

 The universal option would be a much quicker and more cost 
effective way to get the job done, but has public and political issues 
that can only be adequately addressed through a successful citizen 
engagement process

 Hence, Council is called upon to demonstrate vision and leadership, 
tempered by its commitment to an open citizen engagement process

 Council is urged to endorse our staff recommendation for universal 
water meters -- subject to citizen affirmation
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EXCERPTS FROM MISSION’S

Strategic Long Term 

Water Supply and Demand 

Management Study

August 2012
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Mission’s Consumption

 Used bulk meter data, ICI meter data, multi family meter 
data

 Our share of sewer use is 19.5% but water is 25.5%

 Consistent with federal statistics that metered communities 
use 39% less water than non-metered
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Future Consumption

 Three conservation scenarios

 Low

 Status Quo (rebates, education, sprinkling rules, bans when 
required)

 Moderate

 Voluntary water meters (80% metered after 8 years, 19% 
less consumption)

 High

 Mandatory water meters (100% metered, 37% less 
consumption after 3 years, could be as much as 50%)
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Model Results

• Average Day Consumption can be met until 2050
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Model Results

• Maximum Day Consumption can be met until 2021, 
2034, 2041 for low, moderate and high scenarios
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Wise Water Management 

Principles

 Recognizes that water and water supply infrastructure are 
valuable assets and important for Mission's community well 
being and growth

 Opportunities for innovative cost effective efficiency 
improvements in the supply system must be exhausted prior 
to developing new sources

 Measures must be implemented to reduce MDC and delay the 
need for developing new sources

 Sustainable water stewardship

 Long term fiscal responsibility and financial sustainability to 
fulfill our commitment to inter-generation equity
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New Source Financial Implications

 Mandatory meters most attractive, Miracle Valley wells / 
Cannell Lake mix needs to be fully evaluated
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Owner Water Supply #Years Lifecycle NPV NPV per Year 
Option System is Cost per ML of Extension 

Extended NPV ($/ML) ($/Yr) 
Beyond ($) 

Status Quo 
untary eters 

Mandatory Meters 20 $5,714,300 $81 $285,715 
Mission Miracle Valley 

Wells 32 $62,567,200 $275 $1,955,225 
(Low Cap.) 

Miracle Valley 
Wells 9 $9,983,200 $733 $1,109,250 

(Low Cap.) 
Miracle Valley 

AMWSC Wells 32 $12,440,000 $55 $388,750 
(High Cap.) 

Stave L. to Cannel 
25 $19,271,500 $153 $770,861 

L. 



Results
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Recommendations
 Release this report to the public and the AMWSC as part of an overall 

communication plan regarding water supply, demand and the need to adopt a 
Wise Water Management approach and request the public’s input on this report 
and how to best serve their interests.  This should be done in concert with the 
planned AMWSC public consultation program and Council’s Community Dialogue 
session in fall 2012;

 Support a mandatory water meter program in principle pending the outcome of 
the public input in (a) above;

 Explore opportunities to improve Mission’s oversight within the AMWSC;

 In conjunction with the AMWSC, ensure that Mission will not be expected to 
make significant investments in a new water source within a reasonable time 
after implementing mandatory water meters;

 In conjunction with the AMWSC, implement the Wise Water Management 
principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and develop measurable actions that can be 
implemented to measure progress towards implementing the principles; and

 In conjunction with the AMWSC, decide what is the best solution for increasing 
existing system capacity and / or reducing MDC and when a new source may be 
truly required.  Any decision on a new source must include an evaluation of the 
ability to add value to the current system, in particular, the best use of Cannell 
Lake.
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Staff Report to Council 
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File Category: INF.WAT.MET 
File Folder: Water metering reports 

DATE:   April 15, 2013 

TO:   Mayor and Council 

FROM: Rick Bomhof, Director of Engineering & Public Works, Kris Boland, Manager of 
Finance, and Paul Gipps, Deputy Chief Administrative Officer 

SUBJECT:  Water Meters 
ATTACHMENTS: Appendix A – Water Meter System, Summary of Financial Implications 
 Appendix B – Strategic Long Term Water Supply and Demand Management 

Study 
 

RECOMMENDATIONS:   
That Council provide direction to staff in terms of the next steps with water metering in the 
District of Mission including whether any of the options presented are preferred. 

PURPOSE: 
This report addresses the following recommendations, which were approved at the October 15, 2012 
regular meeting of Council: 

“That staff develop a financial strategy including detailed universal water metering cost and 
rate analysis for Council’s consideration; and 

That staff prepare a complete communication strategy to fully engage the community in both 
education and providing a variety of ways to receive input.” 

BACKGROUND: 
There has been much discussion and debate over the volume of water being consumed by Mission 
residents, or lost by its infrastructure through leakage, in comparison to Abbotsford.  District staff have 
undertaken a variety of measures to address this difference in volume such as leak detection, 
conservation education, and upgraded bulk meters. 

Over the last few months, staff has undertaken a financial and operational analysis of water metering 
operations, including onsite discussions with other jurisdictions that are in the process of installing 
meters. Staff have also given preliminary consideration to partnering with an outside agency for 
various aspects of the metering, such as meter reading or billing, rather than using internal resources.  

The options considered in this report are: 

1) Status quo.  

2) Proceed with a referendum question for a District initiated universal water metering program. 

3) Customer initiated water meter program (i.e. voluntary approach). 

Staff have researched the benefits and challenges of water metering and while there is not a clear cut 
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financial business case to support water meters, it provides other benefits such as greater equity for 
consumers, i.e. “user pay”, and provides consumption information which in turn gives staff the ability 
to assist customers who wish to reduce their consumption. Additional benefits are listed in the 
discussion section of this report.  

There are numerous intangible benefits to having water meters on each property, however these are 
difficult to quantify financially. To that end, this report is intended to provide Council and the public 
with an analysis of a number of options for the consideration of water meters.  

District staff met with several representatives from Surrey and Richmond, who are both in various 
stages of implementing a water metering program.   

Surrey’s water meter installation program has been in place for 10 years, and is a combination of city 
initiated and customer initiated installations. The city initiated part of the program is aimed at all new 
single family dwellings constructed since 1995.  Surrey currently has 70% of their single family 
residences metered.  The customer initiated program has been moderately successful, resulting in 
50% of customers being metered over the 10 year period. The remaining 20% of customers are 
metered as a result of the city initiated program.  The program is considered moderately successful as 
the incentive is significant, yet take up has been slow.  

Surrey’s customer initiated program initially started with meters installed inside the building. However, 
due to the number of finished basements, uncooperative homeowners, complaints about meter 
locations, scheduling challenges, as well as concerns about lawn sprinkling systems connected 
before the meter, all meter installations are now being done at the property line.   

The incentive for the customer initiated water meter program in Surrey sees all costs of installation 
being borne by the municipality. The average metered rate is set at 50% of the flat rate, or $400 
annually vs. $800. Surrey metering representatives have concluded that savings alone are not a 
sufficient incentive to encourage a faster take up on water meters.  

Richmond has a very similar program to that of Surrey, with customer initiated installations for existing 
homes. They also have a city initiated installation program for new single family dwellings, as well as 
whenever a water main is replaced or upgraded (i.e. whether or not a customer has volunteered, a 
meter is automatically installed if the water main fronting their property is replaced).  All costs of the 
customer initiated installation are covered by the municipality. Meters for single family homes are only 
installed at the property line.  Richmond is currently 70% metered at the eight year mark of the 
program; about 47% of the meters are a result of the customer initiated program, and the remaining 
23% has resulted from the city initiated program.  

DISCUSSION AND ANALYSIS:  
This part of the report is structured to provide an analysis of the options for a water metering program 
for Mission. Appendix B attached to this report is the original analysis done by Mission in August 
2012, which led Council to direct staff to look at a water metering program. Staff believes the most 
accurate and effective way to determine water use for Mission is through the use of individual meters. 
Therefore staff’s preferred direction is option 2, i.e. to proceed with a referendum question for a 
District initiated universal water metering program.   

There are numerous benefits to having water meters installed throughout the community, such as: 

1) User equity: people pay for their water based upon consumption. 

2) Regional equity: Mission can more effectively manage their regional financial contribution once 
we have certainty on the amount of non-revenue water. Also, since meters generally lead to 
water conservation, the result would be a lower share of regional water costs for Mission.   
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3) Water use efficiency: a metering program is the most effective leak detection system for both 
the homeowner and the purveyor. If the meter program is structured correctly, it also is 
effective in reducing consumption, which will help delay future new water source needs. 

4) Improved management of the water system: staff would have the ability to develop more 
accurate per capita consumption information and offer assistance to residents who would like 
to reduce their usage and resulting charges.  

5) Solve the secondary suite billing issue: since each user would be paying for the actual quantity 
of water used, the current practice of double-billing utilities for residences with a known 
secondary suite would be eliminated. 

6) It represents good stewardship of the water supply system through water conservation, and 
using only what is needed of a scarce resource.  

There are also challenges with a metering program, such as: 

1) Installation and program costs: there are significant costs to install meters to each property, as 
well there are additional costs to operate and maintain a metered system as detailed in 
Appendix A. 

2) Homeowner buy-in: the metering of water is controversial, and not supported by a portion of 
the population.  

In researching a water meter installation program for Mission, staff identified the following areas as 
options that Council and the community will need to consider.  

1) District initiated program vs. customer initiated program. 

2) Property line installation vs. in-home installation. 

3) Water rates under a metered program (i.e. what portion should be flat rate vs. metered rate, 
and what should the rates be set at). 

Status Quo 
Currently, the District installs residential water meters at the property line only for new dwellings, while 
the remaining residential customers are not metered and pay a flat-rate. This necessitates a two 
tiered billing system, and given the small numbers of metered customers, this system is currently 
manageable, however the rate structure for these metered properties is not sustainable.   

Benefits: 

1) There are no significant capital outlays. 

2) Staff training and process changes are minimal. 

3) The public acceptance is high. 

Challenges: 

1) The rate structure is significantly undervalued for currently metered customers, and is not 
sustainable as the program grows. 

2) We do not address the secondary suite utility double-billing issue. 

3) Regional and individual equity is not accurately addressed. 

4) Regional relationship challenges. 

If the District remains with the status quo, consideration will need to be given soon to a new rate 
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structure for the current metered water users, given that the existing system will not be sustainable as 
residential meter installations increase through new construction.  

District initiated vs. Customer Initiated Program 
Under both District initiated and customer initiated programs it is proposed that the program is 100% 
funded by the District (consistent with other local governments). 

A District initiated program is a phased installation of all single family residential properties over a 
given period whereas a customer initiated program is a user initiated installation and has no fixed 
timing. A District initiated program would see all single family residential properties receive a water 
meter over a fixed period of time such as 2 to 3 years. A customer initiated program would not have a 
fixed timeline as it would depend on the uptake by the residents.  A full financial analysis is provided 
in Appendix A. 

District Initiated Program 
Benefits of a District initiated program: 

1) Program is initiated and completed in a short time frame which provides residents with more 
equitable costs sooner. 

2) Leakage is more quickly determined. 

3) Higher quantity of meters installed over a shorter time period is expected to lead to lower 
average cost per installation than the customer initiated program (i.e. economies of scale).  

4) Equitable distribution of regional cost is realized sooner. 

5) Future water needs are known more accurately and realistic planning can begin sooner. 

6) Administration of secondary suites utilities is dealt with sooner. 

7) Use of Gas Tax funding before the deadline of 2018 is realized. 

Challenges of a District initiated program: 

1) The financial impact to reserves is that the funding to implement system is required in the first 
few years, and may require additional costs for borrowing. 

2) The financial cost to administer the program, whether in-house or contracted out. 

3) Controversial decision for Council. 

Customer Initiated Program 
Benefits of a customer initiated program: 

1) User choice, i.e. not imposed by Council. 

2) Financial impact to reserves is spread out over a longer period of time. 

Challenges of a customer initiated program: 

1) Two-tiered water rates, i.e. one rate for metered customers and another for flat-rate 
customers. This makes it difficult to forecast water rates since the early adopters will likely be 
the lower consumers which would require the unmetered flat rates to be increased more 
rapidly to make up for reduced revenues from metered customers.   

2) Administration of two systems is more costly and will require additional staffing similar to a 
District initiated system, however planning for additional staffing will be difficult due to not 
knowing how many customers will request a meter in any given year.  
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3) The equitable distribution of costs amongst users will not happen for an extended period. 

4) Realization and equitable cost allocation of the regional system will take longer. 

5) Potential conservation is not realized until much later. 

6) Lower quantity of meters installed over an unknown time period is expected to lead to higher 
average cost per installation than the District initiated program.  

7) It is difficult to predict the timing of capital funding requirements, since the funding required is 
dependent on how many customers request a meter.  

8) It is not likely all the Gas Tax monies available could be used as eligible expenses for the 
customer initiated program as the uptake is not expected to be significant enough to meet the 
2018 deadline.  Alternative projects will need to be considered developed and approved in the 
very near future to avoid loss of these provincial and federal funds.  

The customer initiated program experience in Surrey and Richmond indicates that even though there 
is a substantial cost savings to each property owner, i.e. up to 50% savings, the uptake is only at 
about 50% at 10 years and 8 years respectively. Other information learned from these two programs 
is: 

1) A customer initiated program that offers a financial incentive as encouragement, such as a 
reduced charge, could work to counteract the goal of water conservation. There is little 
motivation for the customer to conserve water, since they already recognize a financial benefit 
simply by volunteering for the program.  

2) The first group of volunteers generally don’t result in significant savings in water usage, since 
many are already low users of water who were attracted to the program knowing that their 
lower than average usage will result in a financial savings. This means that likely minimal 
regional cost sharing savings would result in the early years of the program.  

Install at Property Line vs. Inside the House 
Installations at the property line involve installing a meter chamber (usually a concrete box) with a 
steel lid, meter and radio connection.  Installations inside the house involve a range of renovations to 
enable installation of the meter and radio wiring within the house. Renovations can range from very 
minor to substantial depending on the interior finish levels of the homes, and the location of the water 
service within the home.  

Surrey will only allow meters to be installed inside the house if the customer refuses to allow the 
installation at the property line. This is a rare exception though, given that the primary concern of most 
customers is privacy; most customers would simply rather not have the meter installed inside the 
house. Richmond does not allow inside installations of water meters.  

Benefits of inside installations: 

1) There is potential cost savings with the installation depending on the finish of the home in the 
area of the meter installation. 

Challenges of inside installations: 

1) Installing a meter inside and matching interior finishes could prove to be costly. 

2) A meter installed in an unfinished basement is relatively easy; however, when the home owner 
subsequently finishes their basement the meter may not be accessible for maintenance or 
replacement.  

3) Inside installations may create some liability issues in the case of a meter failure.  
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4) Routine inspections are more challenging, permitting the installation of a water bypass before 
the meter to avoid high charges. 

5) Homes with irrigation systems are regularly connected outside the house so outdoor water 
usage would go undetected.  

6) Customers may have concerns about the radio waves emitted during water meter 
communication periods, even though this is very limited. 

Benefits of property line installations: 

1) Coordination of installation with property owner is easy. 

2) Reduced liability for meter failure. 

3) Accessibility for maintenance and reading. 

4) More accurate water use data, i.e. sprinklers connected directly to the service line and service 
line leaks are captured by the water meter. 

5) Less concern about radio waves emitted from meters.  

Challenges of property line installations: 

1) Upfront capital costs. 

2) Service locations may not be known. 

Metered Rates vs. Flat Rates 
The consideration of the rate structure needs to address a flat rate portion along with a consumption 
rate portion of the water utility.  The flat rate portion should be set at a level to recover costs 
associated with installation and maintenance of the basic water supply system, whereas the 
consumption portion should be set to recover costs associated with operation and conveyance and 
usage of water in the system.  Currently the District only has a flat rate of $465 per year.  
Consideration should be given under a metered program where a flat rate is set so that the base 
system is always funded.  Utility companies recommend that the flat rate is set based on costs, and 
not be higher than the average consumption-based charge. Refer to the Metered Water Rate 
Philosophy section of Appendix A for further details of Mission’s case. 

The benefits of proceeding in this manner ensure the District receives the minimum revenue 
necessary to manage the system and reduces the likelihood of fluctuating utility rates.  It is very 
important that the consumption rate portion is at least 50% of the invoice so that those properties that 
want to conserve and do conserve can realize a savings.  

In Mission’s case, given that the majority of the water supply system is fed by gravity, this means very 
little of the system costs are variable in nature (i.e. minimal amounts of cost are related to the volume 
of water used in a given year). This makes it a challenge to collect the amount of revenue required to 
operate the system, given that customers expect a decrease in their bill as a result of conservation, 
while the costs of operating the system do not decrease accordingly.  

Currently the District has two systems with respect to billing.  There is a flat rate charge of $465 per 
year for the majority of users, and a metered charge based on consumption for a few users (i.e. new 
construction since 2009).  The revenue received from currently metered properties would not sustain 
the water utility, as it is on average only a fraction of the flat-rate charge.  

Impacts on Secondary Suites 
Currently homes with approved secondary suites are double billed for water, sanitary sewer and solid 
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waste collection. Council has expressed concern about the inequity of this cost and a desire to 
eliminate this practice. While unrelated to the water meter question, installation of water meters would 
be the natural stage to remove double billing as the main principle of metering is ‘user pay’. This 
would also impact the sewer charge on the same basis.  

The solid waste double charge could also be removed however it would limit the number of garbage 
cans to two per week versus four currently. Stickers would still be available for purchase for additional 
garbage cans that exceed the weekly limit.  

The cost impacts of eliminating secondary suite double billings are shown in Appendix ‘A’.   

Implementation Period and Phasing of Installation 
District Initiated Program 
Under a District initiated program the implementation period would begin immediately upon approval 
and be concluded over a 2-3 year period.  The program would likely follow a phased approach where 
the District would be divided up into areas and systematically proceed.  This would allow installation 
lessons learned in phase one to be implemented in phase two, and would proceed in this manner until 
completion.  

The District would also consider a phased-in approach to reading where shadow billing for the first 
year would be undertaken to give residents the time to find and fix leaks prior to meter billing and to 
consider the benefits of conservation as it pertains to their usage.  

Customer Initiated Program  
There will not be a phased approach for a customer initiated metering program, however shadow 
billing could proceed as in the District initiated scenario. 

Concluding Remarks 
The installation of water meters throughout the District would provide an equitable distribution of water 
user fees amongst our citizens, as well address much of the regional equity with our regional partner. 
Water meters also provide a critical measurement tool to properly manage a scarce and valuable 
resource, and the conservation promoted by water meters can serve to post-pone the need for an 
expensive new water source. Having said that, the consideration of metering all properties comes with 
significant financial implications, and those implications need to be weighed against the benefits of 
metering.   

This report is intended to provide an analysis of the types of water metering programs and options for 
Council to consider as they wrestle with the decision on how to proceed.  It is staff’s opinion, that 
given the installation of water meters will affect the majority of residents in Mission, Council should 
consider posing the question of metering as a general referendum to the citizens of Mission.   

COUNCIL GOALS/OBJECTIVES:  
This report is directly related to Council’s objective of providing for Mission’s future water needs. 

FINANCIAL IMPLICATIONS: 
See Appendix A for a discussion of the financial implications associated with implementing water 
meters, including: 

1) Regional cost savings estimates. 

2) Installation cost estimates. 
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3) Operating cost estimates. 

4) Funding options. 

5) Estimated impact on the water utility financial plan and reserves. 

6) Metered water rate philosophy. 

7) Cost of borrowing. 

COMMUNICATION: 
A complete, non-partisan community engagement process needs to be developed and initiated.  The 
process should include handouts, website updates, neighbourhood meetings, town hall meetings, and 
customer surveys. This process would be primarily led by staff; however the development of 
materials, hand-outs and website development would require external assistance. The cost of this 
community engagement process is estimated to not exceed $30,000. 

In considering the best approach, staff is asking Council to provide direction as to whether or not a 
referendum question should be developed as the best means to move forward.  In this situation 
Council and staff would develop a “Question” for the public and follow a formal referendum process. 
This would definitely provide Council with the wishes of the community.  The cost of a referendum 
would be approximately $35,000. 

SUMMARY AND CONCLUSION:  
There has been much discussion and debate over the volume of water being consumed by Mission 
residents, or lost by its infrastructure through leakage, in comparison to Abbotsford.  District staff have 
undertaken a variety of measures to address this difference in volume such as leak detection, 
conservation education, and upgraded bulk meters. 

Staff believes the most accurate and effective way to determine water use for Mission is through the 
use of individual meters.  To that end, this report is intended to provide Council and the public with an 
analysis of a number of options for the consideration of individual water meters.  

SIGN-OFFS:  
 
 
 
 
Rick Bomhof, Director of Engineering & Public 
Works 

 

 
Kris Boland, Manager of Finance 

 

 
Paul Gipps, Deputy Chief Administrative Officer 
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Appendix A - Water Meter System, Summary of Financial Implications 
 

Regional Cost Savings Estimates  
Mission and Abbotsford share regional water system costs based on annual water usage in each 
municipality. Estimates indicate that Mission’s per-capita water usage is considerably higher than 
Abbotsford’s, which means Mission can reduce its share of regional water costs if water meters result in 
water conservation.  

The estimated savings in Table 1 are based on a number of assumptions, including the amount of water 
conservation that would occur as a result of water meters, the rate of uptake in a customer initiated 
metering program, the success of future water conservation efforts in Abbotsford, and any changes that 
may occur in the long-term financial plan. Thus, these estimates have a fairly low level of certainty.  

Furthermore, Mission’s actual water usage in 2011 was 26.47% of the regional system, while preliminary 
data for 2012 suggests that Mission’s actual water usage has dropped to about 23.5%. This is the lowest 
it has been since 2007, and creates some uncertainty as to exactly how much further reduction in usage 
is possible with the implementation of water meters. 

Table 1: Regional Cost Savings Estimates 
 District Initiated Metering 

Program 
Customer Initiated Metering 

Program 
 ConservativeA OptimisticB ConservativeA OptimisticB 
Current cost-share, based on 2011 actual 
usage 26.47% 26.47% 26.47% 26.47% 
Current annual average single-family 
residential water usage (estimated) 527 m3 527 m3 527 m3 527 m3 
Estimated cost-share in 10 years, as a result 
of conservation promoted by the 
implementation of water meters 19.89% 17.26% 22.94% 21.83% 
Estimated annual average single-family 
residential water usage with water meters 332 m3 249 m3 332 m3 249 m3 
Average annual savings in regional water 
operating costs over 10 years $217,150 $309,309 $93,806 $118,831 
Average annual savings in regional water 
capital costs over 10 years, although the 
majority doesn’t occur until 2022 based on 
the timing of projects in the current capital 
plan (due to the sporadic nature of capital 
expenditures, the actual savings varies greatly 
from year to year) $94,736 $134,165 $46,995 $60,961 

Note A:  Conservative assumes Mission’s average usage for metered residential customers decreases to 332 cubic metres per 
year, based on Abbotsford’s actual 2011 usage 

Note B:  Optimistic assumes Mission’s average usage for metered residential customers decreases to 249 cubic metres per 
year, based on Abbotsford’s estimated 2012 usage. This is similar to Mission’s metered usage occurring in new homes 
in the Cedar Valley area. 
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Installation Cost Estimates 
Water meter system installation cost estimates include: 

1. Installation of water meters 
2. Associated implementation costs, including: communications program, drive-by meter reading 

system, billing system enhancements, office furniture and equipment necessary for new staff 
3. 15% contingency 

Scenario A is consistent with the information presented August 2012 in the District’s Strategic Long 
Term Water Supply and Demand Management Study. 

Scenario B is a result of further analysis into the age of the District’s housing stock, and by incorporating 
the information gathered from Surrey and Richmond’s experience during their water meter programs.  

Table 2: Water Meters Installed Inside the House 
 Scenario A 

100% Installed Inside, as per 
Water Supply and Demand 

Management Study 

Scenario B 
40% Installed Inside, Based on 

Estimate of Suitable Conditions 
in Existing Housing Stock 

Estimated Installation Cost $6.9 million $10.2 million 
 
Table 3: Water Meters Installed at the Property Line 

 Scenario A 
100% Installed at Property Line, 

as per Water Supply and 
Demand Management Study 

Scenario B 
75% Installed at Property Line, 
Based on Estimate of Avoiding 

Costly Driveway Repairs 
(remainder installed inside) 

Estimated Installation Cost $12.4 million $11 million 
 

 

Operating Cost Estimates 
Operating costs could be phased-in over time, depending on the implementation period. There is also 
the option of using an outside agency to perform some or all of these tasks, which may impact the 
estimated costs.  

Table 4: Ongoing costs for Operating and Maintaining the Water Meter System 

 
Estimated 

Annual Cost Comments 

Operating costs $287,000 

Includes: 
• 3 FTE new staff (one each in finance, 

engineering, and public works) 
• postage and supplies based on a 

quarterly billing cycle 
• vehicle operating costs 
• IT support 

Meter replacement allowance 100,000 
This may be slightly lower, depending on the 
style of meter implemented (i.e. 15-year 
replacement cycle vs. 20-year) 

Total Annual Operating Cost $387,000  
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Funding Options for the Installation of Water Meters 
Based on Tables 2 and 3, the estimated installation costs range between $6.9 million and $12.4 million. 
Depending on the water meter program implemented, a number of different mixtures of the following 
funding sources could be implemented: 

• Community Works Gas Tax Funds: about $5.6 million could be allocated to water meters 
o Gas Tax funds must be spent by March 2018 (this deadline likely will not work for the 

customer initiated program, due to the anticipated slow uptake); 
o Spending is limited to projects that enhance environmental sustainability, which means 

the funds are not permitted to be spent on the majority of the District’s capital projects; 
o Water meters are a good fit under the Gas Tax Agreement; otherwise, upgrades at the 

JAMES Treatment Plant may qualify; 
o If the Gas Tax Agreement is extended, additional funds may become available that could 

be directed towards implementing water meters. 
• Water Capital Reserve Fund: about $4 million to $6 million could be allocated to water meters 

o Depends on the program chosen, i.e. District-initiated vs. customer initiated; 
o Removing the new water source from the WSC financial plan has freed up funds in this 

reserve; 
o There is currently some uncertainty as to how much funding is required to maintain 

existing infrastructure (asset management analysis is ongoing) 
• Sewer Capital Reserve Fund: about $2 million could be allocated to water meters 

o The logic for this is: 
 the majority of water used by customers flows into the sewage system, so any 

conservation achieved with water meters reduces the burden on the sewer 
utility, and the associated costs of providing this service; and, 

 For billing purposes, sewer usage is typically calculated based on a percentage 
of water used; therefore, the water meter is used to estimate sewer usage and 
determine the corresponding user fee. 

o There is currently some uncertainty as to how much funding is required to maintain 
existing infrastructure (asset management analysis is ongoing) 

• Subtotal = $11.6 million to $13.6 million in available funding 
• External borrowing: to cover any funding shortfall 

o The costs of external borrowing are NOT factored into this analysis; and 
o Potential costs of external borrowing are detailed later in this appendix. For example, 

borrowing $1 million at current rates requires $71,382 in annual debt servicing costs, 
and results in $756,000 in total interest cost over 20 years.  

 
Table 5 presents projected reserve balances for the funding sources noted above, before considering 
the impact of water meters. These reserve projections include the impact of the District’s current 
financial plan, but recognizes that not all information about the cost of maintaining and replacing the 
District’s existing infrastructure is currently known.  

Table 5: Reserve Projections Before Considering Water Meters

2013 2014 2015 2016 2017
Community Works Gas Tax Reserve Fund 5,640,528    5,753,338    5,868,405    5,985,773    6,105,489    
Water Capital Reserve Fund 6,394,614    7,945,579    10,547,405  13,472,600  16,525,030  
Sewer Capital Reserve Fund 6,287,467    5,654,132    5,930,864    6,570,887    5,185,858    

Note: some costs of maintaining and replacing existing water and sewer infrastructure are still under 
development, and are not yet reflected in these reserve projections.  
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Estimated Impact on Water Utility Financial Plan and Reserves 
Table 6 presents a summary of the 2013 water utility operating financial plan, with the following 
considerations: 

• adjusted by removing the planned early debt payout (one-time item to occur in 2013 only); 
• Three scenarios are shown with regard to regional cost sharing possibilities, to give some 

perspective as to the range of regional cost savings that could result, and their impact on the 
water utility financial plan. This is important due to the high level of uncertainty in the amount 
of conservation that will result from implementing water meters:  

o Scenario 1: assumes zero water conservation and thus no regional cost savings; 
o Scenario 2: assumes conservative levels of water conservation, based on the 

conservative view of the customer initiated program (i.e. the most conservative); 
o Scenario 3: assumes optimistic levels of water conservation, based on the optimistic 

view of the District initiated program (i.e. the most optimistic); 
o See Table 1 for additional information on the regional cost savings estimates.  

Table 6: Estimated Impact on Water utility Financial Plan 

 

 Scenario 1 
Zero 

Conservation 

Scenario 2 
Conservative 
Conservation 

Scenario 3 
Optimistic 

Conservation 

Be
fo

re
 w

at
er

 
m

et
er

s 

Revenue $6,016,063 $6,016,063 $6,016,063 
Less: non-regional operating costs (1,869,878) (1,869,878) (1,869,878) 
Less: regional operating costs (1,019,890) (1,019,890) (1,019,890) 
Less: debt servicing costs (280,559) (280,559) (280,559) 
Less: transfers to other reserves (includes interest earnings) (210,954) (210,954) (210,954) 
Subtotal - Funds remaining to transfer to water capital 
reserve fund $2,634,782 $2,634,782 $2,634,782 

Po
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l i
m
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ct
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f w

at
er
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s 

Less: estimated ongoing cost of water meters (from Table 4) (387,000) (387,000) (387,000) 
Add: estimated savings on regional operating costs 0 93,806 309,309 
Add: estimated savings on regional capital costs 
(note: the majority of this savings doesn’t occur until 2022) 0 46,995 134,165 
Less: estimated loss of secondary suite revenue (i.e. to 
eliminate the current practice of double-billing)A (550,000) (550,000) (550,000) 
Funds remaining to transfer to water capital reserve fund 
These funds provide for: 
– Regional capital costs 
– Non-regional capital costs (note that preliminary 

estimates for the cost of replacing asbestos-concrete 
water mains indicate $1 million per year required for the 
foreseeable future) 

– Savings towards a future water source 
– Contingency 

$1,697,782 $1,838,583 $2,141,256 

Note A: eliminating the double billing for secondary suites, without redistributing the lost revenue 
amongst the user base, also results in a loss of $400,000 of revenue in the sewer utility and $300,000 in 
the waste management utility. In the waste management utility, some of this lost revenue could likely 
be recovered through the sale of stickers that permit additional garbage cans to be placed at the curb-
side for collection. As an alternative, for water and sewer charges the lost revenue could be re-allocated 
across existing users based on actual usage. 
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Metered Water Rate Philosophy 
Assumptions: 

• The 2013 flat-rate water user charge for a single family residential unit is $465; 
• Estimated average annual single family residential usage for non-metered customers = 527 m3 

(as per Strategic Long Term Water Supply and Demand Management Study) 
• Low metered water user = 226 m3 (based on Abbotsford’s 2012 actual usage) 
• Average metered water user = 291 m3 (mid-point between conservative and optimistic scenarios 

presented in Table 1) 
• High metered water user = 527 m3 (based on Mission’s average annual single family residential 

usage for non-metered customers) 
 
Table 7: Possible Rate Structure for a District-Initiated Metering Program 

 Current 
Flat-rate 
Charge 

Proposed 
Flat-rate 
ChargeA 

Low 
Metered 

Water User 

Average 
Metered 

Water User 

High 
Metered 

Water User 
Estimated annual water usage 527 m3 n/a 226 m3 291 m3 527 m3 
Flat-rate portion  $465 n/a $232 $232 $232 
Usage-based portion ($0.80/m3) 0 n/a 181 233 422 
Total charge $465 n/a $413 $465 $654 
 
Table 8: Possible Rate Structure for a Customer-Initiated Metering Program 

 Current 
Flat-rate 
Charge 

Proposed 
Flat-rate 
ChargeA 

Low 
Metered 

Water User 

Average 
Metered 

Water User 

High 
Metered 

Water User 
Estimated annual water usage 527 m3 527 m3 226 m3 291 m3 527 m3 
Flat-rate portion  $465 $654 $232 $232 $232 
Usage-based portion ($0.80/m3) 0 0 181 233 422 
Total charge $465 $654 $413 $465 $654 
Note A: the proposed flat-rate charge is for those customers who do not request a water meter, and is 
not actually based on consumption; instead, the assumption is that their usage is based on the current 
average, so the table shows how we arrive at the new $665 flat-rate charge, using the same rates as 
metered users and estimated water usage. This is not required in the District initiated program.  
 
Cost of Borrowing 
Table 9 presents the cost of borrowing $1 million over 20 years. This information is helpful to estimate 
the impact that borrowing may have on the implementation of water meters, if the project is not funded 
entirely from reserves. This information is also helpful to determine the impact of borrowing for a new 
water source, given that any conservation resulting from the implementation of water meters can 
postpone the need for a new water source. 

Table 9: Cost of Borrowing $1 Million Over 20 Years 
Principal amount borrowed $1,000,000 
Current interest rate 3.78% 
Annual principal payment $33,582 
Annual interest cost $37,800 
Total interest cost over 20 years $756,000 
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Strategic Long Term Water Supply and Demand Management Study 

37



!

!

Strategic Long Term Water Supply 
and Demand Management Study 

 

 
 
 
 
 
 

 
 
 
 

District of Mission 
August 2012  

38



 2 

Executive Summary 
 
The District of Mission and the City of Abbotsford co-own and share a regional water 
supply system that is overseen by the Abbotsford Mission Water and Sewer Commission 
(AMWSC).  The District of Mission Council requested that a long term water supply and 
demand management study be completed for the District.  The objectives of this study 
were: 

a) Demand Management: 
i. To be able to assess demand management needs for the next 10-15 

years that will allow infrastructure investments to meet real needs and 
responsibly balance the goals of minimizing both short and long term 
costs; 

ii. To identify future (40 years) water supply needs given various water 
conservation and community growth scenarios; 

 
b) Financial Planning: Identify options related to infrastructure investment funding 

and water pricing strategies to balance our short and long term requirements and 
determine the implications for the District’s financial plan; and 

 
c) Water System Oversight Changes: Highlight changes that would improve 

oversight of the water system. 
 

Demand Management 
Mission’s average day consumption of water is approximately 19,000 cubic metres (m3) 
and is consumed by single family homes, multi family homes, the industrial, commercial 
and institutional (ICI) sector and non-revenue water.  Consumption for single family and 
multi family units in Mission in comparison to Abbotsford and the provincial average are 
as follows: 
 

 Mission’s Consumption Abbotsford’s Consumption Provincial 
Average 

 m3 per year 
per home 

                        2011                 2012                
------------------litres per person per day------------------- 

Single 
Family 
Homes 

527 466 293 220 

440 
Multi Family 

Homes 
145 234 256 NA 

 
ICI consumption was shown to vary significantly from year to year as a result of 
economic conditions but accounts for approximately 15% of annual consumption in any 
given year.  Non-revenue water was determined to be approximately 20% of annual 
consumption and includes leaks, sewer main flushing and fire fighting uses.  
 
A spreadsheet model was developed to forecast future water consumption in Mission 
using three water conservation scenarios: 

1. A status quo water conservation scenario, which is a continuation of today’s 
situation where education and awareness is improving and rebates for low flow 
toilets and high efficiency washing machines, are in place. 

2. A moderate water conservation scenario based on implementation of a voluntary 
residential water meter program and overall conservation estimated at 18%  

39



 3 

3. A high water conservation scenario based on a mandatory universal residential 
water meter program and overall conservation estimated at 37%. 

 
Although the portion of the water system that Mission is entitled to has never been 
formalized by the AWMSC, it can be assumed that Mission would have access to an 
amount of water based on its consumption and / or share of assets.  The current 
average day consumption (ADC) can be met by this assumed share of the existing water 
supply until 2048 whereas the current maximum day consumption (MDC) is predicted to 
exceed Mission’s theoretical share within the next decade.  Maximum day consumption 
was shown to only occur over a 2-3 month period and only for 3-4 days at a time yet it is 
this demand for which the water system must be designed to supply and / or for which 
the demand must be managed. 
 
The concept of Wise Water Management (WWM) is recommended as a means of 
managing MDC and system supply.  WWM makes the best use of the existing water 
supply system and capacity and is based on the following principles: 
 

• Recognizes that water and water supply infrastructure are valuable assets and 
important for Mission's community well being and growth 

• Opportunities for innovative cost effective efficiency improvements in the supply 
system must be exhausted prior to developing new sources 

• Measures must be implemented to reduce MDC and delay the need for 
developing new sources 

• Sustainable water stewardship 
• Long term fiscal responsibility and financial sustainability to fulfill our commitment 

to inter-generation equity 
 
Only when these principles are met should expensive new water sources be developed.  
Measurable actions, based on the WWM principles, need to be developed by the 
AMWSC and could include: 

• Increased target for actual supply from existing system 
• Targets for MDC  
• Seasonal lawn sprinkling and outdoor water use bans 
• User rates based, in part, on consumption with seasonal surcharges 
• No borrowing for future improvements and no transfer of required investments to 

future generations 
 
Financial Planning 
Several new water sources, including the two water meter programs (voluntary and 
mandatory), were evaluated for their implications for water supply and the District’s 
financial plan.  The new potential water sources were chosen to provide a broad 
representation of potential solutions and are not exhaustive – an exhaustive analysis is 
currently being completed by the Abbotsford Mission Water and Sewer Commission 
(AMWSC).  Figure E1 below provides a conceptual representation of the water supply 
and cost implications of the conservation scenarios and potential new sources while the 
following table provides the extension offered by each solution and the net present value 
(NPV) results of the financial analysis. 
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Owner Water Supply 

Option 
# Years 

System is 
Extended 
Beyond 

Status Quo 

Lifecycle 
Cost 
NPV 
($) 

NPV 
per ML 
($/ML) 

NPV per Year 
of Extension 

($/Yr) 

Mission 

Voluntary Meters 13 $7,150,800 $257 $550,061 
Mandatory Meters 20 $5,714,300 $81 $285,715 

Miracle Valley 
Wells 

(Low Cap.) 
32 $62,567,200 $275 $1,955,225 

AMWSC 

Miracle Valley 
Wells 

(Low Cap.) 
9 $9,983,200 $733 $1,109,250 

Miracle Valley 
Wells 

(High Cap.) 
32 $12,440,000 $55 $388,750 

Stave L. to Cannel 
L. 25 $19,271,500 $153 $770,861 

Stave Lake 40 $78,529,600 $235 $1,963,240 
 
While the Stave Lake option provides the greatest extension to the water supply (40 
years), mandatory water meters provide the best overall value at this time.  The study 
recommends that a mandatory water meter program, to assist with reducing MDC, be 
implemented but that Mission work closely with the AMWSC to adopt a WWM approach 
that will also look for efficiency improvements in the current system.  The current system 
has a theoretical supply capacity of 170.8 megalitres but only 155 megalitres is actually 
available for consumption and only for 3-4 days at a time.  Opportunities to extract 
additional water from the existing system, and to make the best use of available supply 
(e.g: reservoir strategies) need to be explored prior to simply constructing a new water 
source. 
 
Figure E1 shows Mission’s MDC over time for various scenarios.  The assumed range of 
Mission’s existing supply is shown as the shaded areas, the supply and cost of 
additional potential new water sources as blue horizontal lines and the MDC from the 
three water conservation scenarios as a solid, dotted and dashed line, respectively.  
Using the middle of the shaded area as Mission’s maximum water supply, the mandatory 
water meter program extends the status quo from 2021 to 2041 or 20 years as indicated 
in the above table.  The figure can be used to explore the various impacts on Mission’s 
water supply and demand from adding new water sources or managing demand 
(conservation) from metering. 
 
In effect, the investment required by Mission for a mandatory water meter program is on 
the scale of developing a new water source.  Mission needs to ensure that a new water 
source will not be developed by the AMWSC for a reasonable period of time after the 
mandatory water meter program is implemented.  This entails working with Abbotsford to 
demonstrate that the risk is manageable (by managing MDC) for the period of time or 
negotiating an agreement that Mission will not contribute to a new water source until 
Mission needs the water to meet its demand. 
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Figure E1: System Supply Capacity (shaded areas) and Maximum Daily Consumption for Status Quo, Voluntary Water 
Meters and Mandatory Water Meters and Additional Supply and Costs of Five New Water Source Solution 
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In addition, Abbotsford needs to ensure that its current search for a new water supply is 
actually necessary at this time and should focus on potential expansions that provide 
added value to the existing system.  Cannell Lake may represent a significant 
opportunity to maximize system optimization by using its natural reservoir characteristics 
to release water to meet MDC demands.  This can be further exploited by maximizing 
the use of existing wells during periods of elevated demand and saving Cannell Lake, to 
the extent possible, to meet MDC.  Pumping water from Stave Lake or new wells to 
Cannell Lake will further increase the ability to meet MDC well into the future. 
 
Water System Oversight Changes 
The AMWSC partnership works well when supply exceeds demand as has been the 
case over the last decade, however, when either partner reaches their theoretical 
capacity of the system, the joint partnership needs to agree on proactive yet affordable 
measures to address the supply shortage.  However, Abbotsford’s overwhelming 
consumption results in them being the drivers of the AMWSC system.  Notwithstanding 
this, there are opportunities for Mission to improve its ability to affect the oversight of the 
AMWSC.  Some examples could include having regional staff reporting to the AMWSC 
directly, having a regional staff member located in Mission or having Mission staff take a 
more active role as project sponsor when retaining consultants. 
 
Next Steps 
District of Mission staff will be completing the following actions as a result of this study: 
 

1. Work with the AMWSC to evaluate whether further assessment of Miracle Valley 
wells is warranted; 

2. Provided (b) below is supported, initiate the work required to implement a 
mandatory water meter program including an evaluation of in home versus at 
property line installation costs.  This would include a user rate impact analysis 
and proposed pricing structure; 

3. Implement operational changes regarding ICI metering, leak detection, 
collaboration with large ICI consumers and increased regulation of outdoor water 
use; 

4. Begin using new bulk meters to confirm consumption patterns identified in this 
report; 

5. Engage AMWSC staff in a discussion of the impact of Mission’s peak hour 
demand on the system’s ability to supply Abbotsford to ensure undue risk does 
not exist; and 

6. Review this study against annual consumption data and growth forecasts and 
undertake any new studies as required, to ensure timely planning for major 
projects and expenditures. 

 
The following items are recommended as next steps for Council: 
 

a) Release this report to the public and the AMWSC as part of an overall 
communication plan regarding water supply, demand and the need to adopt a 
Wise Water Management approach and request the public’s input on this report 
and how to best serve their interests.  This should be done in concert with the 
planned AMWSC public consultation program and Council’s Community 
Dialogue session in fall 2012; 

b) Support a mandatory water meter program in principle pending the outcome of 
the public input in (a) above; 
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c) Explore opportunities to improve Mission’s oversight within the AMWSC; 
d) In conjunction with the AMWSC, ensure that Mission will not be expected to 

make significant investments in a new water source within a reasonable time 
after implementing mandatory water meters; 

e) In conjunction with the AMWSC, implement the Wise Water Management 
principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and develop measurable actions that can be 
implemented to measure progress towards implementing the principles; and 

f) In conjunction with the AMWSC, decide what is the best solution for increasing 
existing system capacity and / or reducing MDC and when a new source may be 
truly required.  Any decision on a new source must include an evaluation of the 
ability to add value to the current system, in particular, the best use of Cannell 
Lake. 
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Glossary 
 

Term Abbreviation Definition 
Abbotsford Mission Water & 

Sewer Commission 
AMWSC Guiding body for regional water and 

sewer systems 
Advanced Metering 

Infrastructure 
AMI A water meter system capable of being 

read remotely 
Average Day Consumption ADC Overall yearly water consumption 

averaged to a single day 
Industrial Commercial 

Institutional 
ICI Non-residential sector, includes office 

buildings, hospitals, schools, 
businesses etc. 

Maximum Day 
Consumption 

MDC The daily consumption when the 
overall system demand is at the 

highest point for the year 
Net Present Value NPV NPV compares the value of a dollar 

today to the value of that same dollar in 
the future, taking inflation and returns 
into account. 

Peak Hour Demand PHD The hourly demand when the overall 
system is at the highest point for the 

year. 
Unit   

Cubic meters m3 Equals 1000L 
Cubic meters per day m3/D  

Litres L  
Litres per day L/D  

Litres per minute L/Min  
Megalitres ML One million litres 

Megalitres per day MLD One million litres or 1000 cubic meters 
per day 
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1. Introduction 
The District of Mission and City of Abbotsford co-own and share a regional water 
supply system that is overseen by the Abbotsford Mission Water and Sewer 
Commission (AMWSC).  In 2011, the AMWSC, based on the AECOM (2010) 
Water Master Plan, recommended that a new water source was required to 
immediately meet the water demand needs of both Mission and Abbotsford.  A 
$300M and 100 MLD new source from Stave Lake was proposed to be operated 
under a public-private partnership (P3) and could have supplied enough drinking 
water to meet projected demand until about 2050 given maximum growth and 
consumption assumptions.  Mission Council rejected the notion of a P3 
arrangement and the proposal was also defeated by Abbotsford residents in a 
referendum during the November 2011 municipal election.  Subsequent to the 
rejection of the P3 Stave Lake option, Mission’s Council decided to evaluate 
whether wells located in Miracle Valley could be used to augment Mission’s 
share of the system (Piteau 2012).  
 
The newly elected Mission Council resolved to fully investigate the current water 
supply and demand within Mission and the implications with respect to the 
regional water supply system between Mission and Abbotsford as Abbotsford’s 
preferred option remained the Stave Lake one albeit without the P3 model.  Of 
particular interest was a desire to investigate additional water sources that would 
be more cost effective in the short term and allow time for financial reserves to be 
accumulated until such time that a costly new long term source was truly 
required. 
 
2. Objectives 
The objectives of this study are: 

a) Demand Management: 
i. To be able to assess demand management needs for the next 10-

15 years that will allow infrastructure investments to meet real 
needs and responsibly balance the goals of minimizing both short 
and long term costs; 

ii. To identify future (40 years) water supply needs given various 
water conservation and community growth scenarios; 

b) Financial Planning: Identify options related to infrastructure investment 
funding and water pricing strategies to balance our short and long term 
requirements and determine the implications for the District’s financial 
plan; and 

c) Water System Oversight Changes: Highlight changes that would 
improve oversight of the water system. 

 
Recommendations made in sections 3 through 7 of this report have been 
highlighted using BOLD typeface. 
 
3. Water Supply System 
The existing Abbotsford Mission Water and Sewer Commission regional water 
system supplies treated bulk water to the City of Abbotsford and the District of 
Mission from two surface water sources (Norrish Creek and Cannell Lake) and 
about 20 groundwater wells.  A complete description of the system is available in 
AECOM Canada Ltd.’s AMWSC Water Master Plan (2010), Table 1 provides the 
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capacity of the various sources and an overview schematic is provided in Figure 
1. 
 
Table 1: AMWSC water sources 
Water Source Maximum Capacity (MLD) 
Norrish Creek 89 
Cannell Lake 11.8* 
Groundwater Wells 70 
Total 170.8 
* Can increase to 69.1 MLD when Norrish Creek supply is compromised 
 
 

 
Figure 1: Abbotsford and Mission Water Supply System (courtesy AMWSC)  
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Norrish Creek, including Dickson Lake reservoir (Figure 2), is the primary water 
source with the groundwater wells serving as a secondary source during peak 
water use periods and high turbidity events in Norrish Creek.  Cannell Lake is the 
only water source capable of feeding the higher zones in Mission.  It is reserved 
for these zones, but also supplements the lower zones in Mission and Abbotsford 
during high demand periods and when the Norrish Creek supply is unavailable 
due to turbidity events. 
 
The total capacity at the current time is 170.8 megalitres per day (MLD).  Due to 
hydraulic interactions in the system such as backpressure when wells are turned 
on, the overall supply is not equal to the sum of the maximum capacities of the 
individual sources.  A recent study (GeoAdvice 2012) determined that 
approximately 90% of the system supply capacity is hydraulically available.  The 
study also determined that a maximum withdrawal of 155 MLD out of the current 
maximum 170.8 MLD supply could only be sustained for about a week before 
Abbotsford’s reservoirs would fall to critical levels.  For the purposes of this 
study, it is assumed that 90% of the theoretical capacity is available for actual 
consumption but that the 155 MLD demand is a maximum day demand that can 
really only be met for several days in a row.  The long term maximum 
hydraulically available supply lies somewhere between 135 and 155 MLD.  Since 
maximum day consumption rarely last more than several days, the figure of 155 
MLD will be used in this report to represent the maximum supply of the system 
assuming that maximum day consumption will only occur for no more than 3-4 
continuous days at a time. 
 
Cannell Lake is a surface reservoir with a small catchment area of 2 km2 (Figure 
3).  The reservoir has a storage capacity of 1850 ML of which 1600 ML can be 
accessed through gravity.  A pump station can access non-gravity storage.  
Cannell Lake’s supply is restricted by the recently amended licensed annual 
average diversion rate of 11.8 MLD and maximum day diversions of 69.1 MLD 
that better reflects actual diversions over the last decade.  Diverting the licensed 
maximum daily amounts from Cannell Lake results in a 0.2 m daily drawdown 
which would last for about 27 days.  This maximum day diversion is not included 
in the system capacity (Table 1) as it is only intended for when the Norrish Creek 
system is compromised and it is not intended to address sustained peak summer 
demands.  Cannell Lake water is conveyed through 400 mm and 600 mm 
diameter water mains, which are capable of conveying a maximum of about 60 
MLD. 
 
Groundwater wells are generally used during peak demand periods and high 
turbidity events at Norrish Creek.  The AMWSC has just received approval from 
the Ministry of Environment to increase the flow from the series of Bevan wells 
from 5 MLD to 25 MLD but a new approval is required to run these wells at 
capacity beyond 2015.  The 25 MLD has been included in the total shown in 
Table 1.  Prior to 2012, the system supply capacity was 143 MLD as the Bevan 
wells were not active and Cannell Lake had a slightly lower licensed supply. 
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Figure 2: Dickson Lake  Figure 3: Cannell Lake 
 
The AMWSC has never formally established how much water Mission and 
Abbotsford are entitled to.  For the purposes of this report, Mission’s share 
needed to be defined to evaluate Mission’s consumption relative to the available 
supply.  Based on the 2011 ownership of waterworks assets, Mission owns 
20.8% of the system, which would entitle Mission to 35.5 MLD of the theoretical 
supply but 32.0 MLD of the hydraulically available water from 2012 onwards and 
26.8 MLD prior to 2012.  It may also be reasonable to assume that Mission 
should have access to 25.0% of the system’s water as that is the average of 
what Mission has been consuming over the 2005-2011 period relative to the total 
consumption in Mission and Abbotsford.  This would amount to 32.2 MLD prior to 
2012 and 38.4 MLD after. 
 
 
4. Water Demand 
Mission and Abbotsford share costs of operating the system based on the portion 
of water supplied to each community.  On average from 2005 - 2011, this 
resulted in Mission paying for 25.0% of the operating costs.  Of note is that the 
costs of operating the JAMES wastewater treatment plant are shared based on 
sanitary sewage flows from each community yet Mission’s share was only 19.5% 
in 2011.  This difference could be attributed to a combination of factors including 
the existence of approximately 20% more water service connections than 
sanitary sewer service connections, outdoor water use, infiltration and inflow, and 
water meter reading accuracy.  Abbotsford experiences these same operational 
issues which suggests that Mission either uses significantly more water per 
household than Abbotsford and / or there is considerable leakage in the regional 
system on the Mission side of the transmission system.  This leakage would have 
to occur prior to the meters that measure Abbotsford’s bulk consumption and 
would be attributed to Mission’s consumption. 
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Mission’s population in 2006 was 33,930 of which 27,460 or 81% were served by 
the AMWSC system (AECOM 2010).  In 2011, Mission’s population was 36,426 
and has been growing at approximately 1.5% per year.  This is consistent with 
the increase in single family homes serviced by the water system which has 
increased approximately 2% per year since 2001.  Multi family residential units 
have been growing at a much larger rate of approximately 5.5% per year over the 
last decade but still represent a small sector of the residential population in 
Mission.  It is important to note that Mission’s serviced residential population 
represents about 19% of the total serviced residential population but consumed 
26.5% of the water in 2011.  AECOM (2010) attributed this to residents in 
Mission using the provincial average of 440 L/D per person versus 281 L/D per 
person used by Abbotsford residents – a reduction of 36%.  This is consistent 
with Environment Canada’s findings in 2009 that determined that households 
consuming metered water on a volume based pricing structure used 39% less 
water than households without a water meter on a flat rate (Environment Canada 
2012). 
 
The AMWSC operates bulk meters and Mission’s 2001-2011 annual 
consumption values are provided in Table 2.  Figure 4 shows the daily 
consumption over the year in 2004, 2011 and the 2001 to 2011 average.  Data 
from 2006 is not provided in Table 2 nor is it used elsewhere in this report as 
there were problems with a bulk meter that made the 2006 data unreliable 
(AECOM 2010). 
 
A study completed by Kerr Wood Leidal Associates Ltd. (2011) evaluated the 
accuracy of the bulk meters that are used to partition the consumption between 
Abbotsford and Mission.  Some meters were found to be reading higher and 
lower than the flows measured during the evaluation.  The net result was 
approximately a 1% error in the partitioning of consumption between Mission and 
Abbotsford.  All bulk meters were replaced in 2011 and similar accuracy 
evaluations are to be carried out every 5 years. 
 
The bulk meter replacement program also included the addition of new bulk 
meters at strategic locations within the District of Mission transmission system.  It 
is recommended that staff begin to monitor consumption by these meters 
and link consumption to the type and number of service connections (ie: 
single family vs multi family) to determine if the consumption rates in this 
study can be confirmed. 
 
Figure 4 also indicates extreme fluctuations in water demand within relatively 
short periods of time – seemingly without reason.  This highlights the 
inaccuracies associated with data used in a study such as this.  Population 
estimates, water meter data, consumption rates, growth rates, conservation 
rates, peaking factors, non-revenue amounts all have inherent assumptions and 
inaccuracies associated with them.  In addition, the inaccuracies are exaggerated 
the further into the future that results are estimated.  For this reason, the 
results presented in this study should be re-visited annually or as needed 
when more accurate information becomes available.  This is particularly 
important in Mission where limited water meter data is available now but may 
become more available given the installation of bulk meters and perhaps 
residential meters.   
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Figure 4: Mission’s bulk water meter consumption for 2004, 2011 and the 

2001-2011 average. 
 
 
The seasonal water consumption pattern is evident in Figure 4 with the highest 
consumption occurring in summer due to outdoor water use and the lowest 
consumption occurring in winter.  The summer of 2004 was dry and hot while 
2011 was unusually cool and wet until August when normal conditions returned.  
Typical summer maximum daily use is approximately 70% greater than winter 
use.  This fact underscores how important it is to control outdoor water use when 
trying to reduce maximum daily consumption.  Table 2 shows the average day 
consumption (ADC) and the maximum day consumption (MDC) over the 2001 to 
2011 period.  The ADC and MDC average 18.5 MLD and 32.2 MLD with the 
average MDC being 74% greater than ADC. 
 
It should also be noted that Abbotsford’s most recent data indicates their MDC is 
now only 40% greater than their ADC, showing effectiveness of conservation 
initiatives and public acceptance of watering restrictions to extend the time until a 
major new water source will be required.  
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Table 2: Mission’s average day consumption and maximum day 
consumption for 2001-2011. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Represents 53% and 91% of Mission’s estimated post 2011 share of 35.2 MLD for ADC and 
MDC, respectively. 
 
While the annual consumption and ADC grew slightly slower than the population 
over the period, the MDC appears to be stabilizing and is less than ten years ago 
(Table 2, Figure 5) although the 10 year average is almost equal to Mission’s 
estimated share of the system.  The decline in MDC is particularly evident when 
observed on a per capita basis (Figure 6).  This may be indicative of increased 
awareness of water conservation in general and a result of recent changes, 
including bans, to lawn sprinkling rules.  It may also be related to water efficiency 
improvements made to appliances and the BC Building Code over the last 
decade regarding plumbing fixtures.  The ADC may not be stabilizing yet as the 
portion of new homes that are significantly more water efficient than the existing 
housing stock do not make up a large enough portion and it takes time for 
existing homes to become more efficient through the purchase of new toilets, 
washing machines and fixtures. 
 
Typically the MDC occurs in mid August but it can occur between early July and 
early September (Table 2) depending on temperature and precipitation.  An 
analysis was completed to examine to what extent Mission’s demand for water is 
approaching its assumed share of the supply.  Table 3 provides the number of 
days between July 1 and Sept 30 from 2001-2011 where Mission’s maximum 
daily demand for water exceeded its theoretical share of the system.  Since the 
system capacity was only 143 MLD during this time, Mission’s estimated share of 
the supply of hydraulically available water was 29.5 MLD if the share is based on 
the average of recent consumption and asset ownership. 
  

Year Total Consumption 
(MLY) 

ADC 
(MLD) 

MDC 
(MLD) 

MDC 
Date 

2001 5881.1 16.1 33.6 Sept 1 
2002 6513.7 17.9 35.1 Aug 3 
2003 6335.0 17.4 31.4 Aug 21 
2004 6864.5 18.8 33.4 Aug 15 
2005 7148.9 19.6 32.9 Aug 21 
2007 6845.5 18.8 34.8 Jul 12 
2008 7136.0 19.5 29.5 Aug 16 
2009 7153.1 19.6 31.4 Jul 30 
2010 7229.2 19.8 30.9 Jul 8 
2011 6621.2 18.1 29.1 Sept 8 

Average 6772.8 18.5* 32.2*  
2001-2011 

Change 
13% 12% -13%  

2001-2011 
Population 
Increase 

16% 
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Table 3: Number of days where Mission’s MDC exceeded 29.5 MLD 
Year Number of Days Between 

July 1 and September 30 
Year Number of Days Between 

July 1 and September 30 
2001 2 2007 4 
2002 2 2008 0 
2003 1 2009 3 
2004 17 2010 4 
2005 8 2011 0 

 
 

!
Figure 5: Mission’s annual consumption, ADC and MDC for 2001-2011. 
!
!

!
Figure 6: Per capita ADC and MDC for 2001-2011. 
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Twice per week evening sprinkling restrictions were put in place in Mission in the 
summer of 1995 but water conservation awareness did not truly start until 2008 
when the sprinkling times were changed to early mornings from evenings.  This 
was in response to the realization that MDC was approaching the system’s 
capacity for extended periods of time by the mid 2000’s and that measures were 
required to reduce the peak demands (Table 3).  A full lawn sprinkling ban was 
instituted in 2009 for three weeks and from May 1 to September 30 in 2010 
before reverting back to twice weekly early morning sprinkling in 2011. 
 
Significant resources were allocated to increasing water conservation awareness 
within the community starting in 2009.  These included dedicated regional water 
conservation staff, greater advertising, interaction with schools and greater 
presence at community events.  It would appear that the emphasis on 
conservation during the summer months has had an impact in terms of lower 
MDC values (Figures 5 & 6) and a reduced number of days where the water 
supply system’s capacity is being approached (Table 3).  The effect is far more 
pronounced in Abbotsford where water meters and conservation based water 
pricing scheme is in place.  However, these reductions should always be 
considered in the context of the meteorological factors however as, for example, 
2011 was unusually cold and wet for most of July.  A long hot and dry summer 
could require sprinkling bans along with significant enforcement resources to 
maintain adequate supply. 
 
However, it should be noted that the data shows conclusively that AMWSC 
conservation measures have already achieved a substantial reduction of more 
than one-third in MDC even during a heat wave.  Specifically, MDC was shown to 
decrease from 139 MLD in 2007 to 90 MLD in 2011 during similar heat waves.  
The saving of 49 MLD or 35% is equivalent to approximately double the 
maximum capacity of the new Bevan Wells, or about half the capacity that can be 
drawn from Norrish Creek. 
 
4.1. Single Family Residential Demand 
Mission currently charges a flat rate to single family property owners for unlimited 
water use.  The same flat rate is also charged against suites and properties with 
2-4 multi family units.  Homes constructed since October 2009 are metered and 
billed for consumption on a quarterly basis.  Properties with more than 4 multi 
family units are charged 85% of the single family rate per unit under the District’s 
Water Bylaw.  For the purposes of this study, the properties that pay the single 
family flat rate were lumped together and the properties that have more than 4 
multi family units per property were considered to be true multi family units.  This 
meant that single family homes with suites were considered as one residential 
unit. 
 
Mission lacks the water meter data that Abbotsford has and thus the accuracy of 
the true water demand in Mission suffers.  AECOM’s (2010) Water Master Plan 
assumed that Mission residents use 440 L/D per person based on the provincial 
average.  This works out to 498 m3 per residential unit per year when based on 
3.1 people per unit which is reasonable.  The 2006 census found 2.9 people per 
single family unit while the GeoAdvice (2011) study used 3.1 people per single 
family unit as it made for improved model calibration - a value of 3.1 was used in 
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this report as it best fit the single family and multi family unit counts versus 
population statistics. 
 
This study uses actual unit numbers from the District’s utility records as opposed 
to previous studies (AECOM 2010), which used population estimates and people 
per dwelling unit estimates.  In addition, previous studies (AECOM 2010, 
GeoAdvice 2011) did not separate out the multi family component that the District 
currently includes in its industrial, commercial and institutional (ICI) meter 
readings.  This study also makes better use of the bulk meter data that measures 
consumption in Mission on a daily basis. 
 
AECOM (2010) determined Abbotsford’s per capita residential consumption to be 
281 L/D per person.  This figure includes single family and multi family 
consumption and it is worth noting that Abbotsford has a larger proportion of 
multi family units than Mission and will result in a reduced per capita residential 
consumption.  Using 2011 water meter data, people living in Abbotsford single 
family homes consumed 293 L/D per person.  Abbotsford staff has measured 
significant reductions since 2011 and believe that residential consumption is now 
below 250 L/D per person and will be able to reach 200 L/D per person within a 
few years.  Communities such as Guelph, Waterloo and Charlottetown are widely 
recognized as having some of the lowest per capita consumption rates in 
Canada and range from about 160 to 220 L/D per person. 
 
This study attempted to calculate the single family unit annual consumption and 
annual non-revenue water by solving for both using data averaged over different 
sets of years – 2001-2005 and 2007-2011.  The following equation defines total 
annual consumption: 
 
(#SF Units*SF Rate)+(#MF Units*MF Rate)+ICI+(Nonrevenue*AF)  = Total Consumption               [Eq. 1] 
 
where: 

• #SF Units is the number of single family units (known) 
• SF Rate is the per unit average annual consumption (unknown) 
• #MF Units is the number of multi family units (known) 
• MF Rate is the per unit average annual consumption (known, see Section 

4.2) 
• ICI is the annual ICI consumption (known) 
• Nonrevenue is the water that is not billed such as fire flows, leakage and 

flushing (unknown) 
• AF is an adjustment factor to account for the reduced leakage from 2007-

2011, relative to 2001 to 2005, as a result of leakage detection and 
improvements-estimated at 0.95 or 5% less non-revenue water used 

• Total Consumption is the total consumption for Mission as per bulk 
meters 

 
Given there are two unknowns, the two sets of years of data can be used to 
solve for the unknowns (Appendix I).  In this case the average for 2001-2005 and 
the average of 2007-2011 gives a value for the average annual single family 
consumption of 527 m3 per unit or 466 L/D per person and a non-revenue water 
amount of about 3.7 MLD.  This assumes that the single family residential ADC 
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has remained constant throughout this time, which is reasonable based on 
Figure 6 and the bulk meter data. 
 
This approach also assumes that the adjustment factor for non-revenue water in 
Equation [1] has been reduced by 5% for the 2007-2011 time period to account 
for a reduction in non-revenue water achieved as a result of the District’s leak 
detection and repair program.  The non-revenue value of 3.7 MLD is 20.0% of 
the average ADC from 2001-2011 - slightly higher than the AECOM (2010) 
estimated value of 17.8% and Abbotsford’s measured value of 17.5%.  It is 
expected that the non-revenue estimates will be confirmed in 2012 when 
the AECOM’s (2010) recommendation to complete an International Water 
Association (IWA) Water Balance analysis will be implemented by regional 
staff. 
 
An evaluation of water meter readings from single family units in Mission from the 
late 1980’s and early 1990’s was also completed as part of this study.  That data 
provided a consumption of 400 m3 per unit per year although it was based on a 
low sample size of 23 units.  City of Abbotsford data for the year since their new 
Advanced Metering Infrastructure (AMI) was installed indicates that, on average, 
single family homes are using 332 m3 per unit per year or 293 L/D per person 
assuming 3.1 people per household. 
 
Mission has been metering new single family homes since the fall of 2009.  The 
2011 water meter data was used to estimate the annual consumption of new 
homes, which was expected to be less than the existing older housing stock due 
to smaller lawns and more efficient homes given the recent water efficiency 
changes made to the BC Building Code.  Only homes that had meter readings in 
2010 were included and only 2011 data were used to ensure that the data 
represented a complete year.  These data produced an annual average 
consumption for new single family homes of 200 m3 per year – significantly less 
than the 527 m3 annual consumption of older homes and in the range of lowest 
measured consumption rates in Canada.  Given that this value was based on 
only 52 new homes, 2011 was a wet summer, occupancy of new homes could 
not be confirmed and several annual consumptions were extremely low, a 
minimum consumption of 200 m3 per unit per year was required to be part of the 
data set.  This resulted in an annual consumption of 335 m3 per unit per year 
which is similar to Abbotsford’s 2011 average annual consumption of 332 m3 for 
a single family unit. 
 
4.2. Multi Family Residential Demand 
The ICI sector is metered within Mission although the measured flows include 
approximately 10% multi family flows from some metered buildings.  As 
discussed above, the term multi family units used in this study refers, for the 
most part, to the higher density and smaller multi family units such as one room 
suites at Pleasant View apartments.  Larger multi family units such as duplexes 
are treated as single family units for the purposes of this study.  In addition to the 
metered multi family units, about 40% of multi family units in Mission are billed a 
flat rate that is about 85% of the single family rate.  An analysis of the metered 
flows at multi family units from 2009-2011 was carried out as part of this study 
and determined that, on average, multi family units consume 145 m3 per unit per 
year (Appendix II).  When it is assumed 1.7 people live in each multi family unit 
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as per the 2006 census, this figure equates to 234 L/D per person.  This is not 
unreasonable given the majority of these units are small and do not have any 
associated outdoor water use. 
 
4.3. Institutional, Commercial and Industrial (ICI) Demand 
When the multi family component of Mission’s metered ICI figures is removed 
from the ICI ADC, ICI ADC is significantly less than the residential totals.  For 
example in 2007, ICI accounted for about 20% of Mission’s annual consumption 
while in 2011, it fell to about 11% notwithstanding an increase in the number of 
installed ICI meters (Figure 7).  This is a different pattern from the overall stable 
trend of annual consumption (Figure 5).   
 
The significant decrease between 2007 and 2008 was investigated in detail and 
found to be related to some meter problems at two elementary schools and a 
reduction in consumption at several large business consumers – likely related to 
the economic downturn.  For the purposes of modeling future ICI demand, the 
2001-2011 average was used for the 2012 value which was increased at the 
forecast growth rate for business in Mission (5% per year for 10 years and then 
1.5% per year thereafter). 
 
A number of issues were raised as a result of staff analyzing the ICI meter data.  
There were times when meters were either read incorrectly or were 
malfunctioning and the errors had gone unnoticed for several reporting periods.  
As with the meter malfunction at the two elementary schools mentioned above, 
there is limited follow-up on observed data issues and opportunities for leak 
repair are being missed.  The meters are a mix of metric and imperial meters, 
which requires additional care when manually entering data to avoid making data 
entry errors.  Some ICI meters are read but not billed and there appears to be a 
large amount of inconsistency in the program as a result of historic situations.  It 
is recommended that the ICI meter program undergo a review that should 
include an opportunity to implement early leak detection reporting and 
initiate a replacement program for older meters. 
 
The ICI billing rates are based on a declining rate block structure, which does not 
promote conservation.  It is recommended that Mission consider changing 
the rate structure, particularly for summer water consumption use to 
reduce outdoor use by ICI customers.  Any change will need to balance the 
legitimate business need for additional water use in the summer versus simple 
outdoor irrigation.  Such a change is not expected to result in the same degree of 
conservation of water that is expected with the implementation of a residential 
metering program as the ICI sector is already metered. 
 
The regional water conservation program is also beginning to work with the ICI 
sector to identify water savings.  As an example, the school district completed an 
audit of several schools in 2009 and found many water saving opportunities.  
These included eliminating automatic flushing of urinals every 8 minutes 
regardless of time of day to fixing significant leaks underground.  It is 
recommended that the regional program continue to work with Mission’s 
largest ICI consumers to look for water consumption savings. 
!
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!
Figure 7: Number of water meters and consumption of the ICI sector for 

2001-2011. 
 
 
4.4. Non-Revenue Water Demand 
A significant component of water that comes into the system does not generate 
revenue.  This is water that leaks from the system, is used for fire fighting and 
flushing sewer mains.  AECOM (2010) estimated that 17.8% and 17.5% of 
Mission’s and Abbotsford’s water was non-revenue water, respectively.  This 
study has determined non revenue water comprises approximately 20% of 
average annual consumption.  As mentioned above, some certainty will be 
achieved when the IWA Water Balance is completed in 2012 as per AECOM’s 
(2010) recommendation. 
 
Significant efforts have been made at identifying and repairing leaks within the 
distribution system and on private property.  Mission has implemented a leak 
detection program since 2008 to repair leaks in its distribution system totaling 
approximately 76,000 m3 per year or 1.4% of annual consumption (Table 4).  
Leak detection is also important for reducing sink holes and damage to 
infrastructure and for protecting the system from contamination. 
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Table 4: Annual volume of water saved through efficiency and leak repair 
since 2008. 

Program Cost Savings 
 ($/m3) (m3/yr) (MLD) 

Leak Repair    
• District leak detection 0.33 76,000 0.21 
• West Heights leak 0 17,000 0.05 
• Junction Mall leak 0.4* 5,000 0.01 

Leak Repair Total  98,000 0.27 
Efficiency    

• Toilet rebates 1.22 13,627 0.04 
• Washing machine rebates 3.91 5,110 0.01 
• School flushing systems 0 13,000 0.04 

Efficiency Total  31,737 0.09 
* One time cost of $2,000 paid by regional water conservation program in 2011 for ongoing annual 
savings. 
 
 

 

 

 
Figure 8: Examples of leaks detected by the District’s leak detection 
system 
 
 
The regional water conservation program continues to work with ICI customers, 
such as Mission Public Schools and the Junction Mall to find and repair leaks.  
Mission Public Schools examined water use in metered schools in 2010 and 
found indications of significant leaks and waste.  West Heights Elementary 
school experienced an underground leak for about 18 months where 25,500 m3 
of water was lost simply because no one was paying attention to the water meter 
readings.  An automated water meter system would notify staff of a leak such as 
this within a few days of the meter being read.  The Junction Mall had been 
losing 5,000 m3 per year until recently when regional water conservation staff 
completed an audit that found the leak in their irrigation system. 
 
It is recommended that the IWA Water Balance be completed by regional 
water supply staff and that the District continue its leak detection program 
but also investigate other leak detection technologies that may be more 
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effective and to determine if partnering with Abbotsford would be cost 
effective. 
 
It was mentioned above that leakage from regional mains could be a significant 
contributing factor as to why Mission’s consumption is far greater than 
Abbotsford’s.  Regional water system staff feel that leak detection is not 
necessary on the Norrish Creek transmission main as the water pressures of 
approximately 300 psi would result in clear indications of leaks at the surface or 
even from underneath the Fraser River at the easterly crossing.  A leak from 
either of the Cannell Lake transmission mains could result in a leak that would go 
unnoticed due to low pressures.  A leak detection study was completed on that 
main in 2010 and did find two leaks.  Both leaks are believed to be small as there 
is no indication of leaks at the surface and both are scheduled to be repaired in 
the fall of 2012.  It is recommended that regional staff take timely steps to 
repair known leaks regardless of their location and size. 
 
The District does not keep estimates of how much water is used each year for 
flushing sewer mains or fire fighting.  It is recommended that estimates of the 
volume of water be made during flushing activities and that the feasibility 
of making estimates of fire flows be reviewed.  These estimates will assist the 
District in understanding exactly where its non-revenue water is being lost from 
the system and ensure that true leakage is kept to a minimum. 
 
5. Water Demand Management 
The provincial government identified targets in 2008 under its Living Water Smart 
Plan for British Columbians to become 33% more water efficient by 2020 and 
meet 50% of growth through conservation.  It is recommended that the 
AMWSC should show leadership in committing to these provincial goals. 
 
The demand for water is affected by growth in the residential and ICI sectors and 
the efficiency with which the water is used.  A comprehensive water conservation 
program, delivered through the regional system, has been in place in Mission 
since 2009 and is budgeted at a cost to Mission of $170,000 in 2012.  Based on 
the MDC per capita reductions evident in Figure 6, the program has been 
successful but results are even more impressive in Abbotsford as mentioned 
above.  ADC, including ICI and non-revenue water has remained approximately 
constant at 650 litres per day per person over the last decade. 
 
The conservation program helped to raise awareness with some of the larger ICI 
consumers such as the Junction Mall and Mission Public Schools.  In addition to 
the leak at West Heights described above, Mission Public Schools staff 
completed an audit of some of their facilities in 2010.  It became obvious that 
significant waste of water was occurring.  For example, it was discovered that 
many of the urinal flushing systems in the schools are flushing 40 litres of water 
every 8 minutes any time the main lights are on in the school.  In one school, the 
flushing was occurring every 2 minutes and it was not tied to when the lights 
were on.  In one evening, 34,550 litres of water was flushed with no one in the 
school.  This had been going on for many years.  While this situation has been 
improved, Mission Public Schools does not have the funds to retrofit all flushing 
systems and toilets.  As mentioned above, it is recommended that the regional 
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water conservation program continue to work with large ICI consumers to assist 
with reducing unnecessary consumption. 
 
Low flow toilet and high efficiency washing machine rebates have been available 
to Mission residents since 2009 (Table 5).  Up to 2 toilets per household with a 
rebate of $50 each and 1 washing machine at a rebate of $100 (plus $75 from 
BC Hydro) is available.  Since the program began, Mission residents have 
installed 1000 toilets saving an estimated 13,627 m3 of water annually or 0.2% of 
the ADC (Wakeford 2012).  When combined with a high efficiency washing 
machine, the typical single family residential unit could see a savings of up to 
50% in their household ADC.   
 
Toilet and washing machine rebates in Mission have accounted for 20% and 8%, 
respectively, of the total number of rebates for Mission and Abbotsford issued to 
date.  The uptake in Mission is below its assumed 25% share of annual 
consumption because Abbotsford residents are charged for water based on 
consumption, which translates to a significant incentive to save water. 
 
 
Table 5: Low flow toilet and washing machine rebates and savings 

(Wakeford 2012). 
Rebate # Rebates 

issued since 
2009 

Savings 
 
 

Cost 
($/m3) 

  (m3/y) (MLD)  
Washing 

Machine** 
200 (8%***) 5,110 0.01 3.91 

Low Flow Toilet* 1000 (20%***) 13,627 0.04 1.22 
* Based on 3.2 people per household, 5 flushes per person per day, savings of 7 litres per flush 
** Based on 7 washing cycles per week with a savings of 70 litres per cycle 
*** Percent of rebates issued in Mission relative to all rebates issued in Mission and Abbotsford 

 
The water savings from leakage repairs that have occurred over the last several 
years measured approximately 98,000 m3 per year by 2011 (Table 4).  When the 
leak repairs are weighted by year, an average of 61,000 m3 was saved every 
year from 2007-2011.  This equates to approximately 5% of the total non-
revenue water, which supports the 0.95 adjustment factor used in Equation [1] to 
account for reduced leakage in the 2007-2011 period. 
 
A recent examination of the water sampling procedure in Mission identified the 
sampling ports to be running at 1 L/Min all year round (Figure 9).  There is no 
need for this water to be constantly running during the warmer months and the 
sampling ports will now be turned off for at least half the year saving 0.3% of non 
revenue water.   
 
It is very likely that there are other savings that can be achieved particularly if 
staff and customers become more diligent when examining the existing water 
meter readings and certainly if Mission adopts a residential metering program 
that is capable of identifying leaks on private property. Abbotsford sent leak 
detection letters to approximately 6% of their customers in the first two months 
following the implementation of their AMI system.  They estimate that 
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approximately 10% of their customers have received a leak detection letter by 
the end of the first year.  Abbotsford staff believes that the majority of leaks are 
located on private property – an important consideration when deciding where to 
install water meters. 
 
The BC Building Code continues to improve the water use efficiency of homes 
over time.  This is evident, in part, from the significant difference in water use 
between metered single family homes in Cedar Valley since January 1, 2011 
(average of 200 m3/y) versus the unmetered value of 527 m3/y per unit.  As 
discussed above, the 2011 data is suspect due to the inability to confirm 
occupancy and the fact that 2011 was a wet summer.  For the purposes of 
modeling, a value of 332 m3/y per unit was used for homes built after 2009.  In 
addition, homes built after 2017 are assumed to be 15% more efficient than 
homes built between 2009 and 2017 due to expected further improvements in the 
BC Building Code, appliances and fixtures. 
 
 

 
Figure 9: Sampling port flowing continuously at 1 L/Min. 
 
 
5.1. Water Conservation Scenarios 
A simple spreadsheet model based on Equation 1 was developed to examine 
future water demands of Mission.  The model is based on growing the single 
family (1.5% per year), multi family (5.5% per year) and ICI sectors (5% per year 
for 10 years followed by 1.5% per year) of the community at rates that are based 
on strategic planning documents as well as advice from staff.  The purpose of the 
model was to determine water supply needs under three different water 
conservation scenarios; (i) status quo or low conservation, (ii) moderate 
conservation and (iii) a high water conservation scenario. 
 
5.1.1. Status Quo Water Conservation Scenario (CS1) 
The status quo water conservation scenario assumes that the current 
conservation efforts in Mission will continue but with improved promotion and 
communication within the community based on the results of this report and the 
Water Efficiency Study being completed by the AMWSC.  Table 6 provides the 
assumptions used to model the status quo water conservation scenario.  In this 
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scenario any savings will be observed in existing single and multi family homes 
at a rate of 0.2% per year of ADC.  This is based on the current uptake of the 
toilet and washing machine rebate programs, overall awareness of water 
conservation and improvements in other uses of water (fixtures, dishwashers).  
As mentioned previously, it is also assumed that homes built after 2017 will be 
15% more efficient in terms of their water use than homes built between 2009 
and 2017 due to improvements in the BC Building Code and efficiency of new 
appliances and fixtures.   
 
 
Table 6: Status quo water conservation scenario (CS1) 
Single Family - growth at 1.5% per year 
Existing housing stock as of 
2009 

Will consume water at the rate of 527m3/y per unit and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2009 and ending in 
2017 and continued awareness and education (status 
quo since 2009). 

Homes built between 2010 
and 2017 

Will consume water at the adjusted rate of current 
metered homes in Abbotsford and Cedar Valley (332m3/y 
per unit). Additional conservation of 0.2% per year is 
used until 2017.  

Homes built after 2017 Will consume water at 85% the rate of homes built 
between 2009 and 2017 due to BC Building Code and 
appliance improvements. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2011 and ending 
2017.  

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2011 and ending 
2017. 

Homes built after 2017 Will consume water at 85% the rate of homes built 
between 2009 and 2017 due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

ICI - growth at 5% per year for 10 years and then 1.5% per 
year 

Existing ICI stock Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

ICI buildings built after 2017 Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

Non-Revenue Water - growth at 1.5% per year 
Leaks 1% of non-revenue water loss fixed each year for 10 

years and then remains constant.  Assumes less 
opportunity for repairs exist than have been repaired 
since 2008. 
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5.1.2. Moderate Water Conservation Scenario (CS2) 
The moderate and high water conservation scenarios are based on implementing 
some of the measures recommended in the Polis (2009) report that was 
commissioned by the AMWSC.  The report recommends “(i) mandating the 
highest level of water efficient fixtures and appliances in all new construction, (ii) 
use of alternative sources of water (rainwater capture and recycled water) for 
toilet flushing and landscape management, (iii) the use of off-site recycled water 
where available, (iv) conservation-based pricing for the residential and ICI 
sectors, and (v) a progressive program that targets reductions in residential and 
municipal outdoor water use and use in greenhouses and food processing plants 
in the agricultural sector.”  The report suggests that a 20% to 45% ADC reduction 
by 2031 is possible depending on how aggressive an approach is taken. 
 
Given that Mission does not have water meters and based on the Polis (2009) 
report and others, the moderate water conservation scenario sets a target of 18% 
reduction in ADC by 2020 that would result from implementation of a voluntary 
water meter program and an appropriate conservation pricing scheme starting in 
2013. 
 
The target 18% reduction in consumption would occur over an 8 year period 
(2.5% per year).  These figures are taken from the literature and are consistent 
with other voluntary programs such as in Richmond.  Meters on multifamily units 
and the ICI sector would continue although a review of the existing program is 
recommended to improve consistency and accuracy.  This review should include 
an evaluation of a new rate structure that supports conservation.  The driving 
philosophy behind the voluntary program is one of equity and conservation. The 
program would initially contain incentives to encourage owners of suites and 
lower consumers to volunteer for a meter.  Over the 8 year period, it would be 
expected that about 80% of the single family units would become metered and 
flat rates or bylaws could always be adjusted to encourage or require the 
remaining 20% to become metered if management of the system required full 
metering.  It is expected that owners of suites would be very interested in a meter 
program and that the District will forgo a considerable amount of revenue, some 
of which will need to be made up over time through regular review of rates. 
 
As with the status quo conservation scenario, it is assumed that homes built after 
2017 will be 15% more efficient in terms of their water use than homes built 
between 2009 and 2017 due to improvements in the BC Building Code and 
appliances.  It is also assumed that the ICI sector would be charged for water 
based on an inclining rate pricing structure although, given the ICI sector is 
currently already metered, savings would only be in the order of 10% over 5 
years.  Leak detection efforts will be stepped up across all sectors with a 25% 
reduction over 10 years although non-revenue water will continue to grow at the 
single family residential growth rate (1.5% per year).  It is anticipated that most 
leaks will be on private property and will be identified through the use of water 
meters. 
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5.1.3. High Water Conservation Scenario (CS3) 
The high water conservation scenario is the same as the moderate scenario but 
with existing single family homes becoming metered in a three year period 
starting in 2014.  Once a meter is on a home, it is assumed that the single family 
residence will consume the same as a new house and at the same rate as a 
single family house in Abbotsford (332 m3/unit/year) which is approximately the 
same as consumed by a new house in Cedar Valley.  Basically, this assumes 
that Mission homes will reach a 37% reduction in consumption once meters are 
installed on all services – a figure that is well within reported values in the 
literature.  All other assumptions for post 2017 homes, multi family, ICI and non-
revenue water sectors are considered the same as in the moderate water 
conservation scenario.  The 37% savings is viewed as conservative as 
Abbotsford’s latest data suggests that consumption in single family homes is 
now well below 250 L/D per person.  A conservative approach is warranted here 
as Abbotsford has had meters for many years and this study will be repeated 
every 5 years. 
 
5.2. Modeling Results 
A simple spreadsheet model (Appendix III) was prepared in Microsoft Excel to 
predict future demand given the information and assumptions in Tables 6 through 
8.  Figure 11 demonstrates the measured ADC for 2001-2011 versus the model’s 
predicted ADC for the same period.  When compared to the 1:1 line in Figure 10, 
the model accurately predicts the measured ADC from 2001-2011. 
 
 

 
Figure 10: Measured ADC versus modeled ADC 
 
 
While ADC is relatively constant over time and is easily accommodated by a 
water system, MDC is significantly affected by weather and can almost double 
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during summer (Figure 4, Table 2).  Another measure of demand is the Peak 
Hour Demand (PHD), which is the hour of day where demand is highest.  PHD is 
not maintained for an entire day and is more important to consider from a 
transmission point of view in attempting to convey extreme volumes of water 
through the system for short periods of time. 
 
Table 7: Moderate water conservation scenario (CS2) 
Single Family - growth at 1.5% per year 
Existing housing stock as of 
2009 

Will consume water at the rate of 527m3/y per unit and 
conserve water at a rate of 2.5% per year for 8 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the adjusted rate of current metered 
homes in Abbotsford and Cedar Valley (332m3/y per unit). 
Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs and continued awareness and 
education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation. Will conserve water at a rate of 0.2% per year 
based on uptake of rebate programs and continued 
awareness and education until 2017. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation.   

ICI - growth at 5% per year for 10 years and then 1.5% per year 
Existing ICI stock Will conserve water at a rate of 2% per year for 5 years 

starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 2% per year for 5 years 
starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built after 2017 No additional conservation. 
Non-Revenue Water - growth at 1.5% per year 
Leaks 2.5% of non-revenue water loss fixed each year for 10 years 

and then remains constant.  Assumes significant leak 
detection opportunities will be found through metering. 
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Table 8: High water conservation scenario (CS3) 
Single Family - growth at 1.5% per year 
Existing housing stock Will conserve water at a rate of 0.2% per year based on 

uptake of rebate programs and continued awareness and 
education until 2014.  All existing homes will have water 
meters installed from 2014 to 2016 and will consume water 
at the rate of Abbotsford and Cedar Valley homes (332m3/y 
per unit) once water meters are installed. 

Homes built after 2017 Will consume water at 85% the rate that metered homes do 
as of 2014 (ie: 332m3/y/unit) due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

ICI - growth at 5% per year for 10 years and then 1.5% per year 
Existing ICI stock Will conserve water at a rate of 2% per year for 5 years 

starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 2% per year for 5 years 
starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built after 2017 No additional conservation. 
Non-Revenue Water - growth at 1.5% per year 
Leaks 2.5% of non-revenue water loss fixed each year for 10 years 

and then remains constant.  Assumes significant leak 
detection opportunities will be found through metering. 

 
 
The GeoAdvice (2011) report used the following peaking factors: 
 MDC = 1.48 * ADC 

PHD = 1.97 * MDC or PHD = 2.92 * ADC 
 
which were calculated for July 8, 2010.  These peaking factors are considered 
low as a lawn sprinkling ban was in place at the time they were measured.  The 
2001-2011 measured average MDC/ADC value of 1.7 (Table 2) was used for the 
purposes of this report.  AECOM (2010) used a peaking factor of 1.95 for the 
residential component and 1.10 for the ICI component.  These equate to a 
peaking factor of 1.6 when weighted by type of flows.  As noted earlier, 
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Abbotsford’s 2011 peaking factor has been reduced to 1.4 in large part due to 
control of MDC through mandatory water meters and associated conservation 
pricing scheme. 
 
PHD has not been considered in this report because generally MDC is more 
important for evaluating the water supply’s capacity.  PHD flows have the 
potential to create an issue in the regional system and have never been 
discussed in detail between Mission and Abbotsford.  Given Mission’s PHD 
would be approximately 55 MLD with 10 MLD coming from Cannell Lake, Mission 
would be consuming approximately 50% of the Norrish Creek supply for the peak 
hour times.  Should the Abbotsford reservoirs be at a low level due to their own 
maximum demand and made worse by say, a large fire, there is the chance that 
there would not be enough water for Abbotsford.  A reservoir would help to 
balance the flow demand in Mission but it would be used so infrequently that it 
would lead to water quality issues when not in use.  Even though this situation 
has existed for some time, it is recommended that the AMWSC discuss the 
issue at an upcoming meeting to explore the severity of the situation and 
potential solutions. 
 
Figure 11 provides the ADC results of the modeling exercise and includes the 
hydraulically available supply capacity as shaded areas based on the range of 
Mission’s estimated share of the water supply system’s capacity.  As discussed 
above, Mission’s share has been estimated as a range between its 2011 
ownership of assets (20.8%) and its annual consumption share (25%).  Using 
these figures provides a pre 2012 supply ranging from 26.8 – 32.2 MLD and a 
post 2011 range of 32.0 – 38.4 MLD. As mentioned earlier, these supply 
thresholds are somewhat fictitious as the AMWSC has never formally established 
how much water Mission and Abbotsford have rights to.  Clearly the ADC in both 
scenarios can be accommodated by Mission’s anticipated share of the current 
water supply system up until about 2048 when the CS1 ADC becomes greater 
than the current supply. 
 
If Mission’s share was based on ownership of assets (lower line of shaded areas 
on Figure 12), Mission’s MDC for the low water conservation scenario (CS1) 
would not have been met beyond 2003 until 2012 to 2015 when the Bevan wells 
and an uplift to Cannell Lake’s license increased the system’s theoretical 
capacity from 143 MLD to 170.8 MLD.  If Mission’s share was based on recent 
consumption (upper line of shaded areas on Figure 12), Mission’s MDC would 
have been met over the last decade and could be met until 2028.  Beyond 2028, 
the CS1 MDC will not be able to be met.  These findings are consistent with 
AECOM’s (2010) report that identified that the MDC was nearing the supply limit 
in 2007 for the entire AMWSC water supply system when supply was less than 
now.  MDC has since dropped significantly due to Abbotsford’s conservation 
efforts since the implementation of water meters. 
 
As the demand is approaching the water supply system’s capacity, the AMWSC, 
particularly Abbotsford, is increasingly concerned with meeting the demand.  One 
source of new water could come from improved conservation in Mission given 
that Mission homes are consuming about 60% more water than Abbotsford 
homes.  If Mission were supplied by its own system, measures would have to 
have been implemented some time ago to either reduce consumption or increase 
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supply.  Basically, Abbotsford’s conservation is accommodating Mission’s excess 
consumption and the partnership has been very beneficial to Mission for 
providing adequate supply.  However, it is important to note that the partnership 
has also benefitted from Mission having to pay a disproportionately high share of 
total operating costs, based on consumption, that effectively provides a subsidy 
to Abbotsford consumers. 
 
Given the uncertainty and assumptions used throughout this study, caution 
needs to be noted where Figure 12 indicates that Mission’s MDC can be met 
from 2012 to 2015 with the status quo (CS1) water conservation scenario.  It is 
essential to realize that the adequacy of the available capacity is dependent on 
retaining the reductions in consumption since 2007, mostly by Abbotsford, 
through continued commitment to conservation measures including lawn 
sprinkling bans or other restrictions as required.  
 
Using the mid point of the shaded areas on Figure 12 as Mission’s share, the 
status quo water conservation scenario (CS1), moderate water conservation 
scenario (CS2) and the high water conservation scenario (CS3) allow the current 
system capacity to meet Mission’s MDC until 2021, 2034 and 2040, respectively.  
As mentioned above, scenarios CS2 and CS3 involve the installation of water 
meters and a conservation oriented pricing structure and possibly increased 
outdoor water use restrictions. 
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Figure 11: Potential supply (shaded areas) and ADC for three water conservation scenarios CS1, CS2 and CS3. 
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The AECOM (2010) report predicted MDC in 2007 and 2031 to be 30.6 MLD and 
49.5 MLD, respectively (Figure 12).  The model used here predicts a lower 2031 
MDC value of 39 MLD using the CS1 scenario.  The discrepancy indicated in 
Figure 12 is primarily due to the conservation gains made between 2007 and 
2011 which result in a difference between the 2011 actual MDC and AECOM 
predicted MDC of about 5 MLD.  In addition, the discrepancy is related to the 
AECOM (2010) report using a population growth rate of 2% per year versus one 
used here of 1.5%.  Also, AECOM (2010) assumed that the ICI sector was 
entirely ICI which is not the case as some multi family residential is included 
within the ICI data - effectively double counting the multi family portion.  In 
addition, AECOM (2010) assumed that the residential (single family and multi 
family) demand was equal to the provincial average residential demand rate 
when a growing portion is at the smaller multi family rate.  The AECOM (2010) 
report also did not assume that future growth would be more efficient and use 
less water, assumed the ICI sector would grow at about 8% (versus a more 
realistic 5%) per year and that no conservation would occur.  No recognition of 
improved leak detection was made either. 
 
Given that the ADC is easily met for the long term but not the MDC, it is critical 
that the MDC be managed to the degree possible to delay the need for costly 
new water supply infrastructure.  This can be accomplished by using a Wise 
Water Management (WWM) approach.  Similar to BC Hydro's Power Smart 
programs, this study recommends that Mission and the AMWSC adopt a 
WWM approach to managing their water resources.  WWM recognizes that 
there is currently a water management crisis in Mission and not a water supply 
crisis.  The existing water supply system can meet current demand by improving 
the efficiency of the water supply system and by managing MDC.  WWM makes 
the best use of the existing water supply system and is based on the following 
principles: 
 

• Recognizes that water and water supply infrastructure are valuable 
assets and important for Mission's community well being and growth 

• Opportunities for innovative cost effective efficiency improvements in the 
supply system must be exhausted prior to developing new sources 

• Measures must be implemented to reduce MDC and delay the need for 
developing new sources 

• Sustainable water stewardship 
• Long term fiscal responsibility and financial sustainability to fulfill our 

commitment to inter-generation equity 
 

WWM recognizes that water is precious and we need to be smart.  WWM is 
consistent with the strategies set out in the Polis (2009) report.  Adopting a WWM 
approach is necessary to ensure that future capital projects will be eligible for any 
available grants from senior levels of government.  At some point, growth will 
result in a demand for water that will not be able to be supplied in a cost effective 
manner by the current water supply system.  WWM requires that only when that 
happens should expensive new water sources be developed. 
 
Figure 4 clearly indicates that a significant surge in water use occurs during the 
summer months – only a 2-3 month period out of the year.  Figure 13 depicts the 
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water consumption over the summer of 2007 - a summer where supply struggled 
to meet maximum day consumption.  Figure 13 indicates that the maximum 
length of time where demand exceeds Mission’s estimated maximum capacity is 
approximately 4 days at a time and that there were five of these events during 
the summer.  The challenge for water system managers is to find cost effective 
ways to meet these infrequent high demand-short time events.  Ideally, MDC 
would be regulated to reduce the magnitude and frequency of these events, 
which would allow the existing system to extend its ability to meet the current and 
future demand.  The challenge is to balance the need for the community’s desire 
to use more water in the summer with the affordability of supplying the water.   
 
There may be options for managing the existing water supply system to 
maximize supply and reduce MDC that are considerably cheaper than 
constructing expensive new infrastructure.  A WWM approach requires that these 
options be fully explored prior to simply constructing new infrastructure.  An 
opportunity may exist with the way Cannell Lake is used as it may represent a 
potentially great opportunity to optimize the water supply system.  Given it is a 
natural reservoir, AMWSC staff should evaluate whether it is better to use 
well water as much as possible and hold Cannell Lake water back (apart 
from supplying Mission’s higher elevation areas) to meet MDC.  While 
pumping incurs costs, those costs may be far lower than the cost of having to 
construct a new water source – at least for the near future.  Pumping into Cannell 
Lake from another source, even at rates less than daily withdrawals, will extend 
the ability of Cannell Lake to meet MDC for many years as the maximum day 
consumption only occurs for short periods of time and usually only in the summer 
(Figure 13).  Other controls, such as greater enforcement of permitted 
sprinkling times, complete lawn sprinkling bans and bans on other outdoor 
water use can be put in place to further reduce the MDC. 
 
For the short term, it is recommended that steps be taken to inform 
Mission’s residents and businesses of their high rate of consumption, 
relative to Abbotsford, and educate them on the importance of water 
conservation to ensure that MDC can be accommodated until additional 
water can be found through conservation and/or from a new source.  This 
point will need to be prominent in the Water Efficiency Study currently being 
completed by AMWSC staff.  The findings of this report should form part of 
the public consultation sessions that will be carried out in the fall of 2012.  
The findings should also be used as the basis of an ongoing water 
conservation awareness strategy and measures should be taken with 
existing initiatives to raise awareness including a less lenient approach to 
people found to be in non-compliance with the existing sprinkling 
regulations. 
 
In the long term, Mission needs to work with the AMWSC to implement a 
WWM approach to maximize the efficiency of the existing system and 
manage the MDC.  This should include development of measurable actions with 
performance targets that can be implemented within both communities to 
demonstrate the progress towards meeting the WWM principles.  Maximizing 
efficiency will require that the system be examined for opportunities to extract 
additional water.  Given that some water is not hydraulically available, staff 
should examine all measures that can be taken to equalize the hydraulically 
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available water with the system’s theoretical capacity.  Mission will also need 
to implement measures to reduce its MDC.  At the same time, it is clear that a 
new water source will be required - likely at some point within the next one to two 
decades.  The work that has been started by the AMWSC to identify the best 
new source should continue but it needs to be done within the context of WWM.  
Section 6 assesses the financial implications of the moderate and high water 
conservation scenarios as well as four possible new water source scenarios in an 
attempt to begin the search for the most cost effective options for reducing 
Mission’s MDC and for possible new water sources. 
.
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Figure 12: Potential supply (shaded areas) and MDC for three water conservation scenarios CS1, CS2 and CS3. 
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Figure 13: Potential supply (shaded areas) and MDC over July and August, 2007.
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6. Financial Implications of Water Conservation and Potential New Water 
Sources 

One of the objectives of this study was to determine the implications of water 
conservation measures and new water sources on the District’s financial plan.  A 
second objective was to assess demand management needs for the next 10-15 
years that will allow infrastructure investments to meet real needs and provide 
relief, relative to the costs associated with large new infrastructure projects, to 
rate payers where possible.   
 
The AMWSC is currently undergoing a similar exercise of evaluating options for 
providing additional capacity including by increasing the amount of hydraulically 
available water from the existing system.  The focus of this report is to promote 
WWM to reduce MDC, highlight opportunities regarding optimizing the 
infrastructure that is currently in place and exploiting those optimization elements 
when considering new infrastructure.  It is recommended that the AMWSC use 
the information presented here to fully explore the opportunities for 
increasing supply by using a similar approach.  The solutions discussed 
below, while not all encompassing, do try and emphasize the need to manage 
peak demands by optimizing the existing system as well as focusing on 
conservation. 
 
Should new infrastructure be required, it needs to incorporate elements to 
improve system management and optimization to meet the MDC.  New sources 
will eventually be required and options are likely to arise over time.  These 
options should be monitored (water quality, groundwater levels, etc.) to ensure 
that they could be fully evaluated when a decision needs to be made at some 
point in the future – ie: there is a need for shelf ready projects. 
 
The financial review evaluates the two water metering conservation scenarios as 
well as four new water sources in terms of net present values (NPV), the 
additional water that each option could supply and the number of additional years 
of supply that would meet demand.  Several of the new water source options are 
also examined in terms of District ownership and in partnership with the AMWSC. 
 
The following options have been examined to determine the financial 
implications: 
 

- Moderate water conservation scenario (CS2) 
- High water conservation scenario (CS3) 
- Miracle Valley well development (Mission alone & AMWSC options); both 

low capacity and high capacity options 
- Pumping from Stave Lake to Cannell Lake (AMWSC alone) 
- Stave Lake source (AMWSC alone) 

 
The options have been chosen to represent a range of capacity increases with 
different levels of affordability for the District and its residents. 
 
Where the new water sources are developed as AMWSC sources, the additional 
volume of water is allocated to Mission at 22.9%, which is the average of its 2011 
share in ownership assets (20.8%) and its consumption of water from 2005-2011 
(25%).  This mid-point is also used throughout this section to determine the 
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length of time that a new water source can meet projected demand before MDC 
will be exceeded. 
 
Operational and capital costs are allocated to Mission as per existing agreements 
with the AMWSC.  Operational costs are a function of Mission’s consumption in 
2011, which equaled 26.5%.  Mission’s share of the capital costs is equal to 50% 
of the cost @ 12% for growth related capital and 50% of the cost @ 26.5% for 
non-growth capital. Where improved water conservation, relative to Abbotsford, 
results from the solution, Mission will save on operational and capital costs under 
the agreement with Abbotsford over the longer term.  Where the solution involves 
new water sources and not improved conservation, Mission’s share of 
operational and capital costs is assumed to remain the same.  This may 
underestimate Mission’s future operational costs if Abbotsford continues to 
reduce its consumption. 
 
An interest rate of 4% has been used when calculating debt servicing costs.  This 
rate is above the current posted Municipal Finance Authority rate of 2.1 to 3.8% 
depending on term.  A discount rate of 2.5% has been used in the net present 
value analyses.  The debt term is never greater than the extension in water 
supply offered by the solution. 
 
The following financial analyses must be regarded as broad estimates at this 
time as there have not been any detailed engineering designs completed to date.  
There are many unknowns at this time regarding capital costs, water licensing, 
operational costs, etc. and the results should be used with great caution and only 
as a general indication of comparative costs.  They should be considered as 
minimum costs at this point in time.  Staff has discussed the costs with 
Abbotsford staff as some of these options are presented as regional solutions to 
the AMWSC.  The regional costs may vary somewhat depending on the 
assumptions made regarding infrastructure and routing of new transmission 
mains. 
 
The District expects that it will have approximately $5.6M in Community Works 
Gas Tax Funds (CWGTF) available for certain water projects.  Eligible CWGTF 
projects must advance the principles of sustainability, in particular reduced 
greenhouse gas emissions and therefore projects that are simply adding new 
sources of water are likely not eligible.  Projects involved with conservation of 
water would be eligible and projects involved with treatment of water may be 
eligible but have been assumed ineligible for the purposes of the analyses 
presented here given the uncertainty. 
 
For the purposes of evaluating the cost benefit of new water sources and water 
conservation measures, it is assumed that Mission will exceed its allotted MDC in 
2021 (Figure 12).  A summary of the financial analysis for each of the capacity 
increase solutions is provided in Table 9.  Figure 14 provides an overview of the 
supply increase and cost of the various new water source options. 
 
 
6.1. Moderate Water Conservation Scenario (CS2) 
Under the moderate (CS2) water conservation scenario indicated in Figure 14, 
MDC will be met until 2034.  This extends the need for additional water supply by 
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13 years (Table 9).  The foundation of the moderate scenario is a voluntary 
metering program that will be implemented in full within 8 years and will see a 
maximum of 80% of homes metered resulting in an overall conservation of about 
18%.  Capital ($9.6M) and operating costs for the voluntary program are less 
than the mandatory program based on a longer implementation period and fewer 
meters installed requiring less attention from District staff. 
 
Operating costs include debt servicing costs, additional staff to maintain the 
system and manage billing and funds required to replace meters at the end of 
the meters’ life (estimated at 15 years).  The use of borrowed capital funds is 
delayed two additional years under the voluntary metering program due to the 
use of the District’s $5.6M Community Works Gas Tax Funds.  The use of the 
CWGTF towards the project means that the NPV calculation does not account 
for the opportunity cost of using CWGTF for other eligible projects.  The 
operational costs are also delayed two years as it will take that long for enough 
residents to volunteer for meters to warrant additional staffing to administer the 
meter program.  The NPV is higher for this scenario, relative to the high water 
conservation scenario due to the shorter period (13 years versus 20 years) and 
because of the reduced operational savings due to less conservation. 
 
6.2. High Water Conservation Scenario (CS3) 
The high water conservation scenario (CS3) is based on a mandatory metering 
program being implemented over a three year period starting in 2014 resulting in 
100% of homes metered and an overall conservation of 37%.  The capital cost of 
the mandatory system is estimated at $12M with approximately $5.6M being paid 
with CWGTF and the remainder being financed through a loan (Table 9).  The 
use of the CWGTF towards the project means that the NPV calculation does not 
account for the opportunity cost of using CWGTF for other eligible projects.  
Operating costs include debt servicing costs, additional staff to maintain the 
system and manage billing and funds required to replace meters at the end of 
the meters’ life (estimated at 15 years).  Savings include the reduced cost for the 
regional capital and operating programs due to a reduction in Mission’s flows 
relative to Abbotsford’s.  This scenario results in MDC being met until 2041 – a 
20 year delay for requiring a new water source. 
 
It should be noted that the capital cost of each of CS2 and CS3 include meters 
being installed outside the residences at the property line in meter boxes.  The 
capital cost for installing meters within the house could reduce costs by 50% or 
more although there are other concerns regarding missed leakage from property 
line to meter, leakage inside the house and proximity to radiofrequency waves. 
An analysis of costs based on internal and external installations of meters will be 
made at a later date. 
 
6.3. Miracle Valley Well Development 
Mission recently completed a hydrological investigation for groundwater supply 
from Miracle Valley northeast of Mission (Piteau 2012).  The Miracle Valley wells 
project would involve drilling one or more wells into an aquifer adjacent to Stave 
Lake.  Piteau (2012) drilled two test wells in the area and confirmed that a well 
could likely support extractions of 18.1 MLD and maybe as much as 31.1 MLD.  
Piteau (2012) recommends additional work should be carried out to determine if 
a well drilled closer to Stave Lake would tap an aquifer that is hydraulically 
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connected to Stave Lake and could supply much greater volumes (e.g.: 85 MLD).  
A value of 18.1 MLD is assumed to be available as per the confirmed results in 
the Piteau (2012) report for 2 options in Table 9.  Mission could develop this new 
source alone or in partnership with the AMWSC.  A third option assumed 85 MLD 
was available for development by the AMWSC. 
 
The capital investment for the Mission only solution is assumed to include two 
wells and a pump station ($5M), a reservoir at Richards Ave. ($7.5M), filtration 
treatment ($20M), 15 km of new transmission mains ($15M) to Mission and all 
environmental assessments and permitting ($2.5M) at a total minimum cost of 
$50M with filtration and $30M without filtration.  Filtration has been included here 
due to the preliminary assessment by Piteau (2012) that some lead was found in 
water samples and may need removal.  Further sampling may determine that this 
significant cost is not required.  Operational costs are based on the operating 
costs for one Bevan well scaled by supply capacity ($10,000 per MLD).  The use 
of Community Works Gas Tax Funds is not possible for this solution.  The 
AMWSC solution would not require a reservoir but would require additional 
transmission mains, which would result in the same $50M project cost. 
 
If Mission constructed the 18.1 MLD well by itself, it would serve Mission under 
the status quo water conservation scenario until 2053, which is the same as if the 
AMWSC developed the 85 MLD well.  If the AMWSC developed the 18.1 MLD, 
Mission’s needs would only be met until 2030. 
 
 
6.4. Pumping from Stave Lake to Cannell Lake 
This option consists of pumping water from Stave Lake to Cannell Lake to allow 
more water to be removed from Cannell Lake.  This would require an 
amendment to the existing water licence as well as payments to BC Hydro for 
lost revenue.   
 
For the purposes of this report, it is assumed that 60 MLD is the maximum flow 
that can be accommodated by the existing transmission mains downstream of 
Cannell Lake and would be available at any time, not just when the Norrish 
Creek system is unavailable.  Given that the transmission mains downstream of 
Cannell Lake belong to the AMWSC, this new water source would only be 
possible through the existing partnership and therefore a Mission only option is 
not shown (Table 9).  It is also assumed that a booster pump will be required due 
to the elevation difference between Stave Lake and Cannell Lake. 
 
The capital investments would include a new filtration plant ($40M), two pumps 
($7.5M) and a 5 km new transmission main from Stave Lake to Cannell Lake 
($12.5M) for total of $60M.  Operational costs are based on the estimated 
operating costs increases for the Stave Lake option ($1.8M for 100 MLD) and 
include payments to BC Hydro as compensation for lost revenue.  The use of 
Community Works Gas Tax Funds is not possible for this solution except 
perhaps for the filtration plant.  For the purposes of this report, however, it is 
assumed that Mission’s share of the project cost will be funded through 
borrowing.  Additional costs for a new transmission main from Cannell Lake to 
Mission may be required and will be detailed in an upcoming AMWSC study on 
future options.   
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An additional 60 MLD would equate to an additional 12.8 MLD for Mission, which 
would allow the status quo (no water meters) MDC to be met until 2046. 
 
 
6.5. Stave Lake 
This option is the original idea for a new source that was put to a referendum in 
November 2011 in Abbotsford and that was rejected by Mission Council in April 
2011.  The idea was rejected based on the public private partnership that was 
proposed for its construction and operation.  The proposal considered here 
includes construction of a new water source that has the capacity to add, as 
phase I, 100 MLD at a cost of $300M.  This equates to 22.9 MLD of additional 
water for Mission, which would supply the status quo MDC until 2061.  Given the 
large capital cost, it is assumed that Mission could only consider this project if it 
were done in partnership with AMWSC.  It is important to note that this project 
can be expanded to supply at least 400 MLD in the future and therefore 
represents a very long term source for the AMWSC.  Future expansions will also 
cost substantially less per megalitre because the intake structure and 
transmission mains will be oversized when Phase I is built.  The use of 
Community Works Gas Tax Funds is not possible for this solution. 
 
 
6.6. Financial Summary 
The mandatory (CS3) water meter conservation scenario has a lower NPV at 
$5.7M than the voluntary water meter conservation scenario ($7.1M) (Table 9) 
and is significantly less expensive when examined on a per ML or per year 
extension basis.  Of the new water sources, the high capacity (85 MLD) Miracle 
Valley well solution is the most attractive at $55/ML of additional water although it 
is more expensive than the lower capacity Miracle Valley wells AMWSC option 
when looked at on a straight NPV basis.  The solution where water is pumped 
from Stave Lake to Cannell Lake is the second least expensive solution when 
additional volume of water is considered ($153/ML) (Table 9).  The most costly 
option is the original Stave Lake solution although when examined on a per ML 
basis, the Stave Lake option appears more attractive than either of the lower 
capacity Miracle Valley well options.  When looked at in terms of NPV per 
additional years where the predicted demand can be accommodated, the 
mandatory water meter program is the least expensive followed by the high 
capacity Miracle Valley well solution followed by the voluntary water meter 
program (CS2) (Table 9). 
 
Choosing a preferred solution to increase the amount of water available for 
consumption is not obvious from looking at Table 9 as each option offers 
different extension times, NPV per ML and overall NPV.  The NPV allows 
comparisons to be made between the different options but it is still necessary to 
consider how much time and water each option’s NPV buys. 
 
Mission will likely face increasing pressure from Abbotsford to reduce its 
excessive consumption and asked to contribute to a new water source within the 
next decade or two.  It is likely that the pressure to conserve will continue even 
after a new water source is developed, as it is consistent with WWM’s principle of 
reducing MDC and the province’s goals.  A strategy of conservation, reducing 
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MDC and funding a new water source is based on equity, conservation and cost 
while avoiding conservation simply by developing a new water source disregards 
conservation and equity and is not consistent with WWM principles. 
 
Apart from equity and conservation, the implementation of a water meter 
program allows far superior management of the system.  This management can 
lead to understanding and reducing maximum day consumption and further delay 
the requirement to construct new water sources or at least design them for 
consumption more closely related to ADC than MDC that only occurs 
sporadically over a 2-3 month period.  Metering is also a critical piece to allow 
Mission (and the AMWSC) to remain competitive when applying for provincial 
and federal infrastructure grants as water metering is considered best practice 
and essential for minimizing consumption.  Metering is also consistent with 
WWM’s principles of sustainable water stewardship, reduced environmental 
impacts and getting the best value out of the existing water supply system.  
Given that the mandatory water meter program (CS3) is the most cost effective, 
implementation of a mandatory water meter program is recommended 
pending the outcome of public consultation.  Implications of installing meters 
at the property line versus inside homes will be included as the program is 
developed. 
 
Given that a $12M investment is significant for Mission and is on the scale of 
what Mission would need to contribute to a new water source, there will be no 
additional funds to cost share a new water source should Abbotsford determine 
that one is in fact needed within the next 10 years.  However, it is hoped that, by 
developing WWM in both communities, the need for a new water source could be 
delayed by as much as 20 years.  Mission will need to negotiate an 
agreement with Abbotsford that, should Mission implement water meters, it 
will not be able to contribute to a new water source until the water is 
actually required by Mission. 
 
Given that Abbotsford and Mission will likely need a new water source within the 
next decade or two, Mission’s representatives on the AMWSC and staff 
should continue to stress the need to adopt a WWM approach to reduce 
MDC and maximize withdrawals from the existing system, and, when only 
absolutely required, search for a new water source that minimizes the 
capital and operational cost and adds value to the existing system.  In 
addition, any new source must supply water for some minimum length of time to 
pay for the initial project but also to allow funds to be set aside for the 
subsequent expansion – the total of which must remain affordable to rate payers.  
Ideally, the new water source would be scalable so that today’s investment will 
last for a long time and earlier investments would provide better value by 
accommodating future expansion. 
 
The high capacity Miracle Valley wells, pumping Miracle Valley well water 
into Cannell Lake and the solution where water is pumped from Stave Lake 
to Cannell Lake should be explored further.  The recommendation from the 
Piteau (2012) report to investigate the extraction potential from a well 
located closer to Stave Lake should be investigated as part of this work.  
Cannell Lake has great potential to improve the optimization of the existing 
system as it can be managed to predominantly meet the needs of MDC.  It is 

!"#$%&'$#$%(&
"%$&#)$&*$(#&
+",&#-&%$./0$&
'"12'/'&.",&
0-3(/'4#2-35&
%$(#%20#236&
-/#.--%&

+"#$%&/($&2(&
"7(-&$88$0#29$&



 47 

imperative that the AMWSC fully consider the value of Cannell Lake as part of 
their evaluation of future water sources. 



 48 

 
Figure 14: MDC for three water conservation scenarios CS1, CS2 and CS3 and five supply options.  
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Table 9: Financial implications of water conservation and new water source options.  
Category Water 

Supply 
Option 

# Years 
System 

is 
Extended 

Borrowing 
Requirement 

($) 

Term of 
Borrowing 

(Yr) 

NPV 
($) 

Volume of 
Water 

Provided by 
Option 

(ML) 

NPV per 
ML 

($/ML) 

NPV per 
Year of 

Extension 
($/Yr) 

Mission 

CS2 
Voluntary 
Meters 

13 4,000,000 15 7,150,800** 27,776 257 550,061 

CS3 
Mandatory 
Meters 

20 6,400,000 15 5,714,300** 70,920 81 285,715 

Miracle 
Valley Wells 
(Low Cap.) 

32 50,00,000* 30 62,567,200 227,351 275 1,955,225 

AMWSC 

Miracle 
Valley Wells 
(Low Cap.) 

9 9,657,500* 5 9,983,200 13,616 733 1,109,250 

Miracle 
Valley Wells 
(High Cap.) 

32 9,657,500* 30 12,440,000 227,351 55 388,750 

Stave L. to 
Cannel L. 

25 11,589,000* 25 19,271,500 125,378 153 770,861 

Stave Lake 40 57,945,000 30 78,529,600 334,340 235 1,963,240 
*May be reduced by $5.6M if Community Works Gas Tax Funds are eligible for the filtration plant 
** The use of the CWGTF towards the project means that the NPV calculation does not account for the opportunity cost of using 
CWGTF for other eligible projects 
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7. Oversight of the Regional Water Supply System 
One of the objectives of this report was to highlight any opportunities for Mission 
to contribute to improved oversight of the regional water supply system.  It is not 
unexpected that Mission, on occasion, perceives the partnership to favour 
Abbotsford given that Abbotsford consumes 75% of the water.  This one sided 
consumption means that the system must be operated and constructed in a way 
that meets Abbotsford’s needs first and foremost.  Equally important to 
Abbotsford is that Mission has access to the water prior to Abbotsford, which can 
affect Abbotsford’s ability to recharge its reservoirs – a key prerequisite to meet 
its maximum day consumption at this time.  With so much at stake, it is 
understandable that Mission’s concerns for affordability may be marginalized as 
the need to meet Abbotsford’s demand is obviously a priority. 
 
Mission has not had the resources that Abbotsford has to implement innovative 
management measures such as meters and continuous monitoring of their 
system.  This has resulted in a typical Mission single family home consuming 
approximately 60% more water per person per day than someone living in 
Abbotsford.  As the demand on the system approaches its supply capacity, the 
AMWSC will need to fully implement WWM principles prior to developing a new 
water source.  The proposed emphasis on WWM will require Mission to 
implement measures to manage its MDC and conserve water, which will result in 
additional supply from the existing system.  The AMWSC will also need to ensure 
that the current system is optimized to supply as much water as cost effectively 
possible. 
 
Prior to completing this study, it was hypothesized that Mission did not need to 
expand the water supply system at this time to accommodate its demand.  There 
was concern that Mission was being forced into spending a large amount of 
funds on a new source to meet Abbotsford’s increased demand.  Given the 
significant reductions in water consumption measured by Abbotsford’s water 
meters and the results of this study, it is evident that Abbotsford’s recent 
reductions have allowed Mission’s excess consumption to continue longer than if 
Abbotsford had not made gains in conservation.  Even though the AMWSC has 
benefitted from Mission paying for its consumption, both communities continue to 
grow and a WWM approach is required across the entire system to maintain 
affordability.  The focus must change to what measures can be implemented to 
control MDC, how can the existing system be optimized, what options are 
available to source new water and what are the costs, benefits and affordability 
associated with each of those options. 
 
The current membership of the AMWSC is equal for both communities – a mayor 
and two councilors.  Notwithstanding the considerable differences in size and 
needs, this arrangement provides equal voting power within the AMWSC.  It is 
important to recognize that the long term sustainability of any partnership 
depends on the interests of each partner being fairly treated by the other.  In this 
case, the AMWSC partnership must provide win-win benefits for the taxpayers of 
each city.  That said, Mission well recognizes that it could never stand in the way 
of Abbotsford meeting its needs.  This became clear with the 2011 Stave Lake 
public private partnership option when Abbotsford believed an expensive new 
long term source of water was required immediately.  The partnership will work 
well when there is a consistent management philosophy applied across the entire 
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system and respect is given for each partner’s need for a reliable supply of water 
and respect of the taxpayers’ ability to pay.  The partnership will not work well 
when Abbotsford’s demand is in jeopardy of not being met, when there is 
different management philosophies between the two communities and limited 
options to increase supply are being considered for the sake of perceived 
urgency.  
 
Notwithstanding the fact that Abbotsford, being the larger consumer, is driving 
the AMWSC, there are opportunities to improve Mission’s contributions.  One 
opportunity may be to have regional staff report to the AMWSC directly and not 
through Abbotsford as is currently the case although this could result in higher 
operational costs.  If that is not possible, it is worth considering having at least 
one regional staff member located in Mission, at least part time, and reporting to 
the Director of Engineering and Public Works who could act as a project sponsor.  
This could be considered on a project basis to start and perhaps on a permanent 
basis if new staff is hired in the future. 
 
While there is good communication between staff from Mission and the regional 
system, Mission staff does not have the resources to work with regional staff in 
Abbotsford to the degree required even though AMWSC staff always provides 
the opportunity.  In effect, this reduces Mission’s ability to influence decisions as 
regional staff does not get a sense of what is important to Mission and are more 
likely to work on meeting Abbotsford’s needs.  This situation is exacerbated by 
the fact that Mission has not been making the same efforts to conserve water as 
in Abbotsford and is likely frustrating regional staff. 
 
Similarly, when external consultants are hired to work on the regional system, 
they report to City of Abbotsford staff and it is natural for the consultants to pay 
more attention to Abbotsford’s concerns than Mission’s.  Having regional staff 
working out of Mission and retaining consultants could lead to more balanced 
deliverables being produced.  Failing that, having a consultant report to Mission 
staff on a specific project, could be an improvement although there are 
implications for Mission to consider in terms of resourcing. 
 
There are many benefits to the AMWSC partnership including affordability for 
new initiatives, economies of scale, specialized staff, implementation of 
innovative initiatives and efficacy of system. While some of the disadvantages 
have been mentioned above, perhaps the most important disadvantage is that 
the system’s requirements will always be driven by the larger consumer’s need 
for a reliable water supply.  This could result in the smaller partner having to 
make investments before they might need to, however, that has not been the 
case to date given Mission’s greater per capita consumption.  Overall, it is 
recommended that Mission look to develop ways to improve Mission’s 
involvement within the partnership and oversight of the system. 
 
8. Summary and Recommendations 
This report represents the first long term water supply and demand management 
study completed specifically for the District of Mission.  The study uses existing 
data such as ICI and multi family water meter data, actual single family and multi 
family unit counts and regional bulk meter information to estimate average day 
consumption and maximum day consumption from 2001 to 2050.   
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Given the many assumptions and uncertainties involved with a study of this 
nature, this study should be reviewed against annual consumption data and 
growth forecasts and undertake any new studies as required, to ensure timely 
planning for major projects and expenditures. 
 
The regional bulk meter data indicate that per capita average day consumption 
(ADC) has remained almost constant over the 2001-2011 period while per capita 
maximum day consumption (MDC) has dropped by about 30% per person per 
day.  The significant reduction is thought to be in response to increased 
awareness of the importance of water conservation, reduction in ICI consumption 
and lawn sprinkling bans instituted in 2009 and 2010. 
 
This study has assumed that Mission is entitled to 26.8 to 32.2 MLD prior to 2012 
and 32.0 to 38.4 MLD after 2011 based on its ownership share of the assets of 
the water works system with Abbotsford, Mission’s recent consumption and the 
assumption that 90% of the supply is hydraulically available. 
 
This study has resulted in improved confidence with respect to the bulk meter 
data provided by AMWSC staff.  While it may be difficult for Mission to believe 
that its per capita single family residential consumption is 60% greater than 
Abbotsford’s, the results are consistent with those in the literature comparing 
metered communities with non-metered communities.  In addition, this study 
used a different technique to estimate consumption rates on a residential unit 
basis and found similar results to previous studies (AECOM 2010).  New bulk 
meters have been recently installed within the Mission transmission system.  It is 
recommended that these meters be used, together with an analysis of the 
service numbers and types being measured by each meter to confirm or revise 
the consumption estimates used in this study. 
 
Single family unit annual consumption was estimated at 527m3/year (466 L/D per 
capita) which is slightly above the provincial residential average per capita 
consumption of 440 L/D, used by the AECOM (2010) Water Master Plan for 
Mission when each unit is assumed to house 3.1 people.  Multi family unit annual 
consumption was measured to be 145 m3/year, which is reasonable for the small 
apartment style multi family units considered here.  This figure was derived using 
actual metered consumption from 2009-2011.  When single and multi family are 
combined, the average annual residential consumption in Mission approximates 
the provincial average of 440 L/D. 
 
Measured ICI values were adjusted by removing the multi family consumption.  
ICI daily demand was observed to decrease since 2008 likely in response to the 
economic downturn.  Several issues were raised with the ICI meter program and 
recommendations to replace old meters, improve the way the data is used and 
change to a inclining block structure to encourage water conservation were 
made.  It was also recommended that the regional water conservation program 
continue to work with Mission’s largest ICI consumers to look for additional water 
savings opportunities. 
 
Non-revenue water was determined to be approximately 20% of annual 
consumption - slightly above the 17.8% determined by AECOM (2010).  It is 
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recommended that the IWA Water Balance be completed by regional water 
supply staff and that the District continue its leak detection program but also 
investigate other leak detection technologies that may be more effective and 
determine if partnering with Abbotsford would be cost effective.  Two known 
leaks, first discovered in 2010, in the Cannell Lake transmission mains will be 
repaired in the fall of 2012 – it is recommended that regional staff respond as 
quickly as possible to fix any significant leaks in the future.  It is also 
recommended that an estimate be made of how much non-revenue water is used 
in flushing sewer mains and fire fighting as it will help the District understand 
exactly where its non-revenue water is being lost from the system.   
 
A spreadsheet model was developed to forecast future water consumption in 
Mission using three water conservation scenarios.  A status quo water 
conservation scenario is a continuation of today’s situation where education and 
awareness is improving and rebates for low flow toilets and high efficiency 
washing machines are in place.  A moderate water conservation scenario, based 
on implementation of a voluntary residential water meter program starting in 
2013, assumed a 18% reduction in average day demand by full implementation 
in 2021 with 80% of the homes metered.  A high water conservation scenario, 
based on mandatory residential water meter installations over a three year 
period, assumed that Mission single family residential units would be consuming 
the same as Abbotsford’s – 332 m3/year or a 37% reduction. 
 
The model accurately predicted measured 2001-2011 ADC values, which can be 
met by the current supply system until 2048.  Mission’s MDC has been 
exceeding its theoretical share since 2003 but will be slightly less than its share 
in 2012 due to the uplift in capacity supplied by the Bevan wells and Cannell 
Lake.  Under the status quo, the MDC is expected to exceed Mission’s 
theoretical share again in 2021.  The moderate and high water conservation 
scenarios will exceed Mission’s potential share in 2034 and 2041, respectively. 
 
Mission’s peak hour demand (PHD) is approximately 60% of the Norrish Creek 
supply capacity which could result in an inadequate water supply for Abbotsford 
should their reservoirs be low and a significant fire event occur.   Although 
somewhat of a perfect storm scenario, it is worth discussing at an upcoming 
AMWSC meeting to examine the risk and solutions to such a scenario. 
 
It is clear that Mission’s large residential consumption, relative to Abbotsford’s, 
has been accommodated by the fact that Abbotsford consumes far less water on 
a per capita basis than Mission.  Nevertheless, both communities continue to 
grow and new water will need to be added to the system within the next decade 
or two.  This study introduces the concept of Wise Water Management (WWM) 
where the focus is on extracting as much water out of the current system as 
possible and reducing the MDC in both frequency and magnitude.  Only once all 
cost effective measures to address those principles have been implemented 
should the system be expanded to include a new water source.  In addition, any 
new water source should add value to the existing system by taking advantage of 
existing infrastructure to the maximum degree possible. 
 
Cannell Lake may represent a significant opportunity to maximize system 
optimization by using its natural reservoir characteristics.  This can be further 
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exploited by maximizing the use of existing wells during periods of elevated 
demand and saving Cannell Lake, to the extent possible, to meet maximum day 
demands.  Pumping water from Stave Lake or new wells to Cannell Lake will 
further increase the ability to meet maximum day demands well into the future. 
 
The study’s financial analysis determined that the mandatory (CS3) water meter 
conservation scenario has a lower Net Present Value (NPV) at $5.7M than the 
voluntary water meter conservation scenario ($7.1M) and is significantly less 
expensive when examined on a per megalitre or per year extension basis.  Of 
the new water sources, the high capacity (85 MLD) Miracle Valley well solution is 
the most attractive at $55/ML of additional water.  The solution where water is 
pumped from Stave Lake to Cannell Lake is the second least expensive solution 
when additional volume of water is considered ($153/ML). 
 
This study recommends that a mandatory water meter program is a critical first 
step for Mission and should be implemented pending the outcome of public 
consultations. Mission will need to negotiate an agreement with Abbotsford that, 
should Mission implement water meters, it will not be required to contribute to a 
new water source until the water is actually required by Mission. 
 
Staff recommends that the high capacity Miracle Valley wells and the solution 
where water is pumped from Stave Lake to Cannell Lake be explored further.  In 
addition, the option of pumping Miracle Valley well water into Cannell Lake also 
be examined.  Mission needs to ensure that the work being done now by 
AMWSC regarding future sources includes a thorough evaluation of these 
options.  The recommendation from the Piteau (2012) report to investigate the 
extraction potential from a well located closer to Stave Lake should be 
investigated as part of this work. 
 
The AMWSC partnership works well when supply exceeds demand as has been 
the case over the last decade, however, when either partner reaches their 
theoretical capacity of the system, the joint partnership needs to agree on 
proactive yet affordable measures to address the supply shortage.  However, 
Abbotsford’s overwhelming consumption results in them being the drivers of the 
AMWSC system.  Notwithstanding this, there are opportunities for Mission to 
improve its ability to affect the oversight of the AMWSC.  Some examples could 
include having regional staff reporting to the AMWSC directly, having a regional 
staff member located in Mission or having Mission staff take a more active role 
as project sponsor when retaining consultants.  These could help ensure that 
Mission’s objectives are addressed in regional decisions and contracted services.  
 
The findings of this study should be included within the AMWSC Water Efficiency 
Study and be communicated to residents and businesses in Mission when public 
consultation sessions occur in the fall of 2012.  In addition, an ongoing 
communication plan should be developed to demonstrate to the community that 
the WWM approach is necessary to maintain affordability. 
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Next Steps 
District of Mission staff will be completing the following actions as a result of this 
study: 
 

1. Work with the AMWSC to evaluate whether further assessment of Miracle 
Valley wells is warranted; 

2. Provided (b) below is supported, initiate the work required to implement a 
mandatory water meter program including an evaluation of in home 
versus at property line installation costs.  This would include a user rate 
impact analysis and proposed pricing structure; 

3. Implement operational changes regarding ICI metering, leak detection, 
collaboration with large ICI consumers and increased regulation of 
outdoor water use; 

4. Begin using new bulk meters to confirm consumption patterns identified in 
this report; 

5. Engage AMWSC staff in a discussion of the impact of Mission’s peak 
hour demand on the system’s ability to supply Abbotsford to ensure 
undue risk does not exist; and 

6. Review this study against annual consumption data and growth forecasts 
and undertake any new studies as required, to ensure timely planning for 
major projects and expenditures. 

 
The following items are recommended as next steps for Council: 
 

a) Release this report to the public and the AMWSC as part of an overall 
communication plan regarding water supply, demand and the need to 
adopt a Wise Water Management approach and request the public’s input 
on this report and how to best serve their interests.  This should be done 
in concert with the planned AMWSC public consultation program and 
Council’s Community Dialogue session in fall 2012; 

b) Support a mandatory water meter program in principle pending the 
outcome of the public input in (a) above; 

c) Explore opportunities to improve Mission’s oversight within the AMWSC; 
d) In conjunction with the AMWSC, ensure that Mission will not be expected 

to make significant investments in a new water source within a 
reasonable time after implementing mandatory water meters; 

e) In conjunction with the AMWSC, implement the Wise Water Management 
principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and develop measurable actions that 
can be implemented to measure progress towards implementing the 
principles; and 

f) In conjunction with the AMWSC, decide what is the best solution for 
increasing existing system capacity and / or reducing MDC and when a 
new source may be truly required.  Any decision on a new source must 
include an evaluation of the ability to add value to the current system, in 
particular, the best use of Cannell Lake.  
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APPENDIX I 
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$ $ $ $#$ (,($ #'!&*+%$ *L""$
$ $ $ $"L+*$ *!%$ #&&!+&&$ &L,*$
$ $ $ $"L+$ *,($ #"*"&!'$ !L''$
$ $ $ $"L'$ ,"($ %&%*%#$ !L"!$
$ $ $ $

$ $ $ $ $ $ $ $
$ $ $ $ $ $ $ $!""#-!"##$2/01230$.KM$DIJKH$ #'L**$

$ $ $ $456-10/0680$N$>51$"L+*$>2?<51$ "L#+%$
$ $ $ $All flows m3/yr unless otherwise noted. 

2 Unknown Calculator available at: http://www.1728.org/unknwn2.htm 
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APENDIX II 
Multi Family Metered Flows 
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Appendix III 

Water Demand Model 
Input Parameters        

          
Growth   Comments    
 Single Family 1.5% Based on long term planning estimates    
 Multi family 5.5% Based on 2001-2011 actual increase in number of MF units    
 ICI 5% - For 10 years and then same as SF 

- Pers. Commun. Stacey Crawford 
   

 Non-revenue 1.5% Same as SF    
    
Per Capita # People per SF 

unit 
3.1 - Geoadvice (201) used 3.1 

- 2006 census measured 2.9 
   

 # People per MF 
unit 

1.7 
 

2006 census measured 1.7 for high density (apartments)    

    
Consumption          
 Existing SF units 527 m3/year Calculated using Eq. [1]    
 SF Post 2009 

units 
332 m3/year Calculated from post 2010 metered Cedar Valley homes    

 Existing MF units 145 m3/year Measured from existing ICI meters on MF buildings (see Appendix II)    
 Post 2009 MF 

units 
145 m3/year Assumed no additional conservation    

 Non-revenue 
water 

20.0% of ADC As per Eq. [1]    

!    

Conservation   SF MF ICI Non-revenue    
 CS1 Existing units 0.2% 0.2% 0.2% 1% 0.2% annual conservation based on improved awareness 

& rebates 
1% / year fixing leaks starting 2013 

  Post 2017 units 85% 85% 85%  Post 2017 units are 15% more efficient than pre 2017 
units 

          
 CS2 Existing units 5% 5% 2% 2.5% 5% annual conservation based on water meters 

2.5% / year fixing leaks starting 2013 
  Units built 2009-

2017 
0 0 0  No additional conservation 

  Post 2017 units 85% 85% 85%  Post 2017 units are 15% more efficient than pre 2018 
units 

 Peaking Factor  1.7 1.7 1.7 1 
 

Measured 2001-2011 average using bulk meter data 
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 Single Family (MLD)    Multi Family (MLD)    ICI (MLD)   Non Revenue Water (MLD)    Totals (MLD) 

Year # Units Populatio
n 

ADC 
CS 1 

ADC 
CS 2 

ADC 
CS3 

  Year # 
Units 

Population ADC 
CS 1 

ADC 
CS 2 

  Year ICI Flow 
(m3/yr) 

ADC 
CS 1 

ADC 
CS 2 

  ADC CS 1 ADC CS 2   Year ADC CS 1 ADC CS 2 ADC CS 3 MDC CS 1 MDC CS 2 MDC CS 3 

2001 7384 25330 10.66 10.66 10.66   2001 644 1095 0.26 0.26   2001 736954.05 2.02 2.02   3.22 3.22   2001 16.2 16.2 16.2 25.2 25.2 25.2 

2002 7501 25756 10.83 10.83 10.83   2002 644 1095 0.26 0.26   2002 848814.34 2.33 2.33   3.58 3.58   2002 17.0 17.0 17.0 26.4 26.4 26.4 

2003 7648 26182 11.04 11.04 11.04   2003 702 1193 0.28 0.28   2003 1041793.16 2.85 2.85   3.48 3.48   2003 17.7 17.7 17.7 27.6 27.6 27.6 

2004 7964 26608 11.50 11.50 11.50   2004 702 1193 0.28 0.28   2004 1008240.64 2.76 2.76   3.76 3.76   2004 18.3 18.3 18.3 28.5 28.5 28.5 

2005 8228 27034 11.88 11.88 11.88   2005 725 1233 0.29 0.29   2005 1248358.75 3.42 3.42   3.92 3.92   2005 19.5 19.5 19.5 30.4 30.4 30.4 

2006 8371 27460 12.09 12.09 12.09   2006 725 1233 0.29 0.29   2006          2006       

2007 8549 27869 12.34 12.34 12.34   2007 818 1391 0.32 0.32   2007 1348012.76 3.69 3.69   3.76 3.76   2007 20.1 20.1 20.1 31.6 31.6 31.6 

2008 8713 28278 12.58 12.58 12.58   2008 873 1484 0.35 0.35   2008 916029.33 2.51 2.51   3.90 3.90   2008 19.3 19.3 19.3 30.1 30.1 30.1 

2009 8830 28687 12.66 12.66 12.66   2009 1011 1719 0.40 0.40   2009 852378.54 2.34 2.34   3.92 3.92   2009 19.3 19.3 19.3 30.1 30.1 30.1 

2010 8939 29096 12.73 12.73 12.73   2010 1011 1719 0.40 0.40   2010 686896.66 1.88 1.88   3.96 3.96   2010 19.0 19.0 19.0 29.5 29.5 29.5 

2011 8952 29505 12.72 12.72 12.72   2011 1011 1719 0.40 0.40   2011 692475.80 1.90 1.90   3.62 3.62   2011 18.6 18.6 18.6 29.2 29.2 29.2 

2012 9086 29948 12.82 12.82 12.82   2012 1067 1813 0.42 0.42   2012  2.57 2.57   3.71 3.71   2012 19.5 19.5 19.5 30.6 30.6 30.6 

2013 9223 30397 12.91 12.72 12.91   2013 1125 1913 0.44 0.44   2013  2.69 2.64   3.73 3.67   2013 19.8 19.5 19.7 31.0 30.5 30.9 

2014 9361 30853 13.01 12.51 11.87   2014 1187 2018 0.47 0.45   2014  2.82 2.67   3.75 3.64   2014 20.0 19.3 18.6 31.5 30.2 29.1 

2015 9501 31316 13.11 12.30 10.32   2015 1252 2129 0.49 0.47   2015  2.96 2.63   3.77 3.60   2015 20.3 19.0 17.0 31.9 29.8 26.4 

2016 9644 31785 13.21 12.08 8.77   2016 1321 2246 0.52 0.48   2016  3.10 2.54   3.78 3.56   2016 20.6 18.7 15.4 32.4 29.2 23.6 

2017 9789 32262 13.31 11.86 8.90   2017 1394 2370 0.55 0.50   2017  3.25 2.67   3.80 3.52   2017 20.9 18.6 15.6 32.9 29.1 24.0 

2018 9935 32746 13.40 11.64 9.02   2018 1471 2500 0.57 0.52   2018  3.40 2.80   3.82 3.49   2018 21.2 18.4 15.8 33.4 28.9 24.5 

2019 10084 33237 13.51 11.41 9.13   2019 1552 2638 0.60 0.54   2019  3.57 2.94   3.84 3.45   2019 21.5 18.3 16.1 33.9 28.8 24.9 

2020 10236 33736 13.63 11.19 9.25   2020 1637 2783 0.63 0.57   2020  3.74 3.09   3.86 3.41   2020 21.9 18.3 16.3 34.4 28.7 25.4 

2021 10389 34242 13.74 11.31 9.37   2021 1727 2936 0.66 0.60   2021  3.92 3.24   3.88 3.38   2021 22.2 18.5 16.6 35.0 29.1 25.8 

2022 10545 34755 13.86 11.43 9.49   2022 1822 3097 0.69 0.63   2022  3.97 3.29   3.94 3.43   2022 22.5 18.8 16.8 35.4 29.5 26.2 

2023 10703 35277 13.98 11.55 9.61   2023 1922 3268 0.73 0.66   2023  4.03 3.34   3.99 3.48   2023 22.7 19.0 17.1 35.9 29.9 26.6 

2024 10864 35806 14.10 11.68 9.73   2024 2028 3447 0.76 0.70   2024  4.09 3.39   4.05 3.53   2024 23.0 19.3 17.4 36.3 30.3 27.0 

2025 11027 36343 14.23 11.80 9.86   2025 2139 3637 0.80 0.74   2025  4.16 3.44   4.12 3.59   2025 23.3 19.6 17.6 36.7 30.8 27.5 

2026 11192 36888 14.35 11.93 9.99   2026 2257 3837 0.84 0.77   2026  4.22 3.49   4.18 3.64   2026 23.6 19.8 17.9 37.2 31.2 27.9 

2027 11360 37441 14.48 12.06 10.12   2027 2381 4048 0.88 0.82   2027  4.28 3.55   4.24 3.70   2027 23.9 20.1 18.2 37.6 31.6 28.3 

2028 11530 38003 14.61 12.19 10.25   2028 2512 4271 0.93 0.86   2028  4.35 3.60   4.30 3.75   2028 24.2 20.4 18.5 38.1 32.1 28.8 

2029 11703 38573 14.74 12.33 10.38   2029 2650 4506 0.97 0.91   2029  4.41 3.65   4.37 3.81   2029 24.5 20.7 18.8 38.6 32.5 29.2 

2030 11879 39152 14.87 12.46 10.52   2030 2796 4753 1.02 0.96   2030  4.48 3.71   4.43 3.86   2030 24.8 21.0 19.0 39.1 33.0 29.7 

2031 12057 39739 15.01 12.60 10.66   2031 2950 5015 1.07 1.01   2031  4.54 3.76   4.50 3.92   2031 25.1 21.3 19.4 39.6 33.5 30.2 

2032 12238 40335 15.14 12.74 10.80   2032 3112 5291 1.13 1.06   2032  4.61 3.82   4.57 3.98   2032 25.5 21.6 19.7 40.1 33.9 30.6 

2033 12421 40940 15.28 12.88 10.94   2033 3283 5582 1.19 1.12   2033  4.68 3.88   4.64 4.04   2033 25.8 21.9 20.0 40.6 34.4 31.1 

2034 12608 41554 15.42 13.03 11.08   2034 3464 5889 1.25 1.18   2034  4.75 3.94   4.71 4.10   2034 26.1 22.2 20.3 41.1 34.9 31.6 

2035 12797 42177 15.57 13.17 11.23   2035 3654 6212 1.31 1.25   2035  4.82 4.00   4.78 4.16   2035 26.5 22.6 20.6 41.7 35.5 32.2 

2036 12989 42810 15.71 13.32 11.38   2036 3855 6554 1.38 1.31   2036  4.90 4.06   4.85 4.23   2036 26.8 22.9 21.0 42.2 36.0 32.7 

2037 13184 43452 15.86 13.47 11.53   2037 4067 6915 1.45 1.39   2037  4.97 4.12   4.92 4.29   2037 27.2 23.3 21.3 42.8 36.5 33.2 
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 Single Family (MLD)    Multi Family (MLD)    ICI (MLD)   Non Revenue Water (MLD)    Totals (MLD) 

Year # Units Populatio
n 

ADC 
CS 1 

ADC 
CS 2 

ADC 
CS3 

  Year # 
Units 

Population ADC 
CS 1 

ADC 
CS 2 

  Year ICI Flow 
(m3/yr) 

ADC 
CS 1 

ADC 
CS 2 

  ADC CS 1 ADC CS 2   Year ADC CS 1 ADC CS 2 ADC CS 3 MDC CS 1 MDC CS 2 MDC CS 3 

2038 13381 44104 16.01 13.62 11.68   2038 4291 7295 1.53 1.46   2038  5.04 4.18   4.99 4.35   2038 27.6 23.6 21.7 43.4 37.1 33.8 

2039 13582 44766 16.16 13.78 11.84   2039 4527 7696 1.61 1.54   2039  5.12 4.24   5.07 4.42   2039 28.0 24.0 22.0 44.0 37.7 34.4 

2040 13786 45437 16.32 13.94 11.99   2040 4776 8119 1.69 1.63   2040  5.20 4.30   5.14 4.48   2040 28.3 24.4 22.4 44.6 38.3 35.0 

2041 13993 46119 16.47 14.10 12.15   2041 5039 8566 1.78 1.71   2041  5.27 4.37   5.22 4.55   2041 28.7 24.7 22.8 45.2 38.9 35.6 

2042 14203 46810 16.63 14.26 12.32   2042 5316 9037 1.87 1.81   2042  5.35 4.43   5.30 4.62   2042 29.2 25.1 23.2 45.9 39.5 36.2 

2043 14416 47513 16.79 14.42 12.48   2043 5608 9534 1.97 1.91   2043  5.43 4.50   5.38 4.69   2043 29.6 25.5 23.6 46.5 40.1 36.8 

2044 14632 48225 16.96 14.59 12.65   2044 5917 10058 2.08 2.01   2044  5.51 4.57   5.46 4.76   2044 30.0 25.9 24.0 47.2 40.7 37.4 

2045 14851 48949 17.12 14.76 12.82   2045 6242 10612 2.19 2.12   2045  5.60 4.64   5.54 4.83   2045 30.4 26.3 24.4 47.9 41.4 38.1 

2046 15074 49683 17.29 14.93 12.99   2046 6585 11195 2.30 2.24   2046  5.68 4.71   5.63 4.90   2046 30.9 26.8 24.8 48.6 42.1 38.8 

2047 15300 50428 17.46 15.11 13.16   2047 6948 11811 2.42 2.36   2047  5.77 4.78   5.71 4.98   2047 31.4 27.2 25.3 49.3 42.8 39.5 

2048 15530 51185 17.64 15.29 13.34   2048 7330 12461 2.55 2.49   2048  5.85 4.85   5.80 5.05   2048 31.8 27.7 25.7 50.1 43.5 40.2 

2049 15763 51952 17.81 15.47 13.52   2049 7733 13146 2.69 2.62   2049  5.94 4.92   5.88 5.13   2049 32.3 28.1 26.2 50.8 44.2 40.9 

2050 15999 52732 17.99 15.65 13.71   2050 8158 13869 2.83 2.77   2050  6.03 5.00   5.97 5.20   2050 32.8 28.6 26.7 51.6 45.0 41.7 
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	DoM Presentation on Water Meters by PJ Jewell
	MEMO-Water meters
	PURPOSE:
	This report addresses the following recommendations, which were approved at the October 15, 2012 regular meeting of Council:
	BACKGROUND:
	There has been much discussion and debate over the volume of water being consumed by Mission residents, or lost by its infrastructure through leakage, in comparison to Abbotsford.  District staff have undertaken a variety of measures to address this d...
	Over the last few months, staff has undertaken a financial and operational analysis of water metering operations, including onsite discussions with other jurisdictions that are in the process of installing meters. Staff have also given preliminary con...
	The options considered in this report are:
	1) Status quo.
	2) Proceed with a referendum question for a District initiated universal water metering program.
	3) Customer initiated water meter program (i.e. voluntary approach).
	Staff have researched the benefits and challenges of water metering and while there is not a clear cut financial business case to support water meters, it provides other benefits such as greater equity for consumers, i.e. “user pay”, and provides cons...
	There are numerous intangible benefits to having water meters on each property, however these are difficult to quantify financially. To that end, this report is intended to provide Council and the public with an analysis of a number of options for the...
	District staff met with several representatives from Surrey and Richmond, who are both in various stages of implementing a water metering program.
	Surrey’s water meter installation program has been in place for 10 years, and is a combination of city initiated and customer initiated installations. The city initiated part of the program is aimed at all new single family dwellings constructed since...
	Surrey’s customer initiated program initially started with meters installed inside the building. However, due to the number of finished basements, uncooperative homeowners, complaints about meter locations, scheduling challenges, as well as concerns a...
	The incentive for the customer initiated water meter program in Surrey sees all costs of installation being borne by the municipality. The average metered rate is set at 50% of the flat rate, or $400 annually vs. $800. Surrey metering representatives ...
	Richmond has a very similar program to that of Surrey, with customer initiated installations for existing homes. They also have a city initiated installation program for new single family dwellings, as well as whenever a water main is replaced or upgr...
	DISCUSSION AND ANALYSIS:
	This part of the report is structured to provide an analysis of the options for a water metering program for Mission. Appendix B attached to this report is the original analysis done by Mission in August 2012, which led Council to direct staff to look...
	There are numerous benefits to having water meters installed throughout the community, such as:
	1) User equity: people pay for their water based upon consumption.
	2) Regional equity: Mission can more effectively manage their regional financial contribution once we have certainty on the amount of non-revenue water. Also, since meters generally lead to water conservation, the result would be a lower share of regi...
	3) Water use efficiency: a metering program is the most effective leak detection system for both the homeowner and the purveyor. If the meter program is structured correctly, it also is effective in reducing consumption, which will help delay future n...
	4) Improved management of the water system: staff would have the ability to develop more accurate per capita consumption information and offer assistance to residents who would like to reduce their usage and resulting charges.
	5) Solve the secondary suite billing issue: since each user would be paying for the actual quantity of water used, the current practice of double-billing utilities for residences with a known secondary suite would be eliminated.
	6) It represents good stewardship of the water supply system through water conservation, and using only what is needed of a scarce resource.
	There are also challenges with a metering program, such as:
	1) Installation and program costs: there are significant costs to install meters to each property, as well there are additional costs to operate and maintain a metered system as detailed in Appendix A.
	2) Homeowner buy-in: the metering of water is controversial, and not supported by a portion of the population.
	In researching a water meter installation program for Mission, staff identified the following areas as options that Council and the community will need to consider.
	1) District initiated program vs. customer initiated program.
	2) Property line installation vs. in-home installation.
	3) Water rates under a metered program (i.e. what portion should be flat rate vs. metered rate, and what should the rates be set at).
	UStatus Quo
	Currently, the District installs residential water meters at the property line only for new dwellings, while the remaining residential customers are not metered and pay a flat-rate. This necessitates a two tiered billing system, and given the small nu...
	Benefits:
	1) There are no significant capital outlays.
	2) Staff training and process changes are minimal.
	3) The public acceptance is high.
	Challenges:
	1) The rate structure is significantly undervalued for currently metered customers, and is not sustainable as the program grows.
	2) We do not address the secondary suite utility double-billing issue.
	3) Regional and individual equity is not accurately addressed.
	4) Regional relationship challenges.
	If the District remains with the status quo, consideration will need to be given soon to a new rate structure for the current metered water users, given that the existing system will not be sustainable as residential meter installations increase throu...
	UDistrict initiated vs. Customer Initiated Program
	Under both District initiated and customer initiated programs it is proposed that the program is 100% funded by the District (consistent with other local governments).
	A District initiated program is a phased installation of all single family residential properties over a given period whereas a customer initiated program is a user initiated installation and has no fixed timing. A District initiated program would see...
	District Initiated Program
	Benefits of a District initiated program:
	1) Program is initiated and completed in a short time frame which provides residents with more equitable costs sooner.
	2) Leakage is more quickly determined.
	3) Higher quantity of meters installed over a shorter time period is expected to lead to lower average cost per installation than the customer initiated program (i.e. economies of scale).
	4) Equitable distribution of regional cost is realized sooner.
	5) Future water needs are known more accurately and realistic planning can begin sooner.
	6) Administration of secondary suites utilities is dealt with sooner.
	7) Use of Gas Tax funding before the deadline of 2018 is realized.
	Challenges of a District initiated program:
	1) The financial impact to reserves is that the funding to implement system is required in the first few years, and may require additional costs for borrowing.
	2) The financial cost to administer the program, whether in-house or contracted out.
	3) Controversial decision for Council.
	Customer Initiated Program
	Benefits of a customer initiated program:
	1) User choice, i.e. not imposed by Council.
	2) Financial impact to reserves is spread out over a longer period of time.
	Challenges of a customer initiated program:
	1) Two-tiered water rates, i.e. one rate for metered customers and another for flat-rate customers. This makes it difficult to forecast water rates since the early adopters will likely be the lower consumers which would require the unmetered flat rate...
	2) Administration of two systems is more costly and will require additional staffing similar to a District initiated system, however planning for additional staffing will be difficult due to not knowing how many customers will request a meter in any g...
	3) The equitable distribution of costs amongst users will not happen for an extended period.
	4) Realization and equitable cost allocation of the regional system will take longer.
	5) Potential conservation is not realized until much later.
	6) Lower quantity of meters installed over an unknown time period is expected to lead to higher average cost per installation than the District initiated program.
	7) It is difficult to predict the timing of capital funding requirements, since the funding required is dependent on how many customers request a meter.
	8) It is not likely all the Gas Tax monies available could be used as eligible expenses for the customer initiated program as the uptake is not expected to be significant enough to meet the 2018 deadline.  Alternative projects will need to be consider...
	The customer initiated program experience in Surrey and Richmond indicates that even though there is a substantial cost savings to each property owner, i.e. up to 50% savings, the uptake is only at about 50% at 10 years and 8 years respectively. Other...
	1) A customer initiated program that offers a financial incentive as encouragement, such as a reduced charge, could work to counteract the goal of water conservation. There is little motivation for the customer to conserve water, since they already re...
	2) The first group of volunteers generally don’t result in significant savings in water usage, since many are already low users of water who were attracted to the program knowing that their lower than average usage will result in a financial savings. ...
	UInstall at Property Line vs. Inside the House
	Installations at the property line involve installing a meter chamber (usually a concrete box) with a steel lid, meter and radio connection.  Installations inside the house involve a range of renovations to enable installation of the meter and radio w...
	Surrey will only allow meters to be installed inside the house if the customer refuses to allow the installation at the property line. This is a rare exception though, given that the primary concern of most customers is privacy; most customers would s...
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	UMetered Rates vs. Flat Rates
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	The solid waste double charge could also be removed however it would limit the number of garbage cans to two per week versus four currently. Stickers would still be available for purchase for additional garbage cans that exceed the weekly limit.
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	Customer Initiated Program
	There will not be a phased approach for a customer initiated metering program, however shadow billing could proceed as in the District initiated scenario.
	UConcluding Remarks
	The installation of water meters throughout the District would provide an equitable distribution of water user fees amongst our citizens, as well address much of the regional equity with our regional partner. Water meters also provide a critical measu...
	This report is intended to provide an analysis of the types of water metering programs and options for Council to consider as they wrestle with the decision on how to proceed.  It is staff’s opinion, that given the installation of water meters will af...
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