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File: 11-5600-13 

DATE:   November 7, 2016 
TO:   Mayor and Council 
FROM: Brent Schmitt, Manager of Business Services  
SUBJECT:  Water Meter Pilot Study Update 
ATTACHMENT: Appendix A - District of Mission Water Meter Pilot Project (October 11, 2016)  

RECOMMENDATION:   
This report summarizes the results of the Water Meter Pilot Study. No staff recommendation 
accompanies this report and Council action is not required. 

PURPOSE: 
The purpose of this report is to provide an update and summary of the Water Meter Pilot Study. 

BACKGROUND: 
Between 2012 and 2014, a series of reports were presented to Council regarding water meters. At the 
December 18, 2013 Special Council Meeting, Council approved a water meter pilot study in the West 
Heights area and in water main replacement project areas. Installation of meters for the study occurred 
in 2015, consisting of approximately 500 new water meters.  Including the water meters that have been 
installed with new residential construction since 2009, plus several other developments since the 
1990’s, there are now over 1,000 residential water meters within the system. 
Monthly meter data for the pilot study area was collected over a 12-month period, from September 2015 
through August 2016, and compared to data for the existing residential metered areas over the same 
intervals. 
Mission’s water usage is estimated at 335 liters per capita per day (l/c/d) for all residential land uses. 
This is significantly higher than Abbotsford’s residential water consumption rate that is estimated at 
185 l/c/d. 

DISCUSSION AND ANALYSIS:  
A consultant was retained in September 2016 to compile the pilot study data, provide an analysis, and 
comment on potential impacts of metering.  A report was submitted to the District in October 2016 (see 
Appendix A), and is summarized below. 
Data Analysis 
The pilot study report compared the two groups of data: 

Group Construction Period Number 
of Homes 

Billing Type Land Use Type 

A 1970’s 502 Annual Flat Charge Single Family Residential 
B 1990’s to present 515 Annual Volumetric Charge Single Family Residential 
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Monthly data was collected for both study groups.  The results indicate that Group A customers used 
more water per household on average throughout the year compared to Group B.  The slight difference 
in usage patterns is attributed to: 

• Improved awareness of leaks and consumption habits inherent to volumetric billing within 
Group B; 

• Higher probability of service line leaks for older homes; and  

• Updated building code requirements for more efficient fixtures, such as low-flow toilets, in newer 
homes. 

The difference in average usage between Group A (flat rate customers) and Group B (volumetric rate 
customers) varied by about 9%, and is not as significant as might be expected.  However, a key factor 
in reducing customer usage is frequent notification of water use, so that users can become more aware 
of their own consumption habits.  As volumetric-rate customers are currently billed annually, they do not 
receive regular feedback on water use, and are unable to monitor their seasonal usage habits.  It is 
expected that more regular billing, such as on monthly or bi-monthly basis, would increase customer 
awareness and significantly reduce water usage. 
The 1,017 meters included in this study are for single-family land-use parcels.  Commercial properties 
were excluded from the analysis.  For the 12-month study period, Group A had an average usage of 
347 l/c/d, while Group B’s average was 319 l/c/d.  These numbers are comparable to the overall 
estimated residential average for Mission of 335 l/c/d. 
The two groups were refined into low, medium, and high-use categories to determine the distribution of 
customers within each group.  In both Group A and Group B, over 20% of the customers fell within the 
‘high-use’ range.  However, users in this range account for over half of the water consumption: 

Group A: the ‘high-use’ category accounts for 21% of the customers, and consumed 58% of the 
water within the group.   

Group B: the ‘high-use’ category accounts for 23% of the customers, and consumed 55% of the 
water within the group 

Potential Water Reductions 
The summary report further broke the ‘high-use’ category into two sections:  those marginally above the 
study area usage average, and those substantially above the average.  The purpose of this step was to 
identify those users that have the most potential to reduce water usage.  While those users below or 
close to the study average could still further reduce water use through leak awareness or conservation 
efforts, the largest gains would be from the highest users reducing their consumption. 
The study considered two scenarios for potential water savings: 

1. Reducing all high-users to a marginally high level of use; and 
2. Reducing all high-users to the current study area average usage. 

The results of this exercise indicate potential reductions in residential sector water usage of 27%-35% if 
high-users reduced usage to a marginally-high level, or 31%-38% water savings if all high-users 
consumed at the current average amount.  The potential water savings by reduced usage in the high-
user group would equate to the supply of water for approximately 315 to 350 homes.  As the study area 
represents approximately 9% of the residential accounts in the water service area, and assuming similar 
savings could be achieved throughout the entire system, the water savings would equate to an 
equivalent supply for over 3500 homes. 
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Benefits of Water Conservation 
Water conservation can lead to both financial and environmental benefits.  From a financial perspective, 
reduced water system usage will result in a reduction of the District’s contribution to the regional water 
system annual operating and maintenance costs.  Based on the current usage ratio between Mission 
and Abbotsford, a 30% decrease in Mission’s water usage would result in a reduction in the District’s 
contribution to the regional system in the order of $250,000 per year.  From a capital funding 
perspective, reduction in system demand could defer the immediate need for a new water source. 
Again, a 30% reduction in Mission’s demand could defer Mission’s requirement for a new water supply 
by over 15 years.   While the data did not have enough resolution to assess potential maximum day 
demand reductions, the same 30% water savings could possibly be achieved for the maximum day 
demand in Mission.  A water savings of this amount would increase the available capacity of the 
existing system for new development, thus deferring the immediate need for a new source, and would 
equate to a reduction in long-term capital costs of $15-$20 million. 
A focus on water conservation demonstrates the District’s interest in system sustainability and 
environmental awareness. Currently, grant opportunities often require that a municipality demonstrate 
that projects and practices reflect a protection of environmental health and sustainable use of 
resources.  The updated Water Sustainability Act requires that water users display an efficient use of 
water sources.  Inefficient use of supply, or a lack of water conservation efforts, could result in an 
amendment of an existing license or could negatively affect a water license application for a new source 
of supply. 
Next Steps 
Staff are currently investigating application requirements for the recently announced Clean Water and 
Wastewater Fund.  A report is forthcoming at the November 21, 2016 Committee of the Whole to obtain 
approval from Council to proceed with the application for a universal water metering project.  In Spring 
2017, a follow-up council report will provide details of the outcome of the grant application, and will 
outline potential options and costs for moving forward with metering of water system customers. 

COUNCIL GOALS/OBJECTIVES:  
Water metering is one of the most effective tools for a water conservation program, and would support 
several of Council’s Values, as outlined in the Strategic Plan.  Most specifically, metering would 
demonstrate that the District is: 

• Future Focused:  committed to planning for future generations; 

• Committed to Sustainability:  through a balance of environmental, financial, and operational 
sustainability; and 

• Looking to provide quality Service to its residents:  through continual system improvements. 

FINANCIAL IMPLICATIONS: 
There are no immediate financial implications associated with this report; however the benefits of water 
conservation that are discussed in this report could result in financial benefits to the District and its 
water users. In order to fully realize these financial benefits, all of the water users in the District need to 
be metered, and be regularly made aware of their usage patterns through volumetric billing.  

 
I have reviewed the financial implications 
Kris Boland, Director of Finance 
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COMMUNICATION: 
No communication action is required.  

SUMMARY AND CONCLUSION:  
The water meter pilot study looked at monthly water use patterns over a 12-month period for 1,017 
customers.  The study confirmed previous assumptions for typical water usage which were estimated to 
be in the order of 335 l/c/d, with the older homes in the study group averaging 347 l/c/d and the newer 
homes averaging 319 l/c/d.  While the high-users in the study accounted for just over 20% of the 
customers, this category accounted for over half of the water usage, indicating significant potential for 
water savings.  Water use reductions of 30% could result in annual savings of $250,000 for the District’s 
contribution to the regional system operations, could defer the requirement for a new supply source by 
over 15 years while providing supply for approximately 3,500 new homes, and could reduce Mission’s 
long-term capital cost for a new supply source by $15-$20 million.  Improved water efficiency throughout 
the system would support several Values identified in the District’s Strategic Plan, including planning for 
future generations, committing to sustainable practices, and providing quality service to residents. Staff 
will seek Council’s approval for submission of a grant application for implementation of a universal water 
metering program, and will provide a follow up report on the outcome of the grant application plus 
details of metering options and costs. 

SIGN-OFFS:  

 
 

Brent Schmitt, Manager of Business Services Reviewed by: 
Tracy Kyle, Director of Engineering & Public 
Works 

Comment from Chief Administrative Officer: 
Reviewed. 
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Water meter data analysis for the District of Mission 

BACKGROUND 
The District of Mission and City of Abbotsford jointly own the water treatment and transmission 
infrastructure supplying potable water to the two municipalities. The cost of operating the system is 
shared based on the percentage of water used by each partner. In recent years, Mission’s share of the 
water use seems to be increasing disproportionally. In an effort to better understand water 
consumption patterns of its residential customers, the District of Mission initiated a water meter pilot 
project in 2015. 

A total of 1017 homes are included in the study and are separated into two groups based on age of 
home and billing type. Group A consists of 502 homes that were constructed in the 1970’s. These homes 
had new meters installed in pits at the property line but were billed a flat rate (not related to amount of 
water used). Group B contains 515 homes constructed between 1990 and the present. These homes had 
existing meters and were billed annually based on amount of water consumed (volumetric billing).  This 
is summarized in the table below. 

Group Construction Period No. of homes Billing type 
A 1970’s 502 Annual flat charge 
B 1990 to present 515 Annual volumetric charge 

Readings for all meters were collected on a monthly basis for a period of one year. Consumption was 
calculated and the data was analyzed to determine if there appears to be a significant amount of 
excessive consumption.  

ANALYSIS 
Calculating consumption 

The readings collected from the meters were downloaded as a data file and converted to an Excel 
spreadsheet. Meters in Group A read to the nearest litre (0.001 of a cubic metre) while the ones in 
Group B read to the nearest cubic metre. For this study, the readings were all converted to litres for 
ease of comparison. Where gaps in the data existed, such as where the readings were not retrieved for 
one or more months, the monthly consumption was estimated using the last and most current reads.  

When analyzing residential water consumption, per capita demand is a common measurement used for 
planning purposes. This is expressed as litres per person per day (l/ca/d). Both per capita consumption 
and daily consumption per dwelling (l/d) were used in this study. For the first part of the analysis, the 
average consumption for each home during the one year reading period was calculated and overall 
averages and median values were determined. These are shown in the tables below. 
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From the tables it can be seen that the annual average use and the gap between average and median 
values in Group A is significantly higher than in Group B. The median use in Group B is, with the 
exception of June 2016, higher than the median use in Group A. However the average use in Group A is 
always higher than in Group B. This is likely attributable to a higher rate of leakage in Group A and that 
Group B is billed for water based on the amount they consume.  Volume based billing encourages 
reduced usage and provides awareness of leak situations. 

Categories of Users 

To compare consumption in the two study groups, three levels of users were assigned. These would 
equate to low, medium and high water users. The low use group (< 645 litres per day) is based on the 
median combined annual daily average. A daily usage figure of 1030 litres is used for the maximum 
value in the medium use range. This is the annual average combined daily water use of the study groups 
(see chart above). The charts below show a comparison of the number of homes in each category. 

  

  

Sept 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2016 Feb 2016 March 2016 April 2016 May 2016 June 2016 July 2016 Aug  2016 Annual Average
Average 1072 1044 990 951 925 961 960 1052 1155 1086 1191 1354 1075
Median 559 549 537 532 543 525 543 583 667 668 688 739 637

Sept 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2016 Feb 2016 March 2016 April 2016 May 2016 June 2016 July 2016 Aug  2016 Annual Average
Average 346 337 319 307 298 310 310 339 373 350 384 437 347
Median 180 177 173 172 175 169 175 188 215 215 222 238 205

Sept 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2016 Feb 2016 March 2016 April 2016 May 2016 June 2016 July 2016 Aug  2016 Annual Average
Average 795 721 777 736 705 691 700 894 1137 1028 1127 1292 988
Median 607 621 559 571 567 563 586 655 727 655 690 771 654

Sept 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2016 Feb 2016 March 2016 April 2016 May 2016 June 2016 July 2016 Aug  2016 Annual Average
Average 256 233 251 237 227 223 226 289 367 332 363 417 319
Median 196 200 180 184 183 181 189 211 235 211 222 249 211

Group A Group B Combined l/ca/d
Average 1075 988 1031 333
Median 637 654 645 208

Daily water use per person based on an estimated 3.1 persons per dwelling (litres per capita per day).

Daily water use per person based on an estimated 3.1 persons per dwelling (litres per capita per day).

Daily water use per dwelling in litres Group B (1990 and newer homes)

Annual daily average per home (litres per day)

Daily water use per dwelling in litres Group A (1970's homes)

502

User class Range of use No. of homes % of total
Low <645 l/d 257 51%

Medium 645-1030 l/d 140 28%
High >1030 l/d 105 21%

Total number in group A
Sub Groups for Group A

515

User class Range of use No. of homes % of total
Low <645 l/d 251 49%

Medium 645-1030 l/d 145 28%
High >1030 l/d 119 23%

Total number in group B
Sub Groups for Group B
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Interpretation of the results 

Redefining usage ranges 

The consumption data for each of the study groups was further analyzed in finer detail to determine if 
there is an opportunity for reduction in water use. Each group was looked at individually to assess how 
much usage occurred in the high consumption ranges. To evaluate the results, ranges were established 
which differed from the first part of this study. Since this part of the study is focused on determining the 
possibility and quantity of reduction in water usage, higher thresholds were set so that any reduction 
targets identified are conservative and achievable. The groups in this case were broken into: 
 

• Customers using less than 1030 litres per day,  
• Customers using between 1030and 1,220 litres per day, and  
• Customers using over 1,220 litres per day.  

 
A per capita rate of approximately 400 l/ca/ day was used to derive the 1,220 l/d threshold. This is a per 
capita consumption that is quite high but is often used in planning studies. Since this represents a high 
value, it is assumed any consumption above this is due to leakage or unnecessary water use. The 1030 
l/d threshold is the same combined average daily consumption number used in the first part of this 
study. Though the 1030 l/d threshold is a number specific to the Mission study group, it also aligns 
closely with the threshold Abbotsford used when they implemented tiered rates. Their data indicated 
about 75% of single family residential homes used less than 1,000 l/d and set it as the threshold for the 
1st tier.  
 
Rationale for new thresholds  

There is a correlation between the three thresholds and the level of effort required to reduce the 
consumption in each of the categories. For customers in the highest usage group (>1220 l/d), it is likely 
there is substantial leakage or non-essential water use. Reducing the average consumption in this group 
should be easily achievable since it would have the highest non-essential water use. The middle 
category is still likely using a significant amount of water that is non-essential but there would be less or 
smaller leaks and it would take more diligence to reduce the usage in this group, though it is still very 
achievable. The lowest consumption category is at or below the average observed combined usage rate 
in the study groups. There is still a possibility of some leakage and reduction in use but more of the 
water being used in this group is for essential uses such as food preparation, laundering and hygiene. 

 
Usage in the various ranges 

Though the majority of homes are within the lowest daily consumption group, data shows that a 
disproportionate amount of water is being consumed in the two higher use groups. For Group A the 
homes using more than 1030 litres per day (1030-1220 l/d and >1120 l/d usage ranges), which represent 
21% of the total customer accounts in this group, account for 58% of the total water use. For Group B, 
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23% of the customers are using more than 1030 litres per day and account for 55% of the total water 
use. This is demonstrated in the tables and charts below. 
 

Group A (1970's homes) 

Usage range No. of homes % of total Daily Usage (litres) % of total daily 
water use 

< 1030l/d 396 79%                   225,128  42% 
1030-1220 l/d 21 4%                     23,308  4% 
> 1220 l/d 85 17%                   291,322  54% 

 
 

Group B (1990 and newer homes with annual volumetric charge) 

Usage range No. of homes % of total Daily Usage (litres) % of total daily 
water use 

< 1030l/d 396 77%                   230,458  45% 
1030-1220 l/d 36 7%                     39,657  8% 
> 1220 l/d 83 16%                   238,528  47% 

 

No. of homes per usage range 

< 1030l/d
1030-1220 l/d
> 1220 l/d79% 

17% 
4% 

Usage Range 

21% of the homes 

% of total daily water use per  
usage range 

< 1030l/d
1030-1220 l/d
> 1220 l/d54% 

42% 

4% 

Usage Range 

Use 58% of the water 

No. of homes per usage range 

< 1030l/d
1030-1220 l/d
> 1220 l/d

77% 

16% 

7% 

Usage Range 

23% of the homes 

% of total daily water use per 
usage range 

< 1030l/d
1030-1220 l/d
> 1220 l/d47% 45% 

8% 

Usage Range 

Use 55% of the water 
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Potential for use reduction 

To evaluate how much of a reduction in water consumption is achievable in the higher use categories, 
the individual accounts were reviewed. For the first scenario, a maximum consumption level of 1220 l/d 
was assigned to all accounts in the highest use group (> 1220l/d). The remainder of the consumption 
figures were left as they were. The table below shows the potential reduction in water use if the highest 
users can be brought down to an average usage rate of 1220 l/d. The table also shows the number of 
additional homes this would equate to at the current average household consumption of 1030 l/d.  
 

Reduce High User Group to an average of 1220 l/day 
 Group A Group B 
Amount of water saved per day (litres) 187,622  137,268  
Reduction expressed in % of total use 35% 27% 
Equivalent number of Single Family homes (@1030l/home /day)  182  133 
 
As mentioned previously, the majority of current usage above the 1220 l/d level is likely due to leakage 
or non-essential water use so this should be a very achievable goal. If the threshold for water use is 
lowered to 1030 l/d, the following results would be achieved. 
 
 

Reduce High User Group to an average of 1030 l/day 
 Group A Group B 
Amount of water saved per day (litres) 205,450  155,616  
Reduction expressed in % of total use 38% 31% 
Equivalent number of Single Family homes (@1030 l/home /day) 199  151  
 
Though this may seem like a more difficult target to achieve, the per capita demand at 1030 l/d is 
equivalent to about 332 l/ca/d. In Group A the current average per capita demand is 347 l/ca/d and the 
median is 205 l/ca/d. For Group B the average is 319 l/ca/d and the median is 211 l/ca/d. The median 
value in Group A and both the average and median values on Group B are below the per capita demand 
necessary to achieve the target of 1030 l/d per home. Based on these observations even the more 
aggressive target of 1030 l/d should be achievable with a more intense conservation program using 
metered consumption data and volumetric billing. 

Summary 
Analysis of the water meter data shows that a high percentage of the water use is due to a relatively 
small percentage of the total customers in this study group. Employing conservation initiatives and 
education programs should reduce consumption by at least 30% in this study group. Recommended 
actions to achieve these significant reductions in the study group are: 

• Issue water or combined utility bills (water and sewer at a minimum) on a more frequent cycle 
(bi-monthly or quarterly) so residents are more aware of their consumption patterns. 

• Monitor consumption patterns and contact individuals that have high or sudden increases in 
usage. 
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• Identify users that have automated lawn irrigation systems and perform irrigation audits to 
optimize efficiency. Existing Joint Services staff have the expertise and are already providing this 
service in Abbotsford. Some audits have also been performed in Mission but meters are 
necessary to perform an audit. 

Results obtained from this study group are likely representative of the entire residential inventory in the 
District of Mission. It is reasonable to assume that similar reduction levels can be achieved District wide 
if metering is installed on all services. Metering is the only way to effectively monitor usage, find 
customers with leaks or unusually high consumption, set reduction targets and monitor the success of 
conservation programs. Comparing service meter data to the consumption recorded on bulk supply 
meters can also determine how much water is being lost to other issues such as municipal distribution 
main leaks, firefighting etc. This is helpful in determining the overall condition of the distribution 
infrastructure. 

 The cost of installing the metering and billing infrastructure is significant (estimated to be 
approximately $1,500 per meter if installed in a pit). Though installing meters inside homes is less costly, 
this type of installation is not able to detect leaking service lines or water used by irrigation systems 
tapped in upstream of the meter. It can also be very difficult to arrange with a homeowner to gain 
access to a meter if a problem occurs.  

Implementing an effective metering and billing program has the potential to accommodate an increase 
in the number of single family homes in Mission by about 30% without adding more capacity to the 
water supply system. According to studies done for the Abbotsford Mission Water and Sewer 
Commission, adding capacity to the system has a cost of approximately $2 million per MLD (million litres 
per day). The average total combined daily water use of Groups A and B is over 1,000,000 litres per day. 
Reducing the consumption by 30% would free up about 300,000 litres per day (0.3 MLD) of water for 
new development. Based on the cost of $2M/MLD this has an equivalent dollar value of $300,000. This 
amount is just for the approximately 1,000 homes in the study group. To determine payback period and 
impact on Municipal budgets of installing a universal metering and billing program, a cost benefits 
analysis would need to be performed by Municipal Finance staff.  
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