REGULAR MEETING OF
CITY COUNCIL
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Notice is hereby given of the following Regular Meeting of Council:
June 26, 2017 at 12:00 p.m.
Council Chamber, City Hall
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REPORT
Engineering Services
To:

Mayor Coté and Members of Council

Date:

6/12/2017
6/26/2017

From:

Jim Lowrie
Director of Engineering Services

File:

09.1810.03

Item #:

280/2017

Subject:

Assessment of Water Conservation Measures and Resi dential Metering

RECOMMENDATION
THAT staff continue to enforce, and if necessary expand the enforcement effort of the Water
Shortage Response Bylaw;
THAT staff continue to promote water use restrictions online, through newspaper ads and at
community events and incorporate direct interaction in neighbourhoods through patrols and
door-to-door campaigns to educate public on water use restrictions;
THAT staff initiate a program of reviews and audits of all civic facilities and retrofit
inefficient fixtures, procedures and systems;
THAT staff conduct a detailed review of the implementation of volume based meter charge
rates (constant or inclining);
THAT staff establish a low flow toilet and high efficiency clothes washer rebate program
and if feasible, incorporate it into other conservation incentive programs;
THAT staff conduct a pilot investigation by installing meters in a sample group of single
family units to measure baseline consumption behaviours under current flat rate structure and
report the findings to Council;
THAT the current meter-ready approach with meter pit and setter installation through
development and new housing construction be continued.
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PURPOSE
The purpose of this report is to provide the results of a high level review of current and
potential water conservation programs including universal water metering for consideration
within New Westminster context.
BACKGROUND
At the Regular Meeting of Feb 1, 2016, Council passed the following motion:
THAT in light of water shortage conditions in 2015 and expectations such conditions
will continue in ensuing years, that Council and staff consider a water conservation
program that includes universal water metering and voluntary implementation of
water meters in all single family homes; and
THAT staff provide an updated report assessing the implementation of a citywide
water metering program for single family residences.
The City currently meters all multi-family (MF) residential units (approx. 24,000) and all
Industrial/Commercial/Institutional (ICI) units (approx. 560). Single family (SF) detached
residential units (approx. 7,800) are not metered but charged an annual flat rate. Of the
8,540,000 m3 of water obtained from the Greater Vancouver Water District (GVWD) in
2012, 70% is fully metered and the remaining 30% is unmetered single family consumption
and system losses (see Figure 1).
Figure 1

City of New Westminster Water Consumption for 2012 by Sector 1
Total water consumption is 8,536,828 m3
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GVWD and Municipal Water Demand by Sector Report 1985-2012 (published Mar 2016)
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The residential consumption per capita in New Westminster is among the lowest in the
region. A comparison of per capita water consumption of Metro Vancouver municipalities is
shown in Figure 2. The gross (residential plus ICI) water consumption per capita and net
residential consumption (residential only) are shown in blue and red respectively. The data
indicates that the residential water consumption in New Westminster is 215 litres per
capita/day (lpcd) which is the second lowest in the region.
Figure 2
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Under the current bylaw, single family units pay an annual flat rate of $524 2 per year with
potential discounts of 5% for early payment. Multi-family and ICI customers are charged
based on measured usage and a per unit rate.
The annual cost of providing water consists of the cost to purchase the water from GVWD,
as well as the various services and functions needed to deliver the water to individual
customers and maintain the City’s distribution network. Table 2 summarizes the utility
budget cost breakdown for 2017.
Table 2
Summary of Water Utility Expenses for 2017
Description
Cost
GVWD Water Purchase
$5,689,000
City Capital Program
$4,851,000
City Operation, Maintenance and
$1,531,000
2

Additional $262 for secondary suite.
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%
47%
40%
13%

City of New Westminster
Administration
Total
EXISTING POLICY/PRACTICE
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$12,071,000
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Engineering department staff administer the regional Water Shortage Response Plan within
the City. Enforcement is conducted education and issuance of warning tickets followed by
fines for repeated violations.
Water utility charges are billed annually based on metered consumption for all sectors except
single family residential where a flat rate is charged. The City has adopted a meter -ready
approach for new single family homes where a meter box and setter is installed.
DISCUSSION
A high level assessment of potential water conservation measures including universal
metering has been completed. This report (Attachment 1) reviewed current water use trends
based on GVWD data3 and City records, and evaluates a number of water conservation
measures including:






Education
Regulation
Incentives (home water saver kits, low flow toilet rebates, clothes washer rebate, etc.)
Water Audit (high users and civic facilities)
Universal Water Metering

Education programs generally focus on lawn sprinkling restrictions and other water-wise
outdoor uses. The City also has undertaken some public outreach on water conservation at
schools and during community events.
Regulatory programs are primarily under the region-wide Water Shortage Response Plan
with the lawn sprinkling regulation as the centerpiece. The lawn sprinkling restriction is by
far the most effective program in terms of reducing discretionary water demand in the
residential sector. From 1993 when the regulation was introduced to 2014, the regional
average day per capita water use has decreased 27%. This trend can be attributed to
progressive lawn sprinkling restrictions, relocation of heavy industries from the region,
higher density communities with lower outdoor water demand, municipal incentive programs
and market and building code transition to efficient indoor plumbing fixtures. Similarly, New
Westminster also experienced declining annual per capita consumption (total volume from
all sectors divided by population) over the same period as shown on Figure 3.

3

GVWD and Municipal Water Demand by Sector Report 1985-2012 (published Mar 2016)
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Figure 3

Incentive programs encourage home owners to conserve water and convert to efficient
fixtures and appliances. The City currently offers rain barrels at a discounted cost. Other
incentives such as home water saver kits, home ultra-low flow toilet rebate and clothes
washer rebate can be considered by the City. The report forecasts that both a toilet rebate
program and a clothes washer rebate program will have a payback period of 7 -8 years.
Although some municipalities are moving away from toilet rebates as low flow fixtures have
become the market standard for replacement, renovations and new construction, a toilet and
appliance rebate program could also be incorporated with other City’s conservation incentive
programs such as Energy Save New West.
Water audits are generally focused on identifying water use improvements and reducing
system losses for large water users in the ICI sector. Improving water efficiency in municipal
operations and civic facilities first would provide an opportunity to show leadership to the
community and the ICI sector in particular.
Universal Water Metering
Metering Benefits
The key benefits of universal water metering are:
 Equity in billing;
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 Improved understanding of system performance;
 Potential for water conservation.
Equity is provided through universal metering as accounts for all sectors are billed through
measured consumption; thus everyone is paying their “fair share” of water use based on the
user pay principle. In the City where MF and ICI sectors are already fully metered, the equity
consideration is focused within the single family residential sector.
Improved understanding of the water system is achieved by analyzing the comprehensive
data in a universal metering program, validating total usage and identifying areas of potential
leakage. As a result, the City can enhance our ability to operate and manage the water
distribution system.
Potential for Water Conservation associated with universal metering program is through
demand side management using the user pay principle and the ability to establish variable
seasonal rates (i.e. higher rates during high demand periods). The change in consumption
varies depending on individual habits.
Comprehensive data on consumption reduction associated with residential metering by local
municipalities in Metro Vancouver have not been published at this time. Studies on
communities in North America that have implemented universal metering suggests
consumption reduction can range from 5% to 25% including cases where initial reduction of
usage gradually returning to almost the pre-metering levels over time. Given that New
Westminster’s residential per capita water consumption already ranks among the lowest in
the Metro Vancouver area, the potential for further reduction with full SF residential
metering would likely be in the lower range of, say 10%.
GVWD will be introducing a new Water Shortage Response Plan with more stringent lawn
sprinkling and water use restrictions for the 2018 season. These changes will further enhance
outdoor water conservation behavior and may affect water use reduction benefits from a SF
metering program.
Metering Challenges
Some of the challenges of implementing universal water metering in the City are:





Universal metering program cost;
Fixed water utility system costs;
Capital project cost saving;
Rate Structure Impact (discussed later in the report).

Universal Metering Cost includes the capital cost to install the metering infrastructure in the
SF residential sector and the annual operation/maintenance/billing cost. The City has taken a
meter ready approach where a meter pit and setter are installed (not the actual meter) for
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each new single family home construction. Approximately one-third of the SF units in the
City are now meter-ready which will be more economical to adopt to metering than the older
housing stock without the meter-ready components. However, an updated analysis discussed
later in this report indicates that the universal metering cost would still exceed the potential
financial saving through reduced consumption. Although bulk water purchase from GVWD
represents 47% of the City’s water fund annual operating expense, only 20% of the volume
is attributed to the SF residential sector. The potential reduction in SF consumption
represents a small financial saving in the overall City operating expense.
Fixed water utility costs are associated with the operation of the water distribution system
such as labor, equipment, supplies, quality assurance, capital upgrade and asset management
(replacement). These costs are necessary to ensure that the network can deliver safe drinking
water to each customer as well as firefighting capability and does not vary with reduced
consumption. In a case where flat rate customers are moving to meter billing, the fixed cost
will need to be re-distributed in the pricing of water. This may result in higher rates for other
residents and businesses. Similarly, GVWD has fixed operating costs embedded in its
regional water rate which will need to increase if overall consumption reduces.
Capital project cost saving from reduced domestic consumption is generally associated with
the cancellation or deferral of major water facility projects such as reservo irs and pumping
stations. The City does not have such facilities however, and our capital program is largely
focused on renewal and replacement of older watermains, fire hydrants, valves, etc. which
are designed for extreme conditions during fire incidents. Consequently, reduced domestic
consumption has little benefits on the capital investment of City’s waterwork projects.
Single Family Metering Analysis
The attached report analyzed two SF metering implementation scenarios: 1) Partial SF
Implementation, and 2) Full SF Implementation. Scenario 1 takes advantage of the cost
efficiency of the meter-ready SF housing stock and only installs meters to about 3,000 of the
SF units. Scenario 2 is the full implementation to all SF units (about 7,800 units). The results
are summarized in Table 3:
Table 3
Single Family Metering Program

Annualized Capital, Operating & Maint.
Costs
Average Annual Bulk Water Purchase
Saving
Benefit/Cost Ratio
Program Cost per Metered SF Unit
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Scenario 1
Partial SF
Implementation
$182,700

Scenario 2
Full SF
Implementation
$812,800

$47,700

$118,800

0.25
$47

0.15
$89

City of New Westminster
Reduction in Total City Annual
Consumption Volume in 15 Years
compared to Business As Usual
Condition

June 12, 2017
-0.7%

8
-1.8%

Metro Vancouver is currently undertaking a comprehensive universal water metering study
for the region to better understand and quantify the potential costs and benefits of metering.
This study may provide more up-to-date forecasting data and better inform the financial
analysis of a universal metering program for the City. The study is anticipated to be
completed in late 2017 or early 2018.
Rate Structure Review
A precursor to implementing SF metering program is to conduct a comprehensive rate
structure review to establish an appropriate rate for all the sectors (i.e. SF, MF and ICI). The
rate structure will need to incorporate fixed costs and variable costs in the water utility as
discussed previously. Under the current meter rate structure for MF and ICI sectors, the
transition of the SF units to partial metering under Scenario 1 may result in significant cost
reallocation to the SF units remaining on a flat rate. Alternatively, the meter rate for all
sectors will need to increase to ensure that the required funding is retained. The full
implementation of SF metering under Scenario 2 will also require the restructuring of the
current meter rate which could potentially impact all sectors. In summary, the current water
utility rate system will need to be restructured to determine an appropriate allocatio n of the
costs between the various sectors if metering is expanded to the SF sector.
The current City’s meter rate has a declining block structure where the unit rates decrease as
consumption increases. This provides cost relief for high water users such as industries and
other commercial operations where significant water consumption is required. However, the
declining block structure does not provide incentive for conservation. Many municipalities
are now considering inclining and seasonal block rates to promote conservation. A more
detailed rate review can explore potential changes to the current declining rate structure.
Pilot Metering Investigation
A pilot metering investigation can be conducted by installing meters in a sample group of SF
homes where meter pits and setters have previously been installed. Charging a metered rate
to this sample group may not be feasible without a full rate structure review to establish an
appropriate rate as discussed in the preceding section. It is recommended that these
“metered” homes continue to pay the existing flat rate but their water consumption behaviour
quantified to validate the existing benchmark data from GVWD. This data will help inform
more detailed analysis of potential benefits/savings from a partial or full SF metering
program in the future.
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SUSTAINABILITY IMPLICATIONS
The City Envision 2032 Sustainability Framework includes among others the following
policy includes that “Clean water is considered to be a valuable resource while education
and strong price signals encourage people to reduce their consumption of treated water and
to capture and use rainwater as much as possible”.
Blue Dot commitment includes “Ensure adequate infrastructure for the provision of safe
and accessible drinking water”.
FINANCIAL IMPLICATIONS
Enforcement effort for the Water Shortage Response Plan is currently managed within
existing staffing levels. The cost to conduct a door-to-door outreach campaign is in the
order of $20,000 annually. A rebate program for low-flow toilets and clothes washers is
approximately $30,000 annually, depending on uptake. A municipal operations and civic
facilities audit is in the order of $80,000. A detailed rate review to explore changing the
current declining block structure to constant or inclining blocks is approximately $50,000.
A pilot investigation by installing meters in sample group of meter-ready SF homes and
taking reading is in the order of $100,000. The partial SF metering implementation
(Scenario 1) as discussed in this report is $182,700 per year. The full SF metering
implementation (Scenario 2) as discussed in this report is $801,300 per year. A full rate
structure review for universal metering will be in the order of $100,000.
OPTIONS
The following options are presented for Council’s consideration:
1) Continue to enforce, and if necessary expand the enforcement effort of the Water
Shortage Response Bylaw;
2) Continue to promote water use restrictions online, through newspaper ads and at
community events and incorporate direct interaction in neighbourhoods through patrols
and door-to-door campaigns to educate public on water use restrictions;
3) Initiate a program of reviews and audits of all civic facilities and retrofit inefficient
fixtures, procedures and systems;
4) Conduct a detailed review of the implementation of volume based meter charge rates
(constant or inclining);
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5) Establish a low flow toilet and high efficiency clothes washer rebate program and if
feasible, incorporate it into other conservation incentive programs;
6) Conduct a pilot investigation by installing meters in a sample group of single family units
to measure baseline consumption behaviours under current flat rate structure and report
the findings to Council;
7) Continue meter-ready approach with meter pit and setter installation through
development and new housing construction;
8) Implement partial or full universal metering in the single-family residential sector.
However, a comprehensive rate structure review will be required which could result in
financial impacts of varying degree for the single family households and possibly also
existing metered sectors such as multi-family residential and Industrial, Commercial, and
Institutional sectors.
9) Provide other direction to staff.
Staff recommends Options 1 to 7.
INTERDEPARTMENTAL LIAISON
The preparation of this report has involved staff from Engineering, Finance and Parks &
Recreation Departments.
CONCLUSION
Drinking water conservation is an integral component of the City’s sustainability strategy.
Over the last two decades, significant reduction in water demand was achieved through the
regional Water Shortage Response Plan including lawn sprinkling restriction. New
Westminster with our compact land area and urban densification is currently one of the
lowest per capita water users in Metro Vancouver. The multi-family (MF) and
Industrial/Commercial/Institutional (ICI) sectors are fully metered, representing
approximately 70% of the total water consumed. Consequently, significant reduction in
water consumption through additional conservation measures may be challenging to achieve.
A number of educational, regulatory, engineering and/or incentive programs can be
considered to foster change in attitudes and behaviours toward water consumption.
Universal metering which provides equity and system management benefits can be expanded
to the single-family (SF) sector but at a net overall cost. A rate structure review will be
required prior to moving forward with SF metering which could result in financial impacts of
varying degree for the SF households and possibly also existing metered sectors such as MF
residential and ICI. Given the foregoing, it may not be ideal to move forward with the
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universal metering for the single-family units at this time. As more information and data
including the on-going study by Metro Vancouver are available and a higher percentage of
City SF residential units becomes meter-ready, universal metering can be considered.
ATTACHMENTS
Attachment 1 - Assessment of Water Conservation Measures for the City of New
Westminster, G. Venuti – June 2017

This report has been prepared by:
Eugene Wat, P.Eng. PTOE, Manager, Infrastructure Planning

Approved for Presentation to Council

Jim Lowrie, Eng.L, MBA
Director of Engineering Services
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Attachment # 1

Assessment of Water Conservation Measures for
the City of New Westminster, G. Venuti - 2017

Assessment of Water Conservation
Measures for the City of New
Westminster

June 5, 2017

Prepared by Gary A. Venuti, P.Eng.
For the City of New Westminister

Assessment of Water Conservation Measures for the City of
New Westminster
This report is to provide a high-level, holistic assessment of potential water conservation
measures including residential metering for consideration by the City of New Westminster.
The work considered findings of numerous studies and reports carried out in Metro
Vancouver (MV) and applied the benefits and costs, where applicable, to New Westminster.
We conclude by suggesting areas of further investigation that can be applied to future City
budgets.
The most important areas of conservation (but not necessarily the only ones) cover the
following five classifications:
1. Conservation through Education
• School Programs
• Outdoor watering education

2. Regulation Enforcement
• Level of Water Restrictions
3. Incentives
• Ultra-Low Flow Toilet (ULF) and High Efficiency (HE) clothes washer rebate
program
4. Engineering
• Universal water metering
• Conduct Institutional, Industrial, Residential and Landscape Water Audits
• Improved efficiency of municipal facility through audits.
• Leak Management

5. Economic
• Conservation-based meter rates (volume)
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Approximately 70% of all water distributed and consumed in New Westminster are metered.
The remaining 30% are unmetered consisting primarily of Single Family (SF) homes and
unaccounted system losses (leaks). A breakdown of the New Westminster water
consumption by Sector is shown in Figure 3 below:

Figure 3

City of New Westminster Water Consumption for 2012 by Sector 1
Total water consumption is 8,536,828 m
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The per capita water demands in Figures 1 and 2 are total water use including residential,
industrial, commercial, institutional and losses divided by the population. These are “gross”
water demand calculation as reported annually by GVWD. The last published GVWD Water
Demand by Sector Report 1985-2012 (March 2016), produced every 4 years, identifies the
water usage by land uses and leakage based on available data. Both the gross demand
reports and residential-only sector reports regularly show that New Westminster’s total water
use per capita is one of the lowest in the Region because the City has a high percentage of
metered consumption of which a large proportion are Multi Family (MF) units. Table 1
compares New Westminster total per capita demand (344 lpcd) with the regional average
(460 lpcd).
Table 1 – City of New Westminster 2012 Water Consumption
Volume
Unmetered
Total
Total
CNW total
Purchased
(SF + losses)
Metered
Population
per capita
from GVWD
m3
m3
(est.)
Demand
m3
lpcd
8,536,828
100%

1

2,570,559
30%

5,966,269
70%

68,000

344

GVWD and Municipal Water Demand by Sector Report 1985-2012 (published Mar 2016)

4

Metro
Vancouver
Average
lpcd
460

Figure 4 shows City of New Westminster’s per capita consumption compared to other GVWD
members. The total (blue) demand is each municipality’s total water consumption (residential
and ICI) divided by the population. The net (red) demand is the water used by the residential
population only. It should be noted that the two fully universally metered municipalities in the
Region, City of Langley and West Vancouver, both have higher gross per capita water use
and net (residential) per capita water use 2 than New Westminster. The report suggests that
New Westminster residents and businesses are among the most conservative water
consumers in the region even under the current state of partial metered program. It should be
noted that direct comparisons are impossible given the quality of the data and the different
levels of ICI, SF and multi-family in each jurisdiction.
Figure 4
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As a comparison, in 2011, 58% of Canadian households were equipped with water meters
and average daily water use was 251 litres per person. However, it is unreasonable to
compare this to GVWD rates as there are many variables (such as climate, geographic,
social, economic and demographic) that do not lead to accurate comparisons.

2

City of Langley 2012 per capita residential (SF & MF) consumption = 227 lpcd
City of West Vancouver 2012 per capita residential (SF & MF) consumption = 328 lpcd
City of New Westminster 2012 per capita residential (SF & MF) consumption = 215 lpcd
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1.2

Projected Water Demands

The City of New Westminster Utilities Master Plan population projections along with the unit
demands detailed in the GVWD Demand by sector report (2012) were used to forecast water
demand in 2041 (see Table 2). The forecast assumes the current conservation rates
(business as usual) and a 10% system loss rate.
Table 2 2012-2041 Projected CNW Water Demand
Year

Total
Pop.

SF
Pop.
(est.)

MF
Pop.
(est.)

Total
Res.
Demand
3
(m )

ICI and
Misc.
Demand
3
(m )

Est. 10%
System
Losses
3
(m )

Total
GVWD
Supply
3
(m )

Gross
Demand
lpcd

2012

68,000

20,500

47,500

5,342,600

2,340,600

853,600

8,536,800

344

2041

103,800

22,200

81600

8,000,000

3,101,000

1,110,100

12,211,100

322

Under the business as usual scenario in Table 2, the total (gross) per capita demand drops to
322 lpcd from the current 344 lpcd. This is largely attributed to the increasing proportion of
growth in the Multi-Family sector whereas the Single Family sector would remain relatively
stable.
Using GVWD 2012 Demand by Sector data and adjusting for system losses 3, the breakdown
of residential per capita water consumption data for Single Family and Multi-Family is
estimated to be 230 lpcd and 206 lpcd respectively (see Table 3). The higher per capita
consumption in SF residential units compared to MF residential units is likely attributable to
more outdoor water use in SF developments.
Table 3
Overall Volume
Purchased
Multi-Family (MF) Sector
Single-Family (SF) Sector

3

Annual GVWD
Consumption
3
8,536,828 m
3,586,000 m
4

Population

3

1,716,900 m

3

3

68,000

Consumption
per capita-day
344 lpcd

47,500

206 lpcd

20,500

230 lpcd

Assume 10% system loss of 853,700m calculated from overall volume purchased from GVWD. This
3
loss is included with the unmetered volume of 2,570,600m .
4
3
3
3
Calculated from unmetered volume minus losses: 2,570,600m – 853,700m = 1,716,900m
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interaction in neighbourhoods through patrols and door-to-door campaigns. Programs of this
kind provide public reminders about seasonal lawn sprinkling regulations and other ways to
save water. Direct contact has been proven more effective in stimulating sustained behaviour
change compared to mass media campaigns (McKenzie-Mohr and Smith, 1999). These
efforts also improve the profile of service providers and help connect people with their
drinking water. The focus of outreaches by Metro Vancouver and/or municipalities has
primarily been on educating residents about the lawn sprinkling regulations with secondary
information on water-wise gardening.
In New Westminster, common communication channels include the City website, social
media, signage, printed media (e.g., available at City Hall front counters), staff booths at
events and some outreach to schools including classroom poster contests (see Figure 5).
Figure 5

2016 City of New Westminster Environmental Poster Contest with School District 40

Faith and Teacher Heather Scharf in front of the City truck
featuring Faith’s poster. Teaching and learning involved
going with the flow!

Examples of communication approach by other cities in the region are summarized in Table
5.
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outreach/engage with residents at their homes. In many cases, post-secondary or secondary
students were hired or outsourced to program partners. Candidate households are visited by
a trained team of two people who complete a short survey and discuss personalized
conservation strategies. A summer patrol program involving two summer students would cost
approximately $20,000 and could be implemented initially as a trial basis.
The City of Coquitlam, City of North Vancouver and District of North Vancouver place greater
emphasis on ensuring compliance with mandatory sprinkling regulations. This involves
deploying dedicated staff on neighbourhood patrols by car or bicycle, including times outside
of regular office hours. Since 2006, the District of North Vancouver has hired seasonal Water
Conservation Officers (WCOs) to help educate residents about water sustainability with a
primary focus on lawn sprinkling regulation compliance. Beginning in 2011, two WCOs have
been employed annually.
In the City of New Westminster, enforcement of the annual lawn sprinkling regulation was restructured following the summer season of 2015 where Stage 3 was enacted by Metro
Vancouver. The Street Use and Parking Enforcement Officers administrate the annual lawn
sprinkling regulation and issued 6 tickets between May 18th to August 18th, 2016 for watering
violation outside the permitted period.
Updating the Current Regional Water Shortage Response Plan
Metro Vancouver is currently updating the Water Shortage Response Plan (WSRP) and new
regulations are anticipated for 2018. The update will include more stringent restrictions such
as limiting lawn watering from three mornings per week to two mornings per week, limiting
the period of watering flowers, planters, shrubs and trees and extending the Stage 1 period to
between May 1 to October 15. These changes will further reduce overall water use and
change consumption behavior in the residential and commercial sector.

2.5

Incentives

Many municipalities have implemented rebate or subsidy-based programs, such as rain
barrel sales, low flow toilet purchase rebates and indoor/outdoor water conservation kits.
Clothes washer rebates have also been provided in partnership with BC Hydro.
Many municipal incentive programs in Metro Vancouver have been discontinued or are under
review, due to a combination of factors including declining uptake, cost and market
transformation. In particular, toilet rebate programs began experiencing declining uptake
around 2010 with the introduction of changes in the BC Building Code. Efficient fixtures and
appliances have become the market standard for replacement, renovations and new
construction. New Westminster may consider coupling low flow toilet and clothes washer
rebates with other energy conservation incentive programs offered by the City.
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cost per rebate). There would also be a one-time start-up cost of $11,000 for staffing
resources to get the program going.

Table 6

Toilet Rebate Program Cost Review

Toilet Rebate Program

Cost

Program Start-up Costs
Five Year Program (rebate costs)
assuming an uptake of 150 units/year or a
total 750 units after 5 years at $100/unit
Total Cost Over Five Years
Cumulative water savings over 5 years,
assuming 2 toilets per household with the
addition of 150 units each year (750 total units
by Year 5)
Total Source Water Savings at 2017 GVWD
rates over initial 5 years
Sewage Utility Savings (est.) over initial 5
years
Total Utility Savings at year 5
Annual utility savings after year 5
Total Utility Savings over Seven Years

$11,000
$75,000
$86,000
32,850 m3

$22,000
$32,850
$54,850
$18,290/year
$91,430

Taking the assumed avoided water purchase and wastewater costs into consideration, toilet
rebates appear to be a simple payback period of less than 7 years. The demand for a toilet
rebate program may also increase if universal residential metering is implemented.

Single-Family Clothes Washer Rebate
It is estimated that 16% of indoor use is attributed to clothes washers. In New Westminster,
this is calculated to be 85 lpd (31 m3/yr) per household. Studies have indicated that new high
efficiency washers could save in order of 25% to 40% water use for laundry.
Table 7 below provides a cost analysis of a clothes washer rebate program. Each clothes
washer rebate is expected to save 12,000 liters of water per year (12 m3/yr) and an equal
amount reduction in sewage discharge. A clothes washer rebate program could cost $100
per clothes washer at a $5,000 start-up cost. This start-up cost represents a one-time
expenditure and resources to get the program going in the first year. The start-up cost is
lower than the toilet rebate program because BC Hydro administers the clothes washer
rebates.
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Table 7
Clothes Washer Rebate Program

Cost

Program Start-up Costs
Five Year Program (rebate costs) assuming
an uptake of 75 units/year or 375 units total
over 5 years at $100/unit
Total Cost Over Five Years
Cumulative water savings over 5 years
Assuming 1 unit per household with the
addition of 75 units each year (75 total units
by Year 5)
Source Water Savings at 2017 GVWD rates
Sewage Savings (est.)

$5,000
$37,500
$42,500
13,500 m3

$9,045
$13,095

Total Utility Savings at year 5
Annual Utility savings after year 5
Total Savings over Eight Years

$22,140
$7,380/year
$44,280

Taking the assumed avoided water supply and wastewater costs into consideration, clothes
washer rebates are predicted to be a cost-effective strategy. BC Hydro offers $50 and $100
rebates, and as an example, communities such as the City of Richmond offer two levels of
matching rebates. The above assumptions assume a cost of $100 to the CNW water utility. If
the cost were $50 instead, the benefit cost ratio would be twice as large.
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3. ENGINEERING MEASURES
3.1

Water Audits

Water audits do not in themselves conserve water, however they provide information needed
to identify, develop and implement water savings measures. Large water users are typically
part of the Industrial, Commercial and Institutional (ICI sector). An audit is a visual inspection
of the system under operation to determine water uses, losses, and conservation practices
and to recommend improvements. The Metro Vancouver provides a standardized water audit
template which can be used by the ICI Sector.

3.1.1

Municipal Facility Water Audits

Improving the efficiency of municipal operations presents an opportunity to show leadership
to the community as a whole and to model innovation to the ICI sector in particular. There are
numerous examples of work in this area across the region. One common option is auditing
and retrofitting office bathrooms and high use facilities such as swimming pools, ice rinks and
public works yards. Parks operations can be enhanced through optimizing irrigation systems
using real time weather station data and other technology, or minimizing demand through
practices such as improved turf grass management and use of native and drought tolerant
plants in garden beds. Table 8 is an example of a Facility Audit recently completed by the
Township of Langley.
Table 8: Township of Langley Facility Audit Recommendations
High efficiency Plumbing Fixtures

•
•

•
•

Replacement of existing toilets flush valves with high
efficiency valves or replace the toilet entirely.
Replacement of existing urinal flush valves with high
efficiency valves or replace the urinal entirely.
Install low flow faucet aerators.
Install low flow shower heads.

HVAC Measures

•
•

Cooling tower optimization
Optimize humidity levels in swimming pools.

Operations and Maintenance

•
•

Identify & remediate leaks.
Ongoing water use monitoring.

Metering

•

Awareness and Education

•

Engagement activities with staff, patrons and contractors.

•
•

Optimize water usage
Reduce risk of overflows to ice re-surfacer.

Arena Systems

Aquatic Systems

•

•
•

Installation of water sub-meters to all process areas.

Optimize operations for filtration backwash and make-up
water.
Optimize water treatment practices.
Install pool cover systems to mitigate evaporation.
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These facility audit conservation measures are only a few examples to illustrate the range of
possibilities.

3.1.2

Industrial/Commercial/Institutional (ICI) Audits

Similar to municipal facility water audits, ICI audits should be a cooperative effort with the
property and business owners and should initially concentrate on the top 10% water users
(based on annual volumes). The audits provide an inventory of water use, identify
opportunities for improvements and savings, and with education and appropriate volume
pricing, influent ICI owners to make changes and conserve water use. Based on a cost of
about $3,000 per site and assuming 50 higher use connections, the program cost would be in
the order of $150,000. The potential savings would vary depending on site use and efficiency
of existing systems.

3.2

Universal Water Metering

3.2.1

Metering Benefits

Universal metering where all water user accounts are billed through measured consumption
provides well-established benefits for managing community water demand. Setting the
appropriate volume-based pricing, rate equity is enabled and reductions in consumption soon
follow as customers are provided with a financial incentive to conserve. Universal metering
enhances the City’s ability to control system losses through better water use accounting and
enables quantitative evaluation of other demand management measures, including many of
those discussed elsewhere in this report. On the other hand, the implementation of universal
metering requires significant capital investment and ongoing operational costs which often
outweighs the financial savings from reduced consumption.
a) Equity in Utility Billing
Residential water utility billing would be calculated based on a pre-determined formula
incorporating a minimum base cost to cover the fixed costs of operating and maintaining the
water utility and a variable cost measured by the quantity of water consumed. This is
considered an equitable user-pay approach as households would be charged based on 1)
their ability to access municipal water including for fire protection and 2) the amount of water
they use.
b) Improve Understanding of System Performance
Universal water metering would provide City staff with the comprehensive data needed to
calculate and validate total usage. The detailed data would enable more accurate calculation
of system leakage; ultimately enhancing the ability to operate and manage the water
distribution system. The information would also allow additional comparison of volume of
water billed by GVWD and subsequently address any potential discrepancies.
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c) Potential for Water Conservation
In additional to the user pay principle mentioned above, a universal metered program would
allow seasonal rate variations to further influence consumption behaviours. This would
promote stringent water conservation practices during the high demand summer periods.
The City of New Westminster presently meters all water connections except for the singlefamily residential lots and some municipal outdoor uses. As of 2012, the City of New
Westminster had a total of 9,209 serviced properties, 1,383 of which were metered and
representing 70% of all the water consumed. The remaining 7826 properties are largely unmetered single-family homes representing 20-30% of the total water consumed. Table 9
provides a summary of the City of New Westminster’s metered and unmetered properties.
Potential water conservation associated with metering varies depending on individual habits.
Comprehensive data on consumption reduction associated with residential metering by local
municipalities in metro Vancouver have not been published at this time. Studies on
communities in North America that have implemented universal metering suggested
consumption reduction can range from 5% to 25% including cases where initial reduction of
usage gradually returning to almost the pre-metering levels over time. Given that New
Westminster’s residential per capita water consumption already ranks among the lowest in
the Metro Vancouver area, the potential for further reduction with full SF residential metering
would likely be in the lower range of, say 10%.
As noted in the previous section, a new Water Shortage Response Plan with more stringent
lawn sprinkling and water use restrictions is anticipated for the 2018 season. These changes
would likely enhance outdoor water conservation behavior and affect the water use reduction
benefits from the implementation of SF metering.
Metro Vancouver is currently undertaking a comprehensive study which is anticipated to be
completed in late 2017 or early 2018. The results from the current Metro Vancouver study
may provide more up-to-date forecasting data and inform the financial analysis of a universal
metering program for the City.
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3.2.2 Metering Challenges
A key barrier to adopting universal metering is the capital and on-going
operating/maintenance costs. Most Metro Vancouver communities have conducted
detailed feasibility studies and concluded that universal metering is not currently
recommended based on its benefit/cost basis. Only five of Metro Vancouver local
authorities (Anmore, Belcarra, UBC Endowment Lands, West Vancouver and City of
Langley) have implemented universal metering and one more (City of Richmond) will do
so by end of 2018. In any case, there is a steady trend toward more metering in Metro
Vancouver. Local authorities typically use a range of approaches including voluntary
programs, incremental installation through new development and pilot projects.
New Westminster, however, has adopted a meter ready policy for single family units,
which involves opportunistically installing meter pits containing box and setter at the
property line during waterline reconstruction, new developments or re-development. In
effect, the City has already initiated a significant investment preparing for future
universal metering.
Another challenge is the significant fixed costs associated with operating the water
distribution system such as labor, equipment, supplies, quality assurance, capital
upgrade and asset management (replacement). These costs are necessary to ensure
that the network can deliver safe drinking water to each customer as well as firefighting
capability and do not vary if bulk water consumption is further reduced through universal
residential metering. In a case where flat rate customers are moving to meter billing, the
fixed cost will need to be re-distributed in the pricing of water which may lead to higher
rates for other residents and businesses or re-allocating the costs to another sector.

3.2.3

Analysis of Single Family (SF) Metering Cost for New Westminster

The meter-ready approach for Single-Family homes built more recently in New
Westminster allows some reduction in capital costs and provides two possible meter
implementation scenarios:
Scenario 1 Partial Approach
Implement single family metering on all meter-ready properties (i.e. approx. 3,000
parcels have pre-installed meter pits) where only the meter installation is required.
Future developments will require both meter pits and meters at the developer’s cost. A
cost analysis is summarized in Table 10.
Scenario 2 Full Implementation
Implement mandatory metering for all unmetered single family properties (approx. 7800
SF properties). Meter-ready properties will be fitted with meter units while others will
require both new meter pit installations and meter units. Future developments will
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require both meter pits and meters at the developer’s cost. A cost analysis is
summarized in Table 11.
A high level cost calculation for each of the above scenarios assumes the following:
•
•
•

•

•

•
•
•

•

Implementation is immediate (not phased).
There are currently 7,826 existing singled family properties. Thirty-eight percent
(38%) or 2,975 units are assumed to have adequate meter boxes and setters
and need meters only; the remaining 62% require full installation of new meter
boxes, setters and meters.
Typical unmetered single family household annual water consumption is
approximated at 227 m3 (230 lpcd x 2.7 person/unit x 365/1000)
Annual household water consumption reduction with metering is assumed to be
10% 7 with the implementation single family metering. The estimated 203 lpcd
consumption for metered MF units is approximately 12% lower than the 230 lpcd
consumption for flat rate SF units in CNW, suggesting the 10% reduction
assumption is reasonable.
All new SF units built after the first year of the program will be developer installed
at no cost to the City.
Capital cost is amortized over 15 years at 4.0% rate of return.
All costs are in 2016 dollars.
Source water supply costs are assumed to be the 2017 GVWD blended cost of
$0.67/m3.
Single Family meter reading and billing is carried out every two months ($3.00
per billing 8).

Table 10
Item

Scenario 1: Partial Single Family Implementation
Description
Capital Cost

1.
2.
3.
Total

Install 2,975 meters only @$350 ea.
Public Communication
Billing System & Program implementation
One Time Capital Works

4.
5.

7.

Amortized Capital Works
Meter reading and billing cost assuming
every two months @ $3 per billing
Yearly testing, maintenance, repairs and
customer service
Administration

Total

Annual Costs (Capital and O/M)

6.

$1,041,250
$30,000
$30,000
$1,101,250
Annual Cost
$93,700
$53,550
$29,950
$10,000
$187,200

The estimated annual cost saving from reduced consumption (reduced bulk water
purchase from the GVWD) ranges from $44,300 (Year 1) to $49,000 (Year 15). The
7

Impacts of Metering on Residential Water Use in California - AWWA Journal, Tanverakul S. and
Lee, J. (2014).
8
Based on comparable Electrical utility billing cost
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initial annual metering program cost of $187,200 exceeds the annual GVWD water
purchase saving by approximately $140,550, for a benefit cost ratio of 0.25. The net
annual SF metering program cost of $140,550, if distributed to the 2,975 newly metered
homes, equates to an average cost of $47 per household. If the additional cost is
distributed to all 7,826 SF households (metered and flat rate parcels), the annual cost is
about $18 per household.
By adopting a policy that all new developments include water meters, and with the CNW
continuing to install meter pits and setters (thereafter with meters), the water savings
and business case would gradually improve over time.
Table 11
Item
1.

2.
3.
Total
1.
2.
3.
4.
Total

Scenario 2: Full Single Family Implementation
Description
Install 2,975 meters only @$350 ea.
Install 4,851 meter Pits and Meters @
$1,100 ea.
Public Communication
Billing System & Program implementation
One Time Capital Cost
Amortized Capital Works
Meter reading and billing cost assuming
every two months @ $3 per billing
Yearly testing, maintenance, repairs and
customer service
Administration
Annual Costs (Capital and O/M)

Cost
$1,041,250
$5,336,100
$30,000
$30,000
$6,437,350
Annual Cost
$573,600
$140,900
$78,300
$20,000
$812,800

The estimated annual cost saving from reduced consumption (reduced bulk water
purchase from the GVWD) ranges from $116,700 (Year 1) to $120,800 (Year 15). The
annual metering program cost of approximately $812,800 exceeds the annual average
GVWD water purchase saving by approximately $694,000 or a benefit/cost ratio of 0.15.
The net annual metering program cost of $694,000 would be distributed to the 7,826 SF
households for an average cost of $89 per household.

3.2.4 Overall Impact of Single Family Metering on GVWD Water Purchase
Figure 6 below projects the impact of SF metering under the two foregoing scenarios
within the context of the overall City water consumption including the multi-family and ICI
sectors. After 15 years, CNW overall water demand under Scenario 1 and Scenario 2
will be 0.7% and 1.8% lower respectively than the Business-As-Usual (BAU) case
without SF metering.
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Figure 6

CNW Water Demands - Base Case vs SF
Metering
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Leak Management

Water loss management presents a challenging topic for this report. There are no onesize-fits-all solutions and what works in one place may be wholly inappropriate in
another due to differences in topography, infrastructure characteristics and end user
composition. While every service provider seeks to minimize losses as part of normal
operations, some take a more reactive approach to leak detection and repair. Many local
authorities are now conducting regular acoustic leak detection, often using in-house staff
and equipment (e.g., Port Moody; City of Langley; City of Coquitlam). Some are
practicing static pressure reduction as part of normal operations (e.g. District of North
Vancouver; City of Coquitlam). A few have trialed installation of pressure zone meters
specifically for monitoring and management of leaks (e.g. City of Maple Ridge; City of
Coquitlam). Corporation of Delta and City of Langley have a SCADA system monitoring
consumption at all zones. If flow is higher than expected, the area is flagged for further
investigation through acoustic leak detection and pressure monitoring.
Lack of universal metering in many systems creates a barrier because it becomes
difficult to accurately determine losses and isolate leak prone areas in the network. The
cost of leak detection depends on numerous factors that are specific to each system. An
accurate determination of the benefits to costs is outside the scope of this report.
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3.4

Pilot Metering Investigation

A pilot metering investigation can be conducted by installing meters in a sample group
consisting of a range of different SF homes where meter pits and setter have previously
been installed. Charging a metering rate to this sample group presents challenges and
may not be feasible without a full rate structure review to establish an appropriate rate as
discussed later in this report. It is recommended that if a pilot investigation proceeds,
these “metered” homes continue to pay the existing flat rate but their water consumption
behaviour measured over an extended period to validate the existing benchmark data
from GVWD.
This data will help inform more detailed analysis of potential
benefits/savings from a partial or full SF metering program in the future.
GVWD is also conducting a comprehensive universal water metering study for the region
to better understand and quantify the potential benefits of metering. The City may
consider waiting for the results of the GVWD study before pursuing more detailed
evaluations.
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4.

ECONOMICS

4.1

Volume Based Block Pricing

Economic tools focus on providing financial incentives through effective water pricing.
Almost all municipalities in the metro Vancouver area employ volume based pricing for
their ICI sectors. Those with more advanced metering programs also include multi-family
and single family residential customers. A variety of pricing structures including declining
block rates, uniform rates, seasonal rates and inclining block rates are being employed.
As the number of properties that are metered grows over time, more and more local
authorities are implementing volume based pricing in the residential sector. Some are
also beginning to use conservation-oriented approaches including seasonal and inclining
block rate structures. New Westminster is one of only three municipalities that use a
declining rate for their ICI meter charges (see Table 12). All other regional municipalities
use either a constant rate or inclining block (the cost of water increases with volume).
Table 12

2016 City of New Westminster Multi-Family (MF), Industrial, Commercial and
Institutional (ICI) Water Rates
MF and ICI Rates
Monthly Consumption
(Rate per 100 cubic feet)
1 to 10,000 cubic feet
$4.33
Next 20,000 cubic feet
$3.14
Next 20,000 cubic feet
$2.48
In excess of 50,000 cubic feet
$1.87
Minimum monthly charge, if under 1,000 cubic – plus
$43.25
meter rental

Volume pricing encourages conservation by applying either a constant or inclining rate,
or a seasonal rate (peak charges during the high demand summer period) or a
combination of both. A rate study would be required to ensure that costs are balanced
without causing overall hardship to existing multi-family units and businesses. A
comprehensive volume base review for all metered rates in New Westminster would be
expected to cost in the order of $50,000 to $100,000.

4.2

Equity Considerations for Residential Metering

As noted above, a recognized benefit of universal water metering is the equity. This
user-pay approach charges the consumer based on the quantity of water consumed and
promotes conservation through demand side management.
In
New
Westminster,
the
Multi-Family
Residential
Sector
and
the
Industrial/Commercial/Institutional (ICI) Sector are fully metered, representing the
majority (70%) of the water consumed in the City. Residents in multi-family units are
already enjoying the user-pay principle based on the measured amount of water
consumed. Therefore, the current equity discussion on universal metering is centered
on the Single-Family Residential Sector.
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An important consideration if the City expands the metering program to the SF
Residential Sector is to re-structure the current water utility rate system by appropriately
allocating the cost across various sectors. The costs of City’s operation, maintenance
and capital improvements as well as the bulk water purchase from GVWD have a
combined total of $10.8M in 2016 which are collected through the water utility rates.
Even with SF residential metering, the current annual revenue minus any reduction in
bulk water purchase achieved through conservation programs will still need to be
collected from the rate payers.
Table 13 below estimates that a typical multi-family unit pays approximately $207
annually in 2016 metered charges compared to the flat rate of $524 paid by a single
family home in New Westminster. While a typical MF household consumes
approximately 60% of the annual consumption of a typical SF household, the MF unit
pays approximately 40% the annual water utility charge of a SF unit under the current
metered/flat rate structure.
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Table 13
Annual GVWD
9
Consumption

Consumptio
n per capitaday

Average
No. of
Person per
Household

Average
Annual
Consumption
per
Household
3
(m )

Typical
2016 HH
Water
Utility
11
Charge

$ per
person per
year

206 lpcd

1.8

135

$207

$115

230 lpcd

2.7

227

$524

$194

10

MultiFamily
Sector
SingleFamily
Sector

3,586,000 m

1,716,900
3
m

3

12

The average water charge per person is $194 in SF sector compared to $115 in MF
sector. If metering is introduced to the SF sector, the cost gap per person between the
two different residential sectors is expected to narrow.

4.3

Impacts to the Rate Structure

Scenario 1 Partial Single Family Implementation in Section 5
If a typical single family home in CNW consuming 227 m3 annually and paying a flat rate
of $524 reduces its demand by say, 10% with metering, the annual consumption would
be reduced to 204 m3, which translates to an annual charge of $312 using 2016 meter
rate. This equates to a City revenue reduction of $212 per unit ($524 - $312) and if
applied to the proposed 2,975 metered homes in Scenario 1, this represents about
$630,700 in revenue loss in the water utility. Even factoring in the reduction in bulk
water purchase of $44,300 from GVWD, the net remaining balance of $586,400 will
need to be re-distributed and charged to the remaining 4,851 flat rate account holders
who will see an increase of $121 above the normal annual rate increase. Another
approach is to increase the meter rate across all sectors to offset the loss in revenue in
the water utility. Although there are many permutations to reallocate and offset the
revenue loss, the potential cost saving to a converted metered SF household would be
nominal, if any, due to the metering program cost and the restructuring of the utility rate.
Scenario 2 Full Single Family Implementation in Section 5
Similar to Scenario 1, the annual consumption for a typical SF home under the full
implementation of universal metering is estimated to a reduced demand of 204 m3,
corresponding to an annual charge of $312 using 2016 meter rate. This equates to a
9

2012 Data from the GVWD Demand by Sector Report
Averaged data from City Planning Division: SF unit combines main unit and secondary suite, MF
includes apartment and row houses
11
2016 City of New Westminster meter rate is $4.33 per 100 ft3 for the first 10,000 ft3 or $1.53 per
3
m . SF sector is on flat rate.
12
3
3
3
Calculated from unmetered volume minus losses: 2,570,600m – 853,700m = 1,716,900m
10
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City revenue reduction of $212 ($524 - $312) per unit and if applied to all 7,826 SF
homes in Scenario 2, this represents approximately $1,659,100 in revenue loss in the
water utility. Even factoring in the reduction in bulk water purchase of $116,600 from
GVWD, the net remaining balance of $1,542,500 will need to be recovered through
increase in meter rates to the 7,826 SF account holders or across all sectors. In other
words, a fully metered SF sector, even if their consumption is reduced by, say 10%, will
still be paying annual charges similar to their current flat rate plus the additional cost of
operating the metering program (estimated increase of about $89 above the normal
annual rate increases) unless some or all the cost burden are shifted to other sectors
such as industrial, commercial or institutional.

4.4

Rate Structure Review

The above sections provide a high level assessment of the financial impacts to the water
utility if metering is partially or fully implemented in the SF residential sector. If the City
plans to move forward with a universal metering program, a more detailed assessment
of the water utility impacts based on the selected implementation scenario is required. In
summary, the current water utility rate system may need to be completely restructured to
determine an appropriate allocation of the costs between the various sectors.
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5. CONCLUSIONS AND RECOMMENDATIONS
This report provides an updated review of water consumption trends in New
Westminster and a high level assessment of potential water conservation measures
including universal metering for consideration. Major program and budget decisions will
require more detailed investigation to define projects scopes, validate assumptions,
examine infrastructure characteristics, and determine availability of resources and
budget.

5.1

Conclusions

Regionally and in New Westminster, the largest overall water reduction has been
achieved through lawn sprinkling regulations. New Westminster is currently one of the
lowest per capita water users in Metro Vancouver. This is largely due to the high
percentage of metered sectors including the multi-family (MF) zones where a majority of
the City’s population dwells. New Westminster’s single family (SF) sector which is
currently not metered represents only about 20% of total water use (not including water
losses). Given the already low gross and residential water uses per capita, significant
reduction in water consumption through additional conservation measures may be
challenging to achieve.
A number of educational, regulatory, engineering and/or incentive programs can be
considered to foster change in attitudes and behaviours toward water consumption.
These programs can vary in costs and in overall effectiveness. For example, universal
metering can be implemented at significant cost but the overall City water consumption
is projected to reduce by up to 2%. Other water conservation programs such as fixture
rebates provide a better benefit/cost ratio but the overall change in consumption is
difficult to quantify. A summary of the programs and potential impacts is discussed
below.
•

•

•

Educational programs can be implemented in the City at relatively low cost.
There are also potential opportunities for synergy with regional partners to
increase public awareness of water conservation. The effectiveness of these
programs can vary and difficult to forecast.
Regulatory control for lawn sprinkling may include the deployment of summer
student patrols to engage residents. These patrols will work in collaboration with
City enforcement staff starting with education and progressing to enforcement as
appropriate. A trial program cost is in the order of $20,000 annually.
Incentive water conservation programs such as toilet rebate and clothes washer
rebate can also be implemented in the City at relatively low cost. A toilet rebate
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program assuming 150 uptakes per year can save 12,600 m3 annually at a cost
of $17,200. A clothes washer rebate program assuming 75 uptakes per year can
save 2,700 m3 annually at a program cost of $8,500/year.
•
•
•

•

•
•

5.2

An audit for all civic facilities can be undertaken to determine retrofit opportunities
of existing fixtures to promote efficient water use.
A water audit program can be promoted to the Industrial/Commercial/Institutional
(ICI) sector to encourage on-site system improvements.
A partial SF metering implementation program by installing meters in 2,975
meter-ready homes can reduce City’s annual water consumption by 70,000m3 or
-1%. The net annual cost is $140,550 with a benefit/cost ratio of 0.25. This cost
equates to approximately $47 per metered household.
A full SF metering implementation program by installing meters in 2,975 meterready homes and pits, setters and meters in 4,851 older homes with no meter
preparation can reduce City’s annual water consumption by approximately
178,000m3 or -2%. The net annual cost is $694,000 with a benefit/cost ratio of
0.15. This cost equates to approximately $89 per metered household.
A leak management program can be informed by a full metering program.
Water utility rate structure review is necessary if SF residential metering is
pursued. Although the implementation of universal water metering in the single
family sector would provide more equity billing based on actual water consumed,
the requirement to collect necessary revenues to maintain and operate the City’s
water distribution system would require re-allocation of costs and/or adjustment
to the water rates. This could result in financial impacts of varying degree for the
single family households and possibly also existing metered sectors such as
multi-family residential and Industrial/Commercial/Institutional (ICI).

Recommendations

If the City of New Westminster desires to expand its current water conservation program,
a list of recommendations is as follow:
1) Continue to enforce, and if necessary expand the enforcement effort of the Water
Shortage Response Bylaw in partnership with Metro Vancouver and other Lower
Mainland municipalities.
2) Continue to promote water use restrictions online, through newspaper ads and
community events and incorporate direct interaction in neighbourhoods through a
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trial door-to-door campaign involving two summer students to educate public on
water use restrictions. This would also compliment progressive enforcement efforts.
3) Initiate a program of reviews and audits of all civic facilities and retrofit inefficient
fixtures, procedures and systems. This may include water budget calculations for
large landscaping. In addition to the water use savings, it provides public education
on water conservation leadership.
4) Conduct a professional review of modifying the volume based meter charge block
rates (to constant or inclining) on existing metered users (ICI & MF). Complete a
simple baseline investigation into ICI water use in New Westminster by analysing
metered consumption data; identify key water use sectors and end uses and possibly
leading to facility review and audits.
5) Consider establishing a low flow toilet and high efficiency clothes washer rebate
program. This is one of the more cost effective water conservation programs
available. The City lags other regional authorities in this area and would benefit
significantly given the age of its residential housing stock.
6) Conduct a pilot investigation by installing meters in a sample group consisting of a
range of different single family homes where meter pits and setter have previously
been installed to measure baseline consumption behaviours under current flat rate
structure. Charging a metering rate to this sample group presents challenges and
may not be feasible without first completing a full rate structure review. The data from
the pilot study will help inform more detailed analysis of potential benefits/savings
from a partial or full SF metering program.
7) If the results from the pilot investigation and possibly with the findings of the
comprehensive regional universal water metering study by GVWD validate potential
water use reduction benefits in relation to costs, conduct a full rate structure review
and consider implementing partial or full universal metering in the single-family
residential sector. Partial SF (Scenario 1) metering provides some benefits of a full
universal metering program at a lower cost than a full program in Full SF (Scenario
2) metering.
8) Continue meter pit installation through development and new housing construction.
If either SF residential metering scenario proceeds, the City should adopt a policy of
requiring all new SF development to install meters immediately. The basis of carrying
out all water conservation programs depends on the ability to monitor water use of all
sectors.
9) When a universal metering is in place (and all existing meters checked for accuracy)
initiate a leak detection program.
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There is no Report with this Item.
Please see Attachment(s).
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Review Approach
Holistic Overview
• Envision 2032
• Blue Dot Commitment

Overall Goal

Conserve potable water
which is a valuable
resource

Water Conservation Programs

Regulation & Enforcement

GVWD
proposed
new water
restrictions
for 2018

Water Conservation Programs

Rebate Programs

Low Flow Toilet Rebate (say $100 rebate)

High Efficiency Clothes Washer Rebate (say
$100 rebate)

Water Saving (2 units/HH)

29 m3/year/HH

Water Saving (1 units/HH)

12 m3/year/HH

Assumed Uptake

150 unit/year

Assumed Uptake

75 unit/year

5 Year Program Cost

$86,000

5 Year Program Cost

$42,500

Utility Water Saving Cost

$91,400

Utility Water Saving Cost

$44,300

Question:
Offer toilet and washer rebates with other City conservation programs?

Water Conservation Programs

Education & Outreach

2016 City of New Westminster Environmental
Poster Contest with School District 40

Question:
Augment current outreach
programs with door to door
campaigns such as summer
patrols?

Engineering Measures

Water Audits – Civic Facilities
Water Audits – ICI Sector
Water Metering
Question:
Audit the civic facilities?

Engineering Measures

Water Metering Benefits
Equity

User-pay Principle

System Understanding

data validation & leak identification

Water Conservation
Demand Management

Engineering Measures

Water Metering Challenges
Universal Metering Cost
Fixed Water Utility Costs
Effects on Capital Projects
Rate Structure Impact

Engineering Measures

Universal Metering Costs

Two Scenarios for Single Family Units
Scenario 1
Partial SF
Implementation

Scenario 2
Full SF
Implementation

Annualized Capital, Operating & Maintenance
Costs

$182,700

$812,800

Average Annual Bulk Water Purchase Saving

$47,700

$118,800

Benefit/Cost Ratio

0.25

0.15

Program Cost per Metered SF Unit

$47

$89

-0.7%

-1.8%

Single Family Metering Program

Reduction in Total City Annual Consumption
Volume in 15 Years compared to Business As
Usual Condition

Single Family
metering
would
potentially
reduce overall
consumption
by 1% to 2%

Engineering Measures
Rate Structure Impact
Consumption per
capita-day1

Average Annual
Consumption per
Household
(m3)

2016 HH Water
Utility Charge

Typical HH
Water Utility
Charge if
metered

SF Utility Cost to
be re-allocated to
other sectors
under metered
scenario’s

Multi-Family
Sector

206 lpcd

135

$207

$207

N/A

Single-Family
Sector

230 lpcd

$312

$586,400
Scenario1

Average metered

227

$524
Flat

$1,542,500
Scenario 2$

1 calculated from GVWD consumption and City planning data
Assumed 10% water consumption reduction in metered SF units
Assumed 2017 metered rate applied to all metered units (SF, MF, ICI)

Rate Structure Review is
required for any SF
metering scenario
including pilot programs

Engineering Measures
Rate Structure Impact

Single Family Flat Rates ($/year)

2017 Single Family Flat Rates for Unmetered
Customers by Municipality
$900.00
$800.00
$700.00

Average flat rate for
single-family connections
in the region is $546/year

These cities have
partial, voluntary
single family
metering programs

$600.00
$500.00
$400.00
$300.00
$200.00
$100.00
$-

A Rate Structure Review is
required for any SF
metering scenario
including volunteer and
pilot programs

Engineering Measures
Single Family Metering
Overall City Consumption Reduction
CNW Water Demands - Base Case vs SF Metering

GVWD Annual Supply Mm3

14

12

Scenario 1 (Partial): 0.7%
consumption reduction

10

Scenario 2 (Full): 1.8%
consumption reduction

8

6

Questions:

4

•

Pursue Single Family metering?

•

Scenario 1, Scenario 2, Volunteer
program or Pilot study?

•

Rate structure review?

2

0

2010

2015

2020
Base Demand

2025

Year

2030

2035

Full SF Meter.

2041
Partial SF Meter.

Staff Recommendations
1. Enforcement effort of the Water Shortage Response Bylaw;
2. Augment enforcement efforts with door-to-door campaigns to educate public on water
use restrictions;
3. Audits of water use at all civic facilities;
4. Volume based block pricing (existing declining, constant or inclining);
5. Low flow toilet and high efficiency clothes washer rebate;
6. Pilot investigation by installing meters in a sample group of single family units to
measure baseline consumption behaviours under current flat rate structure;
7. Continue meter-ready approach through development and new housing construction;

Q&A

