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Introduction
Relying on glacial capped mountains for its drinking water, the Comox Valley will use its
water efficiently in order for the community to continue to thrive in balance with its water
resources. The Comox Valley Regional District’s (CVRD) water efficiency plan has been
designed to manage how domestic water is used in the Comox Valley. More effective and
efficient water use will result in numerous cost savings by:
•

Reducing the size of capital infrastructure upgrades required in the near future (e.g.
treatment facilities, pump stations, reservoirs);

•

Deferring or potentially eliminating the need to construct water supply capital
infrastructure upgrades (e.g. reservoirs, pump stations);

•

Avoiding source water expansion projects (e.g. raising the dam); and

•

Reducing variable operating costs (e.g. chlorination chemicals and electricity
purchases for pumping).

The plan also recognizes that the water source, Comox Lake via the Puntledge River, is
shared with other users, such as BC Hydro (for electricity generation) and the Federal
Department of Fisheries and Oceans (for fisheries and conservation purposes), and has
numerous ecological values. Effective and efficient use of water will enable CVRD to better
adapt to potential climate change impacts, such as increased frequency and magnitude of
droughts, and to reduce greenhouse gases through decreased electricity use (from pumping
etc.) and from avoiding the need to potentially raise the dam and flood additional
surrounding land (resulting in decomposition and release of methane). Water use reductions
may also have positive benefits for the Comox Valley’s wastewater system through the
reduction of incoming effluent volumes.
Much of the information used to develop this plan is derived from other recent studies and
reports, including:
•

Comox Valley Water System Universal Metering Study Update, 2007, Koers and
Associates Engineering Ltd.(Koers)

•

Water Conservation Strategy Review, 2009, Koers (Attached as Appendix 1)

•

Water Conservation Plan Guidelines, US Environmental Protection Agency

•

Various reports by the POLIS Water Sustainability Project located at University of
Victoria

The ultimate success of this plan will be the shared responsibility of all users including
residents, businesses, and local governments. The plan’s effectiveness will be monitored
regularly and modified as needed in order to achieve the desired water consumption
reduction targets.
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Background
As of 2008, the Comox Valley water system supplied water to approximately 40,406 people
including residents of the City of Courtenay, Town of Comox and the following CVRD
Local Service Areas (LSA):
•

Comox Valley Water LSA

•

Arden Water LSA

•

Marsden/Camco Road LSA

•

Greaves Crescent Water LSA

•

England Road Water LSA

Water is drawn from Comox Lake by way of BC Hydro’s penstock and intake on the
Puntledge River that supplies their hydroelectric generation facility. Occasionally CVRD
operates a backup intake and pump station on the Puntledge River (e.g. when BC Hydro is
performing maintenance). Water is then treated at a chlorination facility prior to being
supplied in bulk to the City of Courtenay, Town of Comox and LSAs by way of pump
stations, storage reservoirs and large supply watermains. This bulk supply is metered and
each supply customer is responsible for distribution of the water throughout their service
area.
As of 2008 there were approximately 8,880 connections within the City of Courtenay, 4,313
in the Town of Comox and 1,603 within CVRD LSAs for a total of 14,796 connections.
Estimates for number of connections are based on information gathered by Koers as part of
their work on the 2007 Universal Metering Study Update and have been increased based on
2.8% growth as suggested in the study. The estimates for service population are based on an
average ratio of 2.5 people per connection for the CVRD’s LSAs and on 2008 BC Stats data
for the Town of Comox and City of Courtenay. The City of Courtenay’s population has
been adjusted to account for connections they serve across municipal boundaries, areas
within the City that are served by the Sandwick Improvement District and those that receive
no water service.
Table 1: 2008 Populations and Connection Estimates
Area
Arden
Comox
Comox Valley
Courtenay
England Road
Greaves Crescent
Marsden/Camco
TOTAL

2008 Connections
227
4,313
1,261
8,880
19
22
74
14,796

2008 Population
568
13,281
3,154
23,118
46
54
185
40,406

*Estimates are approximate only and deemed sufficiently accurate for water
efficiency planning.
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Water System
The CVRD holds a Conditional Water License, issued by the Ministry of Environment,
permitting a maximum annual diversion of 9,092,180 cubic metres (m³) and a maximum
daily diversion of up to 70,464 m³ from the Puntledge River. This equates annually to only
approximately 0.84% of the available allocated water with the rest being allocated to BC
Hydro (82.54%) and Fisheries and Oceans Canada (16.62%). CVRD has previously applied
for an increase to its licensed allocation, however the BC Ministry of Environment has not
yet given this approval and it is expected that CVRD will be required to meet the provincial
target set out in the Living Water Smart Plan stipulating that 50% of new municipal water
needs are to be met through conservation.
Since water is drawn out of BC Hydro’s penstock, the CVRD also has an agreement with BC
Hydro for this use, which includes compensation for lost power sales as well as a maximum
withdrawal rate of 79,556 m³ per day. Adherence to these limits is an important factor in the
design of the CVRD’s water efficiency plan. Other limitations exist in the water system’s
physical infrastructure, which includes:
Reservoirs
The West Courtenay, Marsden, Comox, Crown Isle and East Courtenay (twinning
project underway) reservoirs are required for fire storage, emergency storage, water
pressure and to balance flow throughout the day (including meeting peak hourly
demand).
Pump Stations
The Ryan and Dingwall pump stations are required to distribute water throughout the
supply system when gravity supply is not possible. The Puntledge River pump station is
the Comox Valley’s backup source during periods when BC Hydro is undertaking
maintenance or repairs on the penstock.
Chlorination Facility
The chlorination station on the Puntledge River is required to disinfect the water to safe
standards set out in the Canadian Drinking Water Guidelines.
Supply Watermains
Supply watermains are required to distribute large volumes of water throughout the
system, for example from the chlorination station to the reservoirs.
The design and sizing of this infrastructure is based on required water pressures, fire flows
(volume and duration), and the maximum day or peak hourly water demands. Increasing
water consumption will result in the need to increase the size of existing system components
and eventually to construct new facilities and watermains. CVRD will be analyzing the
current and required capacities of this infrastructure over the course of 2009-2010 in order
to determine required future upgrades. While the CVRD uses a development cost charge
(DCC) bylaw to ensure that future growth and development pays for its fair share of this
infrastructure, various upgrades will be required for existing residents. This may include a
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new intake on Comox Lake and a new water treatment facility to achieve emerging water
quality standards. While the exact scope and scale of these projects is not known
definitively, estimates have been developed that have the new intake at $53 million (based on
conceptual design undertaken by CH2M HILL in 2008) and a new water treatment facility at
$30-60 million (based on benchmarks from similar constructed facilities elsewhere in the
province). The scope and costs of these projects is largely dependant on water quality in
Comox Lake, evolving drinking water standards, water consumption levels and the ability to
prolong the functional life of the existing facilities. While these estimates are approximate at
this time, they point to the opportunity for 10’s of millions of dollars in cost savings
associated with reduced water demand as a result of the water efficiency plan.
In addition to water system infrastructure, the wastewater collection and treatment system is
also impacted by high water consumption and will similarly benefit from reduced water
demand.
Water Demand
A detailed water demand analysis has been provided by Koers and Associates Engineering
Ltd. (Koers) as part of the 2009 Water Conservation Strategy Review (Appendix 1). This
information should be used in conjunction with the information presented below.
Annual water consumption data for the Comox Valley system varies due to water
conservation efforts, climatic differences, and other factors. Consumption data from 1995 –
2008 collected through the bulk meters, is shown in Table 2 below.
Table 2: 1995 - 2008 Comox Valley Annual Water Consumption.
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Volume (m3)
7,529,160
7,398,150
6,734,348
8,332,323
7,657,018
7,996,537
7,989,981
8,528,680
9,148,649
9,170,526
8,005,882
9,255,646
7,967,079
8,145,190
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Graph 1 below shows clearly that though annual water consumption in the Comox Valley
varies, the overall trend (shown in linear scale) is of increasing consumption, and further that
annual water consumption has exceeded CVRD’s licensed withdrawal in 2003, 2004, and
2006.
Graph 1: 1995 – 2008 Comox Valley Annual Water Consumption
Annual Comox Valley Water Consumption
1995-2008
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Variations in water use occur throughout the year, largely associated with lawn and garden
sprinkling, and are shown in Graph 2 below. This clearly shows that water use is very level
through much of the year, begins to increase in May and peaks in July due to sprinkling, then
decreases back to normal by October.
Graph 2: 1995 –2008 Monthly Water Consumption
Monthly Consumption 1995-2008
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Maximum daily demand, critical to the sizing and design life of the water system’s major
infrastructure components, has also been tracked annually and is shown in Table 3 and
Graph 3 below.
Table 3: Maximum Day Demand (MDD) 2002-2008
MDD
(m3)
57,792
62,462
59,226
48,881
55,646
53,957
49,854

Date
2002 July 24th
2003 July 30th
2004 June 29th
2005 July 29th
2006 July 26th
2007 July 12th
2008 July 25th
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Graph 3: Maximum Day Demand 2002-2008
Maximum Day Demand 2002-2008
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The decrease in maximum day demand, which occurs in summer, can be attributed to
education, increased sprinkling restrictions and recent wetter summers.
Detailed Water Demand Analysis
Koers undertook a detailed water use analysis for the 2009 Water Conservation Strategy
Review (Appendix 1). Figure 1 from this report shows that while annual consumption has
increased at approximately 10.7% since 1995 (0.83% per year), that it is highly dependant on
rainfall. This can be seen especially well over the last 3 years where water use was at its
highest in 2006, while rainfall was near its lowest, and dropped in 2007 and 2008, when
rainfall was much higher. The report also shows that the average monthly water
consumption during cooler wetter months is just over 493,000m³, during warmer dryer
months (May through September) nearly doubles and during the peak month (July for 2008),
monthly consumption triples. A breakdown of annual and peak consumption by customer
is included in Section 2.2 of the report.
Water System Profile
With approximately 40,406 people served by the water system, current daily per capita water
consumption is estimated at approximately 552 litres based on annual usage. With past
estimates as high as 675 litres per capita per day (5-year average of 605 litres, 3-year average
of 586 litres) water consumption has dropped in recent years for reasons explained above
(e.g. education, climate). However, consumption is still high and compares poorly to the
provincial residential average of 490 litres and national average of 343 litres per capita per
day (Graph 4).
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Graph 4: Daily Per Capita Water Use Comparison
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The per capita consumption increases significantly in summer when daily water use can
reach as high as 1,238 litres per person (based on maximum day demand in 2008). On a per
connection basis (per home), the average annual water consumption works out to
approximately 1,508 L per day.
Forecasts
Over the past 18 years water consumption has risen by just over 40%, or approximately
2.27% per year. However, most of the increase occurred early in this period and since 1995
the increase has been approximately 10.7%, or 0.83% per year. For forecasting purposes,
the 2007 Universal Metering Study suggests using a conservative annual increase of 2%.
Graph 5 below shows the forecasted annual water consumption over the next 20 years based
on this increase.
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Graph 5: 20-Year Annual Water Use Forecast
20-Year Forecasted Annual Comox Valley Water Consumption
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Water Efficiency Targets
From the above sections it is clear that water consumption in the Comox Valley needs to be
reduced. For setting targets numerous factors have been considered, including limitations of
existing infrastructure, provincial targets set out in the Living Water Smart Plan and the
CVRD’s existing water license. With the forecast above, CVRD will continually exceed the
maximum permitted volume set out in the water license in the year 2014. In order to stay
below this volume for the next 20 years, system wide annual consumption needs be reduced
by approximately 27% compared to the forecasted 2014 consumption (Graph 6). This will
also exceed the Living Water Smart Plan target of acquiring 50% of new water through
conservation which would require an annual 1% reduction or 20% reduction over 20 years.
As the capacity of the current system is being modeled and analyzed in 2009 and 2010, it is
too early to determine reduction targets based on system limits. As such the water license
targeted reduction of 27% by 2014 is deemed to be the most suitable target for the Comox
Valley given its local relevance. This reduction target would result in average annual
consumption being approximately 6,696,149m³ by 2014 (rather than the current forecasted
consumption of 9,172,807m³ for that year). Monitoring will take place throughout the year
to determine progress and enable modification of the water efficiency plan as required.
Consumption information and progress will be reported publicly throughout the year. The
27% reduction could be achieved immediately or more gradually as measures are phased in
over the years leading up to 2014 (approximately 6% per year).
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Graph 6: Results of 27% Reduction in Annual Water Use
20-Year Forecasted Annual Comox Valley Water Consumption
with 27% Reduction
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Water Efficiency Measures
Currently in the Comox Valley, a number of measures are utilized to reduce water
consumption. This includes education through school programs, a communication program
utilizing the CVRD website and other media (e.g. newspapers, radio, fleet vehicle stickers) as
well as three-stage sprinkling restrictions (Comox Valley Water Conservation Bylaw
No.2867).
In order to achieve the targeted reduction in water use, a number of additional measures are
required and will form the basis of the water efficiency plan. The plan will aim to reduce
water use from indoor as well as outdoor water uses in order to reduce both overall annual
consumption and maximum day demand.
Education/Media Plan
The CVRD as well as City of Courtenay and Town of Comox will expand upon the water
efficiency education and communication plans. This will include the following measures:
•

Media – Information on programs (e.g. rebates, restrictions) and efficient water use
will be included in newspaper/radio/television advertisements and on local
government websites.

•

Xeriscaping Demonstrations – A demonstration garden and instructions on how to
plant and maintain drought resistant and/or native vegetation will be provided at
the compost education center and at other locations as available.
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•

Education Programs – Educators will provide school students with information on
water efficiency. Information will also be provided to local nurseries, garden stores
and landscaping companies.

•

Mobile Water Trailer – A trailer with a water tank and water education material
could be provided to various community events for education and outreach
purposes. The cost of this trailer would be approximately $18,400 to construct plus
$1,000 annually to insure and maintain. An additional cost of approximately $400
per use would be also needed for staff time to prepare and operate the unit.

Water efficiency education is estimated to result in water reductions of upto 5% of total
annual use.
Toilet Replacement Rebates
Rebates of $75 (maximum of 2 per home) could be offered to residents by the participating
customers (City of Courtenay, Town of Comox and CVRD local service areas). According
to Koers’ 2009 report, switching all toilets in a home to dual flush or high efficiency units
would result in an 18% reduction in daily household use. An 18% reduction would result in
reductions of approximately 271L per participating home per day and when multiplied by
365 days and the recommended participation rate of 800 homes per year, this equates to an
overall annual reduction of 79,132m³ in the Comox Valley. This is equivalent to an overall
reduction of just under 1% of current annual consumption and if implemented for 20102014, four years, the cumulative annual reduction in 2014 would be 316,528 m³, or
approximately 3.5% of the 2014 forecasted annual system consumption. At 800 homes, and
$150 per home maximum rebate, the cost of this rebate program would be about $120,000.
Rebates will be provided for replacing a 13 – 26 litre/flush toilet with a dual flush or high
efficiency version (less than 4.8 litres/flush). Eligible rebate participants are all property
owners within the City of Courtenay, Town of Comox and within CVRD local service areas
(Comox Valley Water, Arden Water, Marsden/Camco Road, Greaves Crescent Water,
England Road Water). Property owners will be required to bring their old toilets to the
Comox Valley Waste Management Centre where they will be destroyed. Residents will then
be issued a receipt and will be credited on their following water bill by their respective local
government.
Faucet/Showerhead Retrofits
Retrofit kits worth approximately $20 will be provided free of charge to a maximum of 1 per
home. This kit could include faucet aerators, low flow showerhead, dye tablets for toilet leak
testing and water efficiency information. These kits would result in a 9% reduction in daily
household use. A 9% reduction would result in reductions of approximately 135.5L per
participating home per day and when multiplied by 365 days and the recommended
participation rate of 800 homes per year, this equates to an overall reduction of 49,457m³ in
the Comox Valley. This is equivalent to an overall reduction of approximately 0.5% of
current annual consumption and if implemented for 2010-2014, four years, the cumulative
annual reduction in 2014 would be 197,828 m³, or approximately 2% of the 2014 forecasted
annual system consumption.
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Water Efficient Appliances
Residents will be directed to existing rebate programs offered by BC Hydro and the federal
and provincial governments for efficient laundry and dishwashing appliances. After
switching both laundry and dishwasher, a 9% reduction is expected similar to the
faucet/showerhead retrofit, and thus for similar participation levels (800 homes per year) a
0.5% reduction from current overall Comox Valley annual water use. By 2014 this would
equate to approximately a 2% reduction of the forecasted annual consumption.
Rainbarrel Program
Rainbarrels could be sold at a cost of approximately $75 each (maximum of 1 per property,
normally $150) through the CVRD’s Compost Education Centre. Expected reductions are
essentially undetectable given the relatively small volume of water stored in rain barrels.
However, they do promote efficient water use in other ways and are seen as more of an
education or social marketing tool. With an approximate participation rate of 1000 homes,
this program would cost approximately $75,000.
Outdoor Waterwise Pledge
Residents will be encouraged to take a “Better Futures, Better Choices” pledge to be
waterwise with their lawn and garden, including adhering to efficient sprinkling techniques
(or none at all). Residents will receive information on water efficiency as well as a lawn stake
that will designate them publicly as a waterwise resident. Rain gauges will be purchased by
CVRD and member municipalities and offered free of charge to residents who take the
pledge in order to assist them with determining proper watering practices. Similar to rain
barrels, this measure is for education and social marketing rather than reductions. However,
proper landscaping and irrigation techniques can result in significant reductions.
Leak Detection
With unaccounted for water use in the bulk supply system only accounting for
approximately 0.8% of total annual water use, the largest opportunity for reducing water loss
through leaks is within the local distribution systems in City of Courtenay, Town of Comox
and CVRD service areas. As water metering is not in place, leak detection opportunities are
further diminished, as leaks will only be found on the main distribution system. The CVRD
will assist member municipalities in determining which areas have higher consumption. A
zone detection program could then be initiated to narrow down potential losses and
specialized leak detection equipment/techniques could then be utilized to find exact leak
locations. Leakage audits will also be performed at each connection by CVRD, Courtenay
and Comox staff. Repairs will be made on high priority/volume leaks and leaks found on
private properties will be reported to property owners for repair. Properties thought to have
no pressure reducing valves (e.g. older homes) will also be encouraged to install them to
reduce leakage caused by excessive pressure.
Water Restrictions and Enforcement
Beginning in May, the Stage 2 restrictions will be in force until the beginning of September.
This corresponds with the highest water use periods associated with lawn and garden
sprinkling. Each jurisdiction will be responsible for increasing enforcement of the
restrictions by patrolling directly after 7am, before 7pm and at 10pm to ensure that residents
are adhering to their allowed times. Enforcement would include responding to neighbor
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complaints. Should a resident be found to be out of compliance, an initial warning will be
issued the following day and any further infractions will be fined. Stage 3 restrictions will
also be used when conditions are relatively bad (e.g. drought/water shortages, peak demand
days, penstock maintenance, etc.). CVRD staff will also investigate alternative restrictions,
which could lead to one-day per week sprinkling, and may result in bylaw amendments.
These restrictions will be supported by media and education information about proper
sprinkling techniques (“less than 1-inch/week”) as well as programs offered at the Compost
Education Centre. Total reductions in water use are difficult to estimate, however it is
expected that with proper enforcement and Stage 2 restrictions, reductions of approximately
10% could occur.
Corporate Retrofits
CVRD, and member municipalities, will voluntarily retrofit their corporate buildings
including offices and recreation facilities to be more water efficient. This will include at a
minimum dual flush or high efficiency toilets, all faucets and showerheads, and landscaping.
Contracted landscapers will be instructed to utilize water efficient maintenance and plant
varieties. This measure will aid in education and social marketing as well as reducing
corporate water use.
Water Metering
It is well established that water meters are the most effective measure for reducing water
demand and locally a universal metering program is expected to result in annual reductions
of 20-25% based on evidence from neighboring communities that have recently become
universally metered. In 2009 public feedback will be sought while staff determine the most
cost effective manner in which to proceed with metering in the Comox Valley. This may
include a phased approach as follows:
•

Establish drive-by radio read water meters in relevant bylaws as the standard meter
in CVRD as well as Courtenay and Comox.

•

Meters required in all new developments – bylaw amendments required.

•

Meters installed in meter ready connections – would cost approximately $300,000 to
undertake on 1450 connections in the Comox Valley. Possible 2% reduction of
current overall consumption in Comox Valley.

•

Meters offered free of charge on a voluntary basis to homeowners – costs covered
by water rates (approximately $806,000 for 800 home participation) and new
volumetric rate applied to participating homes. Possible 1% annual reduction of
current overall consumption in Comox Valley.

•

Meters installed in supportive service areas.

To be effective, water metering must be accompanied by proper water rates. Staff will work
to develop rates utilizing an inclining block rate structure so that when metering is
implemented the expected reductions occur. This metered rate will take into account the
reduced revenue associated with reduced water consumption and will ensure that base fixed
operating costs are covered and that high water users are charged proportionally more of the
consumption related costs.
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Expected Reductions
Overall with implementation of the above-mentioned measures, and conservative estimates
of possible reductions, the following overall annual reductions are expected:
Table 4: Potential Total Annual Comox Valley Water Reductions
Measure
Reduction
Education
5.0%
Toilet Rebate
3.5%*
Faucet/Showerhead Retrofit
2%*
Water Efficient Appliances
2%*
Rainbarrel
NA
Outdoor Waterwise Pledge
NA
Leakage Reduction
NA
Water Restrictions
10.0%
Corporate Retrofits
NA
Universal Water Metering
20.0%
TOTAL (By 2014)

42.5%

As seen in Table 4, a potential reduction of 42.5% could be achieved by 2014 if all measures
were successfully implemented. Those measures with “NA” have no associated reduction
estimates due to their focus on social marketing or the inability to accurately determine
reductions. Those reduction percentages marked with an apteryx (*) are based on
participation rates of 800-1000 homes per year rather than adopted universally by all
residents. Should universal water metering not be included in the CVRD’s water efficiency
plan, total reductions are expected to be only 22.5%. It should be noted that reductions
associated with other measures may be reduced without being combined with water meters.
Actual reductions will be monitored regularly and the water efficiency plan will be modified
as needed to meet the targeted 27% reduction in annual use by 2014.
Implementation Plan
This plan will be reviewed and updated as needed according to results from water demand
monitoring. The table below shows the starting year, funding estimate and responsibility.
Measure
Starting Year
Education
2009
Toilet Rebate
2010
Faucet/Showerhead Retrofit
2010
Water Efficient Appliances
2009
Rain barrel
2010
Outdoor Waterwise Pledge
2010
Water Restrictions
2009
Corporate Retrofits
2010
Leakage Reduction
2009
Water Metering
2010

Funding
$140,000/year
$120,000/year
$16,000/year
NA
$75,000/year
$10,000/year
$75,000/year
$54,000
TBD
TBD

Responsibility
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
BC Hydro and Province of BC programs
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
CVRD, Courtenay, Comox
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It should be noted that programs beginning in 2009 are contingent on available budget and
will occur for the most part only after the June 11 2009 public open house on water. This
may result in modified scope/scale for 2009. The budget for education also includes some
administration costs associated with the entire water efficiency plan.
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WATER CONSERVATION
STRATEGY REVIEW
(Supplement to Comox Valley Water System
Universal Metering Study Update, 2007)

MARCH 2009

KOERS
& ASSOCIATES
ENGINEERING LTD.
Consulting Engineers

COMOX VALLEY, BC

March 30, 2009
0709-082-03
Comox Valley Regional District
600 Comox Road
Courtenay, BC, V9N 3P6
Attn:

Mr. Kevin Lorette, P.Eng, MBA
General Manager of Property Services Branch
Dear Sirs;
Re:

Water Conservation Strategy Review - Final Report

We are pleased to submit five copies of the Water Conservation Strategy Review – Final
Report.
The review indicates every 1% reduction in annual demand can be achieved by a 1%
reduction in indoor water use combined with a 1% reduction in outdoor water use.
Indoor reduction can be achieved without any change in human behaviour by replacing
home fixture and appliances with ones that use less water. Reducing outdoor water use,
which is mostly associated with lawn and garden watering, requires behaviour
modification.
The costing of a water conservation program for the Comox Valley water system has
been presented on an estimated cost per percent reduction in water use. The
implementation of an indoor compared to an outdoor water conservation plan has been
presented along with implementation of universal metering. The analysis suggests
implementation of a universal metering program is the most cost effective in terms of
cost per percent reduction in water use, but it must be accompanied by a water rate
structure that encourages conservation (i.e. charges more for greater water use) especially
during the dry summer months when demands are three to five times that of the winter
months.
Thank you for the opportunity to be involved in this very interesting project. Please do
not hesitate to contact us if we can be of further assistance.
Yours truly,
KOERS & ASSOCIATES ENGINEERING LTD.

Chris Holmes, P.Eng.
Project Manager

COMOX VALLEY REGIONAL DISTRICT
WATER CONSERVATION STRATEGY REVIEW
(Appendix to Universal Metering Study Update, 2007)
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1.1

INTRODUCTION

AUTHORIZATION

In June 2008, the Comox Valley Regional District (CVRD) retained Koers & Associates
Engineering Ltd. (Koers) to carry out a water conservation strategy review to identify
various initiatives which could be implemented by the CVRD.
The review was to be a supplement to the Comox Valley Water System, Universal Water
Metering Study Update, completed by Koers in 2007, and was to be presented as a letter
report. After submission of the first draft, the format was modified to a bound report that
can be read as a stand alone report.

1.2

BACKGROUND

Owned and operated by the Comox Valley Regional District (CVRD), the Comox Valley
Water System (CVWS) supplies bulk water to the following nine service areas;
¾
¾
¾
¾
¾
¾
¾
¾
¾

City of Courtenay
Town of Comox
Comox Valley Water Local Service Area
Arden Road Local Service Area
Comox Valley Water Pollution Control Centre
Comox Indian Band
Marsden Road Local Service Area
Greaves Crescent Local Service Area
England Road Local Service Area

The supply source is the Puntledge River, fed from Comox Lake, which can appear to be
an unlimited source but is not. A total of 17 water licences are issued for the Puntledge
River for various purposes. The licence holders include: BC Hydro, Department of
Fisheries, Comox Valley Regional District, Comox Indian Band, two companies, and six
individuals.
As the population of the Comox Valley increases, the demand for water increases and
over the past six years, the annual demand of the CVWS has exceeded the annual
licenced withdrawal limit three times; in 2003, 2004, and 2006.
In 2003, the CVRD submitted an application to the provincial water management branch
to increase the annual water withdrawal permit by 2,190,000,000 ig to meet current and
future demands. The application is yet to be approved. The recent launch of the
provincial government’s Living Water Smart program emphasises conservation,
requiring 50% of new municipal water needs to be acquired through conservation by
2020. As the population of the Comox Valley continues to grow, so will the demand for
water and the requirement for water conservation.

1

1.3

STUDY OBJECTIVES

The objective of the Water Conservation Strategy Review is to:
¾ Review readily available published information on water conservation strategy
initiatives, assess the program cost against the reduction in water used, and
identify which initiatives could be implemented within the Comox Valley water
system.

1.4

SCOPE OF WORK

To meet the study objectives, the following scope of work was adopted:
1. Review replacing/retrofitting household fixtures, including toilets, faucets and
showerheads, with/to low-flow fixtures.
2. Review replacing household appliances including laundry, dishwasher, and
garburator appliances, with low-flow units.
3. Review reduction of outdoor water usage through automatic and drip irrigation,
automatic rain shutoff sensors, water smart landscaping (xeriscaping) and rain
barrel/cisterns.
4. Review continuing public education prior to, during, and immediately following
the implementation of the proposed universal metering system, and ongoing
education after all metering start-up usage adjustments are made and customers
are familiar with their individual usage/cost balance.
5. Review variable rate structures and rewards programs for conservation.
6. Review voluntary, self reporting water audits for residential, commercial and
industrial users which could be completed using CVRD website forms.
7. Review results of water conservation measures implemented in similar
jurisdictions.
8. Approximate order of magnitude costing for conservation options and
preliminary analyses comparing expected results against investments to
determine whether it is viable at this time.

1.5

ACKNOWLEDGEMENTS

Koers acknowledges with thanks the assistance provided by the following Comox Valley
Regional District staff during the preparation of this report:
¾ Mr. Ron Neufeld, P.Eng. (former General Manager of Operational Services),
¾ Mr. Kerry Mayo, Manager of Water Services, and
¾ Mr. Michael Zbarsky, Engineering Analyst.
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2.1

WATER USE

COMOX VALLEY WATER SYSTEM

Figure 1 presents the annual water usage from 1995 through 2008 for the Comox Valley
Water System. The cumulative rainfall for July and August, the two months normally
with the highest demands, are overlain for comparative purposes. The data reveals an
overall increase in water use of nearly 175,000,000 ig, or 10.7%, from 1995 to 2008.
This equates to an average increase of 0.83% per year. As well, increased water use
during dryer summers is clearly evident.
The data presented in Figure 1 suggests the annual demand will likely exceed the
licenced withdrawal limit during a dryer than average summer. If the annual demand
during wet summers continues to increase at the previously noted 0.83% per year, which
is significantly less than the 2.88% annual compounded population growth rate projected
by the CVRD as noted in the Comox Valley Water System Universal Metering Study
Update, 2007 (page 20), the licenced withdrawal limit will be exceeded on an ongoing
basis by 2023 (15 years).
Figure 1 is a modified and updated version of Chart 1 presented in the Comox Valley
Water System Universal Water Metering Study Update, 2007.
2.1.1

Monthly Variation

Water use increases significantly during the summer months as a result of increased
outdoor use (lawn watering, gardening, car washing, filling of outdoor pools, etc.). This
is graphically shown in Figure 2 where the monthly demands for the years 2003 through
2008 are shown compared to the licenced monthly withdrawal. Note the licenced
monthly withdrawal is based on the licenced annual withdrawal limit (2,000,000,000 ig)
divided by the 365 days per year multiplied by the number of days in each month. A
copy of the licence is included in Appendix B of the Comox Valley Water System
Universal Water Metering Study Update, 2007.
Figure 2 reveals monthly water demand during cooler, wetter months (October through
April) is fairly stable while during the warmer, dryer months of May through September
demands vary considerably and are significantly higher. For 2008 the monthly average
demand for October through April was 108,300,000 ig/month compared to 209,500,000
ig/month for May through September; nearly double. The highest monthly demand in
2008 occurred in July at 330,467,664 ig; more than three times the October through April
monthly average. Maximum day demands are higher than the maximum month demands
and are discussed below.
2.1.2

Average and Maximum Day Demands

Figure 3, a modified and updated version of Chart 2 presented in the Comox Valley
Water System Universal Water Metering Study Update, 2007, presents the average day
demand during the cooler, wetter months (October through April), the maximum month
daily average demand, the maximum day demand, and total rainfall recorded during the
maximum month for the years 2002 to 2008. The maximum day demands are well below
the water licence daily withdrawal limit of 15,500,000 ig/day and the BC Hydro
agreement daily limit of 17,500,000 ig/day. A copy of each agreement can be found in
the Comox Valley Water Universal Metering Study Update, 2007 – Appendix B.
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Figure 1 - Comox Valley Water System
Historical Annual Demand (1995 - 2008) and Projected
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Figue 2 - Comox Valley Water System
Monthly Demand, 2003 - 2008
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Figure 3 - Comox Valley Water System
Average and Maximum Day Demands, 2002 - 2008
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The maximum day demand has an overall downward trend over this period, and since
2003, when the highest maximum day demand was recorded, has decreased by 20%;
from 13,740,000 ig/day to 10,967,800 ig/day in 2008. The annual demand (see Figure 2)
in 2008 is 10% lower than that of 2003. A comparison of the maximum month daily
average demand and the October through April average day demands of 2003 and 2008,
reveal they are essentially unchanged, even as the Comox Valley population has
continued to increase. Thus a decrease in per capita demand has occurred, suggesting
that the public education campaigns undertaken to date have resulted in voluntary water
conservation. Some of the decrease can probably also be attributed to the wetter summer
in 2008 compared to 2003.
The maximum month daily average demand shows a strong correlation with rainfall, with
the highest and lowest years, 2003 and 2005; respectively, corresponding with the highest
and lowest monthly rainfall amounts.

2.2

LOCAL SERVICE AREAS

2.2.1

Annual Variation

As noted previously, the CVWS provides water to nine service areas. Table 1 presents
the total annual demand for each. The unaccounted for volume is calculated as the
difference between the master meter and the sum of the nine service areas. The data in
Table 1 is graphically presented in Figure 4 as a pie chart.
Table 1 – CVWS Service Areas Annual Demand, 2008

Service Area
City of Courtenay
Town of Comox
Comox Valley LSA
Arden Road LSA
Water Pollution Control Centre
Comox Band
Marsden Camco
Greaves Crescent LSA
England Road LSA
Unaccounted
Total (Master Meter)

Annual
Demand
(ig)
1,031,058,733
551,808,183
147,284,206
27,715,794
14,148,922
11,273,207
5,592,609
1,464,144
1,380,994
13,935,548
1,805,662,341

Percentage of Total
System Demand
(%)
57.1 %
30.5 %
8.2 %
1.5 %
0.8 %
0.6 %
0.3 %
0.1 %
0.1 %
0.8 %
100 %

The cummulative demand of the top three users accounts for more than 95% of the total
system demand.
2.2.2

Monthly Variation

The 2008 monthly demands for each service area along with monthly rainfall amounts,
recorded at the Comox Airport weather station, are presented in Figure 5 and 6. Each of
the nine service areas, with the exception of the water pollution control centre, recorded
an increase in demand during the summer months as rainfall decreased and temperatures
increased.
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Figure 4 - Comox Valley Water System
Service Areas Annual Demands, 2008
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Figure 5 - Courtenay, Comox & Comox Valley Water Local Service Area
Monthly Demands, 2008
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Figure 6 - Comox Valley Water System
Other Service Areas Monthly Demands, 2008
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The highest demand month for each service area, excluding the water pollution control
centre, was July. A review of the 2008 daily meteorological data for June and July
reveals the majority of the recorded rainfall occurred in the beginning of June and the end
of July. This resulted in a 46 day period, June 10 through July 25, with minimal rainfall
accompanied by typical summertime temperatures; hence the high demand in July.
The ratio of the maximum month demand compared to the Oct – April monthly average
for each service area is shown on Figures 5 and 6. The 5 times increase for the Comox
Valley local service area is very high. The Greaves Crescent and Marsden Camco local
service areas also have very high peak month increases at 4.4 and 4.1 respectively. The
lowest increase, excluding the WPCC, is for the Comox Band local service area at 2.0
times. The differences between the 2007 and 2008 peaking ratios, demonstrate the
variability that occurs from year to year in response to temperature and rainfall amounts.
They also reveal that the relative use of water between service areas is consistent, as the
order from highest to lowest in 2008 is very similar to 2007.
Table 2 presents a comparison of 2008 water demand during the cooler, wetter months
(October through April) to the warmer, dryer months (May through September).
Table 2 – CVWS Service Areas
May – September Demand Increase, 2008

Service Area
Courtenay
Comox
Comox Valley
Arden Road
WPPC
Comox Band
Marsden/Camco
Greaves Crescent
England Road
Total:

Average Monthly Demand
May - Sept
Oct - April
May - Sept
Oct - April
(ig/month)
(ig/month)
63,468,418 117,355,961
1.8
31,985,356
65,582,138
2.1
7,027,497
19,618,346
2.8
1,785,934
3,042,851
1.7
1,299,981
1,009,811
0.8
839,231
1,079,718
1.3
324,995
663,528
>2.0
73,880
189,397
2.6
90,283
149,802
1.7
106,895,575 208,691,553
2.0

Max Month
Peaking
Factor
2.9
3.2
5.0
2.9
0.7
2.0
4.1
4.4
2.6
3.1

May - Sept Increase
Monthly
Cumulative
As % of
Annual
(ig)
(ig)
53,887,543 269,437,716
26 %
33,596,782 167,983,911
30 %
12,590,849
62,954,245
43 %
1,256,917
6,284,583
23 %
(290,170)
(1,450,852)
(10 %)
240,488
1,202,439
11 %
338,533
1,692,665
30 %
115,518
577,588
39 %
59,519
297,593
22 %
101,795,978 508,979,888
28 %

Areas where the monthly average demand ratio of May-Sept/Oct-April is greater than the
total ratio are shown in bolded text. These represent areas that appear to have the most
room for reducing outdoor water use.
Additional demands during the summer months vary significantly between service areas.
The largest sustained demand increase occurred in the Comox Valley local service area,
at 2.8 times the Oct-April monthly average. The smallest sustained increase occurred at
the Comox Band, at 1.3 times; excluding the WPPC where the average monthly demand
during the summer was lower than the winter. The lower demand increase for the Comox
Band service area is not unexpected given more than 40 of the approximately 120 homes
in service area are mobile homes. The majority are located in the Queenesh Mobile
Home Park along Back Road. The small yards of mobile homes would result in
significantly less demand for outdoor irrigation compared to a standard single family
residential home.
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The May - Sept cumulative increase represented as a percentage of the total system
annual demand identifies where the largest and smallest volumes of additional water are
used during the summer months. Of the four service areas with percentages higher than
the system average of 28%, three (Comox Valley, Marsden Camco and Greave Crescent)
are in a rural, and not urban, setting. This could be a result of the larger lots, compared to
an urban setting, and the expected additional demand for landscaping watering or farming
(fruit, vegetable, and live stock) irrigation that may result. The higher percentage for
Comox compared to Courtenay is believed to be reflective of Comox having
predominantly single family lots where outdoor water use (residential lawn watering,
filling of inflatable pools, car washing) is common during the summer. Courtenay has
significantly more commercial development which has lower outdoor water demands due
to less green space.
Figure 7 shows the location of each of the nine service areas along with the 2008 water
demands and maximum month peaking factors for each.
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3

3.1

INDOOR WATER CONSERVATION

INDOOR WATER USE

Within a home, the largest volume of water is used in the bathroom, followed by the
laundry room and the kitchen. The pie chart below, downloaded February 2009 from the
Metro Vancouver website (www.metrovancouver.org), shows, on a percentage basis,
where water is used inside a typical home. Not noted in the chart is the percentage of
water used for drinking and cooking. The Canadian Mortgage and Housing and
Corporation estimates this to be approximately 5% of indoor water use. It is assumed this
would be included in the 14% associated with faucets

Figure 8 – Indoor Water Use for a Typical Home
A decrease in indoor water use can be achieved by reducing the volume of water used for
each component without requiring a reduction in the frequency or duration of use. No
change in the behaviour of the user is required. This is achieved by replacing toilets,
showerheads, laundry and dishwashing machines with low-flow units, and retrofitting
faucets with aerators. The reduction of flows used in the home would result in lower
flows in the municipal sanitary sewer system and at the Comox Valley Water Pollution
Control Centre (sewage treatment plant). Discussions on the installation of low-flow
fixtures, aerators, and low water use appliances is presented below.
3.1.1

Toilets

Older toilets use between 13 to 20 litres per flush, compared to as little as 3 litres for a
dual flush toilet. Water efficient toilets are available in four types:
•
•
•
•

low flow (LF) – 6 litres per flush,
high efficiency (HE) – less than 4.8 litres per flush,
dual flush – 6 litres and 3 to 4 litres per flush,
and flapperless – 6 litres per flush
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A dual flush toilet has a two system flush; a 6 litre flush to remove solid waste and a 3 to
4 litre flush to remove liquid waste. Flapperless toilets use a half cylinder 6 L "tipping
bucket" fixed near the top of the toilet tank which replaces the use of flappers and
flexible seals inside the tank.
As of September 5, 2008, the use of low-flow fixtures in new construction and
renovations is addressed by the BC Building Code, Section 10.3, requiring the use of low
flow (6 litre or less) toilets and other water-saving plumbing fixtures and fittings
including faucets and showerheads.
The reduction of water use in existing homes and businesses can be achieved through
replacement of fixtures. Public education campaigns and/or an incentive programs
providing a monetary rebate have been used effectively by other agencies to bring about
the desired change. A discussion of toilet replacement programs used in other
communities on Vancouver Island and the mainland of BC is presented in Section 5.4.1.
3.1.2

Faucets & Showerheads

Standard faucet aerators can allow a flow of up to 16 L/minute whereas low-flow
aerators, now required by the BC Building Code, are designed to reduce the flow by
almost 50 percent.
Standard shower heads are reported to use between 15 L to 20 L/minute. A typical lowflow showerhead, which is now required by the BC Building Code, uses 9.5 L/minute or
less. A further reduction can be achieved with a low-flow showerhead equipped with a
shut-off button; allowing the user to interrupt the flow.
A public education campaign and/or distribution of conservation kits consisting of faucet
aerators, low flow showerheads, and leak detection dye tablets can be used to bring about
water reduction in homes and businesses. The dye tablet, consisting of a few drops of
food colouring on a tablet, is placed in the toilet tank. After several minutes, the toilet
bowl water is checked for any tinge of colour, which indicates a leak. A discussion on
incentive programs used by other BC municipalities is presented in Section 5.4.1.
3.1.3

Appliances

A standard top loading clothes washing machine uses 142 L/load whereas the low-flow
front loading model uses 92 L/load. Standard dishwashing machines use 53 L/load
whereas low-flow models require only 34 L/load.
Presently there are two rebate programs available for the purchase of a clothes washer.
BC Hydro, through its Hydro Power Smart ENERGY STAR Appliance Rebate Program,
offers a $50 rebate. The BC Government offers a provincial sales tax exemption, until
March 31, 2010. A discussion on the Capital Regional District incentive program for
residential clothes washing machines is presented in Section 5.4.1
Garborators require a high level of water to operate properly. The CVRD could adopt a
policy that does not allow for garborator installation in new homes or renovations.
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3.2

POTENTIAL INDOOR WATER USE REDUCTION

Table 3 presents a comparison of the potential reduction in water used inside a home with
the installation of water saving fixture and appliances.
Table 3 – Indoor Residential Water Use Reduction
Item

% of Water Used Inside the Home
Before
After
Reduction

Fixtures
Toilet
(13 vs 6 litres/flush)
Faucet (16 vs 8 litres/minute)
Shower (15 vs 9.5 litres/minute)
Bath

30 %
9%
14 %
6%

14 %
5%
9%
6%

16 %
4%
5%
-

Appliances
Clothes washer (142 vs 92 litres/load)
Dishwasher
(53 vs 34 litres/load)

23 %
2%

15 %
1%

8%
1%

Other
Cooking & Drinking
5%
5%
Leaks (1)
10 %
10 %
Other
1%
1%
Total
100 %
66 %
34 % (2)
Note:
(1) No allowance has been made for reducing leaks. Some reduction would most
likely occur during retrofitting fixtures and appliances. However, if there is no
incentive to prevent leaks, over time they would return.
(2)

For the Comox Valley water system, it is estimated that a 2% reduction in
residential indoor water use will translate into at least a 1% reduction in total
annual demand. Therefore a system wide reduction of 34% in residential indoor
would result in a system wide annual reduction of at least 17%.

The installation of a 6 litre per flush toilet will have the largest water use reduction at
16%; nearly ½ of the total estimated reduction. An additional 3% reduction could be
achieved with the installation of a High Efficiency or dual flush toilet, which use 20%
less water. Homes with toilets that use 20 L or more per flush would experience even
larger reductions.
The 2nd largest reduction, at 8%, occurs with the installation of a low water-use clothes
washer. However, a larger and significantly lower cost option is the combined
installation of a low-flow showerhead and faucet aerators, resulting in a 9 % reduction.
The installation of a low water-use dishwasher results in a 1% reduction in total indoor
water use.
Indoor initiatives resulting in a reduction in water flowing down toilets and sinks would
result in reduced flows in the municipal sanitary sewer mains, at pump stations, and at the
Comox Valley Water Pollution Control Centre (sewage treatment plant). These
reductions would free up capacity to accommodate future growth, extend the service life
of each component and reduce system operating and maintenance costs. Elimination of
garborators would reduce organic loading on the wastewater treatment process.
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4

4.1

OUTDOOR WATER CONSERVATION

OUTDOOR WATER USE

Water use increases significantly during the summer months. Average summer time use
is twice the winter time use. The maximum summertime month demand can be three or
more times higher, and the maximum day demand even higher. These demand increases
are in response to increased outdoor water use related primarily to lawn and garden
watering, and to a much smaller extent swimming pool use, car washing, and cleaning of
driveways, exterior of homes, vinyl sundecks, and other miscellaneous outdoor use.
Decreasing CVWS summertime demands would have a significant impact in decreasing
overall water use. Every 2% reduction in summertime demand translates into a 1%
reduction in the annual demand.
4.1.1

Lawn & Garden Watering

The purpose of irrigation systems is to provide sufficient amounts of water without
wastage. It is commonly reported that an average lawn requires less than 25 mm (1 inch)
of water per week, to stay green. This equates to 520 ig/week for every 1,000 ft2 of lawn.
Older residential subdivisions will have front and rear yards each greater than 1,000 ft2.
More recent residential subdivisions have smaller front and rear yards compared to older
neighbourhoods.
Automatic Irrigation
Automatic irrigation systems with zones and timers can, if set and used properly,
significantly reduce the maximum demand and volume of water used compared to
manually operated sprinkler systems. However, the opposite can also be true. A water
demand analysis of 151 homes in Ontario noted that 10 percent of homes with automatic
irrigation systems applied approximately 95 mm of water each week, whereas 90 percent
of homes with manual irrigation systems applied on average only 7 mm each week (page
ii, Ontario Water Use Reduction Manual, June 2008, Ontario Water Works Assocation.
Proper maintenance, ensuring sprinkler heads are adjusted properly to avoid watering
sidewalks and driveways, and adequate stream flow and area coverage, will reduce water
wastage. By zoning an irrigation system, each landscaping feature’s moisture
requirements can be specified and met.
Drip Irrigation System
Drip or micro–irrigation systems deliver water slowly immediately above, on, or below
the surface of the soil. Water is applied at a slow and steady rate to water gardens and
shrubbery, minimizing water loss due to runoff, wind and evaporation.
These are low pressure (under 30 psi), low volume (under 20 gallons per hour) systems
designed to provide precise amounts of water to the root zone of plants. The water
efficiency is dependent on the water schedule applied to each plant or area. Landscapes
irrigated with these systems may be exempted during water restriction times due to their
reduction in water usage.
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Automatic Rain/Moisture Sensor Shut-off
An automatic rain shut-off device and moisture sensor can save significant amounts of
water in a very short time by overriding the automatic irrigation controller. The device
informs the system when rain has provided a sufficient amount of water and turns the
system off when it is not required. They are easy to install and adjust, and fit all types of
irrigation controllers.
Public education/training programs focussing on the proper installation, operation and
maintenance, of these systems could be sponsored by the CVRD. The training would
encourage individuals to be accountable for their irrigation systems through proper
installation and maintenance, with the intent to reduce the maximum flow demand and
overall volume of water used by installing zoned systems, programming to operate during
non-peak hours, and being equipped with rain/moisture sensor shut-offs.
4.1.2

Rain Barrel/Cistern

An alternative to using potable water for outdoor use is to capture and store water
(generally via roof gutters), in a rain barrel or cistern, to be later used on landscape beds,
gardens or lawns.
A rain barrel is a barrel that has been altered for the collection and storage of rainwater.
A cistern is a tank very similar to a rain barrel in its function but can store water above or
below ground and be incorporated into existing housing structures or added to new
construction projects. The recently constructed Holiday Inn hotel on Cliffe Avenue
includes a 15,000 ig rainwater cistern. The water is pumped from the tank and treated by
UV disinffection prior to being used for landscape irrigation.
The benefits of storing rainwater include the provision of chlorine free water, at ambient
temperature, for healthier plants, reduction of storm runoff and reduction in demand on
the regional water system.
An incentive program, to promote affordable rain barrels to the public could be partly or
fully funded by the CVRD. This would include a sealed 50 gallon barrel, preferably
recycled, equipped with a filter screen, overflow spout, and spigot. The program would
promote the use of rainwater for garden watering in place of treated water. A rain barrel
program should not be considered an alternate to lawn watering, as a typical single family
home lawn (front or backyard) would require the use of 10 or more rain barrels each
week to keep it green.
4.1.3

Water Smart Landscaping

Water smart landscaping (xeriscaping) incorporates selection and placement of plants,
soil analysis, lawn area reduction, mulching, and garden maintenance to achieve less
water use, lower maintenance, enhanced native ecosystems and less use of fertilizers and
pesticides.
Xeriscaping is most economical in new developments rather than retrofitting existing
lawns and gardens. The site design can be established from the start by determining the
appropriate mix of sun and shade to suit the plants, ground contour, soil conditions,
retention of native plants, installation of an efficient irrigation system, and the extent of
lawn area.
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Workshops for water smart landscaping targeting water efficient practices through
landscaping could be sponsored by the CVRD. However, xeriscaping can actually lead
to increased water use on some properties, as has been experienced in the City of
Kelowna, and the USA cities of Alburquerque and Phoenix. The main reason appears to
be over-watering due to improper irrigation practices; rather than the plants used. Further
information on the Kelowna case study can be obtained from the article by Neal Klassen,
City of Kelowna - Water Smart Coordinator published on the waterbucket web site
www.waterbucket.ca under water use and conservation.
4.1.4

Vehicle & Home Cleaning

Garden hoses on average deliver 25 litres per minute. If hoses are left running or outside
taps leak, the amount of water used can accumulate quickly. Free flow hoses for washing
of cars or the cleaning of the driveway/deck/gutters/vinyl siding should be avoided. The
washing of cars with a water bucket, equipping hoses with an automatic shut off nozzle,
and sweeping instead of hosing down, driveways, especially during the dry summer
months, should be encouraged. Leaky hoses and taps should be fixed as soon as they are
noticed.

4.2

POTENTIAL OUTDOOR WATER USE REDUCTION

For every 2% reduction in summertime demand in the Comox Valley water system, a 1%
reduction in annual demand will be realized. This is the same ratio previously noted for
indoor water use reduction. The most effective means by which to reduce summertime
demand is to reduce lawn watering. This will require an effective education campaign
accompanied by public pressure and/or fines for offenders.
Reducing summertime lawn watering can be achieved by implementing and enforcing
Stage 2 water restrictions, throughout the Comox Valley water system, beginning in May
of each year as lawn watering begins with the arrival of warmer, dryer weather. A ban on
lawn watering would be the most effective in reducing summertime use, but would most
likely be met with public outcry, unless associated with a critical water shortage.
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5

5.1

WATER USE MODIFICATION TOOLS

PUBLIC EDUCATION

The key to water conservation programs is public education. Public education before,
during, and after the implementation of water metering programs can be achieved
through the following projects:
-

Having representative(s) visit homeowners to monitor summer water restrictions,
and provide water reducing tips for indoor and outdoor use. Distribute information
on water conservation through water metering and highlight other water reduction
initiatives.

-

A school-based program where representative visit classrooms and distribute
education kits to elementary students. This kit could contain brochures, fun pages,
stickers, and story booklets.

-

Public campaigns through newspaper, radio, and manned displays at public events.

-

Sponsoring efficient irrigation and landscaping training programs for the public and
presented by qualified professionals.

-

An easy to find, and use, water conservation web site where home water-use facts,
water use calculators, links to water conservation web sites, such as
www.livingwatersmart.ca, and conservation practises are presented. The Comox
Valley water system monthly and peak demand should be shown and compared
against targets so users can see the need to reduce; especially during the summer
peaks. Several municipalities with extensive water conservation material include;
the City of Kelowna at www.getwatersmart.com, the City of Survey at
www.surrey.ca, Metro Vancouver at www.metrovancouver.org, and the Capital
Regional District at www.crd.bc.ca.

-

Contacting high volume users, after metering is installed, to conduct a personal audit
and follow-up with the user at a later date to confirm/re-evaluate implementation of
water conservation practices.

5.2

WATER RATES

Utility rate structures should be set to sufficiently generate current and future revenues
and cover operation, maintenance, capacity, customer service, and administrative costs.
They should also be designed to educate consumers on the cost of the service while
reducing their water bills. In order to be used as a conservation tool, they must be
connected to the volume of water consumed by each user. This would require universal
metering.
Six water billing rate structures are listed in Table 4. The flat rate structure does not
encourage conservation and is associated with non-metered connections. The City of
Courtenay, Town of Comox and the Comox Valley Regional District, excluding the
England Road and Greaves Crescent Local Service Areas, use this structure for single
family residential customers; as they are not metered. The other five structures require
metering. The declining block structure does not encourage conservation, as the cost per
block decreases as use increases. The Time of Use and Seasonal rates are recent
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structures as a result of automatic meter reading systems. They are considered to be the
most appropriate billing structure, as it relates closest to the cost of providing peak water
demands. This method has been in use by electrical utilities for some time, but has not
yet found much use in the domestic water industry; although the District of Tofino has
adopted this rate structure.
Table 4 – Water Billing Rate Structures
Rate Structure

Description

1. Flat

Fixed cost regardless of volume used.

2. Declining Block

Successively lower cost per block as larger volumes used.

3. Increasing Block

Successively higher cost per block as larger volumes used.

4. Constant

Cost climb uniformly with volume used.

5. Time of Use

Cost based on time of use with higher cost during peak
demand times.

6. Seasonal

Cost based on season with higher cost for summer use.

Water rates for 10 Vancouver Island and two mainland communities are presented in
Table 5 and discussed below. All except for one are fully metered.
5.2.1

Southern Vancouver Island

Capital Regional District (Constant Rate)
The Capital Regional District (CRD) is very similar to the Comox Valley Regional
District in that it provides bulk water, using a constant rate structure, to the municipalities
and local services areas listed in Table 5. The bulk rate is the same for each community.
CRD – Saanich, Victoria and, Esquimalt (Constant Rate)
The District of Saanich and City of Victoria/Township of Esquimalt (City of Victoria
provides water to Esquimalt) charge based on the volume of water used plus a service
connection fee based on the size of the service. CRD issues billings monthly to each
municipality, which in-turn issued bills three times a year.
CRD - Oak Bay (Constant Rate)
The District of Oak Bay charges based on the volume of water used plus a service
connection fee. Billings are issued three times a year.
Central Saanich (Constant Rate)
The District of Central Saanich charges based on the volume of water used plus a service
connection fee which is doubled for non-municipal customers. Billings are issued three
times a year.
Town of Sidney (Constant Rate)
The Town of Sidney charges based on a minimum charge or the volume of water used;
whichever is greater. Billings are issued three times per year.
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CRD - North Saanich (Constant and Declining Rate)
The District of North Saanich charges based on the volume of water used plus a parcel
tax. For farmland, a declining block structure is used. Billings are issued three times per
year.
Ladysmith (Flat and Constant Rate)
The Town of Ladysmith charges based on the volume of water used plus a service
connection fee. Billings are issued quarterly.
5.2.2

West Vancouver Island

District of Tofino (Seasonal and Increasing Rate)
Tofino is the only community with a seasonal (winter vs summer) rate structure. The
winter rates apply from October through March. Summer rates apply from April through
September. The summer rates are higher to encourage water efficiency during this period
of peak-usage and lower availability. Billings are issued quarterly.
Port Alberni (Decreasing Rate)
The City of Port Alberni uses a declining rate structure. Customers are also charged an
annual fee based on the size of the service. Billings are issued three times per year.
5.2.3

BC Mainland

City of Surrey (Flat and Constant Rate)
The City of Surrey adopted a voluntary water metering program in 1998 to assist with the
management of the City's water utility and to promote water conservation. Metering is
mandatory for all commercial, institutional and industrial users and all new residential
construction. Non-metered residential customers are charged a flat rate based on the type
of development. Metered customers are charged based on the volume of water used plus
a connection fee based on the size of the service. Non-metered billings are issued
annually, while metered billings are issued three times per year.
Kelowna (Flat, Constant and Increasing Rate)
The City of Kelowna uses three rate structures. Single family residential is charged on an
increasing block rate plus a service connection fee. Multi-family and commercial are
charged using a constant block rate plus a connection fee based on the size of the service.
Firelines are charged based on a flat rate. Irrigation and agricultural land users are
charged based on a flat rate per acre.

5.3

WATER AUDITS

Water audits serve as the starting point for the identification of losses and the
implementation of useful water efficiency practices. There are numerous water use
calculators on the internet such as the one minute calculator at
http://goblue.zerofootprint.net. Almost all are developed for residential users to estimate
the volume of water they use at home.
The CVRD could develop a water use calculator for users of the Comox Valley water
system allowing the users to estimate the volume of water they use seasonally inside and
outside the home, followed by estimates on the volume of water than can be conserved
with the implementation of water saving fixtures, appliances and practises. The calculator
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could be developed to permit the user to indicate in which service area they reside. They
would then be provided with a comparison with their estimated usage against the
calculated service area usage.

5.4

CONSERVATION PROGRAMS

Water conservation programs are becoming more common in BC as the public’s
awareness that water is a limited resource is increasing and conservation of this natural
resource is important, and as the provincial government is setting reduction targets and
encouraging conservation through education and rebate programs. While the water
conservation initiatives vary, as no one program suits every community, they are
developed so as to reduce water demand as well as capital infrastructure upgrades and
ongoing operation and maintenance costs.
5.4.1

Other Communities

Water conservation programs for three Vancouver Island and three BC mainland
municipalities as well as for BC Hydro are presented in Table 6 and briefly discussed
below. The programs offered, and how they are delivered, vary with each municipality.
Overall, the toilet exchange program is the most common; used in four of the six
municipalities reviewed. All require proof of purchase and some, in addition, require
proof of disposal at the local landfill. All have staged water restrictions.
Capital Regional District
The CRD has implemented a comprehensive water conservation program comprised of
rebates for installing water efficient fixtures and appliances, irrigation controllers and rain
sensors.
The CRD also has drip irrigation installation training,
institution/commercial/industrial programs, and public education. Public interest in these
programs is reported to be strong.
The CRD has focused mainly on indoor water usage because once the fixtures and
appliances are replaced and/or retrofitted, the water savings are in place. Each home is
eligible for a maximum of two toilet replacement rebates.
The CRD offers a number of rebates for the implementation of indoor and outdoor water
conservation appliances/fixtures/devices for residential and institutional, commercial, and
industrial users as noted in Table 6.
Town of Ladysmith
In 2006, the Town of Ladysmith implemented a toilet replacement program with a $75
rebate. In the near future they plan to implement programs for distribution of low flow
aerators, and provision of irrigation rain sensor and controller rebates.
District of Tofino
The District of Tofino implemented a toilet replacement program in 2005. The program
allows for to replacement of up to three toilets with dual flush models. A rebate of $135
per toilet (equivalent to fifty percent of the local purchase cost) is provided.
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Sunshine Coast Regional District
The Sunshine Coast Regional District (SCRD) provides two indoor water use
conservation programs. A $100 or $200 rebate is provided for homeowners who replace
minimum 13 litre/flush toilets, with a 6 litre or less than 4.8 litre per flush toilet;
respectively. This program is open to homeowners, businesses, institutions and industrial
users.
A bathroom fixture replacement program is offered where the District schedules a
contractor to supply and install a toilet, a low flow showerhead and a faucet aerator, and
dispose of the old toilet at no cost to the homeowner. The package program has a retail
value of $500 per bathroom. The demand for this program has exceeded the budget
funds each year. A maximum of two rebates per home is allowed.
City of Surrey
The City of Surrey has a free voluntary metering program. With each installation, the
user is provided with an indoor conservation kit consisting of a low-flow showerhead and
faucet aerators. To date, over 18,000 residential homes have been fitted with a water
meter under the voluntary program. The meters are installed either inside the home or
outside in a service box by a private utility contractor hired by the City.
Residents can purchase a rain barrel (45 ig) and rainwater diverter kit from the City at a
cost of $44 and $15 each, plus taxes.
The City notes on their web site that water utilities rates are increasing to pay the rising
cost of treating water, however, customers who volunteer to have meters installed will no
longer be subsidizing the high volume users.
City of Kelowna
In 1996 the City of Kelowna implemented universal water metering accompanied by a
two year water smart (efficiency) program in response to very high summertime demand.
The water smart program continues to operate with a base funding level of $200,000 per
year. Additional funding is secured for the operation of project specific programs. Three
students are hired each summer to assist in the running of summer programs. One of
their tasks includes monitoring properties for compliance with sprinkling regulations.
Out of compliance notices are delivered to offenders, which can lead to fines for repeated
offences.
The water smart program was specifically developed to reduce outdoor water use and has
a dedicated web site. Through universal metering, the City identified that 80% of the
summertime water demand was being used in specific neighbourhoods housing only 20%
of the population. This permitted the development of site specific programs to identify
the reason for the high use and solutions to bring about water use reduction.
Kelowna has a semi-arid climate and generally soil conditions which result in very high
summer water demands. A review of the areas with excessively high use found the soils
to be very sandy. In response the City offers a water and irrigation system assessment,
hardier eco-lawn seed, compost tea fertilizer to replace traditional off-the-shelf fertilizers,
and soil amendment programs. The soil amendment program was set up as a rewards
program targeted towards high water users. The compost assisted in retaining moisture in
the lawns and provides a reduction in water usage of around 25%. The program is no
longer in operation as the target of reducing water use in high demand areas has been
met.
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The metering program has been very successful in reducing peak demands, which are the
driving force on the sizing of the municipal water supply and distribution system, as well
as in reducing overall consumption.
Kelowna is beginning the process of focusing on reducing indoor use. A pilot program
for toilet replacement is to be launched this year with rebates provided for dual flush
toilets. The effectiveness of a faucet aerator and a low-flow showerhead program is
being reviewed but is not proposed at this time. The indoor water use reduction program
is supported by the sanitary sewer system department because of the resulting reduced
flows in the sanitary sewer system.
BC Hydro
BC Hydro offers a Power Smart Appliance rebate program for replacement of clothes
washing machines, refrigerators and freezers. All appliances must be Energy Star rated
to eligible. A $50 rebate is available for clothes washers. The benefits of this program
include reduced energy bills and lower water consumption.
5.4.2

Implementation for the Comox Valley Water System

Table 7 presents a list of indoor and outdoor conservation programs that could be
implemented for the Comox Valley water system along with the program cost estimate
compared against the estimated reduction in water use per participating home.
Table 7 – Comox Valley Water System Conservation Program Costing
(see explanatory notes following table)

Item
INDOOR
Toilet (allow rebate for 2 per home)
Faucet Aerators (2 per home) and
Showerhead (1 per home)
Clothes washer
Total
OUTDOOR
Rain barrel
Irrigation System Moisture
Sensors/Automatic Shut-off.
365 day irrigation controller.
Water Smart Landscaping Courses.
Increased Water Restrictions, e.g.
implementation of at least Stage 2
from May through Sept.
Total
INDOOR & OUTDOOR
Universal Metering

Estimated
Water Use
Reduction as %
of Total Annual
8%

Program Cost Estimate
Cost per % of
per home ($/home)
Reduction
Pub Ed./
Rebate
Total
(Estimate)
Admin.
$ 150

$ 19

$ 169

$ 21

4.5 %

-

$ 39

$ 39

$9

4%
17 %

$ 100
$ 250

$ 19
$ 77

$ 119
$ 327

$ 30
$ 60

< 1%

-

$ 19

$ 19

> $ 19

?

$ 25

$ 19

$ 44

?

?
?

$ 50
-

$ 19
$ 19

$ 69
$ 19

?
?

?

-

$ 19

$ 19

?

?

$ 75
Cost
$ 1,165
$ 1,165
$ 1,165
$ 1,165
$ 1,165

$ 95
Admin.
$ 15
$ 15
$ 15
$ 15
$ 15

$ 170
Total
$ 1,180
$ 1,180
$ 1,180
$ 1,180
$ 1,180

?

10 %
15 %
20 %
25 %
30 %
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$ 118
$ 79
$ 59
$ 47
$ 39

Explanatory Notes:
Estimated Water Use % Reduction as % of Total Annual.
The estimated percent reduction of total annual demand (combined indoor and
outdoor for the entire Comox Valley water system) as shown in the indoor water use
section is based on ½ of the estimated percent reduction listed in Table 3.
Rebate.
The proposed rebates are based on similar rebates by other municipalities. As such,
they can be increased or decreased as determined to be necessary in order for the
general public to participate. If 800 homes participated annually, in each program the
rebate value would be $260,000; $200,000 for indoor and $60,000 for outdoor. The
800 homes represent a participation rate of approximately 5% per year based on an
estimated 16,000 dwellings within the Comox Valley water system.
Pub Ed./Admin.
The total annual cost for Public Education and Administration of a conservation
program is proposed at $120,000 per year. The $19 per home is based on the program
cost evenly split between each of the eight programs and an annual participation rate
of 800 homes per year ($120,000 ÷ 8 programs ÷ 800 homes) equating to
approximately 3 to 4 per day (Monday – Friday); excluding statutory holidays.
The $120,000 program cost would cover program development, advertising, web
page development, staff time to process rebate claims, toilet recycling, monitoring
and enforcement of water restrictions, displays at public events such as May Day,
Canada Day, and Nautical Day celebrations, and developing and hosting water smart
workshops. It does not include the rebates provided to the program participants.
Faucet Aerator and Showerhead Program.
The $39 per home cost includes a $20 allowance for an indoor water conservation kit
consisting of: faucet aerators, a kitchen faucet dual setting swivel aerator, low-flow
showerhead, package of dye tablets to detect toilet leaks, a small roll of Teflon tape,
and booklet on indoor and outdoor water saving tips.
Outdoor Program.
No empirical data could be found documenting the effectiveness of these programs,
though the City of Kelowna and the Capital Regional District have programs targeted
at reducing lawn and garden watering conservation; both have universal metering.
The program effectiveness could be measured with the installation of a water meter
which would permit comparison of demands before and after program
implementation at each property.
Effective implementation of Stage 2 restrictions would require diligent monitoring
and strict enforcement.
Universal Metering.
The cost of a universal metering program has been estimated at $16,130,000 for a
drive-by radio read system with 13,653 installations; as presented in the CVWS
Universal Metering Study Update, 2007. The cost estimate includes $200,000 for
project administration including a public relations program. The resulting per
installation cost is $1,180 consisting of $1,165 for installation and $15 for program
administration.
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The program cost per percent reduction in water use is shown in 5% increments for
comparison purposes. The installation of meters will not, in and of themselves,
reduce demand. To be a successful demand-side management tool, metering must be
accompanied by an appropriate rate structure that rewards water conservation and
attaches to excessive users the appropriate cost associated with developing the water
infrastructure to meet their demand.
A demand reduction of 20 to 25% does not appear to be an unrealistic target for the
Comox Valley based on a review of the information available and similar
municipalities, such as the cities of Port Alberni and Vernon, and the Town of
Ladysmith where an annual reduction of at least 25% was achieved; as noted in the
Comox Valley Water System Univeral Metering Study Update, 2007 (page 22).
Locally and most recently, the Union Bay Improvement District recorded a 66%
decrease after installation of meters in 2004. The majority of the decrease was
attributed to the reduction in system leakage.
Indoor water conservation programs have proven to be effective in reducing water
demand 365 days a year without requiring any behaviour modification by the users.
Reducing outdoor (summertime) water demand is more difficult as it requires behaviour
modification. Universal metering, companied by conservation pricing and public
education have proven to be effective in reducing summer and winter demands.
Municipal infrastructure is sized to meet maximum day demands and as shown on Figure
3, the maximum day demand last year for the Comox Valley water system, was 3.1 times
higher than average day demand during the winter time (Oct – April). While daily
readings for the individual service areas are not available, monthly readings are. They
show a wide range of maximum month peaking values from a low of 2 (Comox Band) to
a high of 5 (Comox Valley local service area) as shown on Figure 5 and 6. The data
clearly shows the significant demand increase during the summer months. The success
of programs to reduce peak water use has significant cost saving implications, which can
be measured by the delay in implementation of capacity upgrading. This is discussed in
detail in the Comox Valley Water System Universal Metering Study Update, 2007,
Section 5 - Benefits of Water-Use Reduction.
Implementation of a water conservation strategy for the Comox Valley Water System
will require co-operation, involvement, and implementation by council and staff from the
City of Courtenay, the Town of Comox, and the Comox Valley Regional District.
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6

6.1

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The following conclusions may be drawn from the work presented in this report:
Annual Water Demand
1.
Last year, which was not an overly dry summer, the Comox Valley water system
operated within 90% of the annual limit of its water withdrawal licence. In 2003,
2004, and 2006, which had drier springs or summers, the annual withdrawal limit
was exceeded. As the population of the Comox Valley grows, so will the
demand.
2.

The provincial government has established that 50% of all new water demands to
year 2020 are to be provided through conservation.

3.

Of the nine areas serviced by the water system, the City of Courtenay, Town of
Comox, Comox Valley water local service area account for more than 95% of the
annual demand.

Indoor Conservation
4.
Significant reductions in water use can be achieved by replacing fixtures and
appliances in homes and businesses with models that use less water. This does
not require any change in the behaviour of the user, and as such is the easiest
means to bring about water conservation.
5.

Replacing 13 L/flush toilets with models that use 6 L/flush or less would, on
average, reduce indoor water use by 16%. Replacing older 20 L/flush toilets
would result in an even higher reduction. Replacing showerheads with low-flow
models and installing aerators on faucets, would, on average, reduce indoor water
use by 8%. Replacing a clothes washer or dishwasher with a low water-use
model would, on average, reduce indoor demand by 8% and 1% respectively.
These combined changes would, on average, reduce a household’s annual water
demand (indoor and outdoor) by 17%.

6.

Indoor water conservation initiatives will result in reduced flows in municipal
sanitary sewer mains, at pump stations, and at the Comox Valley Water Pollution
Control Centre (sewage treatment plant). This will free up capacity to
accommodate future growth, extend the service life of each component and
reduce system operating and maintenance costs.

Outdoor Conservation
7.
Water use more than doubles during the summer months and the peak month
demand can be 3 to 5 times higher, depending on the service area, compared to
monthly demand from October through April.
8.

During the period May through September 2008, the volume of additional water
consumed in the service areas compared to its total annual demand varied from
as little as 11% for the Comox Indian Band to a high of 43% for the Comox
Valley Water Local Service Area.
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9.

A rain barrel provides up to 50 gallons if water, which could be used for watering
a garden in place of treated water. The rain barrel can not be considered an
alternate means for lawn watering, as a typical single family home lawn (front or
backyard) would require 10 or more barrels each week to keep it green.

10.

Water smart landscaping (xeriscaping) can result in lower water use and
maintenance, enhanced native ecosystems, and less use of fertilizers and
pesticides compared to regular lawns and gardens. However, it can, on some
properties, lead to increased water use due mainly to overwatering from improper
irrigation practices.

11.

Bringing about outdoor water conservation requires behaviour modification,
which can be difficult to achieve. Outside of universal metering, combined with
a water rate structure to encourage conservation, reducing summertime demand
will require the implementation and enforcement of Stage 2 or higher water
restrictions from May through September.

12.

Every 2% reduction is summertime demand, results in approximately a 1%
reduction in annual demand.

Water Use Modification
13.
Public education is a key component of a water conservation program, which
requires changes in behavioural patterns.
14.

Water rates should be developed to encourage conservation and can only be used
as a demand side management tool when attached to the volume of water used,
which requires metering. A seasonal and time of use cost basis relates closest to
the cost of providing peak water demands. Most communities that have
significantly reduced water use through metering use an increasing block rate.

15.

Water audits serve as the starting point for identification of losses and the
implementation of useful water efficiency practices. They require follow-up and
incentives to be effective.

16.

Conservation programs are becoming common in BC. The programs offered and
how they are delivered vary with each community. The most common is a toilet
exchange with a minimum rebate of $75 and a maximum of $200 per toilet; limit
of two toilets per home/business. The City of Surrey offers a voluntary metering
installation program at no cost. They do not offer a toilet rebate program. The
City of Kelowna’s water smart program has a minimum annual budget of
$200,000. It was started in 1996.

Comox Valley Water Conservation Program
17.
The estimated cost per percent reduction in water demand as a result of
implementing a universal metering program, ranges from $118 per percent, based
on a 10% overall reduction, to $39 per percent based on a 30% overall reduction.
18.

Based on similar rebates offered by other municipalities, the estimated cost per
percent reduction in water demand for a comprehensive indoor and outdoor water
conservation program is $60 per percent based on overall system reduction of
17% being achieved.
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19.

A program participation rate of 800 homes per year, equates to approximately
5% of the estimated 16,000 homes serviced by the Comox Valley water system.

6.2

RECOMMENDATIONS

Based on the conclusions reached in this report, it is recommended that:
1. A water conservation plan be implemented for the Comox Valley water system as
soon as possible and that it consists of universal metering combined with a seasonal
and inclining block rate structure and a public education campaign.
2. If a universal metering program is not acceptable at this time, a voluntary metering
program be developed. For residents who do not want to participate in a voluntary
metering program, a water conservation program be established including a rebate for
replacement of toilets with dual flush models, washing machines with low flow
models, and upgrading of automatic irrigation systems to include moisture sensors
for automatic shut-off and 365 day programmable controllers. This program should
be run annually, for at least a decade, and is anticipated to have a higher cost
compared to a universal metering program. A program annual budget of $380,000 is
suggested for a target subscription of 800 homes per year. Additional funds will be
needed for a voluntary metering program. Assuming an voluntary meter installation
rate of 5% per year, equating to 683 of the required 13,653 meters, a budget of at
least $806,000 should be established.
3. If either recommendation 1 or 2 is not implemented, Stage 2, or higher, water
restrictions be implemented and strictly enforced from May through September, with
significant and increasing fines for repeat offenders. This should be considered only
an interim solution as it will not result in a reduction in indoor water use.
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