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1. Water Conservation Planning

Water is a very precious resource. We owe it to ourselves to use this resource wisely,
minimize any waste, and ensure it is sustainable.

The provincial government recently released its Living Water Smart Plan, encouraging
British Columbians to commit to ensuring our water stays healthy and secure. Nanaimo
shares in this vision and is committed to continuing existing water conserving initiatives
and developing new strategies for promoting additional water conservation.

In 2007, the City completed a Water Supply Strategic Plan. Three primary goals were
identified in the plan as follows:

1. Provide Safe Drinking Water
2. Ensure a Sustainable Water Supply
3. Provide Cost Effective Delivery

These goals tie into the overall community goals for viability, environmental protection
and sustainable management. Additionally, the Strategic Plan recognizes water as a
shared resource, and emphasizes the need for both supply-side and demand-side
management initiatives to enhance water conservation measures. These actions
ultimately affect the quality and quantity of our water source, and water available for
other eco-systems.

This water conservation strategy also directly supports the initiatives of the following
guiding documents and regulatory policies:

e Nanaimo River Water Management Plan by recognizing the shared needs of
others in trying to sustain the water resources and identify management strategies
for the optimal long term benefit of all water use interests within the Nanaimo
River Basin, including First Nations and downstream fisheries.

e Living Water Smart, British Columbia’s Water Plan, by recognizing a
plentiful amount of clean water is needed for our growing communities, economic
growth, healthy food, clean energy and beautiful environment.

e City of Nanaimo, Official Community Plan (OCP) by ensuring the community
can continue to grow and prosper while maintaining environmental quality, and
by developing a conservation mindset towards water use.

e Community to Community Water Agreement (between the City of Nanaimo
and Snuneymuxw First Nation) by acknowledging that water is a shared
resource and that both parties are committed to regional water use principles,
including conservation.

e Green Building Code (BC Initiative) by supporting the use of water saving
plumbing fixtures.

The City first developed a Water Conservation Plan in 2003. This document provides an
update and expands upon previous efforts.
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2. Conservation Goals

The City aims to encourage water conservation through a variety of measures, helping to
maintain an efficient and cost-effective system, while providing high quality water to its
users as required by the Drinking Water Protection Act and accompanying regulation.

The City’s conservation goals include:

e Lowering water usage and creating an environment of sustainable water use,

e Educating customers about the value of water,

e Promoting water efficient practices and technology,

e Building new water system capital projects that embrace sustainability initiatives
where possible.

To demonstrate commitment to conservation and efficiency measures, the City of
Nanaimo has:

¢ signed onto the provincial Climate Action Charter in 2007,

e changed its’ building practices by setting a new council policy to construct new
civic facilities over 500 m? to Leadership in Energy and Environmental Design
(LEED™), Silver or equivalent standards,

e developed a Corporate Climate Action Plan which requires staff to review
“business as usual” versus more energy efficient, environmentally friendly, and
sustainable choices in its operations, construction practices, and purchases,

e has set a target to reduce our GHG emission levels by 13% of 2001 levels, by
2012.

Efforts like those mentioned above will reduce impacts on creeks and rivers, reduce costs

for expensive new water supply storage and treatment infrastructure, and can extend the
system to service new communities.

3. Water System Profile

The system that supplies citizens of Nanaimo, South-west Extension Improvement
District, and Snuneymuxw First Nation (I.R. #1) with water that originates in a
community watershed on the South Fork of the Nanaimo River. In this watershed,
Nanaimo holds water licenses for two surface water reservoirs with a total of 19,300
mega-litres of storage capacity. This water is conveyed from the watershed by gravity
with twin pipelines to balancing storage reservoirs in the City. The water is disinfected
with chlorine gas before reaching customers.
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This water system also provides an emergency water supply connection to the
Municipality of Lantzville.

As shown in Figure 1., the water system services the City of Nanaimo, South-west
Extension Improvement District and Snuneymuxw First Nation (I.R. #1) areas. The
population for each area and respective number of homes is detailed.

Fig. 1
Area 2007 Households

Population serviced

City of Nanaimo (source: BC Stats) 83,469 22,907

South-west Extension Improvement

District 221 91

Snuneymuxw First Nation |.R. #1 335 85

Total 84,025 23,083

The build-out population for the water system service area, forecast in the Official
Community Plan (OCP), is 187,500. Therefore, it is wise to embark on further
conservation measures.

4. Water Demands and Trending

Nanaimo continually measures all mainline system flows and universally meters water
connections in an effort to better monitor and evaluate performance. The data helps
understand the effects of growth and water conservation measures, and determines if
there is more water available for new uses.

The City maintains a month-by-month history of water supplied data and generates the
following tables and graphs:

e Water Consumption Trends (Table 1, Appendix A)
e Annual Water Supply (actual and projected demand)
e Peak and Average Day Demand per person

The historical and future projected Annual Water Supply demand is shown in Figure 2,
following.
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City of Nanaimo

Fig. 2

City of Nanaimo - Annual Water Supply
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680 litres per person per day. Nanaimo’s consumption is 18% less than the BC average.
Natural Resource Canada (1999) states the Canada Total per person water use as 640
litres per person per day, 12% higher than Nanaimo’s water use.

Fig. 3
Peak and Average Day Demand per Person
1,800 - 180,000
i Historic Projected - — Average day
1,600 < > 1 160,000 per capita
1 L flow (Litres)

1,400 1 140,000
= ] i
2 1200 ] L 120,000
w - ] T ' — Peak per
% | i S capita flow
A 1,000 1 T 100,000 ,.C_,—U (1992 - 2007)
c 1 = (Litres)
S 800 | 180,000 2
% | : o
& | : © popuai
~ 600 - { 60,000 oputaion
(O] 1 [
o i L

400 + 40,000
200 | + 20,000
O | -+ r+. .+ o+~ o~~~ .~~~ oo+t T i O
1980 1990 2000 2010 2020 2030 2040 2050 2060
Year
September 15, 2008 8



City of Nanaimo Water Conservation Strategy

5. Reduction Targets

The City has set a further total water reduction target as follows:
e 15% further reduction in water demand by 2035 to 510 litres per person per day.
The main components of the City’s future conservation plans are:

e Educating the Public on water use
e Minimizing Leaks

To Minimize Leaks, the City has long range capital plans for system upgrades and
maintenance to high standards. A Water Audit Study will be conducted to set a
benchmark from which the City can address unaccounted for water uses and system
leakage.

To Educate the Public, efforts will focus on keeping the public aware of the reasons and
techniques for conserving water. The City will be reviewing opportunities for partnering
with neighboring communities, the Regional District, water conservation societies,
schools and using the media to communicate water conservation.

6. Summer Demand

Peak demand on the water system occurs in summer, and is primarily driven by increased
landscape and garden irrigation. Yearly variations in summer demand can come from a
variety of sources, but the predominant explanation is related to amounts of precipitation
received.

7. Projected Demand

Future water use in Nanaimo is a function of population and commercial growth over the
next several years. Assuming population growth and water use per person is consistent
with past trends, but allowing for a 15% reduction due to demand-side management
initiatives, Nanaimo’s water demand is expected to rise from 16,800 million litres in
2007 to 20,000 million litres per year in 2020. Further projections are shown in the
Figure 2, Annual Water Supply Growth graph.

8. Existing Supply-Side Management Initiatives and Climate Change

The City has been proactive in implementing supply-side management practices. In
trying to understand the potential effects of climate change, and recognizing the shared
needs of water for the environment and fisheries, the City has taken the following
measures:
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A South Nanaimo River Watershed Yield Assessment was completed in Jan.
2007. The study analyzed historical precipitation and made scientific predictions
on available water based on various climate change scenarios. This will assist in
design of future projects including storage reservoirs, and a water treatment plant
at the needed size while adapting to our changing climate and thinking long term.

The City operates an all-weather precipitation station near the top of the
watershed to gather and trend important information on rain and snowfall. This
information is used to manage operation of the watershed storage reservoirs for
domestic water and to support fisheries needs.

The City operates storage reservoirs in the watershed to meet Water License
requirements and maintain necessary creek and river releases to assist with
Fisheries in accordance with the Nanaimo River Water Management Plan. Pulse
releases are also provided with stored water as necessary to assist with fish
migration during river low flow periods.

The City shares in the cost for river gauging stations (South Fork and Jump
Creek) with Water Survey Canada.

By being proactive with supply-side management for the past 25 years, the City is in an
excellent position to adapt to climate change. Further conservation initiatives will ensure
reductions in water use, and that more water is available to share in ecosystems.

9. Existing Demand-Side Management and Water Conservation Measures / Actions

In recognizing the importance of water conservation, the City has implemented several
proactive measures to encourage efficient use of water including:

Universal metering of all service connections (since 1983),

An expanded block rate billing system (since 1983),

Full-cost pricing (since 1992),

Regulation on permitted use and summer watering restrictions,

Engineering Standards and Specifications that require stringent design and
construction practices that aim to maintain an efficient water system (since
1978),

Public education on the value of water and ways to conserve,

Computerized water system monitoring using a Supervisory Control and Data
Acquisition (SCADA) system (since 1991),

Start of annual user rate increases to ensure funding sustainability for major
capital and ongoing operations (2007).

Further details of these measures follow:
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Bylaws

The City of Nanaimo has two bylaws that deal with water management issues and have
direct ties to conserving water. These bylaws are:

a) The Waterworks Rate and Regulation Bylaw 2006, No. 7004 which address the
following issues:

e Water Rates levied and collected based on proportionate amounts of water
consumed per day. The higher the amount consumed, the higher the levy thus,
encouraging responsible use of water volumes. Rates are reviewed annually.

e Metering is required of all service connections in accordance with the Manual of
Engineering Standards and Specifications (Schedule ‘A’ of the City of Nanaimo
“Subdivision Control Bylaw 1989 No. 3260” and any amendments thereto, and
approved by the Department.

e Service Connections addresses that prior to turning on any water from the
system, the service pipes, stop cocks and other fixtures on the property conform
to standards of the BC Plumbing Code, and that private meter installations
conform to the Manual of Engineering Standards and Specifications (Schedule
‘A’ of the City of Nanaimo “Subdivision Control Bylaw 1989 No. 3260” and any
amendments thereto, and approved by the Department.

e Regulations address that only the occupant of real property use water supplied to
that property, and that no person shall use, cause or allow water to be wasted
from the system by causing or permitting water to run off onto a highway or into
a storm sewer system. No person other than the City shall connect to the system.

e Permit requires that no person shall, without a permit, sell or dispose of water;
give away City water to any other person; permit water to be taken or carried
away by any person; or use or supply water for the use or benefit of others.

e Water Use Restrictions defines four (4) levels of water conservations which are
in effect from June 1 to October 31 each year. The bylaw specifies an odd-even
address-numbering watering scheme, prohibits watering during peak daytime
hours, prohibits washing of driveways or parking lots, and can, depending on
severity level, restrict washing of vehicle or boats, and filling of ponds or a
swimming pool. Fine amounts are also defined for any person found to
contravene the Bylaw.

b) The Subdivision Control Bylaw 1989, No. 3260 contains standards for the
construction of water mains, service connections, water system infrastructure, and
deals with disinfection of new systems prior to being brought into service. These
standards ensure high construction standards are in place to maintain a tight water
system with minimal leakage.
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Public Education

e Use of the City’s internet site to promote information on:

- video of “Water — Our Most Precious Resource’,
- video of ‘Protecting Our Watershed’,

- water conservations tips,

- information on watering restrictions,

- where are water comes from,

- water quality and treatment,

- the Water Supply Strategic Plan.

e Distribute education Brochures / Leaflets:

- User Rates Comprehensive Example for Water
- WATER - Conservation and Consumer Audit

e School Presentations / Tours

- the City provides schools with tours and/or class presentations (average 5
per year) on the water system emphasizing the importance of protecting
and using water wisely,

- the Regional District also undertakes education in local schools with a
water-wise component.

e Mobile Billboards
- information regarding Sprinkling Regulations in effect, is posted on the
City’s garbage trucks from May to September each year, to promote

conservation awareness.

Construction Plans

Annually, through the Five Year Capital Planning process, the City selects old water
mains in need of repair or replacement at the rate of $3.5Million to $4Million each year.
Criteria like pipe size, age, condition, number of leaks, and material type are critically
reviewed to ensure the system is maintained in optimum condition.

Water System Monitoring

e Use of the City’s computerized Supervisory Control and Data Acquisition
(SCADA) system to monitor, alarm abnormal conditions and control water
stations and reservoirs thereby, ensuring optimum performance and early
detection of leaks or water system malfunctions.
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Maintain system wide hydraulic pressure management (electronic monitoring and
alarming soon to be incorporated using SCADA).

The City maintains 24 hour, 7 day a week public communications at Public
Works so that notification of any service leaks, watermain breaks or other issues

can be reported and acted upon immediately by staff.

10. Effects of Existing Demand-Side Management Initiatives

Table 2 below illustrates the effects of the most influential conservation initiatives to date
- universal metering and the expanded block rate billing system. These measures have
contributed to reducing the Average Day per Person Flow by 7% and the Peak Day per

Person Flow by 24% .

Fig. 4 Total Per Person Water

Use
Average day Average Peak day
! per person Day per person Peak Day
flow Reduction flow Reduction
_____ Year | Description (litres) . (litres) |
After universal metering
1983-90 . and expanded block
rate 098
1991-
575
553 4% 1004 3%

11. Future Water Conservation Initiatives

There are several additional initiatives that the City is working towards. Highlights of
these initiatives are as follows:

A Water Audit Study which reviews existing water uses and accounting
measures; where and how improvements should be made to quantify water uses,
consumption, unaccounted amounts and system leakage. Develop a leak detection
program suited to the City’s needs. Some items like hydrant flushing, bulk
hydrant usage (by contractors), line breaks, fire hydrant usage (by firefighters);
watering of boulevards; underground chambers water operated sump pumps; and
system blow off lines are recognized as unaccounted for water sources.

e Develop a Water Supply Forecasting Model which incorporates watershed
modeling, stake holder input, hydrological data, reservoir operation,
September 15, 2008 13
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environmental and fisheries requirements, domestic consumption rates, and
reservoir drawdown rates. The model will optimize decision making and supply-
side management of the watershed.

e Detailed characterization of water consumption data for all uses (residential,
industrial, commercial and institutional), and improved data management.

e Partner with the Regional District of Nanaimo, the regional wastewater
management utility, investigating the potential for the supply of non-potable
water from existing or future wastewater treatment plants that would offset the
use of City drinking water. Potential uses could include industrial process or
cooling water, agricultural or landscape irrigation.

e Review options to enhance water billing information to further encourage
conservation awareness (i.e total water consumed during billing period / number
of days = “X” amount per day vs. Nanaimo’s average household consumption per

day).

e Review rebate programs for low flow plumbing fixture replacement — i.e. toilets,
shower heads, faucets.

e Provide workshops and a demonstration garden with interpretive signs for the
public illustrating water-efficient landscaping practices (xeriscaping) at the future
Water Treatment Plant site or other location. The City will also investigate
opportunities to partner with the Regional District of Nanaimo on this initiative.

e Working with local television, radio and newspapers to promote low flow rebate
programs and heighten water wise activities.

e Water Conservation Signage on Regional District of Nanaimo buses or installed
along street boulevards at key locations.

e Partnering with the Regional District of Nanaimo on their water conservation
programs to improve efficiency and consistency to all users in the region.

e Investigate opportunities for Water Aware Youth Teams to encourage water
conservation.

The following tables illustrate typical grouping of the various water conservation
initiatives, and serves to illustrate those measures currently implemented (‘x’), proposed
(‘P”) and other areas for future consideration. This system of organizing conservation
measures (USEPA Water Conservation Plan Guidelines) recognizes that the measures
considered can vary depending on the size and capability of the system.
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nual

‘ City of Nanaimo - Water Conservation Strategies

TABLE B.1- Demographics /
Rationale

X = imple'd
P = prop'd

Proposed
Initiative:

Timeframe: | Proposed

Funding:

Responsibility:

Demographics
Population

Rationale

Capacity constraints
Environmental Stewardship
Potential Drought

Reduce Costs

Other

84,025

TABLE B.2: Regulatory Tools

Proposed
Initiative:

Timeframe: | Proposed

Funding:

Responsibility:

Legal Tools

Bylaws

Standards
Regulations

Licensing

Mandatory restrictions

Planning Tools
Strategic planning for utility
Land use planning

Watershed management
Wellhead protection

Water Supply
Forecasting Model

By 2010 $100k WR

TABLE B.3: Economic and
Financial Tools

Proposed
Initiative:

Timeframe: | Proposed

Funding:

Responsibility:

Cost / Benefit analysis

Metering Study / Pilot

Pricing structure analysis

Ongoing

Inclined block rate fees

Ongoing

Seasonal rates

Grants

Fines (for excess use)

Ongoing

Service charges

September 15, 2008
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Community events
Outdoor advertising
Internet

Workshops and seminars
Eco-education programs
Focus groups

Citizen committee / task force
Public opinion survey
Referendum

Voluntary low flow / retrofits
Education for ICI Users
Media

Information with billing

TABLE B.4: Operations and Proposed Timeframe: | Proposed | Responsibility:
Maintenance Tools Initiative: Funding:
Physical improvements
Water audits P Water Audit Study By 2013 $100k WR
Best management practices
Review Rebate
Low-flow / retrofit program P Programs By 2010 $50k WR, F
Leak detection P WR, PW
Xeriscaping P Workshops for public By 2015 $15k WR, RDN, Parks
Sector demand study P Water Use by sector By 2009 $30k WR, F
Water re-use program BC Plumbing Code By 2020
Climate comfort systems
Water supply improvements
Computer upgrades Ongoing
Emergency Response Plan Ongoing
Watershed protection Ongoing
Residential upgrade programs
ICI programs
Agricultural programs
Pilot programs or projects
Metering
Residential metering
Commercial / Industrial
Agricultural / irrigation
TABLE B.5: Communication Proposed Timeframe: | Proposed | Responsibility:
and Education Programs Initiative: Funding:
Education for residential
users
Voluntary restrictions
Waterwise, rebates,
Media P etc. By 2010 $25k WR
Information with billing P Improved Billing Info. By 2009 $20k WR, F
Publications X

September 15, 2008
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Publications

Workshops and seminars
Internet

Focus groups

User committees / task force
School Programs
Curriculum / school programs
Publications

Contests for students
Special activities

Student representatives
Class tours of water facilities

Education programs

By 2013 $30k WR, PW, SD, WCS

Lesson plan materials

By 2013 $20k WR, PW, SD, WCS

TABLE B.6: Market
Development Tools

Proposed
Initiative:

Timeframe: | Proposed | Responsibility:
Funding:

Lead-by-example
Efficient operations
Low-flow / retrofit programs

Water efficient landscaping
Early detection / repair of
leaks

Reduced water pressure
Greywater recycling
Employee education
Education for elected officials
Conservation library
Partnership / Cooperation
Public Private Partnerships

With other governments
With other utilities

With local businesses
With major users

Pilot programs
C / B analsysis of
partnerships

Demonstration garden

WR, RDN, CP,
By 2013 $75k Parks

BC Plumbing Code

By 2020

Share conservation
efforts

By 2010 $30k WR, RDN

Abbreviations under Responsibility

Water Resources Dept. = WR, Public Works Dept. = PW, Community Planning = CP,
City Finance Dept. = F, Regional District of Nanaimo = RDN, City Parks Dept. = Parks
School District = SD, Water Conservation Society = WCS

September 15, 2008
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12. Water System Studies / Links to other Initiatives

The Drinking Water Protection Act which came into force in May 2003, places a great
deal of responsibility on the water supplier to ensure quality, and necessitates a strategy
to deal with water quality issues before they become hazardous to public health.

The Act makes the water supplier directly liable for their water systems, and places
responsibility on them to guarantee a safe supply of potable water. This also requires
water suppliers to work carefully to protect the sustainability of their water resources in
the years to come, and ensure conservation measures help to ensure this outcome.

As a result, the City has had several recent studies completed all which recognize the
changing focus to more environmentally friendly initiatives, renewability, sustainability
and construction and operational efficiencies.

These studies are:
e Water Supply Strategic Plan (Jan. 2007)

- the plan maps out the direction to deal with water quality, capacity and
reliability issues for the next 50 years, while considering changes in
Provincial drinking policies and regulations in recent years. Recommends
key strategies for demand-side management and water conservation.

e South Nanaimo River Watershed Yield Assessment ( Jan. 2007)

- analyzes the available water in the watershed resulting from precipitation
and makes scientific predictions on available water based on various
climate change scenarios. This will assist in designing future projects like
reservoirs more closely to the actual needed size, while adapting to our
changing climate and thinking long term.

e Water Treatment Plant Siting Study ( Jan. 2007)

- Sites the future treatment plant so that minimal loss in head occurs from
the existing water system, avoiding the need for a pumping.

e Water Treatment Plant Conceptual Design (April 2008)

- The conceptual process design has included provisions for on-site
recycling of off-specification water and re-introduction to the treatment
process, as well as, on-site treatment and disposal of all other process
liquid waste products.
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Appendix A
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