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Setting the Scene
The Water Sustainability Committee (WSC)
of the British Columbia Water and Waste
Association is pursuing the development and
application of innovative approaches to the
governance, planning, management and use
of fresh water resources to meet water needs
in British Columbia. As part of this initiative
the WSC is promoting the use of events such
as conferences and workshops to focus on
actions that will lead to the sustainable use
of these resources.
An action focus calls for strategies that
influence and change those human activities
that cause water supply problems and issues.
This involves posing and answering three
questions:
 What is the issue or problem?
 So what can be done about it?
 Now what will be done?
Uses run from drinking water to ecosystem
support, to land and water based production
such as agriculture, to commercial and
industrial uses.
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Step 1 - What: The two statements below
are extracted from the Conference
Overview. They establish a tone and define
the scope of the issue facing the Okanagan
region:


“The water resources of the Okanagan
will be totally allocated in less than 25
years.”



“To move toward sustainable water
management in the Okanagan requires
difficult decisions now…”

Step 2 - So What: Given the foregoing
frame-of-reference, a fundamental starting
point for our paper involves the pursuit of a
water balance approach: water used in the
Okanagan should not exceed the ability for
the natural restoration of supply. In
proposing that the Okanagan Basin be
viewed as a ‘water balance area’, the focus
of our paper is expressed as follows:

Water OUT = Water IN!
What’s the Balance?
Step 3 - Now What: The objective is to
generate change towards the sustainable use
of water resources by developing strategies
that:
 Consider complexity.
 Address personal or organizational
choice.
 Use performance planning and adaptive
management approaches.
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Presentation Road Map: Our paper is
organized under four topic areas:
 Water Sustainability Action Plan for BC
 Irrigation Demand Management
 Designing with Nature
 Saving Water-on-the-Ground
Emerging success stories are presented to
elaborate on what is being accomplished by
promoting the water balance theme as a way
of integrating water management with
landscape development and uses.

Water Sustainability Action
Plan for British Columbia
The WSC has embarked on a partnership
with the Province and other Stakeholders to
develop and implement a fully integrated
Water Sustainability Action Plan for
British Columbia that will promote and
facilitate sustainable approaches to water
use and water resource management:



At all levels – from the province to the
household; and
In all sectors – from domestic, resource,
industrial
and
commercial,
to
recreational and ecosystem support uses.

The Action Plan builds on A Water
Conservation Strategy for BC, developed
during the period 1997 - 2001 by the
Province in partnership with the WSC.

Water Sustainability Action Plan
for British Columbia:
Framework for Building Partnerships
Developed by the
Water Sustainability Committee of the
British Columbia Water & Waste Association
in Partnership with the
British Columbia Ministry of Water, Land and Air Protection

The Action Plan provides an umbrella for
grassroots initiatives that are informing
Provincial
policy
through
shared
responsibility. The Action Plan recognizes
that the greatest impact on land and water
resources occurs through our individual
values, choices and behaviour.
The mission of the WSC is to create a
lasting legacy for British Columbians – by
influencing choices and encouraging action
by individuals and organizations so that
water resource stewardship will become an
integral part of land use and daily living.
“Soft Path” for Water: Managing water
demands to meet water needs is part of a
broad continuum of water management
paradigms:





At one end are supply-side approaches
that increase capacity.
At the other end is a truly long-term and
comprehensive approach to planning and
water resource development and use –
called a “soft path” for water.
In the middle of the spectrum is demandside management (DSM); resources are
to be used efficiently, conservation is
key, and economic cost-benefit analysis
guides decisions.

The philosophy behind the Action Plan
reflects the “soft path” approach for water as
described in the companion paper Changing
Perspectives – Changing Paradigms, by
Oliver Brandes and Lynn Kriwoken.
An Integrated Landscape: The desired
outcome is implementation of on-the-ground
changes in policies, programs, applied
research,
practitioner education and
standards of practice that lead to full
integration of landscape (re)development
and water management. In an ‘integrated
landscape’, water is the unifying element.

February 2004
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The Foundation: The Action Plan is
comprehensive in scope and comprises six
Elements, ranging from ‘governance’ to ‘site
design’. All six are referenced herein. Future
elements will build on this foundation:

Integrated Water Management: The
waterbucket.ca website will provide the
complete story on integrated water
management – why, what, where and how –
and is the key to the communication strategy
for the Action Plan. Everything is connected
– and water management practices at the site
scale can have either cumulative impacts or
cumulative benefits at the watershed scale.
The legacy of past practices is cumulative
impacts. Behaviour and practices can be
influenced and changed for the better:
resulting in cumulative benefits over time.

Outreach and Continuing Education:
The Outreach and Continuing Education
Program (OCEP) for the Action Plan is
being tailored to different target audiences,
and is cascading in crossing boundaries as
conceptualized by the graphic below. This is
intended to illustrate what is involved in
communicating across boundaries to build
support for a shared vision.

The triangle symbolizes the decision
process. The maximum freedom of decision
exists at the top level, of course, when no
decisions have yet been made and the issue
is one of establishing the social objectives,
and of formulating appropriate policies for
their achievement.
The triangle is divided into two parts to
mark the distinction between those who
decide what to do, and those who drive the
details once a policy decision is made.
Through education and communication, the
objective is to bring the parts together to
move from talk to action in changing water
management practices at the site level.
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Irrigation Demand Management
In the Okanagan, more than 70% of water
use is for agricultural irrigation purposes. Of
the other 30%, at least half is used for lawn,
garden and open space irrigation in cities,
towns and villages. In other words, over
85% of the total water supply is used for
outdoor purposes.
In 1987, British Columbia experienced a
drought that has had a lasting impact on the
way we think about water. It raised
awareness of the limited capabilities of
water supply sources, especially those in the
Okanagan. And it placed the spotlight on
demand-side management as the way to
stretch support capacities in the Okanagan.
Given the sheer magnitude of the
agricultural
and
outdoor
residential
components of the ‘Okanagan Water
Balance’, one of the purposes of our paper is
to provide an historical bridge from the 1987
drought to the present that addresses these
three questions:

Step 2 - Where We Want To Be: The
1990 report on Okanagan Demand-Side
Management
established
that
the
combination of universal metering plus
irrigation system changes could potentially
reduce total annual water use by one-third;
and determined that this possible water
saving could be used to stretch existing
(1987) system capacities in order to:
 Increase the total irrigated farmland by
~40% in the Okanagan; or
 Support an additional 200,000 people.
Most of this potential saving (i.e. 87%) is in
the agricultural sector. Hence, agricultural
water use is the key to an Okanagan water
balance management strategy.
Setting a Volume Target: At the end of the
day, achieving a one-third saving relies on
changing human behaviour at the site scale,
whether the site is a residential lot in a city
or a farm in the country.

1. What is our starting point?
2. Where do we want to be?
3. How will we get there?
Step 1 - Our Starting Point: After the
1987 drought, the Province commissioned a
comprehensive study to assess the potential
for domestic and irrigation water
conservation in the Okanagan. The study
was state-of-the-art in its approach: it
quantified the probable benefits of a
universal metering program, both for the
agricultural and residential sectors; and also
for on-farm irrigation system changes in
reducing/eliminating wasteful uses of water.
Finalized in February 1990, this landmark
study provides us with an historical baseline.
It marks the turning point in philosophy that
is now leading to new approaches and new
tools in the Okanagan.

One of the outcomes of the 1990 report was
the TIE acronym to describe an integrated
(or multi-prong) strategy for informed
decision-making, eliminating waste and
achieving a target annual volume; where:




Tool = meter
Incentive = pricing system
Ethic = education
4

Water Balance Management in the Okanagan: Now What Do We Do?
Population Growth and Density: Over the
past 30 years, the population of the
Okanagan-Similkameen river basin has
more than doubled (to 285,000 as of the
2001 Census), the fastest growth rate among
the 23 major river basins in Canada. There
are 18 people for every square km of land.
For river basins, this is the second highest
ratio in Canada. Yet even this statistic is
deceptive, because the population is
concentrated along the valley bottom.
Issue and Desired Outcome: Water is the
unifying element for growth management in
the Okanagan. The ‘big picture’ is distilled
down to a set of succinct bullets as presented
below to focus on what is most important.

Step 3 - How We Will Get There: Figure
1 summarizes a set of nested processes that
address needs for change, and provides a
mind map to illustrate how ‘we will get
there’.
The goal is three-pronged in providing
security – for the Okanagan situation, this
means a sustainable supply of water;
certainty regarding how security will be
provided (e.g. water rights, demand
management strategies, etc.) and a focus on
overall well-being (e.g. livability and
protection of the natural landscape).
The application of this process is intended to
address needs at the challenge level, before
they escalate to problems, issues and crises
(or even chaos).
Process: The process starts at the lower left
hand corner of the larger aggregate triangle
and proceeds to its apex and then down the
right side and along the bottom. It addresses
three questions and then uses the answers to
these to establish and engage in an adaptive
management approach which in turn will
generate ongoing knowledge to address
changing needs.

Okanagan Water Balance Strategy:
Reflecting on the changes that the writers
have seen between 1987 and 2005, we
suggest that four core principles guide
development of an Okanagan Water
Balance Strategy:
1. Understand that the Built Environment
and Natural Environment are connected.
2. Embrace water as the unifying element
for sustaining Okanagan livability.
3. Reduce agricultural water use primarily
to expand the irrigated farmland base.
4. Reduce residential water use to support
population growth in the urban centres.

1. What are the conditions that create the
need for change?
This involves
generating and transferring knowledge
that systematically addresses causal
links.
2. So what are the options and what is the
best choice? This involves looking for
practical opportunities and overcoming
barriers.
3. Now what are the strategies and actions
that will provide the security, certainty
and well-being needed for sustainable
outcomes?
This involves defining
outcomes and making commitments to
achieve these.

These principles provide a basic framework
for defining ‘where we want to be’.
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Adaptive Management: The final step
involves monitoring performance of the
action plans. The actions taken will lead to
new conditions. Other influences will have
changed conditions too. These changes –
and knowledge about them – may result in
the need to revisit the three overarching
questions and go through the process again.

Turning Points: A further point about the
choice of a triangular diagram to illustrate
this process, rather than a circular or Venn
diagram: making choices to go through this
whole process requires turning points. At
each corner a commitment must be made to
proceed to the next step.

Figure 1
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Designing with Nature
Rapid population growth, redevelopment of
older neighbourhoods, and land use
densification are creating opportunities to
reverse past failures to prevent the creation
of rainwater runoff and its negative
environmental impacts.
To achieve this outcome, a “design with
nature” approach strives to capture and
retain most of the annual rainfall volume on
development sites and along roadways. The
focus is on preserving and/or enhancing the
natural rainwater absorption characteristics
of a site slated for (re)development.
The missing link in urban watershed
planning and subdivision design has been a
tool that could readily quantify the
cumulative benefits – achieved at the
neighbourhood and watershed scales – of
reducing rainwater runoff volume at the site
level. The Water Balance Model for BC
eliminates this gap.

Long-Term Vision for the WBM: The
vision for waterbalance.ca is that use of the
WBM will become standard practice in
British Columbia for land development
decisions. The WBM promotes the water
balance theme as a way of integrating water
management with landscape development in
the urban environment. Developed by an
Inter-Governmental Partnership (IGP), the
WBM enables users to compare scenarios
for rainwater runoff volume reduction in
order to achieve a light ‘hydrologic
footprint’. The WBM is the centrepiece of
the Water Sustainability Action Plan for BC.
The Inter-Governmental Partnership: The
IGP is a consortium of 21 local, regional,
provincial and federal agencies; and with
municipal representation from four regions:
Greater Vancouver, the Fraser Valley,
Vancouver Island and the Okanagan Valley.
Early WBM supporters included the Real
Estate Foundation of British Columbia and
Urban Development Institute.

Water Balance Model: Developed as an
extension of Stormwater Planning: A
Guidebook for British Columbia, the Water
Balance Model (WBM) is a decision support
and scenario modeling tool that was
formally launched at the Urban Forum of the
Annual Conference of the Union of BC
Municipalities in September 2003. The
WBM is web-based and can be found at
waterbalance.ca. It is a success story.
IGP Mission: The IGP mission is to enable
local governments and landowners to make
informed land development decisions and
meet performance targets for runoff volume
reduction and flow rate control at the source,
where rain falls.
The Goal: The IGP is promoting changes in
land development practices so that the built
environment will preserve and/or restore the
natural water balance over time.
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Project Outcomes and Benefits: Over time,
integrating suburban land development
planning and design with volume-based
rainwater runoff management strategies will
achieve three outcomes:
 provide higher levels of watershed and
stream protection;
 demonstrate due diligence; and,
 reduce infrastructure costs.

Case Study - Implementation of
Integrated Approaches in the Greater
Vancouver
Region:
The
Greater
Vancouver region has no more room to
sprawl. This means that 75% of the next two
million people will be housed in existing
built-out
watersheds.
The
resulting
redevelopment is creating opportunities to
restore watersheds over time. The rethinking
of traditional approaches is built around
integration of land use planning with
volume-based
rainwater
management
strategies.
Broad-based support for needed changes
in municipal policies, regulatory tools and
standard practices is being achieved through
consensus processes that are keyed to an
interdisciplinary, inter-departmental and
inter-agency
roundtable
sharing
of
knowledge and experience.

Integration of Perspectives: As a tool for
subdivision design and
local
site
development, the WBM promotes the
integration of perspectives through a
collegial and interdisciplinary approach that
enables design professionals to collaborate
to achieve community livability objectives:





Planners  Better Use of Space
Engineers  Infiltration Design
Landscape Architects Green Solutions
Educators  Social Marketing

Designed to evaluate the feasibility and
effectiveness of site level rainwater
management solutions, the WBM is
emerging as the modeling tool of choice in
making sustainable land development
decisions because it demonstrates how to
achieve a light ‘hydrologic footprint’ under
different combinations of land use, soil and
climate conditions.

The roundtable process results in
‘integration of perspectives’ which in turn
leads to ‘integrated solutions’. Experience
has shown that when the right people with
the right knowledge are involved right at the
start in an interdisciplinary roundtable
process, a ‘knowledge-based’ approach is
both time-efficient and cost-effective in
developing ‘integrated solutions’.
For the past decade, the 22 cities
comprising the Greater Vancouver Regional
District (GVRD) have been pioneering
development and implementation of
integrated
approaches
to
rainwater
management and landscape development.
Because the regional vision is to improve
the built environment and protect the natural
environment, policy objectives are being
translated into on-the-ground tools that are
transforming the way the urban landscape is
developed and serviced.
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Stormwater Planning: A Guidebook for
British Columbia: This guidance
document is a prime application of the
watershed/landscape-based
approach,
and has received recognition throughout
North America, in part because at its
heart is a pragmatic ‘water balance
methodology’ that enables local
government to set performance targets
for land development and rainwater
management at the site, neighbourhood
and watershed scales. The Guidebook is
built around an adaptive management
philosophy for ‘constant improvement’.
In the context of the Guidebook,
watershed/landscape-based
planning
means that resource, land use, and
community design decisions are made
with an eye towards their potential
impact on the watershed. Therefore,
what happens at the scale of the
individual parcel and street affects what
happens at the watershed scale.



The Water Balance Model for British
Columbia: The success of the Water
Balance Model in British Columbia has
generated interest in expanding the focus
of the tool to reach a national audience.
Work is proceeding on a national portal:
Water Balance Model for Canada.



The Green Infrastructure Partnership:
The mission of the Green Infrastructure
Partnership is to provide leadership by
developing
practical
tools
and
instruments for green infrastructure
design practices and regulation, and by
encouraging their application in BC. The
core deliverable is a Model Subdivision
Bylaw and Green Infrastructure
Standards complete with options for
land development regulation provincewide. Implementation by municipalities
will be voluntary, but once embraced,
implementation will be by regulation.

UniverCity, the sustainable community that
will ultimately house a population of 10,000
adjacent to Simon Fraser University atop
Burnaby Mountain, is a symbol of what the
future looks like for Greater Vancouver.
This project has demonstrated how to move
from policy to implementation: UniverCity
is a complete urban community that
demonstrates principles of sustainable
development through a balanced approach,
one that builds a compact community while
protecting natural systems. One of the
underpinning principles is to manage
watercourses and rainwater runoff to protect
aquatic habitat in affected watersheds.
The UniverCity project enabled pilot testing
of innovative approaches and methodologies
to achieve regional policy objectives for
watersheds. The successful UniverCity
experience then provided the foundation for
a series of regional and provincial initiatives
in British Columbia that are linked and
cascading from high level to ground level,
notably:


Watershed/Landscape-Based Approach
to Community Planning: This approach
involves ‘planning with reference to
watershed-based features’. Produced by
an inter-municipal and inter-agency
working group of the GVRD Technical
Advisory Committee, this document
articulates a philosophy and defines a
planning methodology for integration at
three levels-of-effort and three scales of
attention (i.e. watershed, neighbourhood
and site). This approach is also an
element of the Water Sustainability
Action Plan for BC.
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Saving Water on-the-Ground
Over 85% of the total Okanagan water
supply is used for outdoor purposes.
Therefore, our proposed Okanagan Water
Balance Strategy revolves around how water
is applied to the land.

Integrated Urban Solutions: The WBM
has focussed attention on the significance of
soil depth plus the value of amended soils to
achieve ‘integrated solutions’:


Rainwater Management: Soil depth
serves as a sponge to capture rainfall and
slowly release it to natural hydrologic
pathways. A thick layer of topsoil will
result in healthier gardens and virtually
eliminate runoff from landscaped areas.



Drought
Management:
Deeper
amended soils retain more water which
provides a greater resistance to drought.
Well rooted lawns and gardens require
less irrigation and stay green longer.

Okanagan Agricultural Strategy: The
1990 report was the genesis for development
of an Okanagan Agricultural Strategy that
has been taking shape over the past 15 years.
The Ministry of Agriculture, Food &
Fisheries (MAFF) has been collaborating
with Okanagan communities to implement a
GIS-based land use information system:
 The strategy is founded on a water
balance way-of-thinking.
 The desired outcome is a database that
covers the entire Okanagan Basin.
 The goal is to know what is happening
on the ground, property-by-property.
 The objective is to enable farmers to
make informed decisions on how they
can manage their irrigation systems
properly to save water.
 The result is a planning tool that benefits
both the agricultural and urban sectors.
The Database: MAFF is partnering with
local jurisdictions to collect and computerize
the following data, property-by-property:
 Land Use
 Crop Types
 Irrigation Systems
 Soil Conditions
The pilot for this program was the Southeast
Kelowna Irrigation District (SEKID), the
first Okanagan jurisdiction to implement
universal agricultural metering after
experiencing repeated water shortages
during the period 1987 though 1992. The
1994 metering program provided the starting
point for development of a computer-based
Demand Management Program that has
enabled SEKID to successfully weather
subsequent droughts.
Agricultural inventories have since been
completed for Summerland and Kelowna.
Vernon and the Central Okanagan Regional
District are pending.
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Key Message: The combination of universal
metering plus a land use database means a
comprehensive Water Requirements Report
can be generated for each property. This
compares property-specific needs with:
 Actual metered use; and,
 Water use on other properties that have
the same soil conditions, crop types and
irrigation systems.

The SEKID experience has shown that the
agricultural community will make changes
to irrigation systems and water use practices
when farmers can be shown that the need for
action is founded on commonsense plus
conclusive data.

The combination of reliable GIS land use
information and water use data is
fundamental to an effective Demand
Management
Program
because
this
combination enables tracking of trends. If
system managers and farmers can see how
the ‘big picture’ is changing over time, then
they can make operational decisions that are
timely and informed.

Universal Metering Programs: In 1990,
the City of Penticton and the Rutland
Waterworks District were the only fully
metered water systems in the Okanagan.
Today, all three major urban centres
(Kelowna, Vernon and Penticton) have
implemented universal metering.
The 1990 report helped to create early
momentum for change in Okanagan water
use practices. For example, the research into
flowmeter types resulted in the three major
North American meter manufacturers
donating their products to the Okanagan
Valley Meter Demonstration Program
(OVMDP). This achieved three objectives:


Provided Irrigation Districts with the
opportunity to become familiar and
comfortable with the meters under actual
operating conditions, and over a period
of years.



Created an opportunity to experiment
with meter installation standards.



Yielded site-specific data on actual onfarm water use and the potential for
water savings.

National Water Supply Expansion
Program for Agriculture: Initiated in 2004,
this program provides funding for universal
agricultural irrigation metering. Okanagan
municipalities and irrigation districts that
have so far applied for grants include
Summerland, Vernon, Glenmore and
Osoyoos.
The program will also provide funding for
on-farm initiatives that improve water
supply, water conservation and irrigation
scheduling. Monies are also available to
regional governments and water purveyors
for conducting regional groundwater
assessments, water management planning,
and enhancing agricultural supplies by
developing
reservoirs
and
supply
infrastructure
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Environmental Farm Planning: A new
Federal/Provincial initiative that is being
delivered through the BC Agriculture
Council is the Environmental Farm
Planning Program. Key information is
highlighted below:






6000 plans to be funded in next 6 years;
13 commodity groups have signed on;
60 farm planners have been trained;
$2,000 grants available to prepare
Irrigation Management Plans; and,
$10,000 grants available to implement
efficient, uniform irrigation systems.

The scope of an Irrigation Management
Plan is summarized as follows:
 Assesses system performance;
 Evaluates crop and soil conditions;
 Determines when to irrigate; and,
 Quantifies how much to irrigate.
To obtain funding for new more efficient
systems, the system design must be certified
to obtain funding. Designers can obtain
certification through a training program:

Irrigation Scheduling: Another key
message is that poor irrigation systems
cannot be managed effectively to save
water! To get it right, an Irrigation
Management Plan comprises three steps:




Step #1: Select the most efficient type
of system possible.
Step #2: Design the system to obtain the
best uniformity.
Step #3: Then schedule the system
according to soil moisture or climate.

The significance of these three key words efficiency / uniformity / scheduling - is not
generally well understood. Poor uniformity,
for example, means more water must be
applied to ensure that the entire target area
receives enough water. This results in most
of the area having too much water applied.
Continuing education is therefore an
essential and integral component of the
Okanagan Agricultural Strategy.
Irrigation Scheduling Calculator: To assist
turf designers and managers determine when
and how much to irrigate, an on-line tool is
being developed. This calculator will be
integrated with the climate information
available at www.farmwest.com:

12

Water Balance Management in the Okanagan: Now What Do We Do?

Looking Ahead

In the Okanagan, over 85% of the total
water supply is used for outdoor purposes in
the urban and agricultural sectors. Because
agricultural irrigation accounts for more
than 70% of total water use, it is the key to
an Okanagan Water Balance Strategy.
Based on the information presented in this
paper, steps to ‘water sustainability’ and
associated desired outcomes for agricultural
irrigation are summarized as follows:





Proper System Selection and Good
Design: Improving Uniformity
Irrigation System Assessment:
Environmental Farm Planning.
Irrigation Scheduling: Climate
Monitoring & Soil Moisture Monitoring.
Implementing Conservation
Techniques: Improving Efficiency &
Managing and Monitoring Water Use.

Build a Vision, Create a Legacy: Four
core principles should guide development of
an Okanagan Water Balance Strategy:
1. Understand that the Built Environment
and Natural Environment are connected.
2. Embrace water as the unifying element
for sustaining Okanagan livability.
3. Reduce agricultural water use primarily
to expand the irrigated farmland base.
4. Reduce residential water use to support
population growth in the urban centres.
Practical Tools: Available tools that will
enable the Water Balance Strategy to move
‘from vision to fruition’ include:
▪

Urban: Water Balance Model for BC,
found at waterbalance.ca
▪ Agriculture: Irrigation Scheduling
Calculator, found at farmwest.com
The Scheduling Calculator being developed
by IIABC can also be used by homeowners
to achieve more efficient outdoor water use.
BC Water Roundtable – Convening
for Action on Water Sustainability:
The Roundtable is an Element of the Water
Sustainability Action Plan. Reaching the
critical mass necessary to make Integrated
Water Management mainstream requires a
transformational event – the BC Water
Roundtable – that will be the catalyst for
comprehensive partnership action leading to
on-the-ground
changes
in
policies,
programs, applied research, practitioner
education, and standards of practice.

Agriculture is an integral part of the
Okanagan fabric: It creates the ‘look-andfeel' that is part of the Okanagan tourist
experience; it is an essential component of
the Okanagan economic engine; and it
contributes to the provincial food supply.
Therefore, saving water should be driven by
incentives for the agricultural community.

This CWRA Conference is the kick-off
event for a process that will involve research
plus building commitment during the period
leading up to the Roundtable in 2006. The
objective is to broaden the province-wide
base of support for this shared vision: full
integration of landscape (re)development
and water management.
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