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PREFACE

Water and Cities:  Acting on the Vision built on the success of the Water and the Future of Life on Earth dialogue 
hosted by Simon Fraser University and the University of British Columbia in May 2002 (www.sfu.ca/cstudies/
science/water.htm) and the landmark dialogue on oceans and coastal sustainability, Changing Currents:  Charting 
a Course of Action for the Future of Oceans (www.sfu.ca/coastalstudies/changingcurrents.htm).  Water and 
Cities focused on identifi cation of workable solutions and recommendations for ensuring sustainability of water 
resources for cities.  Over three days, invited participants (Appendix 1), representing international freshwater 
experts, government managers and policy makers, industry, NGOs and communities, participated in fi eld trips 
followed by focused dialogue sessions.  Two different fi eld trips to local sites adjacent to the City of Vancouver 
in advance of the workshop created an opportunity for participants to join together and learn fi rst hand about 
some practical solutions to challenges in source water protection, watershed management and water reuse 
infrastructure.  (See Appendix 2 for detailed descriptions). Following the fi eldtrips, participants gathered at the 
Morris J. Wosk Centre for Dialogue where dialogue was guided by specifi c questions, case study presentations 
and expert respondent panels all focused on demonstrating how positive change can occur.  The key points 
raised during this dialogue are refl ected in the summary that follows.  References to specifi c case studies are 
provided and quotations from participants are included but not necessarily attributed to individuals, refl ecting the 
discussion of the group as a whole.  To see the on-site program and participant bio-sketches, visit the website, 
www.sfu.ca/cstudies/science/waterandcities.htm.
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SOME KEY OBSERVATIONS AND ACTIONS

Key Observations
•  people need to see/hear the message nine times 
• incentives are important and not just economic incentives
• leadership requires accountability
• local leadership is crucial
• empowerment is equal to action
• local government can infl uence market demand
• governments need to put in place clear and reasonable regulations and guidelines
• there needs to be regulatory fl exibility in terms of how we manage the solutions
• fl exibility and adaptive management is needed – senior governments are too caught up in the process
• we need a cultural shift to be more open-minded, open to innovation and taking risks
• bring together different groups and involve them in areas in which they do not typically work
• always reevaluate and look at status quo in terms of solutions in times of change
• ‘one size fi ts all’ solutions do not work
• when it comes to getting action, sometimes it is best to ‘just do it’
• a crisis event can also be a ‘teachable moment’

Key Actions
• fi nd and support community leaders who have taken the initiative to move forward
• allow people to have the ability to create within the local context
• combine the scientifi c and technological knowledge with a similar understanding of the political and social 
 considerations
• incorporate long term understanding and knowledge of aboriginal peoples
• understand whose behaviour you are trying to change and what their values are before you try to implement a 
 program to change them
• have creative discussion around alternatives – not just monetary but also related to value differences
• break through conventional thinking
• use a comprehensive approach – that is multi-level and multi-pronged
• collaborate early with the early adopters or those who are receptive to innovative ideas
• have a vision of what your community is going to look like in the future and then determine what steps are needed 
 to get there
• prioritize work and then schedule the work in a way that is most cost-effective 
• develop standards and tools and prepare guideline documents
• use multiple tools – different tools apply to different situations
• push the appropriate technology for the location
• gauge where best to invest your time
• use ecological economics to highlight the differences in the life cycle of different alternatives
• share materials and share access to information
• do more pilot projects and bring them to a larger scale
• evaluate success (or lack of success) and disseminate results
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EXPLODING THE MYTH OF THE LIMITLESS 
CANADIAN WATER

Bob Sanford, Chair, Partnership Initiative, 
United Nations Water for Life Decade, 
Canmore, Alberta

Water in Canada
In December 2003, the United Nations 
General Assembly proclaimed the years 
2005 to 2015 as the International Decade 
for Action ‘Water for Life’. The primary goal 
of the Water for Life Decade is to promote 
efforts to fulfi ll international commitments 
made on water and water-related issues by 
2015.

Is Canada meeting its commitments? 
People frequently pose the question: How 
can there possibly be a water problem 
in Canada? Clearly, in comparison to the 
rest of the world, Canada has a lot of 
water, but it is not limitless. This is hard 
for some people to understand. Overall 
there is plenty of water in North America 
but it is not evenly distributed, and it is 
not always as clean as it should be and 
not always available when it is needed.  
More importantly, there are increasing 
numbers of claims on water, and in many 
places our ways of management are no 
longer adequate to address the problems 
in terms of the use and allocation of water 
resources. 

Outside observers are not nearly as 
enthusiastic as we are about how well 
we manage our water. For example, in 
a comparative assessment of the water 
situation in Canada (When the Rivers Run 
Dry: Journeys Into the Heart of the World’s 
Water Crisis, 2006), Fred Pearce notes “No 
country on earth has such contrasts of 
drought and water plenty as Canada. None 

has so much water ready and available for 
use”1. Canadians need to think about this. 

However, Canada is learning that national 
statistics do not begin to portray the 
complexity of its relationship with this most 
vital resource.  “On the Mackenzie, the 
Rupert, and the South Saskatchewan Rivers, in 
the leaking water mains of Montreal and the 
emptying reservoirs of Vancouver, and down 
Canadian turbines and toilets, a new reality 
is emerging. It is a reality in which water is  
increasingly in short supply in some places and 
at some times, where water suddenly has a real 
value rather than being an unlimited resource, it 
is a place where rivers truly can run dry”. 

The problem is that certain things are 
changing, populations are growing, and our 
economic development is demanding more 
and more water use. In addition, we are 
faced with the impacts of climate change.  
We also recognize that the capacity of 
governments for dealing with these issues is 
signifi cantly reduced, certainly at the federal 
and sometimes at the provincial level, for 
reasons of resources and also the increasing 
complications of water management.  
Watershed groups and partnerships are the 
main hope for positive change. These groups 
consist of  dedicated people who demand that 
we work together toward solutions. 

A public education campaign
An agreement has been reached with 
a television network for $10 million of 
free broadcast time provided partners 
can be found to produce Public Service 
Announcements (PSAs). Partners include 
the Columbia Basin Trust that deals with 
communities and watersheds within British 
Columbia and introduces British Columbians 
and the whole country to the value of water, 
and the Canadian Water Network that will 

OPENING

1 Pearce, Fred. 2006. When The Rivers Run Dry: Journeys Into the Heart of the World’s Water Crisis. Key Porter 
Books, Toronto, Canada. p. 32.
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explore building bridges between scientifi c 
research output and public policy input.  We 
know that there is no point in doing a half 
hour television show; instead, what is needed 
is something that people see at least nine 
times - that is the number of times it takes 
for people to actually remember what they 
have seen. 

The goal is to get people to go to the website. 
The website is designed to give people the 
information they need to make intelligent 
decisions about how they perceive the 
issue of water, or water scarcity, and climate 
change impacts on water availability.  It 
is important not to take a hysterical or an 
adversarial approach to what is happening 
to water dynamics; instead, for example, we 
can describe what we know about glacier 
recession, and how much glacial melt 
contributes at various times of the year to 
annual fl ows from certain rivers.  “The main 
idea is to get people to start thinking about 
water in terms of it not being as secure as they 
imagine”.

Targeted to youth
While the PSA campaign was designed to 
appeal to adults, it is also important to 
move down a level into an intergenerational 
capacity to connect with young people. An 
Alberta Irrigation project provided $300,000 
and partnered with the UN Water for Life 
Decade initiative to produce a program 
designed to target youth. A four-part 
television series on water was developed for 
Grade Eights in Alberta, for broadcasting 
on PBS and there will also be a science 
curriculum teacher’s guide. This project 
demonstrates the extraordinary potential of 
partnerships that are intergenerational, and 
partnerships between unlikely parties who 
have a single solid focus.

A PUBLIC EDUCATION CAMPAIGN

Michael D’Andrea, Director, Water 
Infrastructure Management, City of Toronto

The issues
Toronto is identifi ed as one of 43 polluted 
areas of concern on the Great Lakes. The City 
of Toronto staff and Council are moving quite 
aggressively on achieving a ‘de-listing’ as an 
area of concern.

One of the principle causes of water 
pollution problems in the Toronto area has 
been identifi ed as being the combination of 
overfl ow discharges and storm water run-off 
and this is being dealt with at the municipal 
level with various actions and activities.  

The campaign to educate the public
As the master plan was being developed, 
it came to light that the public, by and 
large, “has no idea of the problem, no idea 
that the rainwater that falls on the urban 
landscape creates signifi cant problems or 
challenges from a water pollution standpoint, 
and more importantly that they can assist the 
municipalities in dealing with the problem of 
water pollution”. 

A public education campaign was designed 
utilizing different media, from newspapers 
to bulletin boards, with different messages.  
In addition, a Public Service Announcement 
program was created. The objective for 
one PSA was to educate the public about 
the connection between the roadside catch 
basins and their contribution to the water 
pollution problem along the waterfront. The 
waterfront has ten designated beach areas 
that are directly affected by those discharges. 

Public opinion surveys
Over time public opinion surveys have been 
conducted in order to gauge the public 
uptake of the messaging. It began in a 
period (1998) when the connection between 
storm water run-off and pollution was not 
on the public radar. Public awareness has 
increased signifi cantly since then. When the 

... what is needed is something that people see at 

least nine times - that is the number of times it 

takes for people to actually remember what they 

have seen.
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open-ended question is posed: Where 
have you seen information about …? 
more often than not they refer to the PSA 
or commercial. Again, it is known that 
the message has to be repeated several 
times for the public to understand the 
connection. 

OPENING DIALOGUE

Six breakout groups met and discussed 
the following questions. 

What are the obstacles/resisters and 
challenges to effecting change? 

The obstacles/resisters and challenges 
identifi ed were associated with human 

behaviour, or institutional and governance 
factors as described in Table 1 below. 

What do we mean by change?

With reference to the Water Agenda, change 
can refer to behavioural, management or 
policy change. 

It is also important to consider what has 
caused change in the past and if past 
experiences can be used to help us move 
forward. In addition, it is important to identify 
the drivers of change and tap into them to 
bring about action.

Table 1.
What are the obstacles/resisters and challenges to effecting change? 

Challenges identifi ed fi t naturally into two main categories.  

Human Behaviour
• In Canada, the need for change is not clear and water issues tend not to be high on the list 
of priorities of public concern. In order to move forward with change we have to overcome the 
common perception that water is plentiful. 
• Often the messages put out to address this perception are too abstract and not connected 
directly to the public in straight forward ways that they can relate to, nor do they take into account 
local conditions. 
• People may be concerned that change will impact their present way of life, with associated 
economic penalties. 
• Humans are typically resistant to change, and this can be reinforced by special interest groups 
that lobby against change. 
• Overcoming the growing disconnect between people and the environment presents a major 
challenge, especially for urban dwellers.  
• The issues may seem to be so broad and complex that they tend to instill a sense of 
helplessness and feelings of apathy. People cannot see what they can do to make a difference and 
it may be diffi cult to decide where to start.

Institutional and governmental factors
• Lack of science or failure to translate scientifi c information into water policy is perceived as a 
universal obstacle to bringing about change. 
• Politicians and institutions are generally adverse to change and this can also result in regulatory 
infl exibility.
• Lack of strong, informed and involved leadership presents a signifi cant challenge. 
• Misinformation and confusion with regard to values and targets, and general lack of knowledge 
and understanding all present major obstacles to moving forward with change. 
• Poor communication with the public for all sectors, including residential, industrial, commercial, 
institutional and throughout government, prevents moving forward.
• Reduced capacity to deal with change due to general lack of resources, not just fi nancial but also 
qualifi ed personnel, is signifi cant. 
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How do institutions engage communities and 
what does it take to get institutions to talk to 
one another?
Building trust is key: One was to build trust 
is to come together in dialogue. It should 
involve communities, First Nations, and 
all those that are impacted by decisions. 
Meaningful consultation is a productive way 
to remove barriers. Institutions can also 
engage the public via outreach in meaningful 
projects such as stewardship activities. 

Social Marketing: For example, Public Service 
Announcements where the message is aimed 
at the consumer can effect change and 
also bring people together. Viral marketing 
involving one-on-one engagement is another 
option. 

Education: Institutions can increase 
awareness of and access to academic 
research for the public. Academics and 
teachers and the school systems can work 
together to get information out to the public 
with specifi c programs targeted to future 
generations. Institutions can facilitate the 
sharing of experiences and learning from 
other communities/regions/countries. 

What does it take to get institutions 
(government) to talk to one another?
There has to be a driver, a crisis or at least 
a pressure for this to happen.  Leadership 
is needed with a long term vision. A 
dichotomy of perception often impedes 
open communication; for example, while 
the provincial government may view some 
policies and programs as community 
‘empowerment’, local governments may see 
this as ‘off-loading’. See the case study below 
as an example of impediments to institutions 
talking with each other. 

Can the integrity of urban rivers be 
maintained in the face of increased demand 
and competing uses of water?
This is possible through comprehensive 
water use planning processes that involve 
building trust and understanding. For 
example, urban imperviousness can be 
changed through the use of green roofs, 
porous pavement, stormwater management 
and swales. Partnerships and regulations are 
key.

WATER MANAGEMENT PLAN FOR THE TOWNSHIP OF LANGLEY

The BC Ministry of Environment and the Township of Langley are currently embarking 
on the fi rst water management plan under the Water Act, and both parties have different 
expectations. Some of the impediments to talking include: 

• Jurisdictional complexity and ambiguity around water management in Canada
• Downloading/apprehension vis a vis empowerment (psychological)
• No-one wants to take the hard decisions and impose requirements
• Voluntary compliance does not work without conviction or without economic pressure
• Action may come most readily at the local government level, but local government 
needs the power/authority/tools
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WATER CONSERVATION 

WATER CONSERVATION IN THE CAPITAL 
REGION DISTRICT

Deborah Walker, Demand Management 
Coordinator, Capital Regional District 
Water Services, Victoria

The Capital Region District (CRD)
The CRD is basically a regional 
government. It is made up of thirteen 
municipalities in three electoral areas and 
it has one department that focuses on 
water conservation. The CRD is the second 
largest water purveyor in BC, serving 
320,000 people and many businesses.

It has a watershed of over 10,000 hectares 
that is off-limits and protected. The lake 
itself is about 7.5 km long and 1.5 km wide.  
The CRD is responsible for the delivery of 
water, mostly as a wholesaler of water to 
the municipalities, with the exception of 
fi ve smaller municipalities, where they do 
retail.

The CRD is in a rain shadow, with a 
northern Mediterranean climate. It 
receives only 1.7 m of rain per year. 

Planning for a growing population
With a growing population and current 
rates of water usage it is predicted that 
the CRD will have to fi nd another source 
of water by the year 2013.  However, if they 
were able to reduce water consumption 
by about 10% then they could delay going 
to this additional source. Going to an 
additional water source would involve 
installing a fi ltration plant at a cost of 
about $100-150 million. However, the 
CRD believes that they can delay this 
costly infrastructure expansion by using a 
demand management water conservation 
program. “It is much more cost effective to 
spend money on water conservation than it is 
on costly infrastructure”. 

Details of the Strategic Plan
In 2004, the CRD came up with a goal to 
reduce or defer the costly infrastructure 
expansion to the year 2050 and beyond. 
They looked at two scenarios, a slow-growth 
scenario and a rapid-growth scenario and 
determined that if they applied the rapid 
growth scenario and employed the current 
water conservation programs, they would 
need to bring on an additional water supply 
by the year 2023.  If they applied the slow 
growth scenario, they could defer expansion 
of their infrastructure to 2050. 

Under Bill 17, the Capital Regional District 
requires that demand management 
programming is part of its long-term water 
supply strategy.  The objective is to reduce 
water consumption by 10% by 2023.  With 
this program they benefi t by deferring costly 
infrastructure expansion. In addition to 
reducing water consumption this program 
also reduces the energy consumption 
associated with hot water consumption. At 
the same time, the program demonstrates 
environmental stewardship. “Our public really 
expects water conservation programs from 
us”. In addition, it has meant lower costs to 
customers and it protects water quality in 
that the more water there is in the lake the 
less chance of algal blooms and other factors 
negatively affecting water quality.

Implementing the program
It was important to let the public know that 
reductions of 10% in water consumption 
would not adversely affect their lifestyles or 
businesses.  Interestingly, they calculated 

“It is much more cost effective to spend money 

on water conservation than it is on costly 

infrastructure”. 
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that 10-15% of the water that was sold in the 
community was wasted owing to leaking 
taps, running toilets, and over-watering of 
lawns.

Resources
The budget for this program is $1.2 million 
and there are fi ve full-time and three seasonal 
staff. It is very important to know that you 
cannot do this alone – you have to forge 
partnerships and have ongoing consultations 
with stakeholders and communities in 
addition to existing partners. “This is not 
something that any one municipality or 
provincial government does on their own 
– communication, education, and consultation 
are extremely important”.

Education 
The education program includes public 
speaking engagements “it is very important 
to have a one-on-one dialogue with the public, 
and to be very accessible”.  In addition, an 
information telephone line is available to the 
public 40 hours per week.

The CRD also produces materials and 
programs which are geared toward local 
situations. “You need to understand who 
your client is and who your target market is. 
You need to understand what the barriers are 
to this target, what they are receptive to, and 
what they have. You also need to understand 
what they expect from you, and what they are 
prepared to do with you and how they will work 
with you as a partner”. 

In summer 2005 the CRD held fi ve irrigation 
workshops for the public in partnership 
with the BC Irrigation Industry Association. 
In addition, they developed a one-day 
certifi cation course for people training to be 
advisors in irrigation technology and as a 
follow-up they are encouraging homeowners 

and businesses to hire someone with the 
certifi cation qualifi cations. They also have 
a number of native plant demonstration 
gardens where they hold irrigation workshops 
and native plant workshops.

A manual on water conservation has been 
developed for homeowners and there are 
also workshops for homeowners who want 
to learn how to maintain and schedule their 
systems to augment the manual.

Regulations and Incentives
Outdoors program

The water conservation by-law or 
‘restrictions’ is marketed quite intensively 
and summer students are hired to do bike 
patrols in the neighbourhoods – “essentially 
they are our ambassadors”.

Indoors programs
Toilets: The law in the Capital Regional 
District now states that if you are building 
a new home or changing the toilets in your 
home they must be 6 litres capacity or less.
Washing machines: This program began in 
2002. A $125 rebate is given to those people 
who replace their old water guzzling machine 
with a water/energy effi cient one. They can 
choose from a list of over 100 qualifying 
machines that reduce water consumption by 
as much as 40% and energy consumption by 
60%.

School programs
Since 2002 the CRD has collaborated on 
a water conservation program with three 
school districts. This collaboration includes a 
curriculum based learning resource focused 
on water and tailored to the local region. 
There is also a fi ve-year contract in place for 
the school districts for Grade Two classes 
and they allow the teachers to attend a 
special training session every year as part of 
the school district’s participation.

Resource for others
Frequently, smaller municipalities approach 
the CRD for advice. They do not have 
budgets or other resources to design water 

“This is not something that any one 

municipality or provincial government does on 

their own – communication, education, and 

consultation are extremely important”.
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conservation programs for their own 
regions. “It is important to share materials 
and share access to information as well”.

Industrial/commercial/institutional sectors
A baseline survey was completed to 
determine the water consumption 
patterns for each of these sectors. Then 
programs were put in place to work 
with each sector to reduce consumption 
where possible and to help them learn 
about new technologies, techniques and 
practices. For example, through a school 
grant program, each school district can 
access $15,000 per year to improve their 
toilet systems. There is also a ‘once 
through cooling’ incentive program where 
companies can receive $5,000 if they 
remove their current systems and replace 
them with other forms of cooling that 
are less water intensive. In addition to 
these incentives, they offer free audits to 
businesses who wish to fi nd out what is 
happening in their company and to look 
for opportunities to change.  

The overall objective is to reduce demand 
in this sector by 40 million litres/year, the 
equivalent of 150 households per year.

Program evaluation
When you procure funding, and put 
budgets and staffi ng in place for these 
types of programs, it is very important 
that you evaluate the success of your 
programs.  “If you have to go to your 
politicians it is very important that you can 
tell them what you were able to do with the 
money that they gave you.” 

To assess the success of their programs, 
the CRD does public surveys to keep 
on top of what is happening in their 
communities in terms of changes in 
behaviour and adaptations.  “We have 
found that there is strong and increasing 
support for water conservation in our 
community, and there is also an increasing 
knowledge and adaptations of practices, such 
as native plant gardening”.

In addition, they track the patterns of retail 
water use. As a wholesaler they obtain retail 
data from the municipalities, once per year, 
so that they can determine the relative 
proportions of water used by the residential 
and industrial/commercial sectors, who the 
clients are, and the amount of water needed, 
for example, for golf courses compared with 
hotels and restaurants.

Is this water conservation program working? 
Water use is on the decline. Outdoor watering 
shows a signifi cant decline since the ban on 
watering lawns was put in place. Indoor water 
use has declined slightly and the number of 
rebates issued has increased. “We are fi nding 
that our population is increasing, our demand 
is at the same level, yet we are selling about the 
same amount of water - so there is a reduction 
in our per capita demand for water”.  There is 
100% metering for all business and residents. 
Full cost pricing is in effect and all programs 
are funded through water rates, not through 
taxes.

In the future “We will need to be even 
more diligent in communicating with 
the public through displays and speaking 
engagements.  Public awareness is important 
as you need to work together to make a 
difference.  To orchestrate this you have to 
understand what it is that people need and 
then you can  design your programs to meet 
these needs so that it is relevant to them and 
the benefi ts are obvious.  Once you can do this, 
people are very willing to work together in most 
cases.”  

Social marketing is going to be one of the 
new programs put in place. “We need to get 
more involved with the communities to change 
behaviours and we need to do more research in 
this area.”

“In a nutshell, if each of us saves a little, 
together we can save a lot.”
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FRESHWATER ECOSYSTEM SUSTAINABILITY 
CERTIFICATION PROGRAM

Jonathan Kaledin, New York State Counsel, 
The Nature Conservancy, Albany, NY

In discussions about water usage, The 
Nature Conservancy (NC) is trying to 
integrate discussions about aquatic 
ecosystems and their needs. Many of these 
ecosystems are in serious trouble and this 
needs to be addressed as human needs for 
water are addressed. 

The NC has been working since Fall 2005 
on a freshwater ecosystem sustainability 
certifi cation program.  It is still in the 
conceptual stage but is expected to be 
completed by the end of 2006. The idea is to 
determine if a certifi cation program can be 
established that will apply to water managers, 
so as to certify them for managing their 
water supply systems in ways that take into 
account, as fully as possible, the effects they 
are having on the aquatic ecosystems from 
which they are drawing their water supplies.

What are the precedents for a program like 
this?
The environmental sustainability certifi cation 
movement started more than ten years ago 
and there are now a number of very mature 
programs within the environmental area that 
are being used as analogies for freshwater 
ecosystem certifi cation programs. These 
include the Forest Stewardship Council (FSC) 
and the Sustainable Forestry Initiative (SFI) 
and represent programs in the forestry fi eld 
where forest product members are certifi ed 
for how they are handling their forests.  

There are also precedents in the fi sheries 
areas and others including a broader more 
generic one that applies to commercial 
interests in general, the International 
Standardization Organization (ISO). In the 
US there is a green building council that 
certifi es as to Leadership in Energy and 
Environmental Design (LEED) standards.  
Thus, there are number of precedents that 

exist for a freshwater ecosystem sustainability 
certifi cation program, and the NC has been 
building on these as far as exploring whether 
such a program will have legs and be viable 
over the long term. 

Progress to date
To date, they have received grant funding 
from the Great Lakes Protection Fund to hold 
a series of workshops to determine if such a 
certifi cation program would work or not.  

There have been extensive discussions 
with people in the water supply fi eld, the 
environmental community, and others 
to see what they think of the idea, and to 
determine if there is any similar program 
that is already up and running. They are 
confi dent this is not the case globally but 
they have to be sure.  They have talked to 
the American Water Works Association, a 
trade organization and umbrella group that 
represents cities and others within the water 
supply fi eld throughout North America. 
They have also had discussions with cities 
including New York, Boston, Philadelphia 
and others. A meeting was held in May 
2006 where a small group put together an 
agenda for a much larger meeting to be held 
in October 2006 and to determine what the 
contents of the white papers will be in terms 
of the presentations to be made at this larger 
meeting.  

The white papers will address the topics that 
need to be covered by such a certifi cation 
program, including:
• Integrating Ecological Sustainability into a 
Water Certifi cation Program
• Incentives for Participation
• Existing ‘Green Certifi cation’ Programs
• Policy Context for a Water Certifi cation 
Program
• Potential Standards for a Freshwater 
Ecosystem Certifi cation Program 

Ecological sustainability
From the perspective of the Nature 
Conservancy, ecological sustainability is the 
keystone. This addresses what can be done 



15

with a certifi cation program in order to 
make sure that the freshwater ecosystems 
that are being impacted are sustainable. 
This is critical because of the growth of 
cities and the related use of more and 
more water. In the United States, even in 
areas that are thought to have plentiful 
water supplies, such as the northeast, 
there have been major battles over water 
recently. 

Incentives
Many of the existing certifi cation programs 
have economic drivers that act as 
incentives. It is much more diffi cult to get 
a handle on these when it comes to water. 
“We are essentially captive to the municipal 
water supplier who is providing us with water.  
We cannot say ‘no, we don’t want your 
water because you are not providing it in a 
sustainable way’”. 

The cities and trade organizations that 
have been consulted think that simply 
having a ‘green feather’ in your cap, 
something that you can discuss with 
your community members and the public 
at large, might be incentive enough to 
proceed with a certifi cation program.

Policy context
In the US and Canada there are fairly 
sophisticated and mature regulatory 
regimes that apply to water supplies and 
wastewater systems. It is important that 
the freshwater ecosystem certifi cation 
program meshes well with existing 
regulatory programs; for example, it has 
already been determined that it fi ts well 
with both the US Clean Water Act and with 
the US Safe Drinking Water Act.

Standards
The standards that would be applied 
would be the ‘meat and potatoes’ of the 
certifi cation program in the freshwater 
arena. Resource people with extensive 
backgrounds in the freshwater fi eld 
will be brought in to a future meeting 
and discussions with them will help to 

determine whether this type of a program 
will work, and if not what some of the 
impediments might be. 

Summary
“Our thinking is that if we can do something 
that applies not only in the US, but also 
internationally, we will have something that 
has great leveraging potential and we will have 
done something useful at a very large scale 
relative to the investment made in it - at a scale 
that brings environmental considerations to the 
management of water”.

Moving forward
There are a number of practical issues about 
the freshwater ecosystem sustainability 
certifi cation program, other than the further 
analysis of its feasibility, which will have to 
be addressed; for example, who would run 
or manage such a program? The Nature 
Conservancy hopes to act as a catalyst 
but is not interested in implementing and 
operating it as a program of their own.  For 
similar existing programs, such as forestry 
and marine fi sheries, separate organizations 
have been set up to operate the certifi cation 
programs. 

Who will participate and why? 
This is a very basic but important question. 
The NC is limiting its focus initially to water 
suppliers, essentially the upstream users 
- those entities that are pulling water out of 
aquatic ecosystems. 

Frequently people ask if the benefi ts will 
outweigh the resources that will be needed 
for the program.  It is not clear yet whether 
this will be the case but this is being reviewed 
thoroughly.

Source water protection is a signifi cant 
component of the certifi cation program, 
together with effi ciency in conservation, 
and the Nature Conservancy team is trying 
to integrate all the important components 
of overall water supply management into a 
certifi cation program.
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Kim Stephens, Program Coordinator, 
Water Sustainability Action Plan for British 
Columbia, West Vancouver, British Columbia

There is a pilot project currently underway 
in BC in the south Okanagan region that is 
designed to instill the water balance way of 
thinking.  It involves looking at the whole 
water cycle. Most critical for any initiative is 
that it needs to start with a conversation with 
all the players, and it needs to start at the site 
so that it becomes relevant to the people. “A 
key moment for us was when we realized that 
the most important guy in that room at the 
end of the 1.5 hours meeting was the guy who 
was on the ground, in the fi eld, dealing face to 
face with the water consumers.  You have to 
arm him with the information so he can then 
communicate it”.

Michael Jackson, President, Culex 
Environmental Ltd, and Acroloxus Wetlands 
Consultancy, Sechelt, British Columbia

On the Sunshine Coast there are serious 
problems with water shortages, particularly 
later in the summer. It gets to the point that 
the creeks are running so dry that there is 
danger of losing salmon habitat because 
the salmon cannot get up the creeks.  “It all 
connects together when you start seeing there is 
a shortage of water despite the fact that we are 
surrounded by it.  I think that is one of the most 
diffi cult issues to get across.” It is very hard to 
get people to change their habits – they feel 
it is their right to have this large amount of 
water whenever they want it. How do you get 
people to understand that water is a limited 
and shared resource?

Michele-Lee Moore, Research Offi cer, 
Watershed Protection and Planning, BC 
Ministry of Environment, Victoria, British 
Columbia

In addition to there being a role for 
communities to implement programs at 
a local level, there is an opportunity to 
address the topic of water conservation from 
a broader perspective in terms of building 
awareness.  The Millennium Development 
Goal is an excellent instrument for how 
to do this as it focuses on reducing the 
proportion of people globally that are without 
access to safe secure supplies of water. In 
terms of setting the context for local action, 
there is a need for a broad framework for 
sharing information at the international 
scale.  Leadership could start at this level; 
for example, there could be guidelines or 
commitments, similar to the Kyoto Accord, 
for water use reduction targets. That would 
put all of the community programs into a 
broader perspective and help communities to 
know that they are contributing to something 
larger. That might also provide impetus for 
political will to make changes.

Globally there is already a trend for 
consumers to start demanding products 
that have been created through more 
sustainable practices.  Having a certifi cation 
program would give small business owners 
and communities the incentive to publicly 
recognize that they have achieved these types 
of practices and also give them a competitive 
edge.

How do we initiate a Water Smart Program for water conservation in the city?

Who should be the leading agency?

What incentives are needed?

How do we get industry on board?

DIALOGUE CIRCLE 

How do you get into people’s heads that water is a 

limited and shared resource?
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Jenyfer Neumann, Environmental 
Coordinator, Township of Langley, British 
Columbia

The Town of Langley is a local government 
in the Fraser Valley. The area is largely 
agricultural and it is about 75% rural. 
The water sources are approximately half 
from local groundwater and half from 
the Greater Vancouver Regional District 
water supplies. It is interesting to see the 
regional government taking the lead in the 
CRD, as opposed to the local government, 
and it would be interesting to know how 
important that was to having local buy-
in. It would also be useful to know if the 
metering program had an effect on the 
political will to implement the education 
programs, and how important it was that 
the costs of the local programs were paid 
from the water rates. 

The Town of Langley is about to embark 
on a community-based social marketing 
program to address water conservation 
and it would be very useful to know 
what to anticipate in terms of barriers to 
change; for example, many people within 
the township do not understand that 
groundwater is a very important part of 
their water supply.

Bruce Wilson, Chair, Water Supply 
Association of BC and General Manager, 
Rutland Waterworks, Kelowna, British 
Columbia

The CRD is a very good example of how 
to initiate a program. They have been 
extensive and thorough in setting their 
targets and goals and identifying the 
issues and solutions. It is critical to work 
with people at the local level. “On one 
occasion I sat in a room with approximately 
ten local representatives – it got us started 
on a very successful program. The lesson I 
learned from this was, once you get a few 
people educated and energized, the program 
seems to take off by itself, and people take 
ownership of it”.

People need to understand that in order to move 

forward they may have to change their practices, 

beliefs, and what they have done in the past.

REPORT BACK FROM DIALOGUE CLUSTERS 

How do we initiate a Water Smart Program for 
water conservation in the city?

Importantly, this is about more that just water 
conservation - it is about a way of thinking 
about how everything fi ts together.

It is critical to identify a unifi ed vision and 
get the people you hope to be involved to 
work together on that vision. You have to 
be prepared to tackle things such as old 
regulations and by-laws and be prepared to try 
to make changes.  People need to understand 
that in order to move forward they may have 
to change their practices, beliefs, and what 
they have done in the past.

Timing is important. It may take a drought or 
some sort of crisis to get the political will to 
initiate a program such as metering. However, 
a crisis event can also be a ‘teachable 
moment’. “It is important to take advantage 
of that moment and to build on it, making sure 
that it is appropriate to send a message and that 
the message is clear and honest”.

It was noted that in the past there have 
been a number of programs focused on 
water conservation. “What is the effi ciency of 
recreating these kinds of programs?” and “What 
is the trigger that will make people really take 
notice?”  Perhaps the perceived potential 
impacts of global warming will act as a trigger 
to bring about change in the future.

The average citizen needs to understand 
what ‘Water Smart’ is. Most importantly 
people need to think of the water resource 
in terms of it being fi nite and connected. 
One way of framing the issues is by using 
the ‘water out equals water in’ equation and 
then thinking about how a change in the 
variables will change the equation. The use of 
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standards associated with a program similar 
to what might be included in the proposed 
sustainability certifi cation program could 
be another way to get the message across. 
Having defi ned standards would provide 
a process for people to go through – they 
could then adapt that process at a local 
community level to make it workable. Water 
metering itself provides feedback to people 
through identifying leakages, demonstrating 
seasonal pricing, and providing information 
on individual water usage. People will not 
change unless they know what their use is 
and are able to compare it to others. Also, 
we need to do a better job of teaching social 
responsibility.

The CRD process provides an excellent 
example in terms of achieving the buy-in 
of the public. In this case individual staff 
members are able to go out and talk ‘door to 
door’ with people and are actually convincing 
them quite easily to get onside with water 
conservation. This is an important example 
and we need to build on it.

“We haven’t got time to take years of planning 
to get water conservation programs in place”.

Who should be the leading agency?

In Canada we have the advantage in that 
there generally is public trust in governance 
while in some other countries they may 
be grappling with the fact that there are 
political instabilities and a real mistrust in 
governance.

There was discussion on the role of 
government, and the importance of 
governance at the local level as well as the 
need for federal and provincial leadership for 
water conservation initiatives.

Some people felt very strongly that senior 

government should take the leadership 
because it is a conservation issue and 
concerns every individual.  However, it 
could be more successful if there was a local 
component. It is also important to take into 
account local conditions; for example, an idea 
for watering lawns may work in Victoria but 
may not be applicable in Calgary. 

It was felt that overall there is a lack of 
vision and very little direction coming 
from the Federal Government in Canada, 
and the general feeling was that whatever 
is to be done has to be implemented at 
the local level. At the same time, Canada 
needs a federal framework because there 
are large regional differences and one 
federal vision will not be able to cover every 
geographic region. Often responsibilities 
tend to get downloaded to the local level and 
municipalities where the resources are not 
available to progress with necessary changes. 
Further there is either weak or non-existent 
legislation at the municipal level, particularly 
with respect to groundwater. 

Governments are frequently seen to be 
resistant to making change and that is often 
refl ected in community resistance. There is 
a need for community and public education 
to provide the necessary groundswell of 
information. The Building Sustainability 
Index (BASIX) initiative of the Government 
of New South Wales in Australia is well 
worth examining. This is a web-based 
planning tool that measures the potential 
performance of new residential dwellings 
against sustainability indices. Before anyone 
can obtain a building permit they have to 
enter the website and provide information 
about their building. They then choose, from 
the information provided, a suite of tools that 
will assist them in achieving a substantial 
reduction in the projected water use for the 
building. 

What incentives are needed?

People have to be motivated to make change. 

Governments are frequently seen to be resistant 

to making change and that is often refl ected in 

community resistance.
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There are usually a couple of issues that 
drive a program; sometimes they are 
local issues, and if they are local issues 
sometimes they can be fi nancially driven. 
We need to get away from the idea that 
an environmental approach cannot be 
economical as well.  There are many 
examples in Europe where they are using 
a kind of ‘credit approach’ for various 
environmental drivers.

On one side, the incentive to take up a 
program may be based on economies 
of scale or lack of water, or savings that 
will be realized by a municipality, and on 
the other side there is the natural or the 
environmental issue, that it is the right 
thing to do. If you are initiating a program 
it is very important that you meld the 
people on both sides to get them going 
in the same direction - you have to meld 
environmental concerns with cost savings 
or monetary concerns to have a successful 
program.

Incentives have to be identifi ed and they 
cannot be only monetary. There also have 
to be good feeling, environmentally-based 
incentives. Most importantly they have 
to capture the specifi c interests of the 
people that you want to get involved in the 
program.

The sustainability certifi cation program 
could offer incentives, for example, for a 
water supplier to take on the responsibility 
and volunteer to become certifi ed. In this 
case, it would be helpful to have defi ned 
standards; for example, how to achieve 
specifi c water conservation targets. Similar 
to the ISO program, the process would be 
key.

Special grants targeted at water 
conservation could be provided at the 
government level. Industry needs the same 
kinds of grants to provide the incentive to 
do things differently.

“We haven’t got time to take years of planning to get 

water conservation programs in place”.

How do we get industry on board?

Industry needs to be educated about 
water conservation. Going to some kind 
of certifi cation could be one way of getting 
compliance. Regulations and possibly fi nes 
could also be effective.

SYNTHESIS

Erik Karlsen, Chair, Smart Growth on the 
Ground Advisory Committee and Member, 
BC Water and Waste Association’s Water 
Sustainability Committee, Victoria, British 
Columbia

Leadership and leading change
Ultimately we are talking about change 
and how to bring about change in terms 
of decisions and then how to implement 
it.  Finally, we have to consider adaptive 
management because it is ongoing.

It is clear that we need vision and value-
based leaders if we are going to conserve 
anything.  Conservation is literally an act of 
faith, initially.  Secondly, it is a commitment 
to action. Usually, those who typically have 
vision or are value-based leaders run into 
those who are leaders in accountable systems 
who are typically resistant to change.

These leaders deal with change but they are 
relatively resistant to it because their jobs 
are to be accountable to the maintenance of 
status quo, with some increment of change.  
Therefore, one really needs to try to fi nd a 
way to bring in the value-based leaders with 
vision, people who are basically risk-takers, 
together with those people who are risk-
adverse, so that there is a type of blending.

Leadership is a style – it refers to how you go 
about things.  A couple of terms come into 
effect here, empowerment and ownership.  
Leadership means sharing or giving power to 
people, building their capacity, and bringing 
ownership to them.  It ultimately requires 
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accountability and being able to step out in 
front. 

Another concept is that of leading change.  
Change starts with the genesis of an idea and 
continues on through a set of steps until you 
get to the point where everyone is onboard in 
the mainstream, and then there are always a 
bunch of laggards.

One has to spend much time and energy 
to get to where there will be some success.  
Often we spend our time and energy focusing 
on the laggards who will never change what 
they are doing. Instead, we should really be 
looking for people who want to embrace 
change. They are the risk-takers and we have 
to build success so that they can feel their 

risk was worth it.  There are many other 
stages but overall you start with the risk-
takers, generate success and build towards 
the mainstream.  It is important to gauge 
where to invest your time.  

Another element of leading change deals 
with the various stages of change.  First 
you have to have your information in place, 
based on your research. A good model of this 
is the CRD program - they knew what was 
happening based on their program. Then 
you need to have resonance with people 
- some people will grasp it and then get on 
with it, and others will need some rewards 
and incentives. You have to recognize that 
you will face resistance. Also, few people pay 
attention to real world events. Therefore, 
it is very important to bridge between, for 
example, a drought one year and a rainstorm 
the next. 

Finally, in implementing change there has 
to be a focus on results.  If you do not 
deliver results nothing changes. That is a key 
element.

Leadership is a style – it refers to how you go 

about things... Leadership means sharing or 

giving power to people, building their capacity, 

and bringing ownership to them.  It ultimately 

requires accountability and being able to step 

out in front. 

SOME KEY ISSUES ON WATER CONSERVATION 

Key Observations
• it is more cost effective to spend money on water conservation than on costly 

infrastructure
• if you do not deliver results nothing changes

Key Actions
• place a true cost on the value of water
• introduce groundwater legislation to prevent over-extraction of aquifers
• address water conservation with community-based social marketing
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SINGLE FAMILY RAINWATER MANAGEMENT

Richard Boase, Environmental Protection 
Offi cer, District of North Vancouver

 “I live by the mantra that I am committed 
to having the world be a better place, 
environmentally, socially and ecologically”.

Water conservation in the District of North 
Vancouver
The District of North Vancouver is 
predominantly a single family, local 
government with a population of 
approximately 80,000.  It is developed 
and there is little or no green fi eld 
development in which to take advantage 
of the new water conservation science 
and technology. The challenge the District 
faces is how to make a positive change 
in the physical environment in a ‘retrofi t’ 
kind of situation. At the same time, 
there are twenty-three small fi sh bearing 
streams that support several different 
salmon species in very small populations. 
For the most part these populations are 
clinging to survival - returns can be less 
than a dozen fi sh a year. The District is 
committed to changing this. “If we don’t do 
something, then the perception that nothing 
is wrong will soon become irreversible and 
we are going to be faced with complete 
annihilation of a lot of the natural diversity in 
these streams”. 

The Water Balance Model
The water balance model (www.
waterbalance.ca) is a web-based decision 
support scenario modelling tool that 
allows one to input land use decisions and 
examine how those decisions will impact 
the rainfall characteristics of the particular 
piece of land that is being modeled. 

Case study in the District of North Vancouver
This case study involves a typical lot that is 
1,900 sq meters.  The home and lot were 
developed over 50 years ago. At that time 
there was a very different appreciation of 
nature and property. From inputting a number 
of variables into the model, it was determined 
that in total there is a 13% building footprint 
on the lot, while 19% of the property is hard 
surface, and about 53% is maintained as 
mature tree canopy. The remaining 15% was 
landscaping, including lawn and garden.  The 
same sort of analysis was conducted for a lot 
of the same size in another area of the District 
that was developed less than ten years ago. 
However, the key difference was that the land 
values had changed and this was driving a lot 
of the decisions being made in a different way 
from 50 years ago. Also, people had a very 
different appreciation for their space ten years 
ago.  For this lot, there is a 24% building 
footprint, the maximum coverage allowable, 
while 25% is hard surface and only 23% of 
the property is tree canopy. This latter value 
would have been even lower except that there 
was a covenant on the property to protect 
some trees as it is adjacent to a small fi sh-
bearing stream.

These two different scenarios were input to 
the water balance model and a year’s worth 
of rainfall was placed on each property. The 
result was almost a 60% increase in the 
negative aspects (surface run-off volume) on 
the lot, in going from the style of development 
of fi fty years ago, compared with that of 
ten years ago. If the tree canopy had been 
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removed, then the increase would have been 
88% and if the stream wasn’t there as well as 
some higher legislative authority because of 
the stream, and if the covenant was removed, 
then there would have been a 90% increase 
in annual surface run-off volume.

This same model can be used to analyze 
run-off in small creeks in undeveloped forest 
areas in the District. These kinds of data can 
tell us the number of days per year when 
the run-off exceeds the mean annual fl ood 
condition on the system.  A natural system 
usually has one freshet a year whether it is 
winter precipitation driven, or snow melt; it 
will slowly increase to the point where there 
is a peak in discharge volume and then it 
will start to decline.  For the MacKay Creek 
watershed the data tells us that currently we 
are exceeding that peak threshold discharge 
volume between 80 and 90 times a year.  
That is an unsustainable fi gure in terms of 
preserving the natural ecology of the stream 
and sooner or later the stream will break 
down, and there will be signifi cant erosion, 
land failure on the banks, and extreme 
sediment deposition in the important areas. 
How can this problem be fi xed? “We are going 
to completely revisit the traditional engineering 
method of how we look at developing land”. 

One way to do this is to look at rainfall 
patterns in a more natural way. The pattern 
is the same for most regions - from 70% to 
80% of all the annual rainfall that falls is the 
result of small frequent showers. Systems 
can be designed to deal with small frequent 
rainstorms; for example, the establishment 
of rain gardens on the property, which are 
designed to input some of the water from the 
roof or driveway. Applying the water balance 
model they can determine how to reduce 
fl ooding using engineering techniques. It can 
also be used to determine the hydrological 
changes that would be associated with 
different building footprints and, for example, 
how much driveway or deck should be 
constructed, or different types of soils that 
should be used in landscaping the yards.

“If we apply a range of different source controls 
on a watershed basis to single family homes, 
theoretically we could end up at a point where 
we are only exceeding the mean annual fl ood 
condition 20-30 times year. That would actually 
make a huge difference, not just on the physical 
ecology, and the fi sh population in the stream, 
but also on the livability of the parks and the 
trails and the greenways”.

Seeing results
Use of this model has produced positive 
results. For example, the City of Courtenay 
on Vancouver Island now has a bylaw 
that recognizes the value of a proper soil 
profi le for lawns and they require all new 
developments to have a minimum of 450 
mm of proper organic rich soils when they 
are building lawns. 

ENABLING WATER REUSE

Lance Jakubec, Senior Research Consultant, 
Canada Mortgage and Housing Corporation, 
Vancouver

There are few policies or programs to support 
a strong water reuse agenda within Canada 
- most initiatives are undertaken in an ad 
hoc fashion through the local municipalities hoc fashion through the local municipalities hoc
and the regulatory agencies. Through its 
research arm, the Canada Mortgage and 
Housing Corporation (CMHC) is looking 
at ways of enabling residential water reuse 
within Canada in order to promote general 
acceptance and uptake on a national level 
as well as to tap into the potential reuse 
markets, expected to exceed $6 billion.

The role of CMHC in residential water reuse
One reason for CMHC becoming involved 
in water reuse planning is the anticipated 
increase in infrastructure costs for water 
and wastewater provision, which will have a 
signifi cant impact on housing affordability.  
The National Roundtable on the Environment 
and the Economy has estimated the cost of 
repairing and maintaining Canada’s water 
system to be between $38 billion and $49 
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billion; that is the cost for maintaining the 
existing system, not expanding it.  

The CMHC has a research division 
that undertakes work to make housing 
communities more affordable and 
sustainable.  In the area of water research 
the current focus of CMHC is on research 
and dissemination of issues surrounding 
water conservation and reuse, together 
with some innovative stormwater 
management and some on-site wastewater 
treatment alternatives. The CMHC is also 
playing an active role in helping to develop 
standards for reuse water. 

Case studies

Toronto’s Healthy House
Built in 1996 Toronto’s Healthy House 
demonstrated that water could be 
conserved, treated and reused with 
existing technology, in this case with a 
Waterloo Biofi lter. At that time, the system 
was very expensive and cumbersome 
to monitor. However, this opened 
possibilities for further research and 
demonstration in a variety of settings, 
such as the conservation co-op in 
Quayside Village, North Vancouver, 
and work in northern and remote 
communities. 

CANWEL 
The Canada Water Energy Loop system 
started in the 1970s with technology for 
dealing with source treatment of sewage 
wastewater and energy reclamation. 
One demonstration project was a 382-
unit apartment in North York – it was 
operational by 1976 and considered to be 
a technical success and at the time was 
thought to be 30 years ahead of its time. 
However, it was dismantled in the early 
1980s. Why did it fail? Major investment 
was required to help commercialize the 
CANWEL system. As well, in the Canadian 
climate of extremely low water prices and 
sewer surcharges it was not economically 
feasible.  In addition, there were 

signifi cant environmental approval hurdles 
to overcome and it was not clear who held 
the responsibility for ongoing maintenance of 
the system.  The same major impediments to 
full-scale implementation and acceptance are 
being faced today.

N’Dilo project
The low cost of potable water provisions 
in much of Canada impedes the uptake of 
reuse technologies but this is not the case 
in many northern and remote regions where 
costs can reach up to $54 per cubic metre. 
The N’Dilo project took place in a community 
15 km east of Yellowknife, where the entire 
water supply had to be trucked in. The goal 
was to reduce the demand for trucked water 
thereby making more water available for all 
household uses, and at the same time reduce 
the cost of truck haulage of potable water and 
wastewater.  Another goal was to demonstrate 
the application of wastewater recycling in 
Canada’s north. The technology involved 
an application of the Waterloo Biofi lter. 
Water reuse systems were installed in fi ve 
single-family homes. Grey and black water 
were treated and recycled for non-potable 
uses - the capacity of each system was 
approximately 1,000 litres per day.  To date 
one house is running and being monitored 
- design changes have been implemented and 
the system is being monitored before there is 
a move to operationalize the other four.  A key 
obstacle has been the availability of expertise 
in the rural and remote communities in 
addition to equipment malfunctions. “Just 
getting the components to the site has 
also proven to be very time consuming and 
expensive”.

EcoNomad
This system packages potable water and 
wastewater systems with an integrated 
heating and power system, and runs on diesel 

The same major impediments to full-scale 

implementation and acceptance are being faced 

today.
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generators. EcoNomad was fi rst installed 
in September 2000 at a single family home 
in Eagle Lake in Sioux Lookout in northwest 
Ontario. The cost was about $70,000 - 
$90,000 per unit.  The main benefi t is that 
this is a truly self-contained unit that is highly 
portable (it fi ts in a container truck system). 

International example
Much can be learned from some of our 
international counterparts who are decades 
ahead of Canada.  Germany, for example, 
has a series of technical standards within 
their building code that address components 
of rainwater harvesting; for example, all 
rainwater is treated and reused at the Sony 
Centre in Berlin.  

New buildings in Toronto
Three new buildings in Toronto, the Toronto 
Zoo, the Toronto Exhibition Place, and a 143-
unit residential building, are being developed 
by a private developer.  The driver for the 
developer is to use rainwater harvesting to 
address the need to keep stormwater fl ows 
on-site. A condition of the development 
permit was that the discharge to the 
sewer must be less than peak run-off rates 
under pre-development conditions. In this 
case, stormwater is detained in an on-site 
detention tank and released in a controlled 
manner back to the city’s stormwater system.

Water reuse guidelines in Canada
A signifi cant barrier to the implementation 
of on-site water reuse may be the lack of 
regulation and guidance. This may be one 
case where more government regulation may 
be needed to move the process forward. In 
spite of numerous pilot projects to test reuse 
systems within the residential context, there 
still does not exist in Canada true national 
guidelines to direct the reuse agenda.

Water reuse initiatives in Canadian provinces
In the absence of national guidelines a 
number of provinces and local municipalities 
have forged out on their own to address 
water reuse.  A 2002 CMHC survey found 
that six provinces in Canada permit some 
form of water reuse practices.  BC is seen 
as a leader and is the only province that 
defi nes water reuse in comprehensive 
regulations.  The three prairie provinces 
permit effl uent irrigation of forage crops for 
disposal purposes, with over 57 hectares 
currently being irrigated.  Both Alberta 
and Saskatchewan publish guidelines for 
municipal effl uent irrigation practices.  There 
are three major centres in Saskatchewan, 
Swift Current, Moose Jaw and Lloydminster, 
and 28 smaller communities, that irrigate 
with wastewater effl uent.  Manitoba has 
higher water quality objectives for irrigation 
practices.  Ontario has no specifi c policy, 
regulations or guidelines, but they do issue 
certifi cates of approval for disinfected 
secondary effl uent irrigation on an individual 
basis.  Prince Edward Island has issued 
permits for water reuse irrigation for golf 
course applications.  

Water reuse in Vancouver 
In Vancouver, the GVRD has recently 
approved a drinking water management plan 
that contains goals, strategies and actions 
supportive of non-potable water systems 
using reclaimed water.  In particular, the 
plan has a goal to ensure sustainable use of 
water and a strategy to match water quality 
to usage requirements. In partnership with 
business associations and NGOs the GVRD 
will facilitate networking for the reuse of 
process waters and also investigate the 

In spite of numerous pilot projects 
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feasibility of substituting alternatives to 
drinking water for specifi c applications.

Learning from others
As a starting point in addressing national 
guidelines, in 2002 the CMHC contracted 
a survey to determine what other industrial 
nations were doing in terms of reuse 
guidelines.  The results showed that the 
majority of residential greywater and 
rainwater harvesting practices were used 
for toilet fl ushing and landscape irrigation 
purposes only. Also, there are not a lot 
of technology testing protocols in use 
internationally and it would be diffi cult 
to fi nd one singular model to apply. A 
follow up project took these results and 
summarized the water quality parameters 
for residential reuse. This work has 
provided a strong starting point for the 
development of national reuse guidelines 
for Canada. 

Resisters to water reuse in Canada
There are a number of factors that inhibit 
the widespread acceptance to water 
reuse in Canada, similar to the rest of the 
world.  They include: water quality and risk 
assessment, plumbing and infrastructure, 
technology verifi cation and certifi cation, 
operation and maintenance training and 
certifi cation, costing, and partnerships 
both in Canada and abroad.

Water quality and risk assessment
The Community of Health Environment 
(CHE), the same body that is responsible 
for Canada’s drinking water quality 
guidelines, has authorized a working 
group of federal, provincial, and territorial 
representatives to create guidelines for 
residential water reuse and for toilet 
fl ushing applications. The source water 
for this guideline is not defi ned and can 
be anything from black water to rainwater. 
At the moment there is much discussion 
about the potential implications of this 
guideline and lack of specifi cs.

Plumbing and infrastructure
In terms of plumbing, the Canadian 
Standards Association has recently published 
a dual plumbing standard for non-potable 
water systems. The basic elements relate to 
back-fl ow prevention, cross contamination 
and appropriate labeling of the pipe.  Once 
again, neither the source water quality, nor the 
treatment or storage system is defi ned by this 
standard. 

Technology verifi cation 
There are concerns about the performance of 
on-site and cluster reuse systems. The CMHC 
is currently in negotiations with the BNQ in 
Quebec and the EPA in the US to create a 
technology verifi cation protocol to address 
these concerns.

Moving the agenda ahead 
Clearly, a national strategy is needed to 
identify, prioritize and address the technical, 
economic and social elements required to 
move the reuse agenda ahead. There is a 
need for federal leadership for development of 
national water reuse guidelines and standards 
for wastewater reuse, in addition to policies 
that encourage full cost pricing for water 
resources.  This could be best addressed 
by a national consortium of stakeholders 
representing academic institutions, various 
regulatory authorities from all levels of 
government, standards associations, and 
the private sector who ultimately will have to 
implement them.  

As part of a series of workshops held between 
2001 and 2004, the Canadian Council of 
Ministers on the Environment has identifi ed 
a list of water quality research priority areas. 
One of the key issues that they addressed 
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on reuse was the need for the development 
of simple low cost versatile and low 
maintenance technologies for smaller local 
applications. 

Research needs include:
• There is a need to assess the emerging 
human health concerns for water safety 
on reclaimed water containing emerging 
contaminant concerns, especially with 
respect to pharmaceuticals. 
• There is a need for environmental modelling 
and monitoring of the long-term impacts of 
reclaimed water and for an evaluation of the 
fate of microbial and chemical contaminants 
in reclaimed water in addition to assessment 
of the effects of storage on reclaimed water 
quality. 
• There is a need for more information on the 
impact of water irrigation practices on crops 
and soils and we need more information on 
risk assessment and management methods, 
the design of reuse applications, and the 

Julia Brydon, Pollution Prevention 
Coordinator, Pollution Prevention and 
Assessment Division, Environment Canada, 
Vancouver, British Columbia

The federal government’s role in stormwater 
management relates to water quality and fi sh 
habitat and we often work with local levels of 
government, as they have the direct role in 
local drainage and the storm sewer system. 

development of well-defi ned multiple barrier 
strategies. 
• There is a need for an applied analysis to 
better quantify economic benefi ts of water 
reuse. 

There also needs to be improved 
collaboration and communication among 
researchers in the reuse fi eld.

Summary
The above cases studies describe examples of 
leading change in stormwater management. 
On the one hand, there is something that 
is moving from a higher level framework, 
top-down, led by a government organization, 
starting with an international digest of best 
practices, and on the other, an alternative 
vision which was locally based, evidence 
based, and moved up through the innovative 
use of tools, breaking through conventional 
thinking and a set of personal values. 

DIALOGUE CIRCLE

How do we get the engineering profession to adopt innovative approaches to 
retain stormwater rather than piping it into streams?

Where is the local leadership in managing stormwater differently?

What are the resisters/enablers to reuse of grey water at the national, regional and 
local levels?

How do we get developers on board?

What incentives are needed and who should provide them?

Part of the goal is to enable practitioners 
to take risks and do experiments similar to 
what was described for the District of North 
Vancouver where they looked at different 
ways of designing single family homes for 
areas near fi sh bearing streams. “We need to 
do more of these pilot studies and apply them at 
a broader scale across Canada”. 

The different levels of government all have 
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On taking risks
The concept of risk is multi-faceted. From 
an engineering profession standpoint we are 
looking at risk of failure. The question is: Will 
that system perform over the long run?  There 
are in place tried and proven technologies, the 
standard approach built on years of testing. 
When you branch out beyond this into the 
unknown then you are ultimately taking risk - 
risk as a professional and risk on behalf of the 
municipality and other regulators. In Ontario, 
when industry professionals sign off on the 
drawings, they are ultimately assuming some 
level of risk and liability.  Why then is there 
a need for two or three levels of regulatory 
approvals on designs? 

Wet weather fl ow design 
This program is underway in the City of 
Toronto. It follows a two-pronged approach. 
The fi rst approach is to establish targets, both 
in terms of water quantity and water quality, 
for a particular land use type, based on some 
long-term simulation models.  A developer 
will know in advance what he/she needs to 
achieve as part of the approval process.  The 
second part of the approach is to give them 
the tools. There is a suite of stormwater best 
management practices that the municipality 
feels comfortable with, and some generic 
design guidelines. It is incumbent on the 
developers and their consultants to come 
forward with the fi nal plan that speaks to 
having achieved the targets with a design 
that is then deemed acceptable by the 
municipality.  This is a deviation from the 
way it has been done in the past and it is 
accepting of new concepts; for example, the 
rainwater harvesting tool is a new option that 
is available to a proponent who is willing to 
take the risk of introducing it.  It helps them 
achieve the targets and if they don’t do this 
then they are penalized.  They are penalized 
by virtue of a delay in getting their application 
approved, and in addition if they are unable 
to provide on-site controls then there is a 
fi nancial penalty to the developer.  Using a 
multi-pronged approach really forces the 
industry to move in the direction that you 
want them to.

 “We need to do more of these 

pilot studies and bring them 

to the larger scale across 

Canada”.

roles to play in increasing the profi le 
of stormwater management. “We need 
to extrapolate what we do at a local level 
and assess what effect that has on our 
water quality and all the resources that are 
within it”. Federally, there is no national 
standards program for stormwater 
discharge in place; we work with other 
tools, such as those that deal with effects 
on fi sheries resources, and try to use these 
tools to address the issues of stormwater 
in conjunction with other levels of 
government.

There have been signifi cant changes in this 
region and across Canada about how we 
build and people are starting, for example, 
to look at different kinds of lawns and 
roofi ng, and other options. “We are not 
necessarily prisoners of conventional thinking 
- we have all created it so it could change.”

Michael D’Andrea, Director, Water 
Infrastructure Management, City of 
Toronto, Toronto, Ontario

We need a mix of regulations as well as 
guidance documents for the practitioners 
in the fi eld, whether it is the developers, 
consultants, or most importantly the 
regulators, which includes the municipal 
staff.  The general community, the 
organization itself, needs a cultural shift 
to be more open-minded and open to 
innovation and  taking more risks. We 
work in a very risk adverse environment 
and that is one of the impediments to 
change.
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REPORT BACK FROM DIALOGUE CLUSTERS

How do we get the engineering profession 
to adopt innovative approaches to retain 
stormwater rather than piping it into 
streams?

It is important to invite engineering groups 
into the discussions about planning and new 
kinds of tools to get a better understanding 
of their perspectives. An important part of the 
process should be to bring together different 
groups within the municipalities and involve 
them in areas in which they do not typically 
work.  The engineering groups should work 
to better understand the life cycle costing 
of natural ecological systems.  If they could 
apply how they would cost out a water or 
sewer line to a natural creek using a life cycle 
approach then maybe they would have a 
better appreciation of the costs involved in 
trying to restore a damaged watershed.  This 
type of approach could lead to new creative 
engineering ideas. 

Engineering is a self-regulated industry and 
engineers generally assume liability for their 
design decisions.  A lot of the engineering 
design guidelines are based on long-term 
testing and accepted rule of thumb.  In 
order to get engineers to buy into any sort of 
change, there has to be proof that it works 
based on demonstration projects and applied 
research in communities. “Since we are 
assuming the risk as an engineer or engineering 
body there has to be a proper reward to make 
the change”.

On assuming and managing risk 
From the municipal standpoint when talking 
about ‘risk’, for example with the District 
of North Vancouver initiatives to improve 
infi ltration of water into the soil with rain 
gardens, we have to consider some of the 
problems in terms of soil stability and the 
impact of movement of water through soil 
that could result in landslide issues. There is 
a signifi cant liability component associated 
with the municipality to ensure that the 
development standards protect that. In the 
US this type of liability is even greater in 
terms of litigation.  That is part of the issue 
- to ensure that the standards are given to 
the developers. You can’t pass the risk on to 
the developers by giving them a standard and 
then saying ‘it is your choice’ or ‘it is your 
risk if it doesn’t work’, because ultimately it 
is up to the approval of the municipality. The 
standards have to be proven, they can’t just 
be ‘sounds like a good idea’ or ‘has some 
good benefi ts’. 

One way to minimize or manage the risk 
is to distribute it between a number of 
agencies; for example, in the District of North 
Vancouver, the risk was distributed between 
three regulatory agencies – they each 
approved the project and were committed to 
seeing it through to completion. Thus, the 
project is more likely to succeed and if it fails 
then there is a presumption of risk assumed 
by all levels of government.

Another way to manage risk is to undertake 
pilot projects, with a commitment to monitor 
the effectiveness of the pilot and review 
the design after the effectiveness of the 
technology has been demonstrated. It is also 
important to admit failure when the design 
fails or the concept is too onerous to operate 
and maintain. That information also needs to 
be disseminated to the industry. 

It is important to come up with design 
standards.  If there is an understanding and 
expectation of performance based on an 
original design, then based on monitoring 
data, design standards can be put in 

Using a multi-pronged approach really forces the 

industry to move in the direction that you want 
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place. The risk would be removed by 
demonstrating that the design has been 
implemented in accordance with design 
standards. 

There is a need to work with staff and also 
a need to work at a political level to ensure 
that there is continuous momentum so 
that it doesn’t stop at the pilot project 
level and to ensure that there is some 
expectation that we will continue to strive 
for the performance objectives. 

An economic impact assessment of new 
technology compared with the status quo 
may become the driver to venture off and 
assume some level of risk. It is important 
to assess the risk of innovation versus the 
risk of doing nothing. 

Integrated planning is important – this 
reduces the need to rely on one measure 
alone; for example, in a specifi c land 
development instead of relying solely on 
source controls, they can be integrated 
within the overall servicing plan for the 
development. “This may involve looking at 
opportunities within the conveyance system 
or ultimately at the end of the pipe, whether 
it is stormwater ponds or wetlands, to achieve 
the end objectives both in terms of water 
quantity control and water quality”.

Where is the local leadership in managing 
stormwater differently?

To engage potential leaders you have to 
empower people in the decision-making 
process. Engineers are problem solvers, 
and if they are engaged in the solving of 
the problem then they feel empowered to 
act, and that includes the space to develop 
the new ideas and concepts.

We have to build an education system at 
all levels so that people understand the 
issues. We have to reach them multiple 
times and give them the tools to make 
change and then we have to empower 
them to go along that path. 

Local leadership is required to demonstrate 
willingness to take on risk; that is, to actually 
take on a challenge, knowing that possibly 
some of the supporting science isn’t there 
yet. In terms of demonstrating leadership, it 
is important to set bold, but perhaps not yet 
attainable, types of goals or statements. “It 
is important to step out on a limb and say we 
think there is benefi t in doing something like this 
and so we are going to move down that road”.  

It is also important to “walk the talk”. 
Municipalities often don’t walk the talk 
when it comes to innovation, leadership and 
change.

What are the resisters/enablers to reuse of 
grey water at the national, regional and local 
levels?

Resisters
Resisters include costs, in terms of reusing 
grey water and ongoing operation and 
maintenance costs. You need to push the 
appropriate technology for the location.  “Just appropriate technology for the location.  “Just appropriate technology for the location.  “
because it works doesn’t mean it is the best; for 
example, there are certain things that are just 
too complicated and complex. It may look good 
on paper and when it is fi rst installed, but if 
these buildings are intended to last 50 or more 
years, who will take care of it?”  Value changes 
and cultural differences can be either resisters 
or enablers of change.  The population in 
Vancouver tends to be more open to green 
concepts but there may be a different culture 
in Calgary, and in Halifax a different culture 

An economic impact assessment of new 
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again.  These values really can enable or 
prohibit you from making any sort of change.  

Enablers
One enabler might simply be the reward of 
changing, or the sense of community. For 
example, the people that are involved in the 
Quayside project in North Vancouver have a 
sense of community and a ‘can do’ attitude 
in terms of making sure they reuse the 
water. “That was probably born from a sense 
of environmental sustainability; they just liked 
being able to reduce their ecological footprint 
and that was an intrinsic value.  It defi nitely 
wasn’t economical in the traditional accounting 
sense”.

How do we get developers on board?

One way to get developers on board is to 
improve economic viability and make the eco-
business case. Here you need to offer some 
incentives. In the eco-business case you may 
be able to sell a house for a premium given 
the fact that it is using sustainable, locally 
manufactured or recycled materials. 

Developers might be interested in incentives, 
but that is not necessarily what is going to 
drive them to make change.  They are going 
to make change as the market changes. 
Local government has an ability to infl uence 
the market demand and they can also play a 
facilitation role in helping developers make 
innovation possible by facilitating small 
things that will help them develop more 
effectively; for example, by allowing for soil 
stock piling or recycling locally to reduce 
trucking costs.

Recognition, such as achievement awards, 
would be helpful. “This could be something 
on the regional level – recognizing outstanding 
efforts of the engineering community or the 
development/construction community in terms 
of showing outstanding leadership by doing 
things differently”. 

Developers are interested in cost savings. 
There are examples in countries such as 
Japan and New Zealand where they use 
ecological economics to highlight the 
differences in the life cycle of different 
alternatives; for example, the upfront cost 
could be high but over time you could save 
money. 

What incentives are needed and who should 
provide them?

There needs to be creative discussion around 
what would be appropriate incentives, not 
just monetary but also related to value 
differences. “A lot of it comes down to social 
responsibility and education”.

There is a need for a system of both 
regulations and incentives – some incentives 
to make it possible to make these systems 
sustainable and then continue them with 
regulations. 

Case study on incentives
“I work with a colleague who was a forester 
in England and part of his job was to fi nd 
protected areas of forests that European 
multinational companies would buy up 

Leaders are usually educated. We have to build 

an education system at all levels so that people 

understand the issues. We have to reach them 

multiple times and give them the tools to make 

change and then we have to empower them to 

go along that path. 

It is also important to “walk the talk”. 

Municipalities often don’t walk the talk when it 

comes to innovation, leadership and change.
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and fi nance in order to keep the areas in 
their natural state. The forests were then 
managed, similar to an investment portfolio, 
for their carbon/greenhouse gas credit 
potential. That is a new kind of initiative 
at the national level that could be used 
in Canada to assist municipalities such as 
the District of North Vancouver to have a 
better understanding in terms of the life 
cycle costing of natural ecological systems.  
There are other examples of multinational 
companies that have reached technological 
hurdles; that is, when there aren’t any more 
widgets for their factories to use in order to be 
more greenhouse gas friendly. Instead, they 
look at schemes such as growing a mature 
forest that has an investment upside in terms 
of carbon sequestration and greenhouse 
gases”. 

SYNTHESIS

Troy Vassos, President, NovaTec 
Consultants Inc., Vancouver, British 
Columbia

Risk
A key issue is liability risk and a need to 
educate at all levels.  If there is a common 
level of understanding and knowledge at 
every level, from senior government down 
to the citizens within a community, then 
we can communicate and collaborate.  It 
is critical to distribute risk by involving all 
stakeholders.  

In terms of implementing new concepts 
and technologies, demonstration 
projects are key. It is important to share 
resources and broadcast information 
to other communities and to look for 
commonalities in terms of resources and 
ability to combine resources - the more 
people involved the more the capacity for 
dealing with the perceived risk.  

Incentives are important and not just 
economic incentives – we need to focus 
on sustainability. If we can develop a 

set of tools that identify the social and 
environmental benefi ts of these types of 
decisions others could recognize them and 
potentially quantify them in economic terms. 
“Sometimes in social terms it enables all of us to 
have a better understanding”. 

It is important to learn from your mistakes 
and disseminate all information that is 
gathered, not just about the successes. It is 
easier to share information about projects 
that weren’t successful if there is a broader 
share of involvement in those projects.  

Local leadership is crucial.  Municipalities 
have to maintain these systems in one form 
or another whether it is by regulations or by 
direct involvement. An on-site solution for a 
property that a municipality doesn’t have the 
capacity to service or maintain over the long 
term is not a long-term solution. 

It is important to develop standards and 
tools and prepare guideline documents. We 
should not just look at one solution for water 
management or stormwater retention, but 
multiple tools - different tools will apply to 
different situations, providing some fl exibility 
and better adaptation and adoption by the 
stakeholders. 

Simply doing nothing is a risk in itself. We should 

always be reevaluating and looking at the status 

quo in terms of solutions in times of change, 

particularly in relation to the potential impacts 

of climate change. 

It is important to learn from your mistakes and 

disseminate all information that is gathered, not 

just about the successes.
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Stakeholders have to be involved and there 
needs to be regulatory fl exibility in terms of 
how we manage the solutions.  

Simply doing nothing is a risk in itself. We 
should always be reevaluating and looking 
at the status quo in terms of solutions in 
times of change, particularly in relation to the 
potential impacts of climate change.  

It is critical to fi nd and support those leaders 
within the community that have taken the 
initiative to move forward on this agenda. 
“Look for champions and collaborate and 
network those champions for a more effective 
approach”. 

KEY ISSUES ON STORMWATER MANAGEMENT

Key Observations
• there is a need for national and regional programs and policies to support a water 
  reuse agenda
• local leadership is critical

Key Actions
• practice integrated planning 
• walk the talk
• assess the risk of innovation versus the risk of doing nothing
• distribute the risk between a number of agencies and stakeholders
• look at rainfall patterns in a more natural way
• understand life cycle costing of natural ecological systems
• apply the water balance model to reduce fl ooding using engineering techniques
• introduce stormwater management features in each retrofi t
• use multiple tools, different tools apply to different situations
• develop standards and prepare guideline documents
• improve collaboration and communication among researchers in the reuse fi eld
• learn from your mistakes and disseminate all information, not just about succeses
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SOURCE WATER PROTECTION: WHO’S 
ACCOUNTABLE? WHAT WORKS?

Valerie Cameron, Section Head, Watershed 
Protection and Planning, BC Ministry of 
Environment, Victoria

Source water protection involves the 
protection of source areas that contribute 
to drinking water, either watersheds or 
groundwater.

Examples of source water protection in 
Canada
Ontario is approaching source water 
protection with “big government, big 
regulation and lots of funding”.  They 
recently announced that $67.5 million will 
be put towards support for the Ontario 
Conservation Authorities over the next fi ve 
years for source protection.  In addition, 
they have gone through the second 
reading in the House for the Clean Water 
Act, a sweeping piece of legislation that 
deals with source water protection. The 
allocated funding is just to deal with 
assessment and planning of source water 
areas, not with implementation issues. 
The Alberta government supports the 
much admired Water for Life Strategy 
and there is a very strong source water 
protection component within this strategy. 
That province has devoted a strong 
government presence and $750,000 
for government run assessments for 
source areas.  Despite its relatively small 
population, Newfoundland and Labrador 
has very broad and sweeping source water 
protection measures and a very strong 
regulatory role. To conduct any activity 
in a source water area in that province 
requires written approval from the Ministry 
of Environment. They also have very 
strong reporting requirements for all of 
their monitoring results, for both raw and 
treated water. 

The reality is that source water protection 
is an important part of the multi-barrier 
approach, but few places can afford the 
luxury of protected single use watersheds 
and aquifers. In Vancouver, the GVRD has 
the luxury of having very large watersheds 
that are completely protected but the security 
costs to protect the watershed, not including 
management costs, total greater than $1
million per year.

“The questions I ask myself are: 
• What should be the role of the province, 

of regional government and of municipal 
government, in source water protection? 

• Should all the responsibilities for source 
water protection lie solely on the shoulders of 
governmental agencies or should there be some 
shared responsibility amongst others that have 
some degree of infl uence over the source water 
areas? 

• Who should be accountable for source water 
protection? 

• Is government accountable or is that a shared 
responsibility? 

• Should we put more responsibility on the 
shoulders of local governments, on individuals 
and on industries?  

• Or do communities want government to be in 
a stronger leadership role?”

What works?
There have been few areas of success in 
source water protection in British Columbia. 
The example of the GVRD being able to 
control their watershed certainly works well in 
terms of source water protection, minimizing 
the opportunity for any kind of contaminant in 
the source water area. If there is some control 
over the activities and there is an accountable 
organization running the source water areas, 
then this can be a highly successful strategy.

There has been some success in British 
Columbia with stakeholder involved 

WATER SUPPLY 
PROTECTION
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planning processes. When a broad range of 
stakeholders including government, industry, 
agencies and the public come together 
in the process they take some ownership 
in the planning.  In BC there are some 
problems in targeting mid-level watersheds 
for planning. However, they are currently 
undertaking a pilot water management 
planning process where they are hoping to 
exert some control over water and source 
water planning. Historically this approach 
has been successful, although in one case 
(the Sunshine Coast) they had an involved 
stakeholder group, plenty of funding that 
supported several studies, and they gathered 
lots of information but they could not get 
community support and buy-in, and the plan 
was not implemented. 

There is a higher level of success when the 
best information possible is available. “With 
government and institutions, the more good 
information that you have available on which 
to base resource management decisions, the 
better your chances of success in source water 
protection”.

Effective messaging leads to success. 
“Not only do we have to be doing the good 
work, but we also have to be seen to be doing 
the good work in source water protection.” 
Communicating about successes is very 
important. “It is really the public that holds the 
sway, and in terms of a politically favourable 
climate the public has tremendous infl uence”. 

What doesn’t work?
The biggest obstacle is in not recognizing the 
value of water. We don’t put enough value 
on water compared to some of the other 
resources that we have in source water areas, 
such as forests, aggregate development or 
agriculture.  That is why it has been so hard 
to champion water, and the value of water, 
in some of the source water planning and 
source water management processes.  “If we 
were to put a true cost on the value of water 
then we might fi nd that source water protection 
would be a lot easier, especially when the cost of 
additional water treatment as a result of poor 
source water protection is factored in”.

Another thing that doesn’t work is top down 
government. “People just don’t like it when 
senior government tells them what to do.”  

Another obstacle to success occurs when 
there are extreme polarized arguments - this 
can go on at the industrial, agricultural, 
or residential development levels, or the 
extreme environmentalist preservation 
level.  “When people seem to dig their heels in, 
planning processes just don’t work and it makes 
it really diffi cult for resource decision makers”.

SOURCE WATER PROTECTION IN NEW YORK 
CITY AND BOSTON

Jonathan Kaledin, New York State Counsel, 
The Nature Conservancy, Albany, New York 
(invited comments)

In the US there is a very strong federal 
regulatory system for drinking water, the 
Safe Drinking Water Act, and over the 
past 20-25 years it has been rolled out and 
implemented in increasingly tougher ways as 
far as ratcheting up the standards under it.  
Communities throughout the US by and large 
have fi ltration systems in place as a result of 
this.  

Boston and New York City are the two major 
metropolitan areas in the US that early on 
took very proactive stances in protecting 

The reality is that source water protection 

is an important part of the multi-barrier 

approach, but few places can afford the 

luxury of protected single use watersheds and 

aquifers.

The biggest obstacle is in not recognizing the 

value of water... “If we put a true cost on the 

value of water then we might fi nd that source 

water protection would be a lot easier...”
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their watersheds and water supplies which 
were, in the case of New York, 100 – 150 
miles away and in the case of Boston, 100 
miles away.

Those cities built their water supply 
systems at the beginning to the middle 
of the 20th century. They set up elaborate 
systems to get water to the metropolitan 
areas and with those systems they put 
in place active watershed management 
programs. Those programs have been 
substantially built upon over the 20 year 
period during which the Safe Drinking 
Water Act has been put into play. 
The reason for this is that both cities 
have waivers from the very expensive 
infrastructure requirements that come 
with the Safe Drinking Water Act. In New 
York City’s case they had a $3 billion 
water fi ltration plant in the drawing 
stage, but rather than spend $3 billion 
on infrastructure the City got the US 
EPA to grant it a waiver under the Act, 
and in exchange for that it committed 
to spending, over a decade, anywhere 
from $200- $400 million on watershed 
protection. New York draws from the 
Catskills watershed in a mountainous 
range straight north of the city and to the 
northwest the Delaware River Basin. The 
city has been very aggressive and has 
been given the authority to go out and 
buy up watershed lands; that is, they buy 
the development rights off of the lands 
through conservation easements.  New 
York City has been actively using that tool 
to protect its watershed.  Boston has also 
done a very good job in protecting its 
watershed through the years.  

There are many issues involved, one of 
which is the negative aspects of top-down 
government. The communities which 
are affected by the New York City and the 
Boston watershed protection strategy are 
generally antagonistic towards this work.

PROJECT TWIN STREAMS – A QUADRUPLE 
BOTTOM LINE COMMUNITY DEVELOPMENT 
MODEL OF STREAM RESTORATION

Helen Haslam, Mediator and Advisor, 
Community Engagement, Waitakere, New 
Zealand

Background
Project Twin Streams is an example of using 
a top-down/bottom-up meeting point as a 
way of engaging local urban communities 
in a major stormwater quality and quantity 
environmental program.  

The Project Twin Streams catchment is very 
large. It starts at the top of the Waitakere 
Range, goes out beyond Auckland, and 
from there running down to the Waitemata 
Harbour are fi ve major streams which run 
into two big creeks. The receiving water 
for the streams and major creeks is the 
Waitemata Harbour.

The water quality in these creeks and streams 
is not good due to poor early town planning 
and there is major fl ooding which is getting 
worse, together with garbage dumped in the 
streams. There is often a lack of awareness of 
this, even in terms of the poor water quality. 
“We now have generations of communities 
who have become really disconnected from the 
natural environment.  That has been of major 
concern to the Council and also to the very 
politicized community in Waitakere City who 
have been pressing for years for clean-up of the 
waterways”.

Objectives of the program
Regional funding ($45 million) was 
secured to address fl ood mitigation and 
stormwater quality throughout the whole 
of the catchment.  The contract required 
that there be social, economic, and cultural 
outcomes for the project, although these 
were not spelled out. They asked: Should 
we go the way of paying contractors to 
come in and clean it up and do the planting 
and the maintenance or should we use the 
way that was traditionally used by Council 
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in the past, that is, organized planting 
days involving community members, and 
associated social events? They wanted to 
know that in the long term there would be 
a really signifi cant system and they felt that 
both of those options were not going to 
bring about signifi cant sustainable change. 
The last big question they asked was: Is 
there a better way to achieve sustainable 
outcomes to bring about changes that our 
grandchildren and great grandchildren and 
three and four generations down the line are 
going to benefi t from?  “To do that we realized 
that  our community needs to understand the 
causes of degradation in a way that engages 
their hearts and minds so that they are really 
motivated to change attitudes and behaviour.  
The communities also needed to be involved 
in helping to create the solutions - not just 
understanding the problems, but helping to 
fi nd ways to create the solutions and then 
implement them”.

Program development
The program was developed using a 
quadruple bottom line approach where 
environmental goals were used to make 
a different social, economic, and cultural 
well-being of local communities.  “It is 
being used as an opportunity to up-skill people 
and create new jobs and businesses, and it is 
creating opportunity for young ‘at risk’ people 
and many other minority groups in the city. 
It is also providing an opportunity for diverse 
cultural communities and different ages and 
abilities to come together and to understand 
and appreciate each other and to celebrate the 
diversity of different perspectives”. 

Project activities include:
• replanting and restoration and repair work 
on streams
•  development of integrated catch 
management plans
• implementation of low impact urban design 
methods
• development of walk/cycle pathways on 
streams in urban areas, to connect people to 
their environment
• development partnerships with tertiary 
institutions and with the Council of Business 
Development, local businesses, and local 
Ministry of Economic Development
  
Program Evaluation
Full monitoring and evaluation of the 
project is being conducted and will address 
environment, social, economic and cultural 
objectives.

Meeting the long-term goals
In order to achieve long-term understanding 
and ownership by the community they 
decided that they needed to hand the 
project over to the community to run. Using 
a community development model they 
contracted the project out to six community 
organizations, well-known organizations who 
knew and understood their communities, 
and how to work with them and how to reach 
people that the Council traditionally did not 
know how to reach. “We haven’t just gone and 
shoulder-tapped organizations that we thought 
we should be engaging. We have gone through 
a fully contestable process as was required by 
Council for the contracts”.

Overall the community organizations are not 
only meeting their performance measures but 
are surpassing them and in many instances 
are challenging Council to provide more 
resources so that they can progress more 
rapidly. The organizations are connecting 
with their own communities in very creative 
ways, and they are helping local people 
rebuild their relationship with local streams.  
“The communities where the project is already 
underway are really taking ownership not only 
for themselves but also for their children and 

We now have generations of communities who 

have become really disconnected from the 

natural environment. 

“It also needed the communities to be involved 

in helping to create the solutions - not just 

understanding the problems, but helping to fi nd 

ways to create the solutions and then implement 

them”.
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their children’s children, for the future”.

Community education
A critical part of the project is getting 
across to the people the reasons for the 
causes of degradation and the ways to 
change their behaviour so that things 
can be done differently in the long term. 
This part of the project is using creative 
processes to create learning opportunities, 
through arts programs and school 
education programs.

Lessons learned to date
After three years, they have learned that 
it is essential to keep communities in the 
drivers seat, trusting that they know best 
what works for their own communities – it 
is clear that Council shouldn’t be coming 
in top-down telling them how to do things. 

A major challenge is to identify creative ways 
to get the message of sustainability out to 
the wider community. Another challenge is 
to secure on-going funding (beyond 2012). 
To do that they are looking at developing a 
community trust that will run the program, 
instead of the Council.  They are currently 
creating methods of monitoring and 
evaluating the quadruple bottom-line project 
that could be capable of capturing the wider 
processes and unexpected outcomes that they 
are seeing with the project.

“The communities where the project is already 

underway are really taking ownership not only 

for themselves but also for their children and 

their children’s children, for the future”.

How do we get land use management regulations incorporated into water supply 
protection?

Can governments be restructured to give priority to water supply protection?

What does a comprehensive source water protection strategy look like?

What are some good examples of source to tap protection methods?

How many barriers are there in a multi-barrier approach?

DIALOGUE CIRCLE

Jose Miguel Zeledon, Director, Water, 
Ministry of Environment and Energy, San 
Jose, Costa Rica

Can governments be restructured to give 
priority to water supply protection?
From a total area of 51,000 km2, the 
government of Costa Rica provides up to 
29,000 m3 of water per person annually. 
Twenty fi ve percent of their territory is 
in one way or another protected by the 
government as a nature reserve. It is very 
important for the Government of Costa 
Rica to protect the watershed.

There is a new government policy that 
recognizes the value of water and there was 
a consensus of everyone who was invited to 
the discussions that as part of the policy a 
water tax should be put in place. “They now 
understand that protection and conservation 
does not happen by itself - there has to be money 
involved, someone has to pay for protecting 
the water”. A new law was established and 
since August 2006 this CANON (water tax) 
has been in place. This tax is expected to 
be in place for at least seven years with the 
expectation of raising US$10 million, which 
will be invested in water protection.
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Anitgone Dixon-Warren, Groundwater 
Specialist, Township of Langley 
Ground water supply

The Township of Langley has a commitment 
to double their population over the next 20 
years and that is putting a lot of pressure 
on the local resources, going beyond water.  
When it comes to the water issue the 
municipality provides water to about 80% of 
the local residents. About 50% of this water 
is GVRD water but they also have 18 wells 
that are operated at the municipal level. 
In addition, there are approximately 5,000 
private wells in the area which supply the 
remaining 20% of the population.  

Overall, when it comes to source water 
protection the Township is facing signifi cant 
problems. Currently in BC there is no 
regulation when it comes to groundwater 
use, and there is signifi cant over-extraction 
occurring in the area. In fact, drops of up 
to 10 metres have been detected in the 
aquifers for the Township’s own wells. There 
is great concern that they have reached the 
point where some of these aquifers may be 
depleted.  

The Township did develop a water 
management strategy in 1998 - it was 
developed by the community with Council’s 
endorsement. They are at the point now 
where they can only do so much - they don’t 
have control over land use in the Agricultural 
Land Reserve (ALR), which is a big part of 
their area, they cannot control groundwater 
extraction, and there is very limited 
legislation. “It is hard to know the extent of 
the problem when you don’t even know what 

the problem is because there is no permitting or 
licensing in place.” They have done extensive 
water modeling in the township but it is all 
based on best guess estimates. 

The Township is currently working with the 
province on a pilot water management plan, 
but that only deals with their jurisdiction 
- they share aquifers and watersheds 
with adjacent municipalities, Surrey and 
Abbotsford. “We can’t control what they do, 
yet they do impact us and we impact them”.

Diana Allen, Associate Professor, Earth 
Sciences, Simon Fraser University, Burnaby

Groundwater supply
In any area that has metering there is a 
good sense of how much water is used and 
who in particular might be overusing water, 
or using a little bit more than their share. 
However, there are many Canadians that are 
on groundwater systems and surface water 
springs and we have no idea how much water 
they are using. “In fact 25 percent of British 
Columbians are on groundwater and that is a 
lot of water use that we know very little about”.  
However, one thing that we do have in this 
province is a very good water well database. 

We need to better understand the 
groundwater resource. Through community 
engagement and community-based projects, 
we need to better inform people about their 
groundwater supplies. In particular, there is 
a need to understand the interconnection 
between groundwater and surface water.  “We 
don’t understand that what we do in taking 
groundwater out of the ground will undoubtedly 
affect the nearby streams, and vice versa.  … 
The general public does not understand that 
there is a connection between that hidden 
resource in the ground and what they see on the 
surface”.

In any area that has metering there is a good sense 

of how much water is used and who in particular 

might be overusing water, or using a little bit 

more than their share. However, there are many 

Canadians that are on groundwater systems and 

surface water springs and we have no idea how 

much water they are using.
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what is the right thing to do in order to protect 
drinking water sources but I think we would be 
having a different kind of a conversation if we 
had a logging company, municipal politician, 
or representative of a range association sitting 
at this table, because they would be bringing 
the reality of their lives to the discussion”. 
What solutions are there to help us balance 
drinking water protection and source water 
protection with some of the other issues 
with respect to development and people’s 
economic well-being? This is the question 
that people in government have to wrestle 
with on a daily basis.

In the New Zealand case study a wide variety 
of people were brought into the process, 
because the educational outreach efforts 
were aimed at making them understand 
what source water protection meant to them 
directly.  It gets more diffi cult when you are 
dealing with situations where watershed 
protection or source water protection 
efforts are affecting the timber industry, for 
example. In this case, they may be affected 
economically because they are forced to 
protect timberlands on properties that they 
would normally cut, for their watershed 
protection values. We need to get everyone 
together, no matter what their economic 
interest or socio-economic background,  
so that they can at some level relate to or 
understand their relationship to water - that is 
one way of trying to get them into ‘the fold’. 

Currently in BC there is no 

regulation when it comes to 

groundwater use, and there 

is signifi cant over-extraction 

occurring in the area.

Craig Orr, Executive Director, Watershed 
Watch Salmon Society, Coquitlam

The issue that we are always looking 
at is: Who is accountable and how do 
we enhance accountability? There has 
been a lot of dialogue about educational 
programs and incentives to conserve, 
reduce, protect, and innovate and the 
obstacles for that.  What we have not 
heard about are the opposing forces that 
we see in government.  We have numerous 
programs on reducing water use and 
individual water use incentives, but on the 
other hand we have city councils whose 
sole function is to promote growth to 
maintain or increase tax bases. 

REPORT BACK FROM DIALOGUE CLUSTERS

Traditional knowledge
It is important to incorporate the long-
term understanding and knowledge of 
watersheds that the First Nations people 
in British Columbia and the Maori people 
in New Zealand have. “We are required 
by law to have the Maori involved in all 
our planning processes and programs …  
we recognize that they understand the 
intrinsic value of the water and the natural 
environment and they are carrying an age old 
knowledge and understanding of the issues 
that we are dealing with and so we can learn 
a lot from them”.

Balancing source water protection with 
other issues

Broadening the constituency
“It is easy for all of us here to agree on 

We need to get everyone together, no matter 

what their economic interest or socio-economic 

background,  so that they can at some level 

relate to or understand their relationship to 

water ...
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Case studies: New York City and Boston
In the New York City watershed, 100 to 150 
miles away in the Catskills, the communities 
are struggling economically. They have 
had a history of logging and agriculture 
but those industries are declining, and the 
communities are very upset at the city’s 
authority to regulate and control watershed 
lands.  What has the city done to try to bring 
those citizens into the fold? There are some 
specifi c economic concessions; for example, 
they do not take the land off of tax rolls, and 
there is assistance from the state to do that.  
It also has a community outreach program in 
terms of trying to explain to the communities 
why the city is doing this. This program has 
not been totally successful and there is still 
a great deal of antagonism between the local 
community and the city.  

The City of Boston watershed and water 
supply are very big reservoirs in the centre 
of the state from which water is piped 
and pumped east 100 miles into greater 
metropolitan Boston.  Here, the communities 
are quite critical and there is a latent anger 
at the fact that this happened.  When 
the reservoir was built back in the 1920s 
and 1940s it actually fl ooded farming 
communities and there are people with 
family connections to those communities 
who still feel displaced. “In those watersheds 
there are actually rights allowed for recreation 
and hunting and fi shing which helps to pull the 
communities into accepting what is going on, 
but it doesn’t fully do so”.

Case study: the City of Kelowna
“To do nothing is totally unacceptable. The 
Drinking Water Protection Act has been in place 
now for four or fi ve years and basically in my 
area we haven’t moved one step forward in our 
source water protection. We have a population 
of 120,000 in the immediate area of the city of 
Kelowna and we have cows standing knee deep 
in our intakes, not in our watersheds, right in 
our intakes”. 

Part of the Drinking Water Protection Act 
program was to designate drinking water 

offi cers.  We need to empower those people 
and give them the ability and the support 
to implement some very basic changes. 
However, the government is not acting on 
this. “We can’t phone our drinking water offi cer 
up and say look we have a rancher in our area 
that is running about 87 head of cattle and his 
cattle are affecting the drinking water quality 
for 4,000 people in one small area”. There 
are people camping right on the drinking 
water reservoirs, and camping without toilet 
facilities because the Ministry of Forestry has 
given up the running of these forest areas 
that they set up years ago. The campers are 
still there and there is no control over their 
activities.  

New York is a good example of going out to 
purchase land to provide some protection 
around their intakes and reservoirs.  “Our 
government is selling our land. We have leased 
crown lands around what the government now 
calls recreational lakes, although the lakes 
were originally drinking water reservoirs that 
were created solely for the purpose of supplying 
drinking water.” 

There is also evidence of global warming and 
in the future those reservoirs may have to 
be raised. That will possibly mean having to 
purchase those properties back from private 
individuals at premium dollars. 

“Our expectations are not to eliminate all 
the other activities in our watersheds, but 
our request is for the government to start to 
do something. Source water protection is not 
a substitute for treatment. In order to get 
fi ltration for the system servicing this small 
community of 4,000 people, we are looking at 
a cost of $18 million or more.  What does work 
is source water protection - it is the easiest and 
most effective method of risk reduction that we 
can come up with.  In this case, if we don’t have 
the money to put into the fi ltration treatment, 
then what we have to do is reduce the risk.” 
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How do we get land use management 
regulations incorporated into water supply 
protection?

New York City
The regime in New York was put into place 
a long time ago, and it is authority based.  
New York extended some kind of legal 
jurisdiction to move in and take over these 
areas. 

The recent efforts of the city to be very 
proactive in buying up watershed lands 
came about as a result of the US Federal 
Safe Drinking Water Act. It has been re-
authorized several times since then, the 
last time in 1996 and the standards under 
it have kept getting tighter and tighter. 
“New York City is a very good example of a 
municipality that has come up with a multi-
year plan and putting aside the fact that 
it was forced to do so, or chose to do so in 
the face of having to incur some substantial 
capital infrastructure costs, nevertheless it 
has come up with a very good and aggressive 
watershed protection plan.  It then received 
at the State legislative level the authority to 
act outside of the City’s jurisdiction, again to 
protect its own watershed lands”.

Kelowna, small city in the Okanagan, has 
no likelihood of getting jurisdiction similar 
to that of New York. There are however 
some very basic things that can reduce the 
risk signifi cantly; for example, regulations 
can be put in to protect groundwater. 

This can be addressed in three steps: fi rst, 
people have to understand what the needs 
are; second, they have to have pathways 
to deal with these things; and third, there 
needs to be resources and rewards, where 
the resources are the pathways. “We have 
to focus on what the problem is and how to 
deal with it”. There are intrinsic and real 
and rational objectives associated with 
pathways; for example, pathways that meet 
the standards, prescriptions, practices, 
technologies, etc. There are some intrinsic 
rewards and some real world rewards. 

For example, in the case of Kelowna, what is 
needed to keep the cows out? Is it fencing? If 
so, then we should fence it. “You have to make 
it a little more simple”.

Groundwater is not protected under the 
Drinking Water Act. The farming industry 
has a signifi cant impact on the quality 
of the groundwater. It is possible to do 
environmental farm plans, but it is voluntary 
and not required. “You have people who 
are putting pesticides in manure and there is 
nothing you can do about it. With the way the 
legislation is currently set up, if you do manage 
to identify a problem, it is usually reactive and 
too late to protect the water quality”.

With aquifers, there is also the problem of 
over-extraction and in many cases, especially 
involving industry, there is no legislation in 
place to prevent this.

Toronto
The City of Toronto believes that source water 
protection is not a municipal responsibility 
and instead the province needs to step 
up to the plate. The issues are of such a 
regional scale that the province needs to be 
fully involved and they should be directing 
the action. They have within their purview 
and the legislation the authority to impose 
the kind of land use planning constraints 
that a municipality cannot do. From a more 
regional context the province has the ability 
to impose the kinds of constraints that are 
necessary for source water protection.  They 
have divested their responsibility onto the 
Conservation Authorities, which is a logical 
approach in terms of managing source water 
away from the Great Lakes.  “However, much 
of the withdrawal is from groundwater based 
sources and when you are looking at regional 
aquifers, it brings into question the notion of 

“To do nothing is totally unacceptable. The 

Drinking Water Protection Act has been in place 

now for four or fi ve years and basically in my 

area we haven’t moved one step forward in our 

source water protection.”
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having a watershed group that is focused on the 
geographic limits of the surface watershed as 
opposed to the limits of the ground watershed 
as a way of trying to impose and direct source 
water protection activities”. When it gets to 
the point of making the diffi cult decisions the 
appropriate governance structure has to be at 
the provincial level.

British Columbia 
In BC there are 4,500 permitted water 
systems under the Drinking Water Protection 
Act. This is a mix of groundwater and 
surface water, with about 80% coming from 
surface water and 20% from groundwater, 
for drinking water purposes, although 
there is a higher groundwater component 
for agricultural purposes.  It would not 
be possible to buy up all the land for the 
protection of these 4,500 water systems. 

We have to think about a better way to 
manage those source water areas, both 
aquifers and watersheds, beyond just buying 
up a watershed and keeping everybody else 
out. The GVRD have very high annual costs 
associated with ensuring security of their 
watersheds. Clearly, not every community will 
be able to do this. We have to come up with 
some other ways of dealing with source water 
protection.

Tension between capital infrastructure needs 
and sole source protection
There has to be an integrated approach 
that addresses both capital infrastructure 
needs in the water area and sole source 
protection. Also, it is important that we not 
underestimate the costs associated with sole 
source protection and watershed protection 
work. Similar to the GVRD, New York City 

spends a very large amount for security of 
its watershed. They also have very active 
management programs as does Boston in 
terms of, for example, keeping Canada Geese 
out of the reservoirs.

Transboundary water protection issues
Sometimes the responsibility for water 
protection has to go beyond municipal and 
provincial authorities and include federal 
agencies as well. For example, the Abbotsford 
aquifer in BC extends over the border into 
Washington State. It  is heavily contaminated 
with nitrates due to agricultural activities. In 
BC there are no water rights for extraction 
while Washington State not only regulates 
water rights from the ground, but also they 
do not allow you to take water from the air 
and use it without having a water right.

The primary jurisdiction is provincial, there is 
no doubt about that. The Province has a lot of 
legislative tools that it needs to use in taking 
action right now and that is why the Drinking 
Water Protection Act was brought in. They 
have the primary jurisdiction over water 
and over groundwater as well, including the 
Abbotsford aquifer. “I do have to emphasize 
that not only does the Province have primary 
legislative jurisdiction, it doesn’t appear to be a 
priority and this is not to slight any civil servant 
who is working on this issue. The Premier of 
the Province made water one of his fi ve great 
goals, but then he did not put any resources into 
funding the number of people that are needed 
to enforce the law and to develop new laws”. 
BC is the only jurisdiction in North America 
without groundwater legislation; there are 
new groundwater protection regulations, 
but they “are quite minimal and relatively 
meaningless”. “No one is denying that it takes 
many jurisdictions to work together but the 
province has primary responsibility, and it needs 
to take action fi rst”.

In terms of water protection, rather than 
seek the unrealistic situation of sole source 
protection as in the case of Vancouver’s 
watershed, it is more important that there 
is a multi-level, multi-tiered involvement 

Groundwater is not protected under the 

Drinking Water Act... “The way the legislation 

is currently set up, if you do manage to identify 

a problem, it is usually reactive and too late to 

protect the water quality”
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including everything from regulations 
to changes, using a comprehensive 
approach. 

Can governments be restructured to give 
priority to water supply?

The question is, to what extent are the 
different ministries within the provincial 
government integrated. The concept and 
culture of sourcewater protection applies 
across the board.  “It would be good to get 
away from this current climate of certain 
ministries representing economic interests 
but not taking responsibility for some of 
the environmental consequences of those 
economic interests”.  We should consider 
integrating the concept of source water 
protection into the various Acts related to 
forestry, fi sheries and agriculture. 

Some suggest that unless it becomes 
accepted at the Premier’s level then you 
are not going to get anywhere with cross-
ministry support, capacity building and 
funding. This was the case in Australia 
where until the Prime Minister took 
responsibility for the national water 
program the same things were happening 
that are now happening in Canada - 
burning out people at ground level and not 
integrating enough for the programs to be 
successful over the long term.

“One thing has to be realized - we can 
no longer continue to work piecemeal on 
this, and if we are going to have integrated 
watershed management, either provincially 
or regionally, based on regional watersheds 
or nationally, it has to be a cross ministry 
initiative”.

In BC, with the development of the 
Drinking Water Protection Act there 
were discussions about the possibility of 
creating a ‘Ministry of Water’ but it was 
decided that it would be more effective 
to have collaboration and integration 
of all ministry agencies’ activities that 
pertain to water. Recently an MOU was 

signed between seven ministries including 
forestry, agriculture, fi sheries, energy and 
mines, community services, environment, 
and health. The MOU set out the protocol for 
how to integrate water management in the 
province and within that agreement it set out 
regional protocols for people working on the 
ground. It also recognizes that the Drinking 
Water Protection Act actually trumps a lot 
of the other legislation that those ministries 
work under and therefore they have to 
recognize water as an issue when they are 
following their individual mandates from 
within their ministry.

Government capacity
There is a call in Canada to enforce the laws 
that we have, especially with respect to 
groundwater.  There is a problem however 
in that there are defi cits in government 
capacity, and these defi cits have been 
increasing over the last 20 years with more 
conservative governments, particularly 
provincially. “Environment departments have 
been slaughtered in size and effectiveness”. In 
some cases, because the staff has been cut, 
there is little monitoring, poor data collection 
and integration, and large gaps in the science. 
This reduction in capacity compromises the 
ability to collaborate with broader groups of 
stakeholders in order to develop a new water 
ethic.  This makes it very diffi cult for partners 
such as watershed groups that already suffer 
from volunteerism burn out. “We are not going 
to get the capacity to manage water properly in 
Canada unless new institutions arise”.

The concept and culture of sourcewater protection 

applies across the board.

BC is the only jurisdiction in North America 

without groundwater legislation; there are new 

groundwater protection regulations, but they “are 

quite minimal and relatively meaningless”.



44

In the US, in the initial days following the 
Clean Water Act there was very good grant 
funding from the federal government for 
building wastewater infrastructure in cities 
and communities. That funding dried up 
with the turn towards conservatism within 
the government about 20-25 years ago. 
However, it was replaced by loan systems 
where the States receive money every year 
from the federal government and they have to 
commit it to low interest or no interest loans 
to communities for building infrastructure 
projects.  These include both drinking water 
supply projects and wastewater projects. 

A lot of institutional changes that have gone 
on in the US in response to the challenges 
of creating integrated structures. In Canada, 
“we were further ahead in this area in 1990 with 
the national and provincial roundtable processes 
than we are today”.

provincially enforced or legislated, then that 
could alleviate some of the political pressure 
that is possibly a source of resistance to  
change. 

SYNTHESIS

Jonathan Kaledin, New York State Counsel, 
The Nature Conservancy, Albany, New York

Source water protection seems to be a 
broader issue than watershed protection 
alone. There are uncharted territories in 
water that we are grappling with, including 
groundwater use and spring water use and 
the connection between the two. 

Another theme is on the role of government, 
the interconnections between the different 
levels of government, and the need for 
leadership. That leadership often equates 
with fi nancial resources.  Leadership is 
needed: in terms of assessments as has been 
done in Canada at the provincial level; in 
terms of Costa Rica where the government is 
actually having its citizenry pay for watershed 
protection - “a bold and courageous and 
progressive step is how I would characterize it”; 
at the local governmental level - there are 
good examples of governments taking steps 
to protect watersheds that are important to 
them and engaging their communities as 
well. 

Another theme is community engagement 
and how important it is. “The New Zealand 
case study was a beautiful example of that and 
a very hopeful case study in that it shows an 
intergenerational connection to a watershed and 
water body that should produce results that are 
long-lasting”.

We have much to learn from indigenous 
cultures, whether it is the Maori, or the BC 
First Nations, and we have to work as hard 
as we can to create environments for them 
where they don’t feel marginalized but feel 
that they are very important contributors to 
processes such as these.

There is a call in Canada to 

enforce the laws that we have, 

especially with respect to 

groundwater.

How many barriers are there in a multi-
barrier approach?

The human barriers, including the regulators, 
enforcement offi cers, and operators of the 
small treatment plants themselves, are a vital 
component in the multi-barrier framework. 
There is no one single barrier that is 
operating 100% - instead there are a number 
of barriers and they have cumulative effects. 
If you move towards a broader more inclusive 
approach and ensure that all the interests 
(for example, environmentalists, forestry and 
hydro industry, politicians) are represented 
in an integrated way, whether or not it is 

“We are not going to get the capacity to manage 

water properly in Canada unless new institutions 

arise”.
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Finally, one of the important aspects of 
examining source protection and water 
supply protection is to assess the benefi ts 
of the ongoing work in this area; whether 
it is the province of British Columbia 
where 60% of the citizenry is getting its 
water from watershed protected water 
bodies, or New York City where a major 
metropolitan area of the world has a water 
supply system that is still unfi ltered as a 
result of very aggressive steps to protect 
watershed lands, or whether it is assessing 
the benefi ts in working to protect fi sh 
species or water quality benefi ts.  “We have 
got to be very clinical in terms of assessing 
the benefi ts but also very proactive in making 
sure that we as societies understand the 
benefi ts of doing water supply and sole source 
protection work as opposed to falling into a 
hard infrastructure engineering solution to 
water issues that we have”. 

“We have got to be very clinical in terms of 

assessing the benefi ts but also very proactive 

in making sure that we as societies understand 

the benefi ts of doing water supply and sole 

source protection work as opposed to falling 

into a hard infrastructure engineering solution 

to water issues that we have”. 

SOME KEY ISSUES ON WATER SUPPLY PROTECTION

Key Observations
• source water protection is a broader issue than watershed protection alone
• community engagement is critical
• government bodies need to connect with each other

Key Actions
• enforce the laws that we have
• assess the benefi ts of ongoing work
• work out how to take advantage of on-site resources
• put natural processes to work
• integrate the concept of source water protection (cross-ministry, capital 
  infrastructure and source protection, etc) 
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INFRASTRUCTURE 
RENEWAL

BIOCLIMATIC INFRASTRUCTURE

Steve Moddemeyer, Senior Strategic Advisor, 
Department of Planning and Development, 
City of Seattle, Washington

Examples of work on sustainable 
infrastructure
In the fi eld of sustainable infrastructure, it 
is important to note the groundbreaking 
work of the architect Ken Yeang who has 
developed environmentally friendly design 
strategies for ecologically sustainable, or 
‘green’, high-rise buildings. His building 
designs take into account the wind, sun, 
air, and as much as possible plants, and 
he uses native natural processes to inform 
and enliven his buildings. This approach 
addresses the design of buildings in terms of 
responsiveness to climate and environment.

“In a recent conversation with a colleague 
from the International Water Association, we 
discussed the fact that many cities unconsciously 
renew their infrastructure instead of consciously 
renewing their infrastructure”. In North 
America, many cities have only been built 
once and we tend to think that that is the 
way it has to be. However, in other parts of 
the world cities have been built and rebuilt 
over hundreds of years and that has involved 
long-term thinking and vision. For example, 
in Tokyo, a city of 26 million people, planners 
are now looking ahead to envisage where 
they will be in 50 to 100 years as they work 
out their renewal strategy.  “It isn’t just fi x 
what we’ve got, it is really looking at where we 
want to be in the future”.

Working towards sustainable infrastructure
There are a number of elements that cities 
could consider when striving to achieve 
sustainable infrastructure in the future, 
including: 
•  shrink the ecological footprint

• think of rain and sun as resources, not 
waste products
• use natural processes to create livable 
sustainable environments
• think of buildings in the public realm 
sharing our infrastructure
• celebrate and reveal natural processes
• think of money as a renewable resource
• we need to act now in light of where we’ve 
come and what used to be here, on behalf of 
the future.

Shrink the ecological footprint
Can we shrink the ecological footprint and at 
the same time provide more of the resources 
right on site and keep them there and make a 
better city?  The answer in many ways is yes. 
For example, the standard buildings today are 
designed to keep the sun out to stop them 
from getting too hot, and to keep the rain 
off so that the buildings don’t get too wet; 
that is, sun and rain are essentially treated as 
waste products.  Then heat and cooling are 
imported from distant places via electricity 
and water.  We need to work out how to take 
advantage of those ‘on-site’ resources.  For 
example, the city of Seattle uses 80 million 
gallons of water per day for potable water, 
inside city limits.  If the rain that falls on the 
city could be stored, it would provide the 
equivalent of 160 millions gallons per day. 
Instead, all of the money that is spent on that 
rain is used to deal with its running off and 
its pollution. About $100 million dollars a 
year is spent dealing with water pollution in 
Seattle, between the sewers and stormwater 
systems.  Another $20 million a year is spent 
to keep the water supply infrastructure up 
to date. A lot of money is being spent on 
resources that are already available onsite.

Putting natural resources to work 
There are numerous examples of putting 
natural processes to work for the buildings 
and for the neighbourhood. For example, 
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a green roof is an evapo-transpiration 
medium – similar to what happens in 
a forest - if you water it, it evaporates 
and that works as a cooling mechanism.  
Currently, roofs are built with a membrane 
and insulation, and then a waterproof 
membrane and then the green roof is put 
on.  Instead, if the green roof was put on 
like a concrete lid and it was watered in 
summer, it would start evaporating and 
the cooling would make a chilled roof on 
the building. In addition to the improved 
thermal comfort, long-term benefi ts would 
include lower utility bills and reduced 
storm water run-off. The use of greenwalls 
is another example of a natural process 
that can be used to reduce costs by 
providing an insulation effect. 

Seattle is in the process of adopting 
the Green Factor, which was introduced 
in Berlin and is also used in Malmo, 
Sweden.  It is a menu driven system 
wherein commercial zone developers will 
be required to give the equivalent of 30% 
of their parcel back to vegetation.  They 
are provided with a list of possible options 
ranging from different types of vegetation 
and soil depths to the use of layering, 
greenwalls and green roofs and other 
water features.

Case studies
An urban lagoon at Potsdamer Platz in 
Berlin is used to collect rainwater that 
is then used for a number of different 
benefi ts such as heating, cooling, waste 
treatment and aesthetics.

Open Space Seattle 2100
A design and planning process was 
led by the University of Washington to 
formulate a 100-year vision for Seattle’s 
comprehensive open space network.  
In a three day charette with 23 teams 
of citizens from civic, environmental, 
business, neighborhood and community 
groups they created a 100-year plan for 
Seattle’s open spaces. The vision reached 
from the city limits to the downtown core, 

and created a network of parks, civic spaces, 
streets, trails, shorelines, and urban forests 
that would work to bind neighborhoods to 
one another and ensure a wealth of green 
spaces for all citizens to enjoy. “They wanted 
to repurpose transportation corridors. Every 
single team got rid of the Interstate 5 freeway … 
they put parks on it, or they put lids on it or they 
built on it.  They also suggested ways to recreate 
natural drainage. … They have asked the city 
now to take this and in a sense professionalize 
it and make an actual implementation strategy 
out of it”.

MEETING THE CHALLENGES OF 
INFRASTRUCTURE RENEWAL IN TORONTO

Michael D’Andrea, Director, Water 
Infrastructure Management, City of Toronto

The City of Toronto
With a population of 2.5 million, the City 
of Toronto is located on Lake Ontario. The 
provincial government decision in 1998 to 
amalgamate the cities that now represent the 
City of Toronto presented a major challenge 
in terms of infrastructure renewal.  Six local 
municipalities and one regional government 
are embodied under the one administration. 
However, each of the municipalities had a 
different economic base and as a result of 
that had different levels of infrastructure 
renewal and more particularly from an 
infrastructure planning standpoint, varying 
degrees of maintenance of the infrastructure. 
There was signifi cant variability in terms of 
available information and data as well; for 
example, from areas where there were well-
documented engineering design drawings, 
condition assessments, and digital mapping 
via GIS, to areas where at best they had very 
dated engineering drawings or no information 
whatsoever.

Water and wastewater infrastructure 
All of the water, wastewater, and stormwater 
management services are provided by 
the division of Wastewater Infrastructure 
Management.  In total there are 
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approximately 6,000 km of water mains.  On 
the wastewater side there are four wastewater 
treatment plants and about 10,000 km of 
sewers.  In addition there are almost 400 
km of watercourses that are in one way or 
another part of the infrastructure - under wet 
weather conditions they serve to convey the 
stormwater runoff.  On the water side, the 
asset value is almost $9 billion (these are 
replacement costs), and on the wastewater 
side the value is almost $18 billion. Clearly, 
this is a very signifi cant investment and 
a tremendous asset value for the City of 
Toronto.

There are numerous system problems. For 
example, there are areas of the city where  
the runoff when there are intense storms far 
exceeds the capacity of the sewer systems. 
There are six major water courses that cut 
through the city, some less stable than 
others, and under intense storm conditions 
the erosive forces of those fl ows continue to 
downcut stream banks, especially in certain 
watersheds. In addition, it is not uncommon 
to see tuburculated iron water main pipes, 
wherein rusty water complaints are received.  
There is always the potential for problems 
with aging infrastructure – “you hope not to 
wake up in the morning to hear on the radio 
that there is yet another major water main 
break”.

Ongoing renewal initiatives
Taking care of 10,000 km of sewer pipe 
and 5,000 km of water main and trying to 
understand what the renewal needs are 
for each and every pipe segment is very 
demanding. From an asset management 
standpoint the division is trying to come 
up with the most cost effective strategy to 
deal with infrastructure renewal, in terms 
of design, construction, maintenance and 
rehab, over the entire lifecycle of the asset.  

The key components of that kind of system 
are inventories, in this case, understanding 
what it is that you have in the ground, 
condition assessments, and integration 
of this information with historical records 
of complaints and maintenance practices. 
Clearly, demands far exceed the available 
funding so it is important to prioritize the 
work and then schedule the work in a way 
that is most cost effective. Collection and 
compilation of infrastructure data facilitates 
decision-making and allows analysis via 
predictive modeling, which helps with the 
planning and scheduling of infrastructure 
renewal.

Water main condition analysis
Models for empirical relationships based 
on pipe diameter, material, and age are 
very useful in guiding the program. From a 
servicing point of view it is critical to have 
information on the most vulnerable pieces of 
infrastructure and a plan in place to ensure 
that they are operating. 

Water main renewal program
In terms of the water main renewal 
program the options are either water main 
rehabilitation or water main replacement.  
Water main replacement typically results in 
disruptions to local communities, and this 
is particularly problematic if they are located 
in the downtown core on some of the major 
arterial roads.  There is a very aggressive 
water main rehabilitation program in place 
and when coupled with an aggressive 
cathodic protection program, it will be able 
to buy 20-25 years of time. “It has bought us 
some time and has dealt with the rusty water 
complaints and has also restored some hydraulic 
capacity in the system, but it is by no means the 
ultimate solution”. 

Storm sewer systems
As this is a completely built up municipality 
and they anticipate replacements of their 
storm sewer systems, one of the challenges 
that they have is how to maintain the integrity 
of the system. “Communities want their 
systems upgraded to an urban cross-section with 

Clearly, demands far exceed the available funding 

so it is important to prioritize the work and then 

schedule the work in a way that is most cost 

effective. 



49

curb and gutter, but that is the last thing 
that we want to see in terms of a stormwater 
management water quality standpoint”. 
Different technologies have been tested; 
for example, systems where stormwater is 
infi ltrated into the native soil via a stone 
trench.  This worked well where the soils 
were suitable and they have now mapped 
areas of the city based on soil type so that 
they can progress with the installation 
of infi ltration systems. The replacement 
of the infrastructure will present new 
opportunities for providing stormwater 
management.

Development
City planners are proposing densifi cation 
of the city – with an expected increase of 
one million new residents over the next 
25 – 30 years. Wet weather fl ow controls 
are now mandated onsite for any new 
development that occurs. In addition, 
each retrofi t provides an opportunity 
to introduce stormwater management 
features. 

Stream erosion
The program to deal with stream erosion 
problems is in part addressed using a   
bioengineering approach. “Not only are we 
looking at it as the way of the future to restore 
a function in the stream from stormwater 
conveyance but also to recreate fi sh habitat 
that has been lost over time as a result of the 
signifi cant scarring that has occurred. … we are 
trying to turn back the hands of time, and we 
are trying to help that natural system get to 
where it ultimately wants to be, given a new 
fl ow regime but it is extremely costly”.  Even 
for a relatively small stream, the estimated 
costs are about one million dollars per km of 
stream restoration work.  

Wet weather fl ow controls are now mandated onsite 

for any new development that occurs. In addition, 

each retrofi t provides an opportunity to introduce 

stormwater management features. 

What are innovative approaches for infrastructure renewal? 

What are cost effective renewal programs? 

DIALOGUE CIRCLE

Don Brynildsen, Assistant City Engineer, 
Water and Sewers, Vancouver, British 
Columbia

The Southeast False Creek project
In the Southeast False Creek project (the 
site of the 2010 Olympic Village) Council 
has mandated to developers that all 
buildings will have to achieve the LEED 
gold standard. Their objective is to have a 
totally sustainable neighbourhood in that 
area. Sewer heat will be one component of 
this. “There will be a hot water (not steam) 
energy utility that will provide heat to all of 
the buildings in that area”.  That will be one 
of the conditions of development.

Stormwater and stormwater pollution 
The city is reviewing the effectiveness of 

street cleaning procedures. It is recognized 
that street fl ushing is not helping the 
system. Instead, the city now conducts street 
sweeping and vacuuming and that takes 
the materials out of the waste stream and 
improves the stormwater quality. 

Streams and creeks 
There are a few creeks in the city that have 
infrastructure all around them. The City will 
be evaluating all of this infrastructure to make 
sure that the pipes in these areas are not 
going to fail – they want to avoid the recent 
problem where a water main broke and it was 
under a creek, and because it was a salmon 
bearing stream, the cost for remediation 
was very high. “Sometimes it takes a disaster 
to get you to think about improvements; if you 
can think about it in advance and with a little 
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more brainstorming it could reduce the big costs 
associated with remediation when breakages 
occur”. 

Glen Brown, Acting Director, Municipal 
Engineering Services, Government of BC, 
Victoria, British Columbia

Infrastructure grant programs
It is very important to have a vision of what 
your community is going to look like in the 
future and then determine what steps are 
needed to get there.  For example, with the 
City of Toronto, there is an infrastructure 
defi cit and the City has to build the capacity 
and funding to catch up.  In BC, there are 
infrastructure grant programs and the 
mandate is to support, encourage and 
promote the development of sustainable 
infrastructure. The provincial department 
deals with all local governments in the 
province, although the small governments 
need the most help. “With that mandate, 
I ask myself: Is senior government funding 
sustainable? As a philosophy I don’t think it is.”

The grant programs deal primarily with 
repair situations and they also leverage 
funding to help support prevention. Through 
the program, they are trying to create a 
behavioural shift by requiring green building 
standards for all grants, and that includes 
the actual buildings.  In addition, they are 
addressing issues such as: requirement 
of full cost accounting, life cycle costing, 
inclusion of external costs, and building with 
nature. They are also looking toward getting 
local government to recognize that capital 
grants aren’t necessarily sustainable and 
they will have to look for sustainable funding 
mechanisms.  Those could include asset 
management and recapitalization plans and a 
whole suite of tools that deal with funding of 

infrastructure in a more sustainable fashion.  

Integration of government departments
Like a lot of governments, they have tended 
to operate in silos. For example, “even 
within my department we have a fi nancial 
department, an engineering department and a 
planning department and never the three shall 
meet”.  It is critical to have integration, even 
within the same ministry, to ensure that the 
programs that they deliver are integrated, 
especially when they link long-term planning 
to the fi nancing of the engineering for on 
the ground infrastructure and infrastructure 
renewal.

REPORT BACK FROM DIALOGUE CLUSTERS

Planning strategies

City of Toronto
The City of Toronto planners are planning 
for a signifi cantly higher population intensity 
in the future.  At the same time, the Water 
Infrastructure Management department is 
trying to build capacity within the existing 
system without having to build additional 
infrastructure.  The challenge is not knowing 
where the future development will occur 
- there may be areas of the city where there 
won’t be suffi cient capacity to deal with the 
intensifi cation that may occur. It is a constant 
challenge to decide when to build the 
infrastructure to service the development as 
it comes on line, given all the other priorities 
and needs.

City of Calgary
The City of Calgary is also dealing with 
planning issues in terms of infrastructure 
renewal as they begin to densify the 
downtown part of the city. There are large 
feeder mains and the water system is sized 
for fi re fl ow so it can accommodate much 
of the development. There are problems, 
however, with the redevelopment when it 
comes to the sanitary sewer and drainage 
systems. They are planning to implement 
a new stormwater strategy using source 
controls and development. 

 “Sometimes it takes a disaster to get you to think 

about improvements; if you can think about it 

in advance and with a little more brainstorming 

it could reduce the big costs associated with 

remediation when breakages occur”. 
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City of Vancouver 
Over 10 years ago the planning 
department in the City conducted a review 
of the infrastructure that would be needed 
to increase the population of the city. 
They identifi ed regions that would be best 
suited for densifi cation. However, there 
was no political will to force development 
to take place in those areas. Subsequent to 
that there was the 2021 plan that identifi ed 
areas where growth would be best suited 
given the existing transportation systems. 
Again, there was no overall mandate 
to require people to develop that way, 
although some municipalities did adopt it 
to a certain extent and some development 
did go that way. “It is hard to get people 
to change unless they are facing some kind 
of critical issue or you educate them or you 
appeal to their morals or values”.

Investing in the plan

Investment by the city: comparing the 
approaches of Seattle and Vancouver
The fact is that with these innovative ways 
of addressing infrastructure and plans 
to expand the capacity of infrastructure 
to increase density, Seattle, from an 
investment standpoint, is the only city 
that directly invests in the development 
of the standards and in the technology 
development that is required to implement 
it. For example, with respect to water 
reuse, although the city of Vancouver 
has a number of new buildings coming 
on as part of the 2010 Olympics in 
which grey water/black water reuse and 
rainwater harvesting treatment are going 
to be integrated into the buildings, this 
technology is not commercially available. 
“In other words you can buy the components 
but no one has really put it together in a 
manner that is robust and so each of these 
projects is not only unique but each also 
has a high degree of technical risk in terms 
of success, not necessarily because the 
technology is not good, but because it may 
never have been put together that way. The 
question is: What interest is there from the 

municipality perspective to invest in technology 
development for urban renewal, along the lines 
of the decentralized approach described for the 
City of Seattle by Steve Moddemeyer?”

Response
They realized with the False Creek project 
that some technologies were going to be 
associated with signifi cant risk. Would a 
developer, for example, “spend millions of 
dollars that would end up putting in piping 
systems that may not be useable or workable 
and may cause problems down the road which 
in turn could cost a lot of money to fi x”.

In the end, they took a more holistic view 
and decided that each building would have to 
do something sustainable to a certain level, 
maybe a certain dollar value, or a certain 
number of initiatives. The choice of initiatives 
is left up to the developer, so that they are 
prepared to accept the risk, as opposed 
to having it mandated to them by local 
government or senior government. The city, 
however, is taking a risk with the energy utility. 
They will be mandating that the developer buy 
into that system, and the city is taking on the 
risk to build the system and operate it in the 
future as a utility.

Investment by the province
It seems that most of the provincial 
investment has been placed in infrastructure 
funding for new sewers or new highway 
infrastructure. A question was posed to the 
provincial government: What kind of funding 
interest would the province have in terms of 
supporting demonstration projects for the 
purposes of improving the technology and 
learning from the technology? 

Response
In the past, the government has done a 
poor job of supporting innovation. But 
that is changing as a result of success with 

It is critical to have integration, even within the 

same ministry, to ensure that the programs that 

they deliver are integrated
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pilot projects and the perceived political 
advantages of being associated with 
innovative programs such as a LEED gold 
building at Whiterock or some innovative 
groundwater management strategy. The grant 
program is exactly where that type of project 
should take place.

Is there a mechanism by which the funding 
that typically goes to municipalities can 
be funneled through the municipality to 
demonstrate technologies, or to collect 
data, or does it have to be infrastructure? An 
example would be to support a university or 
other initiative to collect data on sustainable 
systems to improve them. 

Response
The programs are administered under the 
umbrella of the Local Government Grants Act 
which states that the infrastructure must be 

owned by the local government. Under the 
(federal) new deal for cities and communities 
the door has been opened and there are 
expanded opportunities and recognition that 
they will have to look at different ways of 
doing things.  “It is that fl exibility and adaptive 
management that is needed - you have to look 
at what the outcome will be and be less caught 
up in the process. Senior governments are 
caught up in the process far too much”.

Ontario has recently passed the Sustainable 
Water and Sewage Systems Act.  It is 
expected that under this Act the municipality 
would have to, on an annual basis, identify 
the state of their infrastructure and provide 
future renewal plans. The city will have to 
make a commitment to ensure that revenues 
are generated to support the infrastructure 
renewal needs identifi ed by the utility. 

If there is one lesson to be learned it is that 
you need to maintain a reserve to deal with 
infrastructure renewal to ensure that the rate 
of renewal is at least equivalent to the rate at 
which it is decaying. 

 “It is that fl exibility and adaptive management that is 

needed - you have to look to what the outcome is and 

be less caught up in the process. Senior governments 

are caught up in the process far too much”.

SOME KEY ISSUES ON INFRASTRUCTURE RENEWAL

Key Observations
• it is more cost effective to spend money on water conservation than on costly infrastructure
• to afford ongoing infrastructure maintenance and renewal it is necessary to raise the value of water
• when you develop a new technology, take into account the ability of the people that will use the technology to 

operate the system
• it is important for the community to have a vision and determine the steps to get there
• unless people face a critical issue it is hard to get them to change
• you need to maintain a reserve to deal with infrastructure renewal to ensure that the rate of renewal is at least 

equivalent to the rate at which it is decaying

Key Actions
• it is critical to have integration even within the same government department to ensure integrated program 

delivery
• look at all costs when determining cost effectiveness
• use the ‘systems thinking’ approach
• reduce costs by proactive planning
• create a behavioural change by requiring green building standards
• look for sustainable funding mechanisms for recapitalization plans
• link long term planning to fi nancing of engineering for infrastructure and infrasturcture renewal
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CANADIAN SMALL SYSTEMS WATER REUSE 
CASE STUDIES

Troy Vassos, President, NovaTech 
Consultants, Vancouver, British Columbia

Model of sustainability
The conventional model of sustainability 
includes the environment, economy, 
and social elements. “From a technology 
perspective I have a different model and 
this is specifi c to wastewater treatment, but 
could apply to other approaches as well. The 
model is similar to a hot air balloon”. There 
are three different components of the 
model. The fi rst is the economics in that 
wastewater treatment does not generate 
money - therefore it weighs the technology 
down, and it weighs the approach down. 
This paradigm is changing and people 
are now making money from wastewater 
as they mine wastewater to extract. The 
second aspect is the environment. “Quite 
often in the wastewater lexicon we talk about 
minimizing the impact on the environment, 
seldom do we talk about enhancing the 
environment”. This is changing as well, but 
it could be considered a weight neutral 
component.  It drives the technology 
forward. The third aspect includes a wide 
array of benefi ts including social, cultural 
and educational benefi ts. The model (hot 
air balloon) generally rises up but there 
are some key constraints; for example, red 
tape, regulations, and risk associated with 
new technology. 

What are the benefi ts of this technology?
One benefi t is the ability to enhance the 
environment by recognizing the ability 
of natural systems in the environment to 
renovate water so that it becomes potable 
and by the acceptance of these types of 
technologies in our neighbourhoods. 
Another benefi t is associated with 

educational research in that the knowledge 
base that presents itself with these 
technologies can be leveraged to improve 
knowledge within the community. Finally, 
there is the possibility of changing behaviour, 
possibly by modifying the way people interact 
with the environment; for example, in terms 
of what they discharge down drains to the 
sewers.

Case studies

Conservation Co-op
This is an 84 unit complex in a development, 
built about ten years ago with funding from 
CMHC. It used light grey water (showers 
and bath water) for the purpose of toilet 
fl ushing. One of the key problems was that 
they ignored the wastewater characteristics 
- the contaminants in the wastewater and grey 
water needed to be dealt with. The water was 
collected from baths and showers and went 
through coarse screening, then through sand 
fi ltration and then some ozone was added to 
disinfect it and it was stored; when a toilet 
was fl ushed a pump would come on and 
replenish the toilet with water that had gone 
through this process. The problem is that the 
water went septic and within one month of 
operation the system was shut down by the 
residents. “Despite this, for years afterwards 
there were glowing reports written by the 
architectural engineering fi rm and CMHC about 
how wonderful the system was, and there were 
systems that replicated themselves based on this 
model and failed.” Importantly, this case study 
has now been written up accurately describing 
the lessons learned. It is important to provide 
information about failures and associated 
problems as well as about successes so that 
we can all learn in advance. 

Toronto Healthy House
Toronto Healthy House is two side-by-side 
townhouse units where wastewater is reused 

SMALL SYSTEMS
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for all applications except for drinking. For 
drinking water they use treated rainwater. 
It is totally off the grid.  The system works 
mainly because the individual who lives in 
the building is the original contractor who 
maintains the process.

Quayside Village
This project was built in 1998 and consists 
of 19 residences with a corner store. It takes 
both light and dark grey water, meaning 
bath and shower and sinks and laundry, 
and it treats it (up to 20 m3 per day) and 
then uses the water for fl ushing toilets. The 
original idea was to use the same model as 
the Toronto Healthy House including the 
use of reused water for showers and bathing 
and irrigation. However, the City of North 
Vancouver and the Health Department 
were not comfortable with this. Since there 
were no provisions in the building code 
or the plumbing code for those types of 
applications, use for toilet fl ushing was as 
far as they were willing to go. The residents 
would still like to use it for bathing and 
other applications but they are restricted by 
agreement to toilet fl ushing alone.

Yellowknife residences 
In this case, it was costing the community 
$20,000 to $25,000 per year to haul water 
to these houses.  They determined that even 
if the systems cost $20,000 per residence 
to put in, there would be signifi cant cost 
savings over the long term. Initially, they 
wanted application to toilet fl ushing and 
also bathing, laundry and irrigation, but after 
negotiations with the Health Department 
they agreed to only toilet fl ushing initially 
to ‘test’ the system. In the fi rst year alone, 
toilet fl ushing saved them $8,000 in water. 
In this type of a situation where there were 
diffi culties and they needed water, it became 

economical as well as sustainable. 

EcoNomad
The intent here was to take the Toronto 
Healthy House model and move it out of the 
house, where the equipment could be put 
into a container that could be clustered to 
support a group of houses or used to support 
one house. The key utility functions here 
are wastewater treatment, water treatment 
and power generation. There is a diesel 
power generator, an advanced wastewater 
water reuse system and a potable water 
treatment system, all imbedded within the 
structure.  There is also a small amount of 
alternate energy applied to the structure with 
a very simple wind turbine and a limited 
photovoltaic panel. These generate power, 
not for the household, but to keep the 
batteries refreshed via a trickle charge.  

Plant-based systems 
The technologies associated with plant-
based systems are very well accepted by 
communities because of the aesthetic 
appeal. Plant-based systems are now being 
installed inside houses and are integral to the 
actual house structure. They provide water 
treatment and wastewater treatment within 
the house.  Although the plants extract some 
of the nutrients the main benefi t are the roots 
that dangle into the water which provide 
attached growth for bacteria. These systems 
aerate the tanks vigorously to maintain 
bacterial growth and that does the treatment.  

The same principle applies with constructed 
wetlands, such as the residential 
development near Victoria where the 
wastewater is treated by the wetlands and 
then it goes into a ditch nearby and fl ows 
into an inlet. On the other side is a school 
in which the wetland is used as part of the 
treatment system, which in turn is used for 
playground irrigation. 

The point here is that the plants aren’t doing 
much in the way of wastewater treatment, but 
what they do is to add additional root mass 
to the gravel.  The fact that they are green 

The residents know that what they discharge down 

their drains is going to immediately affect the 

aquatic system and they have now established this 

linkage, which has changed behaviours.
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has an interesting sustainable aspect to it, 
which offsets the associated maintenance 
costs. The residents know that what they 
discharge down their drains is going to 
immediately affect the aquatic system and 
they have now established this linkage, 
which has changed behaviours. 

Puget Sound Environmental Learning 
Center
In this case, there are ‘Living Machines’ 
combined with another technology called 
Advantax Biofi lter. Water is used for 
fl ushing toilets and irrigation and they 
are able to utilize the facility as part of the 
teaching system of the curriculum within 
the complex.  The same type of a system 
is being used here: primary treatment, 
biofi ltration, in this case hydroponic tanks 
instead of a biofi lter afterwards, and then 
UV disinfection.

Missouri Department of Conservation, 
Kansas City
This offi ce building demonstrates water 
conservation and energy conservation 
technology and it has educational 
applications, reinforcing the principles 
of the Department of Conservation. They 
have incorporated a wetland treatment 
system within the building, in this case 
Living Machines that clean wastewater 
on site, so that it is not only a positive 
visual experience (reinforcing the 
relationship between the environment and 
conservation and living systems), but also 
the wetland moves through the building. 
In addition it is used as a teaching tool 
with three classrooms on site as part of 
the Conservation Discovery Centre. 

C.K. Choi Building, University of British 
Columbia
This is a 30,000 sq ft offi ce building 
designed with the mandate of attaining 
a new benchmark in sustainable design. 
The building is reducing impact and 
consumption, addressing embodied 
energy in construction, reducing operating 
energy over time and  creating a livable 

working space. They use ten composting 
toilets and this waterless system enables the 
building to be disconnected from the sanitary 
system. Irrigation of onsite planting material 
is provided solely from collected rainwater 
(stored in an 8,000 gallon subsurface cistern) 
and recycled grey water from the building. In 
this case, they are able to do irrigation with 
grey water because it is used right away and it 
doesn’t require treatment. 

Centre for Integrated Research and 
Sustainability, False Creek
For this proposed building rainwater will 
be taken off the roof and used for showers, 
washing hands and drinking water. Toilet 
fl ushing in the building will be done with a 
wastewater treatment and reuse system.  In 
this case, if they did not treat water to the 
high standard demanded by the Drinking 
Water Protection Act, but rather to a non-
potable standard that you could drink if you 
wanted to, it would be safe to drink by taking 
the rainwater and fi ltering and disinfecting it 
and it could then be distributed through the 
building for showers or for washing hands.  
Treating to the application is an example of 
integrated water management.  Most large 
bulk water applications actually only require 
low treatment and there is no sense to treat 
to the highest level all of the time - it is not 
sustainable.

A private residence in Australia
This is a new residential building where the 
builder has voluntarily designed a water 
conservation system based on the tools 
described on the BASIX website. It involves 
a 9,000 litre rainwater tank which is used 
for showers, bath, and the spa. It has low 
water fi xtures in the building to reduce water 
consumption and it has dual fl ush toilets. 
They take fi ltered grey water from the building 
and run it through planter boxes and the soil-
based systems in the planter boxes renovate 
the wastewater. They are able to reuse that 

Treating to the application is an example of 

integrated water management.
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water for toilet fl ushing and laundry purposes 
and for additional garden irrigation.  As a 
result of these measures, in comparison 
to their neighbours, this particular house 
has been able to achieve 75% less water 
consumption.

What is sustainable?
It could be argued that the use of natural 
systems in water treatment processes 
may not be sustainable economically. “The 

How do you guarantee public health 
reliability?
In the case of small systems, the critical 
question is: How do you guarantee to the 
public health reliability? This is really the 
driving force behind the regulations.  “I don’t 
think government wants to regulate for the 
sake of regulating.  If you bring in these small 
systems, and you are relying on individual 
communities or people, then how do you 
balance public safety as well as the economic, 
environmental, social, cultural, and spiritual 
aspects of it?”

Pierre Bérubé, Assistant Professor, Civil 
Engineering, University of BC, Vancouver, 
British Columbia

Small systems need to be simple
Technologies for small systems need to 
be simple.  A good example of this is 
Quayside Village where the residents, with 
the help of consultants, were left with the 
task of operating the system.  At a small 
scale with one building this may not be a 

Who should run them? 

Who should fi nance the infrastructure?

How can the quality of the water supplied by small systems best be ensured? 

Is privatization the answer and what are the conerns? 

DIALOGUE CIRCLE

Kris Frederickson, Long Lake Water 
Management Team, Nexen Inc., Calgary, 
Alberta

We need a paradigm shift to incorporate the 
understanding that social and environmental 
ideas are synonymous. You can’t separate 
them. Everybody has to live in an 
environment and their social lives rely upon 
the environment that surrounds them. 

Who is the audience?
For many of these examples it appears to 
be straightforward, but the question is: 
Who is the audience that has to buy into 
sustainability as a lifestyle?  In the case of 
the Quayside Village, it was a pre-energized 
community and it is likely that those people 
were already open to these ideas prior to the 
system being put in place. How do you bring 
about these kinds of changes when people 
may not be so receptive to new ideas? 

way you make it sustainable is by leverage, 
education, and information dissemination. 
Those types of things are where sustainability 
comes from.  That is what allows you to 
leverage something, for example, that costs 
$60,000 for a small trickle coming down the 
hillside to something that is very much more 
valuable than even the environmental benefi ts 
that we gain from it”.
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problem. However, if this were to become 
widespread, then you would need a lot 
of people with expertise to be able to run 
these systems. This is not necessarily 
an obstacle, but you would need to get 
into the training mode and improve the 
knowledge base so that people could 
operate these systems themselves. 
It is critical, when you develop a new 
technology, to take into account the 
ability of the people that will use these 
technologies to operate the system. 

Large systems tend to be more robust
Secondly, these small systems need to 
be robust. Large scale systems are more 
likely to be failsafe.  “There is so much bulk 
volume in them that if somebody drops a 
bottle of bleach in the toilet it is not going 
to affect anything, but in the small system it 
will”.

Scaling down does not necessarily work
In terms of developing new technologies, 
the approach that has been used in the 
past is to make existing technologies 
smaller, but that does not necessarily 
work. “It works sometimes if you are very 
lucky, but most of the time simply scaling 
down the technology doesn’t work. Therefore, 
there needs to be a driver to fund research to 
develop these robust technologies, and also to 
consider different ideas that haven’t yet been 
considered, that could be potentially more 
appropriate to small systems”.

If you do have these systems everywhere 
(and the benefi ts are obvious in terms of 
education, reusing water, and reducing the 
impact on the infrastructure), then who 
will operate them and guarantee that they 
are working?  “If your air conditioner doesn’t 
work, it’s okay, but if your water reuse 
system doesn’t work there can potentially be 
signifi cant health impacts”.

DISCUSSION 

Cost effectiveness over the long term
As with any technology, the costs of 

development are very high and with early 
implementation there are generally a lot 
of problems. However, you learn from the 
problems.  From a research perspective there 
are a number of different approaches that 
can be taken to solve any problem to make it 
more effective for residential application. In 
the case of reuse water the costs are at least 
double with existing technology that is not 
robust.  “In other words it needs work to make 
it more robust, but it works if it has the right 
babysitting, and it is the babysitting that is the 
key cost factor”.  On the other side, you need 
to look at what the benefi ts would be if, for 
example, every building in the downtown core 
area had a reuse system in it and reused 85% 
of its water as part of its infrastructure when 
it was built. What impact would that have 
on the serviceability of water mains in the 
downtown core with anticipated expansion 
and densifi cation?  For example, you can 
ask what would be the economic impact of 
not having to use the treatment regime at 
the wastewater treatment plant.  We need 
to look at all the costs when we determine 
cost effectiveness. “You need to use a holistic 
complete evaluation when you talk about 
urban infrastructure and not just consider the 
equipment itself or the stage it is at”.

A number of pilot projects are underway but 
there does not seem to be good evidence 
that it makes sense business-wise. However, 
the driving forces are there and they are not 
necessarily all economic; for example, the 
status of achieving LEEDS standards. We have 
to work to protect the investment by trying 
to make the systems more robust.  There is 
signifi cant leverage that can occur that can 

How do you bring about these kinds of changes 

when people may not be so receptive to new 

ideas? 

It is critical, when you develop a new technology, to 

take into account the ability of the people that will 

use these technologies to operate the system. 
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have economic impacts; for example, a green 
building can be sold for a premium price.

One of the problems is that water is cheap 
in Canada. For the City of Toronto, $1.40 
per cubic metre buys all of the water and 
wastewater and stormwater management 
services that the city can provide.  That 
represents about one dollar per day per 
family. How then do you come up with a 
business case for a technology that cannot 
compete with the services provided by a 
municipality?  The driver for the rainwater 
harvesting example is not cost effectiveness; 
the real driver is raising public awareness 
about how wasteful we are in using high-
grade drinking water.  “That is the principle 
objective, Council has supported it and we are 
undertaking the design and hope to have that 
system operating next year, but this is more for 
public education purposes than anything else”.  

Risk
Safety trumps any environmental issue in 
Canada and this may explain the lack of 
business cases. “If you even have the public 
perception that it is unsafe it is not going to fl y”.

Are small systems viable?
Innovation is only one part of sustainability. 
If you look at the bigger sustainability picture, 
some of the standard systems that are out 
there can still be considered sustainable. 
We should not just be looking at the actual 
technology.  We also need to look at the 
ability to manage the systems and the 
economic impacts of that management.  
Big systems are generally more robust with 
more resources and more capacity. The small 
systems often cannot get there economically, 
whether there is the will to get there or not.  

The bigger issue then is: How can we get 
these smaller systems to be more viable?  Or 
are they viable? 

On the other hand, there are many failures 
in centralized systems all over the planet 
that happen continuously – and “we always 
say well it was an operator error, or we need 
to fi x this, or that was stupid, or why did I do 
that? And we just fi x the technology”. There are 
opportunities in places where a decentralized 
approach, even in a centralized paradigm, 
makes imminent sense. 

Case study example 
The City of Seattle has a grant from the 
federal EPA to do an ‘apples to apples’ 
comparison business case in one 
neighbourhood, the Sliver by the River. They 
determined that in this neighbourhood, 
a failing septic area, about $1.5 million 
was going to be needed for a centralized 
sewage system. They are now going to 
compare the centralized cost versus costs of 
several different strategies for decentralized 
solutions.  In some places it may be a lot 
better to use the decentralized strategies.

There is a whole user interface element to 
these new emerging technologies as well 
whereby we make them easier and easier 
to understand and operate and then we 
create an infrastructure to service them.  “I 
think that is all part of the development of the 
process and it is not an argument against them, 
it is just an element that is required if these 
new technologies are going to evolve  to show 
promise, not only for wastewater treatment but 
for all the other benefi ts”.

Is privatization the answer? 
A lot of this comes down to the cost burden, 
particularly around small systems and to a 
larger extent the larger systems, although 
larger cities are recognizing water rates as 

One of the problems is that water is cheap in 

Canada. For the City of Toronto, $1.40 per cubic 

metre buys all of the water and wastewater and 

stormwater management services that the city can 

provide. 

The bigger issue then is: How can 

we get these smaller systems to be 

more viable?  Or are they viable? 
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a source of funding. With small systems, 
it is diffi cult not only to fi nd a funding 
reserve but also the necessary funding 
for operation. It all comes back to water 
valuation. 

In the City of Toronto, even though water 
is so inexpensive, it is a struggle to raise 
water rates.  Even with an average increase 
of 9% per year (representing $35 per family 
per year) it will be diffi cult to meet targets 
for future infrastructure maintenance and 
renewal. “It doesn’t sound like a lot, but the 
fact that it is a 9% increase is what makes 
the headlines”.

Having cheap water may sound nice 
economically. However, there are major 
users such as industry that are being 
subsidized by taxpayers. The risk of not 
increasing the cost for water and providing 
subsidies at the same time is that once 
a huge cost of renewal unexpectedly 
appears, there is a risk of the public 
system not being able to cover the costs 
and a possible move to privatization. 
In this case, a private company may be 
contracted to run the system and that is 
usually when there are signifi cant price 
increases, since the company has to make 
a profi t. 

Globally, it is essential to have higher 
water prices for the funding of the 
agencies that manage water.  “Having 
moved from a global population from under 
one billion at the beginning of the last 
century, to between six and nine billion by 
the middle of this century we have irrevocably 
changed the relationship between people and 
water.  Therefore, the infrastructure needs of 
that change have also changed irrevocably. 
We have to be constant advocates of this 
position and feel very confi dent that what 
we are doing is refl ecting a change in the 
relationship of human beings to water and 
a consequent change in the amount of 
infrastructure we need, how we take care of 
it, the impacts of that infrastructure on the 
environment, and how we adjust for that”. 

To be able to afford to have an ongoing 
infrastructure maintenance and renewal 
program it is necessary to raise the value of 
water. However, while putting a reasonable 
value on water acts as a deterrent to people 
in terms of wasting water, we all have to 
be cognoscente of the fact that there are 
people who cannot pay their water bills. “It is 
important to recognize that water is something 
that we need for health and life and that there 
are lower income families that are struggling 
to pay for the cost of water, even if we are not 
making a profi t”.  We need to have programs 
in place to deal with this.

Countries around the world have faced this 
dilemma. They have built in subsidies where 
they can adjust for income differences. In 
some cases, for example, they assess rates 
using zip codes. Other countries do this by 
billing block amounts; for example, for a basic 
amount the cost is either free or very low, but 
by the time you are up to amounts needed 
for swimming pools then the charges are 
signifi cantly higher. “To move in this direction is 
not insurmountable, it takes a bit of political will 
but you do the adjustments at the billing level”.  
In Chile for example, everybody pays the 
full amount to show how much water costs, 
but then those in the lower income brackets 
receive up to half of the amount remitted back 
again. 

Globally, it is essential to have higher water prices 

for the funding of the agencies that manage 

water.
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SOME KEY ISSUES ON SMALL SYSTEMS

Key Observations
• users of small systems are are more likely to directly link their actions to water conditions 
  and therefore to alter their behaviour
• small systems need to be simple so that they can be operated easily and inexpensively
• look at all the costs in determining cost effectiveness
• there are opportunities where a decentralized approach is appropriate even in a 
  centralized paradigm
• to be able to have an ongoing infrastructure maintenance and renewal program it is 
  necessary to raise the value of water

Key Actions
• provide stories about failures as well as successes so we can learn in advance
• treat water to the application for sustainable practice
• make the use of natural systems in water treatment processes sustainable by leverage, 
  education and information dissemination
• in designing new technology take into account the ability for training of the operators
• protect the investment by making the systems more robust
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TAKING A LONG-TERM VIEW IN CALGARY

Paul Fesko, Manager, Strategic Services, 
City of Calgary, Alberta

The City of Calgary was built up around 
water and you could say that they had 
a long-term mindset that the water was 
there for their use. With the two rivers, 
the Bow and the Elbow, running through 
the city and the mountains visible in the 
distance, the people of downtown Calgary 
have a constant connection to the water 
source.

The City has invested heavily in the water 
infrastructure and with the most recent 
estimate of $14 billion for the value of 
the infrastructure, this means that it 
represents about 60% of the total assets 
of the city.  

The ‘systems thinking’ approach
All water utilities are merged to ensure 
that there is one common view of 
planning across water and wastewater 
and stormwater.  They use the ‘systems 
thinking’ approach. For example, when 
you think about how a city impacts the 
river you can see that if there is population 
growth, then there will be potential 
impacts on river water quality and quantity 
as the demand for water increases. If more 
water is removed from the river that may 
have a negative impact on fi sh habitat. 
If the natural landscape is disrupted for 
development that is potentially harmful 
for the river and if pollutant loads increase 
some may end up as nutrients that can 
then lead to increased vegetation, which 
in turn uses up oxygen and that is harmful 
for the fi sh and the river. 

Using this kind of ‘systems thinking’ they 
have started to add the potential impacts 

of climate change. For example, they ask: 
How is climate change going to increase 
water demand and how is it going to change 
the heat of the river? and, How will that 
change the assimilated capacity that they 
rely on?   “You have to start thinking long-term 
about these things”.

Changing behaviour
When it comes to changing behaviour, you 
can classify people into one of three groups of 
stakeholders; the ultra-environmentalists are 
the people who are doing much more than 
you ever want them to do; the largest group 
contains people who are waiting for you to tell 
them what to do (once they understand what 
the right thing to do is, they will change), and 
then there are some people who are never 
going to change their behaviour. Before you 
can introduce metering, new regulations, 
or other changes, you need to harness the 
people who are doing more than you want 
and educate the large group who are waiting 
for direction.

Implementing metering
“We always felt utility meters were good because 
you cannot run a business without knowing 
where your product is going and how much of it 
is being used – we had this concept that in order 
to run an effi cient utility you need meters”.

After losing three plebiscites on metering 
the utility was forced to try to gain a better 
understanding of their customer base.  They 
spent a lot of time trying to understand the 
barriers to metering. The greatest barrier they 
found was something simple - an economic 
barrier. People were worried that they would 
end up paying more money on a meter than 
on a fl at rate and that their lifestyles would be 
affected over the long term. In response, the 
utility established programs that got people 
to think about these things. They took all the 
economic risk away from them, and promised 

CHANGING HUMAN 
BEHAVIOUR
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people that they would install the meter and 
if after a year they did not like it, then they 
would remove it. It was an adaptive model 
– every year they came up with another 
thing they could do to convince people 
that metering was good. They were able to 
increase metering from 22% metered initially 
up to about 58% metered. Finally, they 
conducted a public opinion poll and 77-78%, 
even those people without a meter, agreed 
that they should fi nish the job.  “That is when 
we went to City Council to change our policy”. 

Implementing lawn watering
They learned that the real barrier to using so 
much water in the summer for lawns was not 
the fact that people were using a lot of water 
– they just wanted a good lawn. By changing 
to that way of thinking, they began directing 
their programs to answer the question, How 

much do you have to water?  Before, people 
had assumed that in Calgary you had to 
use a lot of water to get a nice lawn. Now, 
educational programs are focused on how 
you get a nice lawn and they are working in 
the community to help build up the soils and 
water the deep roots.

Low-fl ow fi xture bylaw
The utility wanted to get a low-fl ow fi xture 
by-law in place, but many people were 
against this legislation. From stakeholder 
consultations with all the groups they learned 
that nobody was against six litre toilets - it 
was just that the mechanical/contractor 
groups had a concern because they had an 
inventory of 12 litre toilets. To solve this, 
they gave them enough time to sell off the 
inventory and then they came onside with the 
policy change.  

What leads to success in changing behaviour  
is the understanding of what the barriers to 
change are and then designing programs to 
address that.  

How do we change the craze of bottled water use?

Why can’t we have full cost pricing for water in order to change behaviour?

Who are the leaders that make the use of water saving devices mandatory?

DIALOGUE CIRCLE

In the end, it is the understanding of what 

the barriers to change are and then designing 

programs around that, that leads to success in 

changing behaviour. 

Murray Rutherford, Assistant Professor, 
School of Resource and Environmental 
Management, Simon Fraser University, 
Burnaby, British Columbia

It is important to note that behaviour is 
defi ned by local conditions.  You have to 
understand whose behaviour you are trying to 
change, what their values are, and what their 
perspectives are, before you try to implement 
a program to infl uence them.  

One way to overcome the problems is to 

work through small scale innovations and 
try to learn by doing. Rather than trying 
to address all of the problems in one fell 
swoop to change everything, if you offer the 
opportunity for innovations to take place and 
make sure you learn from them, then you 
have a better chance to change things overall.  
It also gives you the opportunity to fail; when 
you are doing something on a smaller scale 
and it fails it is easy to be shut down without 
having the entire program shut down.
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How do we change the craze of bottle 
water use? 
The production of bottled water is clearly 
subsidized.  When you have organizations 
that are drawing water from municipal 
services that are free and are packaging 
it and marketing it at a higher price, they 
are getting subsidized -  they are not 
paying for the externalities for providing 
that water.  If they are drawing from their 
own spring sources, then often their water 
permits are not properly charging them for 
the real cost of supplying that water.  

What really seems to be affecting bottled 
water use has to do with perceptions 
of risk. Water borne illnesses are the 
kind of risk that the public puts a lot of 
emphasis on, because the consequences 
are potentially catastrophic. They are 
low frequency events, they get lots of 
media attention, and they are events 
over which the public feels they do not 
have any control.  Studies of risk show 
that those are the kinds of things that lay 
people put a lot of importance on, much 
more importance than on scientifi c or 
probabilities studies.  Those that market 
bottled water have paid attention to that 
and have taken advantage of it. 

There are ways of dealing with this. 
One way is working through education; 
another is to get the system a little more 
under control. The perceptions of risk are 
reinforced by having regular ‘boil water’ 
orders throughout BC – that reinforces 
the idea in people’s minds that the system 

is not safe.  We need to get the system more 
under control so that we can convince people 
that the water we are supplying is safe.  

There are some perverse institutional 
arrangements that support bottled water; 
for example, universities, high schools, and 
other kinds of institutions entering into 
contracts with bottled water suppliers like 
Coca-Cola so that all the facilities on campus 
have soft drinks and bottled water in them. 
The institutions argue it is coincidental but 
you have to wonder how the drinking water 
fountains started to disappear.  We need to 
provide alternatives to people in a variety of 
locations for them to be able to have available 
drinking water that is not from bottled 
sources.  Once you establish the habit of 
drinking bottled water those habits carry on 
and continue on for the rest of peoples’ lives.  

Why can’t we have full cost pricing for water 
in order to change behaviour?
There is a very good argument that drinking 
water is a fundamental right, so you have 
to deal with that issue when you are pricing 
water. You have to make sure that poor 
people have access to water.  There are ways 
of doing that - scaled pricing is one of those 
ways. Here, you provide an amount of water 
that meets normal needs for drinking and 
essentials and then you charge for amounts 
beyond that.  Implementation of the metering 
program in Calgary was an excellent example 
of how to move towards full cost pricing 
- when you have metering you are much more 
capable of doing that. 

There is also the issue of policy windows and 
the opportunity for bringing in change when 
a window opens - when there is some kind of 
crisis that opens the window you want to have 
the policy in place ready to go.  A particular 
drought, or an event like Walkerton can 
provide that. 

Implementation of the metering 

program in Calgary was an 

excellent example of how to 

move towards full cost pricing 

- when you have metering you 

are much more capable of doing 

that. 
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Karen Kun, Water Issue Editor, Corporate 
Knights, Toronto, Ontario

Communication and education to bring about 
behaviour change
One of the things that is key in terms of 
behaviour change is to ask ourselves and 
people in our communities, how is it that 
we communicate, and how is it that we 
learn? Many things do not function properly 
because of the way that we communicate 
and that is through the relationships that 
we build, acknowledging that education and 
learning are two different things.

“There seems to be a group of people in society 
that are too comfortable to learn - they have a 
lot of money or they have a lot of infl uence, and 
they have a choice not to learn. On the other 
hand, the majority of the population needs 
to learn, and then there are the people who 
are not comfortable enough to want to learn. 
Depending on your subject matter, you have 
to determine where the leverage points are in 
society for that change. One area that comes up 
repeatedly is to learn how to engage with those 
people who are too comfortable to learn.”

A group, the Chaordic Alliance, has had 
success with making the ‘comfortable’ part 
of society just uncomfortable enough that 
they will start wanting to learn. They do this 
by asking open-ended questions that engage 
people. “Right now we tend to operate in a 
system where we react, as opposed to thinking 
about the longer term. We need to challenge 
ourselves to recognize that engaging with 
these people is very important and for change 
to happen and for it to be long-term, it needs 

to be internalized. Until one has internalized 
something and acknowledges that this is 
important to them, the possibility of long-term 
change is limited, or it will take another big 
catastrophe to happen, and then there will be a 
reaction.”

Working with children and teenagers is 
key because they represent our long term 
– they are the future infl uence makers. It is 
important to encourage young people to get 
in and see what can be done and engage 
with them in conversation, not just show 
them things and tell them that this is the way 
things are done.

DISCUSSION

What are the best communication strategies 
for changing behaviour?
“We need to have open ended ways of making 
people think, to help them shift that mindset”.

Cultural programming has great power to 
change people’s attitudes and behaviour.  
“When people are actually affected, they start 
thinking about their behaviour and then they 
are much more open to looking at what changes 
need to come”.

It is critical to work with young children. “If 
you plant a seed with the little ones it grows 
when they bring the message to their homes. 
In this manner they are very powerful tools at 
home”.

“We disassociate with the natural systems that 
function, because our sewage disappears and 
goes away and our water magically appears. 
You never seem to need to participate in 
procuring water.  If you do start to participate, 
for example, with the rain barrel program, then 
you get more tactile knowledge”.

How do we change the craze of bottled water 
use? 

Much of the advertising leads you to be 
distrustful of the water you get out of your 

“We disassociate with the natural systems that 

function, because our sewage disappears and goes 

away and our water magically appears. You never 

seem to need to participate in procuring water.  If 

you do start to participate, for example, with the 

rain barrel program, then you get more tactile 

knowledge”.
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tap, even though millions of dollars are put 
into making sure it is of high quality. This 
is a triumph of marketing over common 
sense and it is perhaps even a triumph of 
marketing over the common good.  We 
need to expose what bottled water might 
be really doing over the long term and fi nd 
ways to change this behaviour.

Who are the leaders that make the use of 
water saving devices mandatory? 

We have to lead by example. “In every 
aspect of our programs the City has to be the 
leader in those programs. You cannot ask 
people to turn the sprinklers off if the park 
sprinklers are running during the rain”.

It is important to collaborate early with the 
early adopters or those who are receptive 
to innovative ideas. “ … many of them are 
already open to those concepts and they are 

It is important to collaborate early with the early 

adopters or those who are receptive to innovative 

ideas. 

just hungry for ways to manifest it at a personal 
level”. They become leaders. “One of our 
garden writers wrote about collecting rain water 
and said that it is probably more expensive than 
just buying water out of the tap, and it is more 
of a hassle than just spraying your lawn, but it is 
like canning your own peaches, it is something 
that you do because it is something that you 
can do and it is valuable to you for those sorts of 
reasons”.

In Seattle the developers have actually been 
some of the best advocates for using green 
technologies. By putting in regulations for 
green building certifi cation, the City forced 
the developers to compete with each other to 
achieve green certifi cation.

SOME KEY ISSUES ON CHANGING HUMAN BEHAVIOUR

Key Observations
• behaviour is confi ned by local conditions
• the public perception of risk has led to the bottled water craze
• opportunities to bring in change arise when policy windows open
• working with youth is key

Key Actions
• to bring about a change in behaviour understand what the barriers to change are and 
  design programs to address that
• work through small scale innovations to learn by doing
• move towards full cost pricing with metering applications
• use scaled pricing to address access of water for all in applications of full cost pricing
• collaborate early with the early adopters or those who are receptive to innovative ideas
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• Make it fun 
You have got to make it fun. You have to take 
people out of the typical meeting situation 
and put them into the real world.  You will 
have more dialogue and more interaction 
and much greater success than if you only 
do meetings in a room.  The New Zealand 
example  with festivals, and getting children 
and adults involved together, is the way to go.  
“It is not education, it is engaging”.

• Use different perspectives 
It is very important to integrate all the parts 
of a human being into what you are doing. 
Visual arts and theatre, and First Nations 
culture can all help us to get a message 
across.

• Celebrate achievements
If someone is doing a good job let them 
know that. They made a hard decision 
and took it upon themselves to act on it. 
Celebrate and profi le these achievements. 

• Build trust 
To work in communities, you have to build 
trust – people need to trust you as an 
individual, trust that you are there to try and 
help them, and trust that you will follow 
through on what you say you are going to 
do.  If you approach them about regulations 
and you are from a government agency with 
no resources, then that will break the trust.  
Once the trust is broken you do not get a 
second chance.

• Be patient  
Accept the fact that everything seems to 
move at a glacial pace and we will not be able 
to bring about change overnight.

• Find leaders, not reactors
We know that reactive management does 
not work but unfortunately the provincial 
and federal governments and other agencies 

LISTENING TO COMMUNITIES

Kindy Gosal, Columbia Basin Trust Initiative, 
Golden, British Columbia

Principles of working with communities

• Listen more and talk less
You need to understand what communities’ 
values are and you do this by listening to 
them. “If you think you are going to go out and 
educate the public you are mistaken, you will 
fail right off the bat”.  You need to go to them, 
engage them and understand what they are 
doing.

• Communicate science well
We really do not need any more science – 
what we do need is to transfer the knowledge 
base that we have now to the community 
so that we can work with them.  We need to 
make the knowledge easy to understand and 
we need to communicate it well.

• Find ways to connect to every day life.  
In some communities in this area there is a 
2,000 litre per capita use daily. Much of this 
is due to infrastructure leaks.  We have to 
work with the people and fi nd ways in their 
day-to-day lives to make a change. 

 • Recognize that people do care.
People do care about what is going on, for 
example, with respect to their actions and 
greenhouse gas emissions. The issue is: 
What do we do about it and what are some 
practical solutions that we can put into action 
to make change happen?

EDUCATION AND TRAINING

If you approach them about regulations and you are 

from a government agency with no resources, then 

that will break the trust.  Once the trust is broken 

you do not get a second chance.
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often have to be reactive to some things 
because they are the ones that are back-
stopping it all. What we are looking for is 
leaders with vision.

• Find leaders in communities.
Do not wait for leadership from the 
political level – it is important to fi nd 
leaders in communities and leaders in 
the NGOs. When you fi nd those leaders, 
champions and innovators, support 
them– celebrate their achievements and 
work with them. Good people work at 
the provincial government level but their 
hands are tied because they often do not 
have resources. The communities can get 
started and bring the governments along. 

• Empowerment is equal to action
The Columbia Basin Trust Board of 
Directors are a group of locally elected 
people who had a dream about creating 
an organization that would share in the 
benefi ts that the province was getting 
from the Hydro system and then put those 
benefi ts back into the region. This is an 
example of empowerment. If you empower 
people and let them take action, things will 
happen. In order to do that you need to 
devolve the authority.  

If the province or federal government or 
some agency retains the authority and 
doesn’t divest some of it to the people that 
are going to work on the watershed issues, 
for example, then positive action will 
not occur. If you empower the people by 
giving them the authority in addition to the 
resources, then good things will happen. 
“There is wisdom in the collective”. 

• Connect youth and wisdom.  
We need to connect youth with wisdom. 
We are losing some of the wisdom in our 
society. It is important to take advantage 
of the transfer of knowledge from the 

elders in the First Nations to the elders in 
our communities. “Bring them together, just 
let them sit in a room, do not interfere and do 
not sit there and try to pretend that you know 
everything, let them talk and interact. That 
wisdom will come out and it will inspire the old 
folks and it will inspire the young people”.

• Remember your history
It is important to remember the past and 
know what happened before - if you do not 
know and understand the past then you are 
doomed to repeat the failures.

TOOLS, ANALOGUES AND CHALLENGES FOR 
THE JOURNEY OF CHANGE

Chris Phillips, Senior Scientist, Landcare 
Research, Lincoln, New Zealand

The Motueka River Catchment: Integrated 
Catchment Management Research
The Motueka River catchment in the north 
west of the South Island of New Zealand 
is a catchment of about 2,000 km2.  It is 
environmentally quite complex and has a 
range of the kinds of issues that you fi nd in 
watersheds anywhere, but it does not have 
a major urban environment. Importantly, 
this catchment is not in bad shape, and 
the underlying philosophy has been to 
keep it this way.  Ongoing research is 
using a combination of historical research, 
biophysical experimentation, simulation 
modelling, and social learning to address 
resource management issues in the 
catchment area.  The addition of the strong 
human dimension component, including 
social science and ecological economics, 
sets this research apart from the traditional 
research model employed elsewhere.  

 “It is not education, it is 

engaging”.

If you empower the people by giving them the 

authority in addition to the resources, then good 

things will happen. “There is wisdom in the 

collective”. 
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Basic principles
It is very important to look outside our own 
areas and observe things that are happening 
in completely different situations and then 
use these as analogues for what we are trying 
to achieve.

When it comes to getting action, sometimes 
it is best to “just do itit is best to “just do itit is best to “ ”.  Often, too much 
time is spent in planning and talking about 
things without actually getting on and doing 
something concrete.  

It is important to share information across 
disciplines.  To solve the complex issues 
that we are facing, the trend has been to 
move away from technology transfer to an 
approach involving cross-collaboration, 
wherein teams of people are coming together, 
not only with the right mix of technical 
skills but importantly with people skills to 
work with communities, to work together 
collaboratively.

“As the relationships between the parties 
become more established and trust continues to 
be built between and within the communities 
of interest and practice, we are moving towards 
inclusion of more of the tacit knowledge in our 
particular catchment.” It is critical to aim for 
integrated and accessible information so that 
everyone is working off the same page. 

If we are talking about changing behaviour 
then we have to recognize that the way in 
which we share information is changing 

rapidly and evolving organically – often 
in spite of the traditional institutional 
frameworks that are in place.  There are 
whole new sub-cultures and social networks 
developing around different types of 
communication media.  These changes will 
almost certainly continue in the future, and 
we need to be aware of this when making 
plans for the future.

Challenge #1
Institutions and knowledge management
How can we expect the public to change their 
behaviour when the very institutions that 
promote these things do not generally “walk 
their own talk”? 

“Many of our institutions and organizations are 
great at rhetoric and arm waving but you do 
not have to look very hard to see they do not 
actually practice what they preach”.  It seems 
also that we have forgotten about common 
sense and personal responsibility, particularly 
in urban environments. 

How do we create an environment that 
includes the use of IS or IT technologies to 
foster and share information and knowledge 
in a social process in order to spark the 
unexpected which is innovation or change?  
It may be useful to look into the business 
world and see if we can use some of the 
approaches and practices that make for 
a successful business and apply these to 
resource management. One perspective on 
knowledge management is that it is about 
cultivating conversations; knowing what we 
know, knowing who knows what, knowing 
what is going on, and having fl exible systems 
to support this information. 

“In the research program, we focused largely 
on fi rst-generation knowledge management  
practices, but surprisingly in the last couple of 
years our ‘push’ approach is starting to give 
way to ‘pulls’  from stakeholders who, either 
in response to increasing exposure to new 
information and knowledge that has been 
generated, or because they have started to 
become self-organised, are actually keen to 

How can we expect the public to change their 

behaviour when the very institutions that 

promote these things do not generally “walk their 

own talk”? 

When it comes to getting action, sometimes it is 

best to “just do it”.  Often, too much time is spent 

in planning and talking about things without 

actually getting on and doing something concrete. 
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learn more about their problems and are 
demanding and seeking the production of 
new knowledge”.

One of the ways to get messages across is 
by storytelling – telling stories and sharing 
experiences is all part of the way that 
people build relationships.  

Challenge #2 
How do we keep our messages simple but 
credible?
Here we need to focus on those people 
who generally are not the big leaders or 
fi gureheads but more importantly are 
those that have a reputation for moving 
from rhetoric to action – I call them the 
‘doers’.  These people all have several 
things in common.  They are committed 
to a better way, they have the courage to 
challenge existing power bases and norms, 
they have personal initiative to go beyond 
defi ned boundaries, they are motivated 
and can motivate others, they care about 
how people are treated, and they usually 
have a sense of humour about themselves 
and their situations. Richard Boase from 
the District of North Vancouver is an 
example of this kind of ‘doer’.

Challenge #3
How do we keep supporting the change 
agents?
In our quest to fi nd new change agents 
we might want to think about the 
attributes that are in our own advocates 
or champions and then search for those 
same attributes in others to bring them 
through.  “In any particular project, no 
matter what it is, it is important to look 
after and take care of the change agent”.  
Those people are usually the ones that get 
involved in a number of other things in 
their communities – it is important that 
we do not burn them out.  Many of these 
change agents do not get acknowledged or 
rewarded for their efforts by the traditional 
organizational structures.

Challenge #4
How do we reconnect people with the natural 
environment?
Many people, particularly urban dwellers, 
have lost their sense of place and 
connectedness to the natural environment.  
How we assist these people in seeing and 
reforming the connections will help with 
concepts around water issues, cumulative 
effects, and sustainability.

Challenge #5
How do we stop re-inventing the wheel? 
A lot of effort and resources tend to be wasted 
on doing things that someone else has 
already done.  

Challenge #6
Bringing about change
How do we get joined up and networked, and 
not collapse under the weight of information 
or the whole business of the world around us?

In order to bring about change we have 
several possibilities: we can seek out those 
who will lead the charge – the early adopters; 
we can build capacity in our target group, 
whatever that might be; we can allow for 
organic diffusion or dispersion of our ideas; 
and we can choose to use incentives or 
regulate.  The question is when and where 
to use which strategy?  Most times it takes a 
major crisis for signifi cant change and uptake 
to occur. “If we accept that signifi cant change 
only occurs in times of crisis then the fall back 
position is that normal change will take time.  
My experience has shown that change happens 
with little steps, not big ones, and just like in 
communication, you need a range of approaches 
to get the message across”.

“If we accept that signifi cant change only occurs 

in times of crisis then the fall back position is that 

normal change will take time.  My experience has 

shown that change happens with little steps, not 

big ones, and just like in communication, you need 

a range of approaches to get the message across”.
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Finally, we need to think about what kind 
of tools to use to bring about change. If 
someone has a good idea or approach in 
another area then we should consider it.  We 
should learn from what others are doing.  It 
is not just a case of having the information 
and knowledge; we need more.  To change 

behaviour around water practices, we do 
need various forms of controls, incentives, 
and education but more importantly as we 
have come to realize, we need combinations 
of all of these.  “The handbook of what type 
of intervention to use, in what circumstance, 
and when in the adoption-adaptation cycle we 
should use it, has not been written yet”.

When should water education start?

How do we educate the public?

Is education about drinking water supply/demand effective in infl uencing behaviour?

What are the diffi culties of translating science to infl uence public behaviour?

DIALOGUE CIRCLE

Maureen Lynch, Coordinator, Tri Community 
Watershed Initiative, Okotoks, Alberta

When should water education or engagement 
start?
When working within the formal education 
system we should start as soon as the 
children enter school; for example, the 
Capital Regional District starts at Grade Two 
with links to the curriculum, and Alberta does 
the same thing focussing on Grades Four 
through Six, Eight, Nine and Eleven, with 
direct links to the curriculum. There are also 
a number of municipalities that work directly 
with public schools and have curriculum 
links; for example, the City of Camrose hires 
a teacher, develops program materials and 
does water treatment tours.

How do we educate the public?
One of the challenges when we think about 

educating the public is that water is not a 
top concern for most Canadians. Positive 
community engagement is a very good 
way for people to become engaged.  We 
are also using a community-based social 
marketing approach where we talk ‘one-
on-one’ with people to identify barriers and 
opportunities to behaviour change.  “By using 
these kinds of tools this initiative has reduced 
water consumption by about 30% in our 
municipalities”.

We need to be conscious of what we want 
to say versus what the people want to hear. 
Sometimes they are not the same things. It 
is also important to link what we are doing 
to decision making - ultimately the decision 
makers have to become engaged and 
informed.

The most effective way to try to change 

“The handbook of what type of intervention 

to use, in what circumstance, and when in the 

adoption-adaptation cycle we should use it, 

has not been written yet”.
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behaviour and improve water effi ciency 
is a combination of utilizing changes in 
technology and processes and structures 
in the system and prompting behaviour 
changes and attitudes and habits. The 
framework for engagement that we use 
has been adapted from the City of Calgary. 
It includes: 
• participate in community outreach
• foster conservation ethic
• provide technical assistance
• encourage use of water effi ciency 
technology
• explore source substitution opportunities
• align policy with conservation objectives
• lead by example

Using this model we can measure our 
progress in relation to each of these 
categories. 

“We know that one tool is not effective – you 
have to work with all the tools to be fully 
effective”.

Matthew Retallack, Communications 
Director, Canadian Water Network Student 
Committee, Dalhousie University, Halifax, 
Nova Scotia

Lessons learned
It is important to harness the passion for 
change that can exist at the grassroots 
level, and further to fi nd ways to nourish 
the passion. 

It is important to get data that are 
usable from one community group to 
the next and that leads to the need for 
standardization. The question is, who 
could provide that information – would 
this be a role for the province?

Another factor that can nourish an 
initiative is funding. Are there ways that 
are separate from government budgets 
in terms of maintaining an ongoing 
funding source? The Columbia Basin 
Trust for example, has funding that is 
secured by the BC Hydro facility. It would 

be good to identify other opportunities for 
groups to get funding and perhaps promote 
or develop ways to tap into long-term 
sustainable funding. Secure funding ensures 
the continuity of the work and makes it less 
vulnerable to the cycle of local change. 

Volunteer burnout is a serious concern. One 
way to prevent this is to have a structure to 
manage volunteer contributions, “so that you 
do not just throw people in there and allow them 
to fall where they may … and so that people 
are not taking on too much or over-reaching 
out of shear enthusiasm but instead are given 
opportunities to learn and grow through the 
volunteer cycle and become more effective 
volunteers”. 

Clearly, empowerment equals action. That is 
a point that can play out at a lot of levels. You 
can be very effective if you empower groups at 
the community level and they can act at that 
level and are given not only responsibility but 
also some level of authority or ability to make 
things happen on their own terms.

When should water education start?
What do we mean by education? “I would 
say that education is both awareness and 
information, and through the awareness you 
can also get engagement, so you can foster 
engagement through education”. 

The water agenda through time rises and falls 
- the trick is to keep it up there and look at 
the teachable moments (e.g., Walkerton) as 
opportunities. When the public is engaged 
and forcing politicians to move, this could be 
an environment that enables risk taking – so 
that people who are normally risk averse for a 
lot of reasons are more open to the ideas of 

“We know that one tool is not effective – you have 

to work with all the tools to be fully effective”.

Secure funding ensures the continuity of the 

work and makes it less vulnerable to the cycle of 

local change. 
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a meeting with many groups and a particular 
operator came away with six points that he 
was able to use when his public called him.  
Informing this person has actually transformed 
him and placed him in an outreach capacity”.  

As Chris Phillips stressed, the public is 
also ‘us’. Assembling and mobilizing our 
combined knowledge in terms of situations, 
ideas and experiences, successes, and the 
most important lessons learned has great 
potential for moving the water agenda 
forward. 

Is education about drinking water supply/
demand effective in infl uencing behaviour?
It is not the only answer but it is part of the 
answer - it will work for some people and 
other people will have different triggers. “For 
some it will be part of the solution, bringing 
them to a new level of understanding, and 
hopefully, ultimately a better connection with 
water as a very fundamental part of their lives”.

What are the diffi culties of translating science 
to infl uence public behaviour?
You need to consider translating science in 
a number of different ways, depending on 
which part of the public you are targeting. 
The industrial public is going to have a 
different vocabulary, concerns and triggers 
compared with the residential day-to-day 
citizen.  

DISCUSSION

What do we mean by empowerment? 
What are the defi ning characteristics of 
empowerment?
You have to look at the situation.  There is 
a different set of circumstances for each 
community group. If you are talking about 
empowering school based education, you 
need to work with the educators and the 
school districts and the environmental 
education organizations to empower them to 
carry out the work that they are already doing, 
but possibly in a better way.  That may mean 
providing them with resources in the form of 
people to put together materials, and having 

progressive change and more willing to move 
down the path a bit. That can be described as 
shared risk.  “Society supports that politicians 
can share some of the accountability, maybe 
not formally but at least from one perception.  
Another perception would be that if the public 
is moving away from them in terms of wanting 
to pursue a particular path and they are 
standing still then they are starting to lose a bit 
of political capital and they will want to follow 
that”.

How do we educate the public?
When we talk about education, the ‘public’ 
could probably be broken into a number of 
components.  The children and the schools 
are one component. “We have discussed 
the fact that children are change agents and 
they can take new ideas home and use them 
at dinner table conversations to get the point 
across to the parents.” Here, the benefi ts 
are two-fold. By directly informing the next 
generation of decision makers, they will grow 
up with that knowledge and effect change 
from their understanding and perception of 
the world. There is also the indirect education 
of this generation of decision makers, their 
parents.  

Another component of the public is 
community leaders. Trust and respect are the 
key words when working with communities. 
Educating community leaders, be they 
political or otherwise, is critical. “They are 
trusted by the community and they provide an 
onsite trusted verifi able source of new ideas. 
They are also another change agent”. 

The operators are another component of the 
‘public’. This would be focussed more on 
the information side of education. “I was at 

Trust and respect are the key words when working 

with communities. Educating community leaders, 

be they political or otherwise, is critical. “They 

are trusted by the community and they provide 

an onsite trusted verifi able source of new ideas. 

They are also another change agent”. 
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facilitators that may go to the school and 
help the teachers. This empowers the 
environmental educators and the teachers 
to transfer the knowledge to the children.  
That is completely different from working 
with a watershed group. In this case, 
they are already doing the work and they 
need money.  It may just be a matter of 
giving them some money, although it is 
important to be sure not to put strings 
on the funding.  Another example would 
be engaging communities in water 
conservation - where empowerment just 
means that communities know they need 
to do it.  Here, it is a matter of bringing 
expertise into the room so that they can 
connect and this empowers the people 
that intuitively know they need to do this 
in the community, and they know it makes 
economic sense to have the resources and 
the experts and these people from other 
communities.

Another way of looking at empowerment 
is that it is about a time when some 
individual’s personal needs or beliefs or 
values get aligned with a situation and 
they have got information and the ability to 
actually do something and take action. “It 
happens with individuals, it does not happen 
with institutions”.

SYNTHESIS

Margaret Catley-Carlson, Chair, Global 
Water Partnership, New York, New York

Progress has been made but it takes time
We are constantly impatient. Given the 
magnitude of the issues that we are 
facing progress often seems too slow, 
but over the last decade or more real 
changes have happened and that provides 
examples on which to build. If you look at 
governments around the world that have 
made radical changes in the way that they 
manage water there are a few categories. 
The Europeans brought themselves 
together and committed themselves to 
putting together the European Framework 

directive for managing water.  This commits 
all the countries in the EU to take a number 
of steps in environmental protection, source 
protection of water, watershed management 
and cleaning up drinking water.  It took 
twenty-two years to negotiate.  “It was not 
quick but it is going to be powerful.  That refl ects 
the public education that was done 22 years 
ago”.

“If you really come to the point where you need 
change so badly, you have to stop what you are 
doing, stop accelerating on other points and 
devote a very large part of your resources and 
efforts to this particular fi le”. 

We do not push ourselves to get absolute 
consensus on the most important messages, 
because there are a lot of messages. We work 
with too many messages as opposed to really 
hammering it out and focusing and scoping 
down to what needs to be stressed fi rst and 
then making that happen rather than having 
a multiplicity of messages and trying to go 
ahead on all fronts. 

When people get going they will want to know 
more details and then you can feed in more, 
but there is a limited capacity for that.  If 
you try to get people active on seven fronts 
it probably doesn’t work as well.  And it is 
important to accept that this takes time. 

Another way of looking at empowerment is 

that it is about a time when some individual’s 

personal needs or beliefs or values get aligned 

with a situation and they have got information 

and the ability to actually do something and take 

action. “It happens with individuals, it does not 

happen with institutions”.

... generally governments either respond with 

very squeaky wheels or do not move until they 

start to see that there are going to be great 

problems and great public anger created.
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The role of government
Generally, governments do not move until 
their backs are right against the wall, such as 
with some kind of crisis.  There is a universal 
human tendency to avoid prophylactic 
measures. In terms of good management it 
makes sense that “if you do not do it now it 
will cost more later”. The same argument is 
advocated across sectors. However, generally 
governments either respond with very 
squeaky wheels or do not move until they 
start to see that there are going to be great 
problems and great public anger created.

“We are not alone in working with governments 
that prefer to avoid the messages that are being 
passed along, and these messages are being 
passed on by many sectors, often with the same 
rational”. 

Lessons from the dialogue
The dialogue here demonstrates the 
realization that governments are essential but 
they are not the total answer.  You can do a 
lot even when you have a government that is 
not listening.  A public authority is only a part 
of what you need. It is up to us to engage 
enough public awareness and engagement, 
both for the good that that will have in itself 
and also to increase the likelihood that we 
will get more public policy movement.

We should accept the paradigm that has been 
set out by Kindy Gosal, Chris Phillips and 
others, which is “if you tell me I will probably 
forget, if you discuss it with me I will remember 
at least the conversation, but if you engage and 
listen to me it will probably change my life”.  
We should as a water community adopt this 
paradigm and adjust to it with corresponding 
actions.  

Other important messages from the dialogue 
include: seek change agents and adaptors; 
target the group in the middle that is waiting 
to be told; you have to hurry up and go 
slow, that is, you have to accelerate taking 
action but if you want to bring in all of the 
communities that need to be brought in 
it is going to take time. However, it will 
signifi cantly increase the effi ciency of the 
process if you measure this in terms of 
outcome and peoples’ lives that are actually 
changed. This is a hard message because we 
see a crisis looming. You need to have a lot of 
patience.

As Kindy Gosal said, “just listen, listen and As Kindy Gosal said, “just listen, listen and As Kindy Gosal said, “
listen”. 

“Just do it“Just do it“ ,” is another very important 
message. “Always remember that forgiveness is 
easier to get than permission - one of the great 
lessons in life”.

The CRD is one of the most interesting 
examples of how to do public engagement 
and involvement and for that regional district 
it was certainly not a side issue – it appears 
to have been a paramount issue and then it 
became the enabling issue to do a lot of other 
things too.

The dialogue here demonstrates the realization 

that governments are essential but they are not 

the total answer.  You can do a lot even when you 

have a government that is not listening.

“if you tell me I will probably 

forget, if you discuss it with me 

I will remember at least the 

conversation, but if you engage 

and listen to me it will probably 

change my life”.
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SOME KEY ISSUES ON EDUCATION AND TRAINING

Key Observations
• people will work with you as long as they understand why they need to work 
  together
• it is critical to work with people at the local level and to take into account local 
  conditions because this is where implementation happens
• fi nd ways to bring in the value-based leaders with vision, people who are risk-takers, 
  together with those that are risk averse, so there is a blending
• look for people who want to embrace change
• to engage political leaders, empower people in the decision-making process
• timing is important – it may take a crisis and a crisis can be a ‘teachable moment’
• community education and public education is needed to provide the necessary 
  groundswell of information
• secure funding ensures the continuity of the work and makes it less vulnerable to 
  the cycle of local change
• learn from others
• effective messaging leads to success
• change happens with little steps, not big ones

Key Actions
• instill the water balance way of thinking which involves the whole water cycle
• educate people to think of water resources in terms of being fi nite and connected
• address water conservation with community-based social marketing
• use standards (e.g., certifi cates) to get the message across
• do a better job  of teaching social responsibility
• recognize that you will face resistance
• set bold goals
• walk the talk
• make the transfer of knowledge easy and communicate the science well
• share information across disciplines
• acknowledge and reward the change agents for their efforts
• use combinations of controls, incentives and education to change behaviour 
  around water practices
• manage volunteer contributions to prevent volunteer burn out
• educate community leaders
• consider translating science in a number of different ways depending on which part 
  of the public you are targeting
• meld environmental concerns with cost savings or monetary concerns to have a 
  successful program
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Erik Karlsen, Chair, Smart Growth on the 
Ground Advisory Committee and Member, 
BC Water and Waste Association’s Water 
Sustainability Committee, Victoria, British 
Columbia 

Throughout this dialogue there have been 
many good examples of how to move forward 
with the water agenda.

• Engage, engage and engage. 
• If it is a crisis you have a very short window, 
if it is incremental and you are strategic you 
will use a series of short windows, and you 
will always be ready for that crisis or mini-
crisis to advance your cause.
• Values, values, values - you are not going 
to get what you want until you embrace their 
values or fi nd a way for them to embrace 
yours.
• Listen and be seen to listen – you don’t 
build trust and you don’t get into the inner 
circle unless you listen fi rst.
• Seek fi rst to understand, then to be 
understood.
• Integrate and collaborate.
• If we are dealing with issues that cross 
accountability lines then we should design a 
trans-organizational approach which is based 
on integration and mutual self-interest.
• Energy comes from taking action together
• Leverage through education - it engages 
people and it creates a passion.

“You have to ask yourself, why are you 
passionate?  Well, you learned about it, you 
found someone else who cared about it, and you 
came together as a group. Think of the energy 
that is created when those steps occur. The 
simple point is all you need to do is replicate 

that in the rest of society, but they have other 
values too”. 

Finally, it is important to take a practical 
approach and address the question: What 
can be done on the ground so that people 
can expect to succeed? You need to ask 
yourself what will the result be that people 
will embrace as success - and incremental 
success is where you start.

There is no reason why we could not put 
together something similar to the European 
community water policy framework. “We do 
not have to get it done politically, we simply 
have to take it and put it in our everyday work. 
We do not have to look for permission, we can 
just do it.  And then we will have success and 
the politicians will say, I am coming up for 
election soon, is there anything that you have 
done that I can take credit for, and your answer 
is absolutely, here it is.  So do it, just do it”.

WRAP UP

Listen and be seen to listen – you don’t build trust 

and you don’t get into the inner circle unless you 

listen fi rst.

Energy comes from taking 

action together

Murray Rutherford, School of Resource and 
Environmental Management, Simon Fraser 
University, Burnaby, British Columbia

Learning
There were a number of themes that emerged 
throughout the dialogue.  One of them was 
learning, and ideas of learning and how we 
learn at multiple levels, the individual and 
organizational levels and at some kind of 
social and collective level, and the obstacles 
and enablers to that.  At the individual level 
we discussed learning through engagement 
and experience and how we can accomplish 
things through that kind of learning. For 
learning at the organizational and social 
levels, we discussed learning from experience 
and much of this was about learning 
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from experiences elsewhere and paying 
attention to successes, as well as failures.  
Learning through small-scale innovations 
and networks of small-scale innovations 
and allowing people to have the ability 
to create within the local context, was a 
recurring theme. 

Barriers to change
A particular barrier to change that was 
visited repeatedly during the dialogue was 
that of existing legislation and regulations, 
and existing institutions as cultural and 
social traditions. One barrier is what 
policy analysts refer to as the termination 
problem. That is, it is very hard to put an 
end to structures that have outlived their 
day -  when the institutions and associated 
cultural traditions that have been created 
in the past carry on, where they may 
have been suitable to past circumstances 
but are not suitable to the present 
circumstances. Ideas emerged about how 
to overcome this. One solution is related 
to crises.  It was acknowledged that major 
changes may require a crisis - when there 
is crisis you better be ready with the 
program that you want to bring into place 
and take advantage of it. There was also 
dialogue about the idea of small crises, 
working through incremental change, or 
trying smaller changes and saving the big 
crisis for the big change.  

Mobilize the early adopters
It is important to mobilize and support the 
people who are going to win by the change 
that you want to bring in.  Adopting that 
strategy may help you to overcome those 
that are going to lose over time.  It is 
critical to understand the real motivators 
that are making people operate and 
provide alternative ways of satisfying those 
motivators.  

Local context really matters
Another recurring theme of the dialogue 
was that the local context really matters. 
One size fi ts all solutions do not work 
- you have to know your communities, 

your partners, and the participants that you 
are working with, and you have to engage with 
them.  Tied to that is the idea that peoples’ 
values are very diverse - people get value 
from different kinds of things; some people 
are motivated by money, some by power, and 
some are motivated by rectitude, doing the 
right thing. If you understand what motivates 
people and what they draw satisfaction 
from then you are more likely to be able to 
infl uence their behaviour.  

Leadership
There was a lot of discussion about fi nding 
and supporting leaders.  One way to think 
about leadership is as a relationship rather 
than in terms of the characteristics of a 
leader; that is, the relationship between those 
who are being led and the individual that they 
empower, or that they grant the authority to, 
to lead them.  Again, you need to think of the 
characteristics of the followers as well as the 
leaders – different kinds of leaders will arise 
in different circumstances because of different 
characteristics of followers and also because 
of different contextual circumstances.  

Risk of status quo
Risk and risk profi les came up for discussion 
and there was dialogue about the risk of 
change compared with the risk of the status 
quo as well as about leaders for change 
compared with leaders for maintaining 
existing systems. 

How are we doing?
There seemed to be a consistent message 
during the dialogue on the fi rst day that we 
are doing pretty well. “That surprised me a lot 
because I don’t think we are doing really well.  
In some circumstances we have some really 
good initiatives going on and in part that is part 

the local context really matters. One size fi ts 

all solutions do not work - you have to know 

your communities, your partners, and the 

participants that you are working with, and you 

have to engage with them. 
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of a product of bringing together some good 
initiatives to learn from. The message from the 
dialogue on the second day delivered a much 
more critical message about the things we have 
to do better”.

Troy Vassos, President, NovaTec Consultants 
Inc., Vancouver, British Columbia

Share resources
One solution is to share resources. “… if 
we sat down and talked about the kinds of 
problems that we perceived, the futures that 
we envision, and the kinds of solutions that 
we would like to work towards, then we could 
evolve a set of resources that we could use or 
access in order to develop those solutions and 
move the agenda in that direction”. 

There are many resources if we include 
regional, provincial, national and 
international levels. We are all having the 
same diffi culties and searching for the same 
types of solutions. Some communities are 
on different timelines than others, but the 
information dialogue is very meaningful to 
a wide range of individuals and groups.  “I 
think it would be an interesting exercise at 
the very least to attempt to see if this type of 
dialogue might work on an internet virtual 
basis”. 

Consider a listserve
“Sometimes listserves can degenerate into 
a dialogue that is like background noise but 
occasionally you get a specifi c problem that 
comes forward and everyone jumps forward and 
starts to contribute and you get a considerable 
contribution of resources, of background 
knowledge, and of contacts. That can be very 
dynamic”.  

It also helps to defi ne milestones or points at 
which there needs to be a physical gathering 
– that type of face to face contribution and 
sharing of energy can catalyze action.

Leadership
It is important to develop a relationship with 
the types of leaders in the municipal sector 

that are willing to try different things; for 
example, the Seattle Public Utilities or the 
City of Toronto. “When I talk about leadership 
it is not necessarily a political leader, it could 
be someone who is a leader in planning, 
architecture, or in education”.  Identify those 
leaders and bring them to the table so that 
you can share those resources. 

Margaret Catley-Carlson, Chair, Global Water 
Partnership, New York, New York

There were a number of very important take 
home messages: 

• The teachable moment: “That is something 
that needs to get deeper into our hearts”.  
• Tell people nine times - most people tell 
people once or twice and then get irritated 
when they do not remember.  
• Remember that your short term is 
somebody else’s long term and vice versa.  
• You can get there by indirect means; for 
example, the graffi ti reduction through better 
stream management in New Zealand. 
• Hurry up to go slow. 
• Think of money as a renewable resource. 
This can be useful when we are talking 
about management of either non-renewable 
resources or resources that can’t be kept in 
their current state without the expenditure of 
money.   

Closing thoughts

Institutional dysfunction
The World Bank did an evaluation of its 
water projects and the lessons learned in 

Money is a renewable resource. 

This can be useful when we are 

talking about management of 

either non-renewable resources 

or resources that can’t be kept in 

their current state without the 

expenditure of money which is a 

renewable resource. 
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a retrospective of twenty years of water 
projects. They learned that failures all 
have the same genesis; that is, lack of 
political will, corruption and institutional 
dysfunction.  There were no, or minimal, 
projects reported where the science, 
technology, or engineering had been 
basically wrong or off target.  

Where do we look for answers?
Four considerations come to mind.

Water is suboptimally managed
“Stop at the desk called management and 
explore that one fi rst.” Water is suboptimally 
managed, or not managed, almost 
everywhere.  “That means that you have 
to instantly draw the line to management 
issues. It is very diffi cult for engineers in 
particular but also for good scientists not to 
stray into wondering if they could not fi nd a 
better engineering or scientifi c answer to the 
problem at hand”. 

Science innovations are not needed in most 
cases
Science innovations are not required 
to achieve 90% of the global water 
management objectives. Science 
innovations are important but only for 
the other 10%. What we want to achieve 
can be achieved by looking at managing 
more optimally and with the science that 
we already have. That does not mean that 
we should stop either the science or the 
technology work but it does mean that we 
probably do not look there fi rst.  

Natural resource management is about 
managing people
Natural resources management is the 
proper management of people.  It is a 
fi eld for political, legal, social and natural 
science considerations.   

It is important to combine the knowledge 
of natural and social scientists
An understanding of the hydrological and 
biological conditions is important but it 
is only useful if combined with a similar 

understanding of the political and social 
conditions. “We have to combine the scientifi c 
and technological knowledge with at least a 
similar understanding of the political and social 
considerations if we want this ‘good stuff ’ to go 
somewhere and we want the ‘bad stuff ’ to be 
held at bay”.  

Hans Schreier, Institute for Resources and 
Environment, University of BC, Vancouver, 
British Columbia

Moving too slowly
We built 30,000 houses in BC in 2005 and 
only about 5% put in low fl ush toilets. These 
houses will not be retrofi tted for the next 30 
years.  How diffi cult is it to get legislation 
across to make low-fl ush toilets mandatory 
all across the country?  It only takes one 
paragraph. We are going too slowly.

Water for food production
We need to increase food production by 50% 
over the next 20 years globally, and agriculture 
uses 70% of all water.  How are we going 
to do this when the agriculture land base 
is shrinking?  We will have to move fast to 
accomplish these goals.  It is not working the 
way it has been going on. 

What we need to move the water agenda 
ahead
What we need are innovations and we need 
change. We need to allow the innovators to  
bring in innovations because governments 
are incapable of managing water.  “My 
approach to this is very simply: Why is it so 
diffi cult to manage the simplest chemical 
compound in the world? People have many 
opinions about water, but in fact, they have very 
little knowledge about water.  This is where we 
have failed in terms of developing innovative 
ideas, and then communicating them to the 

Science innovations are not required to achieve 

90% of the global water management objectives... 

What we want to achieve can be achieved by 

looking at managing more optimally and with the 

science that we already have.
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public and going ahead with action”.  

We need to use a multi-barrier approach
What we need are some real concerted 
efforts in trying to come to grips with how 
we manage water.  There is no simple 
answer – we need a multi-barrier approach. 
A multi-barrier approach means we need the 
engineers, the hard approach, together with 
the soft approach which is trying to change 
behaviour. The two have to go hand in hand. 

We need to take a watershed approach
We also need to take a watershed approach 
and we need to start in the headwaters, 
have all the protection in the headwaters, 
and then have watershed-wide management 
practices in place, and we still need treatment 
at the tail end.  If we do not have all of these 
in place, there is no way in which we can 
actually manage water.   

We need to manage green water as well as 
blue water
We manage blue water, but we don’t manage 
green water.  The hydrological cycle consists 
of four components, rainfall, run-off, 
infi ltration and evapo-transpiration. When 
the rain falls some water goes into streams 
and lakes and groundwater - that is blue 
water and that is what we manage.  But some 
of the rain goes into trees and into soil and 
creates biomass and it evapo-transpires up.  
There is about the same amount of water in 
both of these parts of the hydrological cycle. 
However, we do not manage the green cycle. 
We need to learn how to do green water 
management so that we can improve the 
food production and at the same time we 
need to improve the blue water management  
and both of these have to happen at the 
same time. 

Foster synergy at face-to-face workshops and 
dialogue
Finally, the only other way in which we really 
get to be effi cient is synergy. “If with dialogue 
meetings such as this, we can help these 
innovators to show what they can do it will 
translate into all kinds of new innovations.  One 

example leads to the next and that is how we 
are going to change. We can do it community 
by community.  Kindy Gosal has the social 
skills to convince the communities to do it. 
Troy Vassos has the engineering skills to do it.  
Others of you have many other skills.  If we can 
bring these people together and work on water 
management together I think we are half way 
there”.

One example leads to the 

next and that is how we are 

going to change. We can do it 

community by community.
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Diana Allen, Associate Professor, Earth Sciences, Simon 
Fraser University, Burnaby, BC

Antonio Arreaga-Valdes, Consul General A.H., Consulado 
General de Costa Rica, North Vancouver, BC

Ken Ashley, Senior Engineer, Utility Analysis and 
Environmental Management, Policy and Planning, Greater 
Vancouver Regional District, Burnaby, BC

Pierre Bérubé, Assistant Professor, Civil Engineering, 
University of British Columbia, Vancouver, BC

Richard Boase, Environmental Protection Offi cer, 
Environmental Protection, District of North Vancouver, 
North Vancouver, BC 

Derek Bonin, Registered Professional Forester, Greater 
Vancouver Regional District, Burnaby, BC 

Glen Brown, Acting Director, Municipal Engineering 
Services, BC Ministry of Community Services, Victoria, BC

Julia Brydon, Pollution Prevention Coordinator, Pollution 
Prevention and Assessment Division, Environment 
Canada, Vancouver, BC

Don Brynildsen, Assistant City Engineer, Water and Sewers,
City of Vancouver, Vancouver, BC

Valerie Cameron, Section Head, Watershed Protection and 
Planning, BC Ministry of Environment, Victoria, BC

Denny Capps, MSc Candidate, Earth Sciences, Simon 
Frsaer University, Burnaby, BC

Vicki Carmichael, Groundwater Hydrologist, Watershed 
and Aquifer Science, BC Ministry of Environment, Victoria, 
BC

Mike Carver, Engineering and Waterworks, City of 
Coquitlam, BC

Margaret Catley-Carlson, Chair, Global Water Partnership, 
New York, NY, USA

Alfred Chu, Greater Vancouver Regional District, 
Burnaby, BC

Bernadette Conant, Executive Director, Canadian Water 
Network, University of Waterloo, Waterloo, ON

Michael D’Andrea, Director, Water Infrastructure 
Management, City of Toronto, Toronto, ON

Howard Dallimore, P.Eng., Dayton and Knight Ltd., North 
Vancouver, BC

Antigone Dixon-Warren, Groundwater Specialist, Township 
of Langley, Langley, BC

David Dunkley, Greater Vancouver Regional District, 
Burnaby, BC 

Paul Fesko, Manager, Strategic Services, City of Calgary, 
Calgary, AB

Kris Frederickson, Water Management Engineer, Long Lake 
Water Management Team, Nexen Inc., Calgary, AB

Laurie  Fretz, Greater Vancouver Regional District, 
Burnaby, BC

Graham Gagnon, Canada Research Chair, Water Quality 
and Technology, Dalhousie University, Halifax, NS

Patricia Gallaugher, Director, Science Program, Continuing 
Studies, Simon Fraser University, Burnaby, BC

Kindy Gosal, Community Practicioner, Columbia Basin 
Trust Initiative, Golden, BC 

Gwyn Graham, Regional Groundwater Hydrologist, 
Water Stewardship - Lower Mainland, BC Ministry of 
Environment, Surrey, BC

Jerry Grey, Artist, Ottawa, ON

Michael Harstone, Senior Associate, Compass Resource 
Management, Vancouver, BC

Helen Haslam, Mediator and Advisor, Waitakere City, 
Auckland, New Zealand

Rebecca Holt, Sustainability Analyst, Concepts Group, 
Stantec Consulting Ltd., Vancouver, BC

Alex Hutton, Sustainable Building Analyst, Concepts Team, 
Stantec Consulting Ltd., Vancouver, BC

Oh Iwata, MSc Candidate, Institute of Resource and 
Environmental Studies, University of British Columbia, 
Vancouver, BC

Michael Jackson, President, Culex Environmental Ltd., 
Acroloxus Wetlands Consultancy Ltd., Sunshine Coast, BC

Lance Jakubec, Senior Research Consultant, Canada 
Mortgage and Housing Corporation, Vancouver, BC

Jonathan Kaledin, New York State Counsel, The Nature 
Conservancy, Albany, NY, USA

Erik Karlsen, Member, Water Sustainability Committee, BC 
Water and Waste Association, Victoria, BC

Karen Kun, Water Issue Editor, Corporate Knights, Toronto, 
ON

Alf Leake, Natural Resources Specialist, BC Hydro, 
Vancouver, BC

Stephanie Lepsoe, Resource Management and 
Environmental Studies, University of British Columbia, 
Vancouver, BC

Participants of fi eld trips and dialogue sessions
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Randall Lewis, Environmental Coordinator, Environment, 
Lands and Resource, Squamish Nation, Squamish, BC

Patrick Lucey, Aquatic Ecologist, Aqua-Tex Scientifi c 
Consulting Ltd., Kimberly, BC

Maureen Lynch, CCMN Regional Coordinator, Tri 
Community Watershed Initiative, Black Diamond, AB

Jennifer MacDonald, Research Assistant, Institute for 
Resources, Environment and Sustainability, University of 
British Columbia, Vancouver, BC

Cam Matheson, Manager Operations, Corporate Affairs, 
BC Hydro, Vancouver, BC

Steve Moddemeyer, Senior Strategic Advisor, Department 
of Planning and Development, City of Seattle, WA, USA

Michele-Lee Moore, Research Offi cer, Watershed 
Protection and Planning, BC Ministry of Environment, 
Victoria, BC

Jenyfer Neumann, Environmental Coordinator, , Township 
of Langley, Lanley, BC

Linda Nowlan, Environmental Law and Policy Consultant, 
Vancouver, BC

Mary O’Brien, Sustainable Systems Analyst, Energy 
Solutions & Concepts Group, Stantec Consulting Ltd., 
Vancouver, BC

Craig Orr, Director, Watershed Watch Salmon Society, 
Coquitlam, BC

Chris Phillips, Senior Scientist, Landcare Research, 
Lincoln, New Zealand

Mandeep Purewal, Resource Management and 
Environmental Studies, University of British Columbia, 
Vancouver, BC

Matthew Retallack, Communications Director, Canadian 
Water Network Student Committee, Dalhousie 
University, Halifax, NS

Murray Rutherford, Assistant Professor, School of 
Resource and Environmental Management, Simon Fraser 
University, Burnaby, BC

Bob Sandford, Chair, Canadian Partnership Initiative, 
United Nations Water for Life Decade, Canmore, AB

Hans Schreier, Professor, Institute for Resources 
Environment and Sustainability, University of British 
Columbia, Vancouver, BC

Glenn Sigurdson, Fellow and Research Associate, Wosk 
Centre for Dialogue, Simon Fraser University, 
Vancouver, BC

David Siu, Senior Engineer, Greater Vancouver Regional 
District, Burnaby, BC

Heather Smart, Water Policy Advisor, Chief Water 
Offi cer Support and Implementation, BC Ministry of 
Environment, Victoria, BC

Kim Stephens, Program Coordinator, Water Sustainability 
Action Plan for British Columbia, West Vancouver, BC

Marilyn Towill, Greater Vancouver Regional District, 
Burnaby, BC 

Troy Vassos, President, NovaTech Consultants Inc., 
Vancouver, BC

Deborah Walker, Demand Management Coordinator, 
Capital Regional District Water Services, Victoria, BC

Vicky Weekes, Master’s Candidate, School of Resource 
and Environmental Management, Simon Fraser 
University, Burnaby, BC

Paul Whitfi eld, Acting Senior Manager, Pacifi c Storm 
Prediction Centre - Vancouver, Environment Canada, 
Vancouver, BC

Ian Williamson, Master’s Candidate, School of Resource 
and Environmental Management, Simon Fraser 
University, Burnaby, BC

Bruce Wilson, Chair, Water Supply Association of BC, 
Kelowna, BC

Stan Woods, Regional Utility Planning, Greater Vancouver 
Regional District, Vancouver, BC

Rheannon Wylie, Junior Planner, Strategic Integration 
Branch, Pacifi c Storm Prediction Centre - Vancouver, 
Environment Canada, Vancouver, BC

José Miguel Zeledon, Director, Water, Ministry of 
Environment and Energy, San Jose, Costa Rica

Participants of fi eld trips and dialogue sessions
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Field Trips

A VISIT TO THREE SITES OF INNOVATION FOR WATER MANAGEMENT ON THE NORTH SHORE

Field Trip Leaders: Ken Ashley, Derek Bonin, Laurie Fretz and David Siu, Greater Vancouver Regional District; Richard 
Boase, District of North Vancouver; Troy Vassos, NovaTech Consultants Inc.; Howard Dallimore, Dayton and Knight 
Ltd.

Capilano and Seymour Reservoirs
The Greater Vancouver Regional District (GVRD) supplies drinking water to 2.2 million people and associated busi-
ness in the Greater Vancouver area.  The current sources of water supply are the mountainous Capilano, Seymour and 
Coquitlam watersheds.  The Capilano and Seymour reservoirs supply up to 70% of the Lower Mainland’s drinking 
water.  The watersheds are closed to the public as part of a multi-barrier approach to protecting the quality and safety 
of the drinking water.  

Participants will visit the Capilano and Seymour watersheds, and learn how the watersheds are being managed to sup-
ply safe drinking water to the residents of the GVRD.  GVRD is currently building Canada’s largest water fi ltration plant 
using state of the art sustainable practices including the use of Ecosmart Concrete, green roof technologies, ground 
source heating, and is protecting sensitive wildlife habitat.  Participants will view some of the construction projects 
and learn about GVRD’s Drinking Water Management Plan and some of the sustainability issues faced by GVRD.

District of North Vancouver – Stormwater Management
North Vancouver is an urban/suburban area built mostly on the slopes of the coastal mountains.  The area is com-
posed of the District and City of North Vancouver, with a total population of approximately 126,000 people. Many 
parks and recreational areas also exist, although urban developments have been expanding in recent years.

In order to deal with the corresponding stormwater management problems, several innovative techniques have been 
employed in both the City and the District of North Vancouver.  Both detention ponds and constructed wetlands have 
been used and participants will have the opportunity to visit and learn about several of these including the Griffi n Park 
Constructed Wetland which was built to remediate stormwater from a medium density single family and commercial 
land use area. The wetland consists of a pool and meandering stream design, which drains into an artifi cial salmon 
spawning channel.

Quayside Village
Participants will visit a co-housing community where a grey-water recycling system was created in cooperation with 
the North Shore Board of Health and the City of North Vancouver. The project was selected and driven by the Quay-
side Village community and, in part, fi nancially supported by Canada Mortgage and Housing Corporation (CMHC). It 
includes a wastewater treatment and reuse system that consists of: a septic tank to remove coarse solids and grease/
oil, a biofi lter with recirculation back to the septic tank inlet, slow sand fi lter to remove solids, ozone generator and 
contact tank.  Participants will hear about some of the lessons learned in moving forward with this innovative project.
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TOWARDS SUSTAINABLE USE OF WATER. A SITE VISIT TO THE COQUITLAM WATERSHED AND DISCUSSION OF THE 
COQUITLAM WATER USE PLAN

Field Trip Leaders Alf Leake, BC Hydro; Michael Harstone, Compass Resource Management; Craig Orr, Watershed 
Watch Salmon Society; Mike Carver, City of Coquitlam; Dave Dunkley and Alfred Chu, Greater Vancouver Regional 
District.

The integrity of urban rivers is often impaired by increased demand for source water. The lower Coquitlam Watershed 
is a prime example of this: it is an urban and heavily altered watershed that has ever increasing demands placed 
on it to meet multiple and competing interests (environmental, social and fi nancial). For example, Coquitlam River 
salmon have been impacted for more than a century by hydroelectric facilities located at the outlet of Coquitlam Lake. 
Coquitlam Lake is also the main drinking water supply for the burgeoning population of Greater Vancouver. 

Participants will engage in discussions and site visits to learn about the initiatives that have been recently completed 
(and underway) that address and try to restore past development impacts, as well as plan for more sustainable use of 
water resources for the future in the Coquitlam Watershed. Themes will include a discussion of upstream issues such 
as source water protection, demand and allocation of limited and fi nite water resources, and restoration of sockeye 
salmon to the reservoir; and downstream issues including instream and fl oodplain related topics such as integration 
of traditional knowledge in resource planning, and effects of urbanization, and stormwater and fl ood management on 
the integrity of the Coquitlam water supply.

Details of fi eld trip

Providing water for salmon
The public, industry, First Nations and government agencies recently and unanimously agreed that environmental 
interests should be a much higher priority than they have been in the planning and allocation of water resources in the 
area. Moreover, this consultative group was willing to make signifi cant fi nancial trade-offs for a more optimal decision 
that better balanced environmental and social objectives. Many of these same groups are also meeting in a structured 
decision-making process to assess the feasibility of restoring fi sh access through the dam and into Coquitlam Lake.

Under the amended water license, fl ows in the river are set to double in 2007. The benefi ts of these fl ow increases 
to fi sh and river productivity will be monitored through 2015. Additional studies are being conducted to determine 
the feasibility of   restoring  a unique spring run of extirpated sockeye salmon  above the Coquitlam Dam. A tour of 
the river will be led by the agencies and consultants responsible for implementing the water use plan, fi sh passage 
studies, and consultative and monitoring programs.  Participants will learn about water use planning objectives and 
monitoring programs, visit restoration projects, and meet those involved with this urban river. 

Ensuring drinking water supplies
As part of the water use planning process, the Greater Vancouver Regional District (GVRD) also secured increased 
water allocations that would be part of the water system for Greater Vancouver beyond 2030.  Negotiations beyond 
the review period defi ned during the water use plan were held between BC Hydro and GVRD.  To ensure that drinking 
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water will continue to meet increasingly diffi cult standards, an ultraviolet treatment system is being built for the 
Coquitlam water supply.  Participants will tour the existing treatment facilities and discuss the coming upgrades and 
rationale. 

Addressing the Impacts of Urbanization
The Lower Coquitlam River is also greatly affected by urban encroachment: development, urban runoff, and fl ood 
protection dyking have all simplifi ed the channel network and reduced off channel habitat.  Participants will tour 
LaFarge Lake, an urban runoff collection project that stabilizes infl ows to the Coquitlam River, while providing a 
recreation site for Coquitlam residents. 

Finally, participants will tour the dyking projects of Port Coquitlam, which are currently under increased scrutiny 
given the increased fl ooding risk caused by urban growth and degrading infrastructure.  As a result of the Water Use 
Planning process, the cities in the watershed have better recognized their responsibility to mitigate fl ood risk through 
dyking improvements or through appeal of the Water Use Plan.  Choosing to appeal the WUP process poses several 
questions revolving around confl icting public interests.
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