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INTRODUCTION 
 
The Canadian Water Network (CWN), in partnership with Credit Valley Conservation, University of 
Guelph, McMaster University, Dalhousie University, University of Toronto and Zizzo Allan DeMarco, 
hosted a one-day workshop on Friday, February 13, 2015 at the London Convention Centre in London, 
Ontario. The purpose of the workshop was to explore tools, practices and approaches to support an 
integrated approach to municipal water, wastewater and stormwater management. Specifically, the 
workshop objectives were to: 
 

 Explore a coordinated approach to manage municipal water systems to inform the development 
of an integrated risk management framework; 

 Encourage dialogue about current and emerging options  for adopting a more  holistic approach 
to water management; and 

 Obtain feedback from a diverse range of stakeholders to identify tools that will support an 
integrated approach to water management. 

 
The workshop was attended by representatives from provincial ministries and small, medium and large 
municipalities, post-secondary institutions, conservation authorities and consulting firms with an 
interest or involvement in municipal water, wastewater and stormwater management. In total, 75 
individuals participated in the workshop. For more information about this initiative, including webinars, 
white papers, workshop presentations and the final report, please visit –www.waterriskybusiness.com. 
 
A copy of the workshop agenda is provided in Appendix A. A list of the list of individuals and their 
affiliations who attended the workshop is available in Appendix B.  

OPENING REMARKS 
 
Warren Wishart, Canadian Water Network, briefly outlined the CWN’s mandate and the purpose of the 
workshop. He explained that the CWN was established in 2009 as a research consortium to provide 
credible, unbiased, evidence-based information to support improved decision-making in water 
management. He noted the workshop was convened to explore the development of a risk management 
framework for municipal water systems, advancing work on phase one of a multi-phased national 
research project. He informed participants that the workshop proceedings will inform phase two 
research activities, which include identifying practices with long-term benefits to establish a risk 
management framework. 

PRESENTATION AND DISCUSSION SUMMARY: KEYNOTE ADDRESS 
 
A video of the presentation is available at www.waterriskybusiness.com. Highlights from the 
presentation are provided below, along with a summary of the ensuing discussion. Questions are noted 
with a “Q”, comments with “C” and answers with “A”.  

file:///C:/Users/ldsouza/Dropbox%20(Lura%20Consulting)/Projects%20-%20C/1057.%20CVC%20Risk%20Management%20Workshop/3.%20Deliverables/Summary%20Report/www.waterriskybusiness.com
file:///C:/Users/ldsouza/Dropbox%20(Lura%20Consulting)/Projects%20-%20C/1057.%20CVC%20Risk%20Management%20Workshop/3.%20Deliverables/Summary%20Report/www.waterriskybusiness.com
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CANADA IN A CHANGING CLIMATE: RISKS TO OUR WATER, ECONOMY AND HEALTH – PRESENTED BY DARWIN 

DURNIE, CALGARY ALBERTA, EXECUTIVE OFFICER 
Sharing his experiences and the lessons learned throughout his career, Mr. Durnie highlighted the need 
for a framework to increase the resiliency of municipal water systems. He provided an overview of 
historical and contemporary approaches to manage risk in the face of unpredictable events, including 
key mitigation and adaptation measures currently being implemented such as flood modeling prediction 
and warning systems; flood risk management policies; and individual mitigation strategies for homes. He 
also recounted the economic, environmental and social impacts of a major flood event that took place in 
High River, Alberta in 2013 to illustrate the risks facing municipal assets, including river systems. He 
noted that the High River flood led to the evacuation of over 13,000 residents for 12 days, affected 70 
percent of municipal buildings and created more than 40,000 tonnes of debris. Mr. Durnie encouraged 
participants to make use of Envision, a free tool to assess the sustainability of municipal infrastructure 
provided by the Institute for Sustainable Infrastructure, to help inform sustainable decision-making.  

DISCUSSION SUMMARY 
Q. [McMaster University] Where can I access the Envision tool? 
A. [Mr. Durnie] It is available for free online through the Institute for Sustainable Infrastructure – 
Envision Sustainable Infrastructure Rating System. Many consultancies offer training programs for the 
tool; you can also find tutorials online as well. 

INTERACTIVE DOTS SESSION #1 
Participants were engaged in an interactive session using Data on the Spot (DOTS), an electronic polling 
tool that displays audience responses in real-time, to capture feedback about current approaches to 
managing water systems across different municipalities. The responses to the discussion questions are 
provided below. 
 

1. What Sector do you represent? 
 

 
 

 Approximately half of the workshop participants are employed by a municipality.  
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 Other sectors represented by workshop participants include utilities, regulators, finance, 
technology and service providers and academia.  

 
2. Where do you reside? 

 

 
 

 Nearly all of the participants who attended the workshop reside in Ontario; there was at least 
one participant from Western Canada. 
 

3. If you work for a municipality, what is the population range? 
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 Of the participants who are municipal employees, the majority work for medium (21,000-
150,000 residents), large (151,000-500,000 residents) or very large municipalities (> than 
500,000 residents). 

 Few participants are employees of a very small municipality (< 10,000 residents) and none work 
for a small municipality (10,000-20,000 residents). 
 

4. Does the municipality that you work for or work with (in case of consultants, developers) take 
an integrated approach to municipal water management? 

 

 
 

 The general perception is that municipalities are taking an integrated approach to water 
management. 

 There was however a high level of uncertainty among participants representing medium and 
very large municipalities and non-municipal employees.  

 
5. If yes, what systems are integrated? 
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 The integration of stormwater, wastewater and drinking water systems is more common than 
the integration of any two of these systems. This is particularly true in medium, large and very 
large municipalities.  

 Integrated water management appears to be limited in very small municipalities. 

PRESENTATION AND DISCUSSION SUMMARY: WHAT IS AN INTEGRATED 
APPROACH TO MUNICIPAL WATER SYSTEMS? 
 
A video of the presentation is available at www.waterriskybusiness.com. Highlights from the 
presentation are provided below. 
 

INTEGRATED WATER SYSTEMS – PRESENTED BY PHIL JAMES, CVC, WATERSHED PROTECTION AND RESTORATION 
Mr. James reviewed the concept of an integrated water management system from a watershed 
perspective. He explained that wastewater, stormwater and drinking water systems are often managed 
in isolation from each other and across jurisdictional boundaries. He noted that a watershed perspective 
provides an appropriate scale to view and manage water systems holistically. Mr. James also presented 
the results of various consultation activities conducted in 2014 to understand the key drivers impacting 
stormwater (increasing urbanization, aging infrastructure and climate change), wastewater (increasing 
urbanization, aging infrastructure and combined sewer overflows) and drinking water (increasing 
urbanization, aging infrastructure and health and safety issues) systems. The results highlight the need 
for an integrated approach to manage water systems. Mr. James also introduced the key components of 
an integrated approach to manage water – governance, legislation and policy, risk assessment, and 
watershed planning – which were also the focus of the afternoon breakout sessions.  

INTERACTIVE DOTS SESSION #2 
Participants were engaged in an interactive session to develop a working definition of an integrated 
approach to municipal water management. Using DOTS, participants responded to a series of multiple 
choice questions introduced by a panel of experts, including: 
 

 Ed McBean, Professor and Canada Research Chair in Water Supply Security, University of Guelph 
 Gail Krantzberg, Professor and Director of Centre for Engineering and Public Policy, McMaster 

University 
 Rob Jamieson, Associate Professor and Canada Research Chair in Cold Regions Ecological 

Engineering, Dalhousie University 
 
The discussion questions were designed to obtain feedback on four topic areas that were the focus of 
afternoon breakout sessions. The responses to the discussion questions are provided below. 
  

file:///C:/Users/ldsouza/Dropbox%20(Lura%20Consulting)/Projects%20-%20C/1057.%20CVC%20Risk%20Management%20Workshop/3.%20Deliverables/Summary%20Report/www.waterriskybusiness.com
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1. A governance model that ensures cooperation for water management at a watershed scale 
should be required by governments? 

 

 
 

 The majority of participants agree there is a need for a governance model that ensures 
cooperative water management at a watershed scale. 

 Uncertainty was expressed by a few participants representing very small municipalities, 
regulators and technology and services providers. 

 
2. In order to be integrated does your asset management plan need to include stormwater 

systems? 
 

 
 

 Nearly all participants agree that a municipality’s asset management plan should include 
stormwater systems. 
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3. Is a risk assessment needed to define your required level of service? 
 

 
 

 While the majority of participants agree that a risk assessment is needed to define a 
municipality’s required level of service, there was some uncertainty and disagreement, notably 
from participants representing large and very large municipalities. 
 

4. Does grey and green infrastructure both play a critical role in meeting the required level of 
service for your municipality? 
 

 
 

 The majority of participants agree that grey and green infrastructure both play a critical role in 
meeting a municipality’s required level of service. 

 There was however some uncertainty about the role of grey and green infrastructure among 
employees of medium, large and very large municipalities and non-municipal employees.  
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5. Do you see watershed planning as the basis for integration of municipal water systems? 
  

 
 

 Most participants agree that watershed planning could be the basis for an integrated approach 
to municipal water systems. 

 Uncertainty was expressed by several participants, regardless of sector or the size of the 
municipality they represent. 

 
6. Is it important to develop an understanding of full cost and benefits of infrastructure including 

externalities? 
 

 
 

 Nearly all the participants agree that it is important to develop an understanding of the full costs 
and benefits of infrastructure including externalities.  

 Very few participants expressed uncertainty and none disagreed about the importance of a full 
cost-benefit analysis. 

SUMMARY  
Based on the feedback provided by participants, managing municipal water systems through an 
integrated approach requires a cooperative governance model organized at a watershed scale. 
Comprehensive asset management plans, risk assessments and grey and green infrastructure as well as 
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full cost benefit analyses are viewed as key components of an integrated municipal water system. While 
there is potential for watershed planning to function as the integrating framework to manage municipal 
water systems, further study is required to understand the uncertainty expressed by some participants 
about this tool.  

PRESENTATION AND DISCUSSION SUMMARY: MOVING TOWARDS INTEGRATED 
WATER SYSTEMS 
 
Presentations by a panel of experts provided an overview of the national context and need for an 
integrated approach to manage water. A video of the panel presentations is available at 
www.waterriskybusiness.com. Highlights from a panel presentation are provided below, along with a 
summary of the ensuing discussion. Questions are noted with a “Q”, comments with “C” and answers 
with “A”. 

CROSS-COUNTRY CHECK UP: PERCEPTIONS ABOUT WATER INFRASTRUCTURE – PRESENTED BY LYNN PATTERSON, 
ROYAL BANK OF CANADA (RBC) BLUEWATER 
Ms. Patterson highlighted trends in public opinion regarding water issues captured through RBC’s annual 
Canadian Water Attitudes Study as well as key findings from the 2014 study results. While water is 
highly valued by Canadians, results indicate that awareness of key water quality and quantity issues has 
not motivated changes in behaviour (e.g., preparing for emergencies, retrofitting impermeable surfaces, 
etc.). The results also reveal that Canadians are generally not aware or concerned about the 
deteriorating condition of municipal water infrastructure across the country compared to other 
municipal priorities. The full survey results are available online via RBC’s website. 

DISCUSSION SUMMARY 
Q. How do you ensure a good cross-section of responses in your study (e.g., geographical coverage, 
sample size)? 
A. Polling is administered by GlobeScan, an independent research company. They make sure the study is 
conducted using a statistically significant weighting sample of 2400 respondents from across the 
country. We also ask them to over sample in larger urban areas (e.g., Vancouver, Calgary, Toronto, 
Montreal and Halifax).  
 
Q. To what extent is RBC able to influence internal decision-making in investments in water? Is the 
Bluewater mandate to influence internal practices and decision-making regarding water? 
A. The Bluewater project is primarily a philanthropic grant program at this time. There are a few 
corporate divisions that are working with various clients to incorporate environmental considerations in 
financial practices. Within the Capital Markets division, RBC does extensive due diligence in terms of 
lending to ensure environmental practices are in place to support client goals. Water is one of the risk 
factors that is examined when we price credit. Through RBC Insurance we know that the top home 
insurance claims are related to water; that division does carry out campaigns to encourage homeowners 
to prepare for various water-related events. 
 
Q. [R. Andrews] Do you have an underlying sense as to whether Canadians care about water issues? 
A. They care when they are thinking about it, but they are not thinking about it when they should be. 
Our study revealed that 43 percent of Canadians did not remember Walkerton. If your basement has 
been flooded, you think about water differently your whole life, but unless that’s happened it’s really 

file:///C:/Users/ldsouza/Dropbox%20(Lura%20Consulting)/Projects%20-%20C/1057.%20CVC%20Risk%20Management%20Workshop/3.%20Deliverables/Summary%20Report/www.waterriskybusiness.com
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hard to get people’s attention. We have tried to increase awareness about why water matters through 
campaigns, but it often takes a crisis to raise attention.  
 
Q. From my experience, given that stormwater in urban settings flows into an underground drain, my 
assumption is that public knowledge of stormwater management compared to wastewater is limited. 
Do you any of the questions in the study assess public awareness of stormwater management? 
A. No they don’t, but it is a good idea because that level of knowledge is not captured anywhere. 

WATER – A RISKY BUSINESS, LEGAL RISKS AND IMPLICATIONS – PRESENTED BY LAURA ZIZZO, ZIZZO, ALLAN, 
DEMARCO LLP 
Ms. Zizzo briefed participants about climate change mitigation and adaptation from a legal perspective. 
She outlined changes in Canadian common law as well as legal obligations to ensure protection against 
climate related events. She highlighted the vulnerability of municipal water systems, particularly 
drinking water, and the need for an integrated water management framework. She noted that the 2013 
flood events in Toronto and Calgary resulted in $3.2 billion of insured losses. In addition to insurance 
claims, Ms. Zizzo also noted that class action law suits and the regulatory liability of decision-makers and 
professionals are further reasons to reduce risk and explore an integrated approach to manage water. 

DISCUSSION SUMMARY 
Q. (WSP) You talked about legal liability and what’s reasonable – how far back do you have to worry 
about legal liability? 
A. It will be case specific. In the cases that have emerged it is usually a specific act or omission, not the 
general design that is at issue. As an example, the City of Thunder Bay was found to be negligent with 
regards to its stormwater system. They had engineering reports confirming the system was outdated 
and the cost to retrofit it. Fixing the system was cost prohibitive, so the City enacted a downspout 
disconnection bylaw to help alleviate pressure on the system and flooding. When the City was sued after 
a flood event, it was found negligent for not enforcing the bylaw; the design of the system was not at-
issue. There is a need to ensure that the decisions that are being made over time make sense and are 
not negligent. 
 
Q. (King Township) Is the discussion paper on climate change that you mentioned available on the 
Environmental Bill of Rights (EBR) website? What aspect of the Safe Drinking Water Act (SDWA) are 
you referring to when you say there’s already legislation in place for asset management within the 
distribution systems (e.g. financial plan component of licensing)? 
A. The climate change discussion paper is available on both the EBR and Ministry of the Environment 
and Climate Change websites. 
A. (CELA) Yes, the strict requirement with the regulation is to deal with drinking water systems for six 
years. The guidelines suggest 20 years for drinking water and waste water systems; you need to identify 
the costs and anticipated revenues for the system within that timeframe as well as any gaps. The Water 
Opportunities Act calls for the development of water sustainability plans, which would close the gaps 
with stormwater and bring that third piece into the mix. If the regulations proceed, I hope they include 
the longer time frame as a mandatory requirement as well. 

MANAGING INFRASTRUCTURE RISKS IN FUTURE CLIMATE – PRESENTED BY GUY FÉLIO, FORMER COUNCILLOR CITY 

OF CLARENCE-ROCKLAND (2010-2014) 
Mr. Félio recounted his experiences managing municipal water systems as a councillor for the City of 
Clarence-Rockland, Ontario. Mr. Félio noted that the primary challenge for municipalities is managing 
the cost of growth, particularly in the context of municipal decision-making. He explained that while 
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infrastructure to support new development is paid for by the developer at no direct cost to the 
municipality or residents, over time an infrastructure deficit emerges as property taxes are insufficient 
to keep up with the of cost operating and maintaining the infrastructure, particularly in the context of 
municipal decision-making. He cautioned that the existing risks facing municipalities with regards to 
managing infrastructure are exacerbated by the uncertainty attributed to climate change. To reduce the 
risks facing municipalities, Mr. Félio noted that risks need to managed, defined and measured through 
some form or risk or asset management assessment. 

DISCUSSION SUMMARY 
Q. (Partners Project Green) Through my experience serving as an advisory committee member for a 
wastewater project in the City of Guelph, constituents don’t understand the issues surrounding 
wastewater. The proposal was a modest development charge (DC) increase. How do you foresee 
bridging the information gap for constituents both on the commercial and community sides? 
A. I tried to address that gap by looking at it from a life cycle cost perspective. From that point of view, 
the DC only pays 30 percent (i.e., the construction cost) of the total infrastructure cost, the remaining 
cost is paid by the municipality. If that cost is not included in the DC, we are basically subsidizing 
developers even more. There are other factors to consider (e.g., residential-commercial tax base), but 
we need to ensure the cost of growth is sustainable. 
 
Q. (Clean Air Partnership) Did you factor the delivery of services to those areas in the life cycle 
assessment? 
A. We looked at everything, every possible service that we would have to provide, in that particular area 
of development. It wasn’t a precise process; the only argument made against the analysis by developers 
was that I exaggerated the price of certain inputs. Adjusting the price did not affect the big picture 
analysis. 
Q. Do you think this process of life cycle costing is something the municipality will continue to do? 
A. No, it’s sad to say, but no. 
 
Q. (Federation of Canadian Municipalities) The one thing that is not reflected in your cost assessment 
is the impact of one-time events (e.g., extreme weather events). Is that true? 
A. Correct. We did consider the risk based on current operations and maintenance costs. The 
assessment was completed in-house by staff who learned they have capacity to do the assessment and 
that various departments need to be involved in municipal asset management. 

RETHINKING STORM WATER MANAGEMENT STANDARDS – PRESENTED BY RON SHAW, CAO, TOWN OF 

STRATFORD 
Mr. Shaw’s presentation recounted the Town of Stratford’s experience following a major flood event in 
July 2002, highlighting the need for an integrated approach to manage municipal water systems. He 
briefly recounted the development of an emergency aid plan to provide financial assistance to residents 
impacted by the event as well as the outcome of a Class Action Lawsuit against the municipality. Several 
plans were commissioned after the flood event to reduce the risk of similar storms events including a 
Sanitary Sewer Master Plan and Storm System Master Plan. New infrastructure, such as stormwater 
management ponds, was also implemented. 

DISCUSSION SUMMARY  
C. (Upper Thames Conservation Authority) Your experience highlights the complexity of the water 
business and how difficult it is to convey a clear message to the public. The flood event in Stratford 
was related to stormwater management, not an overflowing river. 
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Q. Stratford is basing its stormwater management plans on a 250 storm event. Do you think you are 
setting yourself up for failure if the threshold is too high? What threshold is realistic for 
municipalities? 
A. It’s going to take a long time to get the whole City to that standard. Any new development must meet 
the standard. We feel really strongly about this and the need to provide a higher level of protection.  
A. There were four 100 year storms in the Toronto area within 10 years. It’s no long a 100 year storm if 
it’s happening with some frequency. We have to change the way we think about storm events. 
Legislation will also have to change over time, but it does not need to be in place to do what’s right 
based on the best available information. 
 
Q. Did you consider any alternative approaches to stormwater management (e.g., low impact 
development, green infrastructure)? 
A. We did have discussions about those types of interventions, but it really came down to a need for 
hard infrastructure to make a significant difference. 
 
Q. (CVC) Mr. Durnie highlighted the need to look at major stressors when developing an emergency 
preparedness plan and Mr. Félio, you noted that there may not be tools available, but there is still a 
duty of care. We also heard about the importance of communicating from Ms. Patterson. As engineers 
we get excited about berms and 100 year storm thresholds, but those words don’t resonate with the 
public or councillors. It’s important to convey our message about risks and liabilities using language 
that people can relate to in order to secure funding for stormwater management. Are there other 
tools that you think of that would give council the strength to adopt measures or make the right 
decisions? 
A. Sharing information and increasing council’s awareness of the issues is important. There is also need 
to reach beyond the converted to convey that maintaining municipal assets is an investment that is 
going to protect you and should not be put off. Highlight examples and best practices as well as the 
impacts of inaction in monetary terms. Encourage professionals (e.g., engineers, lawyers, accountants, 
etc.) to work together. 
A. One strategy would be to make infrastructure that is traditionally invisible visible to the general 
public to highlight the importance of its function. Sherbourne Common, a stormwater treatment facility, 
has been designed to be a beautiful and accessible feature within a park. 
A. There is a movement toward allocating funding for infrastructure that addresses climate change (e.g., 
Obama Administration Executive Order). Council can require a department to demonstrate how 
infrastructure will adapt or mitigate risks associated with climate change. 
A. I don’t think there is only one solution to this issue, but if the general public becomes more aware of 
the importance of water infrastructure it will have the most impact on council. If members of council are 
well educated and understand the implications of the issue, they will often make the right decision. 
 
Q (Amec Foster Wheeler) Given our understanding of changing rainfall patterns, recognizing that the 
250 year storm of today will not be the 250 year storm of the future how do you convey that that 
standard may change? 
A. Over time that 250 year storm may become a 100 year storm, but it was our best estimate based on 
work completed by our consultants and conservation authorities. The public was informed that it does 
not guarantee there will not be a more intense storm event. It’s a risk management issue; we decided to 
mitigate the risk, but you can never completely eliminate it. 
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ROUND TABLE DISCUSSIONS 
 
Rotating through four interactive stations, participants were guided through current and emerging 
options to manage municipal water systems more holistically. Facilitators at each station provided a 
brief overview of the option and subsequently guided participants through a series of multiple choice 
questions. The responses to the discussions questions, captured via DOTS, are provided below and 
organized by station. 

A. GOVERNANCE CHALLENGES FOR INTEGRATED WATER MANAGEMENT – FACILITATOR, GAIL KRANTZBERG 
“Governance” is generally understood as the ability to coordinate resources between private and public 
actors, and entails a shift from formal, top-down modes of interaction to non-hierarchical, collaborative 
relationships. While there is no overarching national framework to manage water resources in Canada, 
there is an opportunity to create an inter-provincial governance framework to reflect a Canada-wide 
vision. Conservation Authorities or similar organizations are proposed as the coordinating mechanism of 
the governance structure to integrate the management of water services across jurisdictional 
boundaries. 
 

1. What governance structures and/or policy reforms could improve the integration of inter-
jurisdictional water management what would the decision maker complement look like? 
(multiple choice) 

 

 
 

 The majority of participants agree that integrated water management involves conservation 
authorities (or watershed planners), municipalities and the province in decision-making. 

 The next closest decision-making complement consisted of conservation authorities (or 
watershed planners) and municipalities. 

 
 
 

2% 29% 

61% 

4% 2% 2% 

Conservation authority/watershed planners

Conservation authority/watershed planners+
municipalities
Conservation authority/watershed planners +
municipalities + province
Municipalities

Municipalities + province

Federal involvement
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Additional Comments: 
 Watershed Councils (e.g., Quebec, Manitoba, Alberta and Saskatchewan) and Halifax Water 

were suggested other models of governance structures that could guide integration across 
jurisdictions. 

 There is also a need for province-province collaboration. 
 There was a difference of opinion on the direct role of the province. On the one hand, it would 

improve early expectations for resource requirements, and on the other hand, some degree of 
bureaucracy was not desirable. 

 
2. Components of the proposed model governance structure (priority ranking). 

 

 
 

 The top three components of the proposed governance structure identified by participants are: 
o Shared discourse and mutual understanding; 
o High levels of leadership; and 
o Necessary and sufficient membership; 

 
Additional Comments: 

 Shared discourse and mutual understanding was consistently identified as the highest priority. 
Participants noted without this component, leadership, resources, and other attributes would 
be less successful governance elements. 

  

20% 

19% 
28% 

17% 

16% 

High levels of leadership;

Necessary and sufficient membership;

Shared discourse and mutual understanding;

Sustainable resources;

A strong institutional basis



Water – A Risky Business 
Draft Workshop Summary 

15 
 

3. Please prioritize the options for better integration. 
 

 
 

 The top three options to prioritize integration include: 
o Creating a municipal water utility; 
o Coordinating municipal water plans and project; and 
o Jointly advocating for provincial policy and regulatory changes to reduce legal barriers.  

3% 

23% 

28% 

46% 

There are no barriers for better integration of all water services

Jointly advocate for policy and rule changes at a provincial level to identify
and eliminate legal barriers to bring water, wastewater and stormwater
under one municipality only

Coordinate all water related plans and projects for the municipality in
consultation with upper tiers

Create a water utility to operate the water systems of the municipality,
similar to power utilities in municipalities
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B. THE WATER UTILITY RISK INTEGRATION MATRIX – FACILITATORS, ED MCBEAN AND RICHARD HARVEY 
The Water Utility Risk Integration Matrix provides water management professionals with an interactive 
tool to identify risks to municipal water systems (e.g., aging infrastructure, increasing urbanization, 
climate change, etc.) as well as links to case studies, best practices and current research to address each 
risk. 
  

1. In which of the following areas associated with climate change would further research and 
guidance assist your municipality in infrastructure planning? Choose your top three priorities 
in order. 

 

 
 

 The top three areas for further research identified by participants are: 
o Access to regional and local climate change projections for infrastructure design life; 
o Development of a case study reference data base; and 
o A toolbox for evaluating adaptation strategies. 

  

12% 

18% 

15% 16% 
17% 

10% 
12% 

Development of a case study reference database

Access to regional and local climate projections for
infrastructure design life.

Database of climate change impacts identified by and for
Canadian municipalities

A toolbox for evaluating adaptation strategies.

Guidance on approaches being used, action plans, and
implementation steps to follow.

Transfer of knowledge on climate change uncertainties from
academia to municipalities.

Guidance on combined use of different models for climate
change impact assessment (e.g. general circulation models,
rainfall-runoff models, etc.)
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2. Which infrastructure has the greatest need for more research to reduce the risk of failure 
based on current condition? Please only pick one. 

 

 
 

 The majority of participants agree that there is a need for more research to reduce the risk of 
failure caused by stormwater conveyance infrastructure. 
 

3. In the future, which infrastructure will require the most research to reduce the risk of failure 
due to climate change, aging infrastructure and or/urbanization? Please only pick one. 

 

 
 

 Stormwater conveyance was identified as the infrastructure type that will require the most 
research to reduce the risk of failure associated with climate change, aging infrastructure or 
urbanization. 

  

8% 13% 

28% 

51% 

Water treatment and distribution

Sewage conveyance and treatment

Combined sewer systems

Stormwater conveyance

4% 7% 17% 

72% 

Water treatment and distribution

Sewage conveyance and treatment

Combined sewer systems

Stormwater conveyance
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4. What are the top drivers of risk when considering aging water distribution infrastructure in 
your community? Choose your top three priorities in order. 

 

 
 

 Increased operations and maintenance costs was identified as the top risk to consider in relation 
to aging water distribution infrastructure identified. 

 There was a tie for second place between: 
o Service disruptions due to breakage; and 
o Limited asset inspection/lack of condition information. 

 There was a tie for third place between: 
o Inability to develop prioritized maintenance programs; and 
o Damage to surrounding infrastructure after catastrophic failure. 

  

6% 
15% 

12% 
15% 10% 

21% 

12% 
7% 2% 

Increased quantity of non-revenue water

Limited asset inspection/lack of condition information

Damage to surrounding infrastructure after catastrophic
failure

Service disruptions due to breakage

Infiltration of contaminants into the distribution system

Increased operations and maintenance costs

Inability to develop prioritized maintenance programs

Static nature of infrastructure (damage from future
construction, root growth, etc.)

Pipe scaling reducing flow area
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5. In which of the following areas associated with increased urbanization would further research 
and guidance assist your municipality in infrastructure planning? Choose your top three 
priorities (in order of descending importance) using the drop down list. 

 

 
 

 The top three priorities for further research and guidance identified by participants (in 
descending order of importance) are: 

o Adapting to higher demand on source water; 
o Adapting to implications of changing land cover; and 
o Changes in surface runoff water quality/temperature. 

  

10% 
19% 

11% 

4% 

22% 
12% 

4% 
18% 

Adapting to higher demand on source water

Adapting to implications of changing land cover

Adapting to increased water distribution and treatment
requirements
Adapting to increased frequency of water distribution pipe
breaks
Strategies for pro-active prevention of damage due to
urban flooding
Adapting to increased wastewater conveyance and
treatment
Contaminants of emerging concern

Changes in surface runoff water quality/temperature



Water – A Risky Business 
Draft Workshop Summary 

20 
 

6. What do you consider to be the top 3 benefits of asset management? Choose your top three 
in order of priority. 

 

 
 

 Feedback from participants suggested there are multiple top-ranking benefits as a result of asset 
management. Two benefits tied for first place: 

o Better understanding of risk/consequences; and 
o Better focus on priorities. 

 The second and third top benefits are: 
o Improved ability to justify budgets/investments; and 
o Increased ability to balance between capital and operating expenditures. 

  

18% 

26% 
26% 3% 

17% 
10% 

Improved ability to justify budgets/investments

Better focus on priorities

Better understanding of risks/consequences of alternative
investment decisions

Non-cost savings business benefits

Increased ability to balance between capital and operating
expenditures

Reduced costs without sacrificing service-levels



Water – A Risky Business 
Draft Workshop Summary 

21 
 

7. What do you consider to be the top three barriers to implementing advanced asset 
management practice in Canada? Choose your top three in order of priority. 

 

 
 

 The top three barriers that impede advanced asset management in Canada are: 
o Lack of adequate data required for analysis and planning; 
o Difficulty developing useful service-level measures and targets; and 
o Complexity, effort and cost of implication. 

C. OVERVIEW OF TOOLS FOR ASSESSING THE VULNERABILITY OF WATER INFRASTRUCTURE – FACILITATOR, GUY 

FÉLIO 
A vulnerability assessment can help municipalities increase the sustainability of their water 
infrastructure and resources by identifying potential impacts and adaptation measures. Existing tools to 
assess vulnerability and identify adaptation measures include: 

 ICLEI – a municipal level multi-phased strategic planning process based on collaboration, 
research, planning, implementation and monitoring; 

 IBC – mapping software used to depict scenarios specific to an infrastructure/event interaction; 
and 

 Engineers Canada – a five-step valuation process based on standard risk management 
methodologies. 

 
 

14% 

16% 

20% 19% 

13% 

7% 
10% 1% 

Lack of internal capacity/skill

Complexity, effort and cost of implementation

Lack of adequate data required for analysis and planning

Difficulty developing useful service-level measures and
targets
Concerns about increased funding for maintenance at the
expense of new capacity
Internal staff resistance to change

Perception that asset management practices increase
financial and operational risk
Staff/union concerns about potential job loss
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1. Has your municipality/organization conducted a vulnerability to climate change assessment in 
the past? 

 

 
 

 The majority of participants represent municipalities that have conducted a vulnerability to 
climate change assessment, however close to half also represent municipalities that have not. 

 
2. If you responded yes, please indicate what type of infrastructure was assessed? (You can 

choose more than 1). 
 

 
 

 While stormwater infrastructure was more likely to be assessed, wastewater and potable water 
infrastructure were also assessed for vulnerability to climate change. 

  

52.9% 

47.1% 

Yes No

10% 
17% 

27% 

8% 

9% 

29% 

Potable Water System

Wastewater System

Stormwater Management System

Other water related infrastructure

Other public infrastructure

None
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3. Has your municipality or organization used any of the following tools? (You can choose more 
than 1). 
 

 
 

 Feedback from participants indicates that very few municipalities have used the tools referred 
to during the break out session. Off the municipalities that did use the tools, the Engineers’ 
Canada tool was more likely to be used, followed by ICLEI and then IBC. 

 
4. What do you believe are the Top 3 climate change risks your municipality or organization 

faces? 

 
 

 The top three climate change risks facing municipalities as identified by participants are: 
o Flooding; 
o Underground infrastructure vulnerability; and 
o Above ground infrastructure. 

  

9% 7% 

16% 

68% 

ICLEI – BARC 

IBC – MRAT 

Engineers’ Canada – PIEVC Protocol 

Other

8% 5% 
8% 

18% 
12% 

3% 
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11% 

Source water quality

Source water quantity

Freshwater ecosystem

Underground infrastructure vulnerability

Above ground infrastructure

Plants (potable water and WWTP)

Combined sewer overflows (CSO)

Flooding

Transportation infrastructure
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5. What do you consider the top 3 barriers to conducting a risk assessment of the infrastructure 
in your municipality/organization? 

 

 
 

 The top three barriers to conducting municipal risk assessments are: 
o Don’t know enough about it (lack of capacity/skills); 
o Little or no support internally and/or at the decision-making level; and 
o Too complex and resource intensive. 

 
Additional Comments: 

 The City of Calgary completed an assessment in 2011; however there was a major flood incident 
in 2013. Calgary also identified forest fires as a threat – with drier temperatures fires will be a 
factor to consider – and the potential impact to changes in source water quality. This highlights 
the interdependency of the ecosystem. 

D. LOW IMPACT DEVELOPMENT FOR INTEGRATING WATER, WASTEWATER AND STORMWATER SYSTEMS USING A 

WATERSHED APPROACH – FACILITATORS, ROB JAMIESON, AMNA TARIQ AND CASSIE CORRIGAN 
This presentation explored the potential of watershed planning as an approach to manage water 
resources holistically using low impact development as an implementation (LID) tool. A key 
characteristic of this approach is that efforts to manage water are informed by the hydrologic cycle. The 
potential to integrate watershed planning and master planning processes was also explored to 
coordinate the management of “green” and “grey” infrastructure systems. The benefits of LID to both 

14% 

16% 

14% 17% 

22% 

12% 5% 

Don’t know enough about it (lack of capacity/skills) 

Too complex and resource intensive

Lack the data required for analysis

Little or no support internally and/or at the decision-
making level

Focus on short term, not long term

Too Costly

Perception about increased liability if risks are
known
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water and wastewater systems were also presented (e.g., increased groundwater recharge, less stream 
bank erosion). 
 

1. In order to shift paradigms, what do you think are the most feasible? Choose top 3. 
 

 
 

 The most feasible actions to support a paradigm shift identified by participants are: 
o Considering stormwater as a resource and not waste 
o Implementing green before grey infrastructure; and 
o Right water for right use. 

 
Additional Comments: 

 All attendees agreed that there is a need to better establish stormwater as a resource. 
 Attention should be focused on redefining stormwater to be better represented in policy. 
 Effort should be focused on establishing the right water for the right use. 

 
2. Can setting up watershed targets assist in setting infrastructure targets? 

 

 
 

20% 

10% 

31% 

23% 

16% 

Right water for right use (i.e.: using potable water for lawn
watering)

Close the loop in wastewater

Consider stormwater as a resource and not a waste

Implement green before grey infrastructure

Move from  centralized to decentralized systems

36% 

45% 

14% 3% 2% 

Strongly Agree Agree Maybe

Disagree Strongly Disagree
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 Overall, the majority participants agree that watershed targets can help establish infrastructure 
targets. 

 
Additional Comments: 

 Most participants agreed with the need to establish watershed targets. 
 Watershed targets should include both water quality and water quantity. 
 Watershed targets need to reflect the capacity of the natural environment. 
 The scale should feedback from the Great Lakes, to watersheds feeding into the Great Lakes, to 

Subwatershed, to municipality. 
 Watershed targets should consider climate change. 
 Watershed targets should be set for the river and translated to acceptable practices on the 

landscape – need to integrate between Conservation Authorities and municipalities. 
 Some participants noted that establishing targets is challenging, there are too many complex 

layers too consider. 
 Need the province to set targets and enforce targets. 

 
3. Based on the watershed planning process presented, could your municipality implement this 

proposed approach? 
 

 
 

 While nearly half of the participants agree that watershed planning could be implemented to 
integrate water management, half the participants expressed uncertainty. 

 
Additional Comments: 

 Most participants understood the value of the watershed planning approach but did not 
understand how it could be translated into the management of water, wastewater and 
stormwater – they expressed the need for watershed targets to realize watershed planning as 
the approach. 

 Participants agreed that the watershed approach should integrate infrastructure and climate 
change scenarios to assist with decision-making. 

 Participants generally agreed that this approach would lend itself well to overcoming issues of 
integration. Would also work well with integrating with provincial ministries and with 
neighbouring municipalities. 

 One participant noted that the biggest hindrance is resistance to change within municipal 
departments. 

14% 

30% 
50% 

4% 2% 

Strongly Agree Agree Maybe

Disagree Strongly Disagree
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 Another commented that practitioners fail to see each water system (e.g., wastewater, 
stormwater and drinking water) as part of the hydrologic cycle; they don’t need to talk to each 
other to complete planning requirements for each system. There is a need to find a common 
element to create interest and bring all three groups together. 

 One participant did not think that watershed approach could overlap or integrate municipal 
planning projects, like Master Plans. The watershed planning process could not support master 
plans or inform municipal official plans. 

 Need the Province to support and enforce the implementation of Watershed and Subwatershed 
Plans 

 
4. How can we evolve from conventional stormwater management to using LID as part of an 

integrated water management system? 
 

 
 

 Feedback from participants suggested the need for: 
o Regulatory requirements; 
o Economic incentives; and 
o In-the-ground demonstration 

to move stormwater management from conventional approaches to low impact development 
approaches. 

 
Additional Comments: 

 The group agreed that most do not want to see increased regulation but that regulation is the 
only real driver for change 

 Most agreed that LID is broadly accepted but that until credit is given and that stormwater 
management ponds are not the only practice MOECC supports, LID will not be implemented to a 
great extent 

 MOECC needs to continue to support the implementation of LID to overcome some of the 
perceived barriers 

 Focus still needs to be placed on increasing education around design, performance and 
construction 

 Different parts of the province are at different stages of adoption – better integration across the 
province to share and learn would go a long way to seeing more adoption 

19% 

11% 

32% 
7% 

23% 8% 

In-the-ground demonstration

Long term performance monitoring

Regulations requiring LID

Improved design guidelines

Economic incentives



Water – A Risky Business 
Draft Workshop Summary 

28 
 

 LID will be considered as a preferred tool for stormwater management as the impacts of climate 
change become more severe and regular 

 Need stormwater ECAs to be abided by 
 

5. What are the drivers for LID implementation in your municipality? 
 

 
 

 Feedback from participants indicated the top three drivers for low impact development in their 
municipalities are: 

o Extending useful life of infrastructure; 
o Meeting stormwater objectives; and 
o Increased resiliency to extreme weather. 

 
Additional Comments: 

 Need to consider the benefits of LID in maintaining groundwater resources and for baseflow 
assimilation in Ontario. 

 Need to consider the benefits of LID in a more holistic sense as opposed to only giving credit for 
erosion and water quality. 

 Need to consider the system as a whole and the benefits of LID in supporting drinking water and 
wastewater treatment assimilation. 

 Need to look more at decentralized systems for their ability to adapt to climate change. 
 Need the MOECC and other ministries to support the adoption of LID. 

8% 4% 
18% 

14% 14% 

2% 

16% 

24% 

Assimilative capacity of receiving streams/lakes

Drinking water supply

Meeting Stormwater objectives

Reducing Combined Sewer Overflows

Meeting policies and legislation (i.e.: official
plans, green development standards)
Public health (i.e.: beach closures)

Increased resiliency to extreme weather
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LESSONS LEARNED AND CLOSING REMARKS 

LESSONS LEARNED 
Feedback provided by participants throughout the workshop contributed to the following lessons: 

 An integrated approach to manage municipal water systems requires a collaborative governance 
model, ideally operating at a watershed scale. 

 While participants understand the benefit and value of watershed planning, more information is 
needed to explain how this process can be used to integrate the management of municipal 
water systems. 

 Comprehensive asset management plans, risk assessments and grey and green infrastructure as 
well as full cost benefit analyses are viewed as key components of an integrated municipal 
water system. 

 Establishing municipal water utilities, coordinating water plans and projects and reducing legal 
barriers were identified as priorities to advance integration.  

 Research priorities to guide infrastructure planning include: climate change projections, access 
to case studies and tools to evaluate adaptation strategies. 

 More research is also needed to address the risk of failure of stormwater infrastructure now and 
in the future.  

 Further research and guidance is also needed to understand the impact of higher demand for 
source water, changing land cover and changes in surface runoff as a result of increasing 
urbanization. 

 The risks associated with aging water distribution are: increasing operations/maintenance costs, 
service disruptions, lack of information and damage to surrounding infrastructure. 

 Flooding and infrastructure failure were identified as the main risks associated with climate 
change. 

 Although some municipalities already complete risk assessments, more information about the 
benefits of the risk assessment tools presented at the workshop is needed. It would also be 
useful to identify which assessment tools municipalities are using to undertake risk assessments. 

 Participants understand the benefit and value of low impact development (LID) and identified 
regulatory requirements, economic incentives and demonstrations projects as tools to help 
advance stormwater management through LID. 

CLOSING REMARKS 
Jon MacMull, CVC, thanked the workshop presenters and participants for contributing their time and 
feedback towards an integrated approach to water system risk management. Mr. MacMull also thanked 
the workshop organizers for hosting a successful event. He informed participants that the results from 
the workshop sessions will be summarized in a report and posted on the project website following the 
workshop – www.waterriskybusiness.com.  
 
Ed McBean, University of Guelph, also thanked participants for attending the session and providing 
feedback. He encouraged participants to the visit the project website to access discussion papers, 
webinars as well as the results from the workshop sessions. He also informed them of an upcoming 
conference – From Knowledge to Action, Connecting Water Resources – taking place in Ottawa in 
March. 
 
In her closing remarks, Christine Zimmer, CVC, emphasized the importance of mitigating the impact of 
future risks to water systems through design. She raised the need to retrofit urban areas beyond 
updating aging infrastructure citing the City of Mississauga as an example - 60 to 70 percent of the City 

file:///C:/Users/ldsouza/Dropbox%20(Lura%20Consulting)/Projects%20-%20C/1057.%20CVC%20Risk%20Management%20Workshop/3.%20Deliverables/Summary%20Report/www.waterriskybusiness.com
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was developed prior to flood control. She noted that while change is risky, the consequences of inaction 
are perhaps even riskier. Ms. Zimmer thanked participants for sharing their feedback and concluded the 
workshop. 
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Water – A Risky Business 

 Schedule of Events 
7:30 am – 8:20 am  Registration and Refreshments 

8:30am – 8:45am 
 

Welcome – Canadian Water Network 
 

8:45am – 9:15am Keynote Speaker- Canada in a Changing Climate: Risks to our 
water, economy and health 
Speaker – Darwin Durnie – Calgary, Alberta, Executive Officer 
 

9:15am – 10:00 am 
 

Panel Interaction- What is an Integrated Approach to Municipal 
Water Systems? 
Expert Panel-  

 Phil James, Manager, Watershed Protection & Restoration, 
Credit Valley Conservation  

 Edward McBean, Professor and Canada Research Chair in 
Water Supply Security, University of Guelph 

 Gail Krantzberg, Professor and Director of Centre for 
Engineering and Public Policy, McMaster University 

 Rob Jamieson, Associate Professor and Canada Research Chair 
in Cold Regions Ecological Engineering, Dalhousie University  

10:00 am – 10:30 am Break  
 

10:30 am – 12:00 pm Panel Presentation – Moving Towards Integrated Water 
Systems 
Speakers-  

 Public opinion vs. reality of the state of infrastructure - Lynn 
Patterson, RBC Bluewater 

 Overview of the current policy and legislation for water, 
wastewater and stormwater and the legal implications – Laura 
Zizzo, Zizzo Allan DeMarco LLP. 

 Reducing risk to municipalities - Guy Felio, Former Councillor 

 Lessons learned from the Town of Stratford – Ron Shaw, Town 
of Stratford 

 
12:00pm – 1:00pm 
 
 
 

Lunch and Networking 
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1:00 pm  – 3:00  pm Breakout Round Table discussions with polling through DOTS 
 
Participants will be guided through current and emerging options for 
adopting a more holistic approach to water management. 
 
Groups: 

 Group 1: Governance Challenges for Integrated Water 
Management  
{ Facilitator: Gail Krantzberg} 

 Group 2: The Water Utility Risk Integration Matrix 
{Facilitator: Ed McBean and Richard Harvey}  

 Group 3: Overview of Tools for Assessing the Vulnerability of 
Water Infrastructure 
{Facilitator: Guy Felio}  

 Group 4: Low Impact Development for Integrating Water, 
Wastewater and Stormwater Systems using a Watershed 
approach 
{Facilitator: Rob Jamieson, Amna Tariq, Cassie Corrigan}  
 

3:00- 3:30 pm Final Remarks-  Credit Valley Conservation/ Ed McBean – University 
of Guelph 
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