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An investigation has been made into how municipalities across Canada are dealing with risk 
management issues related to water, wastewater and stormwater. 

A questionnaire consisting of twenty-two individual questions was distributed to identify 
approaches/concerns expressed by cities/towns. The following document provides a general 
overview of all the responses to the questionnaire collected as of March 2015.

The majority of the respondents (57 of 83) participated in the survey as part of the National 
Conference “Water: A Risky Business” held Friday, February 13, 2015 from 7:30 AM to 3:30 
PM (EST) in London, Ontario. The vast majority of the National Conference participants were 
from Ontario.  To ensure reflection of issues facing other portions of Canada, an additional 26 
professionals involved in municipal engineering and planning from other parts of the country 
responded to the questionnaire via e-mail. 

• Questions 1 - 10 are presented in this document using the combined results from the 
National Conference and e-mail survey (83 respondents).

• Questions 11 - 22 are presented solely using the e-mail survey data (26 respondents).

Some questions in the survey are multiple choice or involve priority ranking of options, while 
others are open-ended (where the respondent was provided with an opportunity to further 
explain their answer and any other concerns with the issue). 

overview
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While the detailed responses to the individual questions are described in the following pages, 
a summary of the major directions of research for managing municipal water systems are:

1. When comparing research needs for all three systems (water, sanitary sewers and stormwater 
systems), 55% of respondents feel that stormwater conveyance infrastructure currently has 
the greatest need for more research based on its current condition.

2. 68% of respondents feel that stormwater conveyance infrastructure will have the greatest 
need for more research in the future to reduce the risk of failure.

3. The top drivers of risk, when considering aging water distribution systems are:
 (i) Increased operation/maintenance costs
 (ii) Service disruptions due to breakage;
 (iii) Limited asset inspection; and
 (iv) Damage to surrounding infrastructure after catastrophic failure.

4. When considering issues related to increasing urbanization, municipalities require further 
research and guidance on:

	 (i)	Strategies	for	proactive	damage	prevention	in	urban	flooding;
 (ii) Strategies to assist in adopting to changing land cover; and
	 (iii)	Implications	of	changes	in	surface	runoff	water	quality	and	temperature.

5. When considering vulnerability to upstream risks, 25% of respondents consider their 
communities have a high probability of failure as well as a high consequence of failure.

6. Two-thirds of respondents felt their municipality has either adequate or excellent 
communication with both upstream and downstream municipalities. Hence, management 
of risk involving working with other municipalities is good. However, there is a need to 
understand linkages between risks and a framework that would allocate the risks on a 
watershed basis.

7. In addition to surface and groundwater, many respondents indicate the greatest risks from 
upstream communities is related to infrastructure such as roads, highways and urbanization.

8. The	upstream	activity	posing	the	greatest	risk	to	downstream	communities	is	river	flooding	
and	changing	water	 levels	due	 to	urbanization.	Concerns	 include	debris	wash-off	which	
may	block	open	creeks	and	influence	conveyance	capacity.

9. A	majority	(58%)	feel	that	improved	and	updated	floodplain	mapping	is	of	huge	concern	
and many expressed interest in guidance on how this could be accomplished. Furthermore, 
municipalities	expressed	 interest	 in	guidance	on	how	to	update	 IDF	curves	and	effective	
adaptation strategies. 

10. Methods	 for	 cost-effective	 rehabilitation	 of	 existing	 infrastructure.	 Many	 municipalities	
indicated susceptibility of their infrastructure to current and future risks, but require further 
assistance on economical methods of managing these risks (Q7 - Q10). Most respondents 
do	not	believe	staff	capacity	is	inhibiting	implementation	of	advanced	asset	management	
programs, but rather concerns over costs of these initiatives are the limitation.
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11. Methods are needed to facilitate a combined approach to management of risks posed 
to municipal infrastructure from climate change and urbanization (Q16 and Q18). Many 
respondents indicated that these drivers of risk cannot be managed in isolation, especially 
in regards to stormwater systems.

12. Investigation into alternative sources of drinking water. Question 21 identified the importance 
of green technologies, water conservation, and water re-use options as part of climate 
change adaptation. An investigation of the potential for municipal runoff as a source of 
potable water may be an area of further research.

13. Stormwater conveyance was identified as the infrastructure requiring the most research 
based on current and future condition (Q5 and Q6)(.

14. A high percentage of municipalities in Ontario expressed a need for guidance on upstream 
development (Q17) and development of climate change adaptation strategies (Q20). This is 
believed to be a result of a high percentage of urban land cover.

15. Q21 indicates guidance tools specific to efficient water use and stormwater management 
would assist in climate change planning.
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Q1-3
•	 What sector do you represent?
•	 Where do you reside?
•	 If you work for a municipality, what is the 

population range?

Note: population range in the above histogram was defined using the following categories: 
Very Small (Very Small (pop < 10,000), Small (pop 10,000 - 20,000), Medium (pop 21,000 - 150,000), 
Large (pop 151,000 - 500,000), Very large (pop > 501,000), NA - not applicable.

The vast majority of survey respondents were identified as working for a municipality.
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Options (highlighted are those of largest concern as identified by the survey respondents)
1. Development of a case study reference database.
2. Access to regional and local climate projections for infrastructure design life.
3. Database of climate change impacts identified by and for Canadian municipalities.
4. A toolbox for evaluating adaptation strategies.
5. Guidance on approaches being used, action plans, and implementation steps to follow
6. Transfer of knowledge on climate change uncertainties from academia to municipalities
7. Guidance on combined use of different models for climate change impact assessment (e.g. general circulation 

models, rainfall-runoff models, etc.) 

From above: Essentially, all of the options were indicated as being relevant. Options One to Five are all in a similar 
range (receiving 10 - 20 votes). The five categories identified as being of high importance all pertain to general 
information about risks to communities resulting from climate change such as case studies, climate projections and 
methods of evaluating their adaptation strategies.  “Option Two - Access to regional and local climate projections 
for infrastructure design life” received the highest number of votes (with 20 respondents picking it as their first 
priority, 9 respondents picking it as their second priority, and 10 respondents picking it as their third priority - for 
a total of 39 votes overall). Overall, survey respondents are interested in climate projections to evaluate the 
effectiveness of existing infrastructure in regard to climate change. Municipalities are also interested in case studies 
and guidance on evaluating and implementing adaption strategies.

Q4
In which of the following areas associated 
with climate change would further research 
and guidance assist your municipality in 
infrastructure planning? {Select Top 3 in order of 
priority}
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From above: “Option Four - Stormwater Conveyance” received the highest number of votes 
overall (40 out of 73 respondents who chose to answer the question). 

Q5 Which infrastructure has the greatest need for 
more research to reduce the risk of failure based 
on current condition? {Please only pick one}

of respondents feel that stormwater conveyance infrastructure 
currently has the greatest need for more research based on its current 
condition.55%
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From above: “Option Four - Stormwater Conveyance” received the highest number of votes 
overall (53 out of 78 respondents). 

Q6
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}

of respondents feel that stormwater conveyance infrastructure will 
have the greatest need for more research in the future to reduce the 
risk of failure of needed conveyance capacity. Although not directly 
identified in the question, this response is most likely a result of climate 
change and the need to convey expected increases in precipitation 
volumes. It is interesting to note that between Q5 and Q6, the biggest 
decrease in research priority from present to future condition was for 
drinking water systems as seven survey respondents changed their 
answer. This is interesting as changes in surface water quality have 
been identified as a key driver of risk in light of climate change.
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Options:
1. Increased quantity of non-revenue water
2. Limited asset inspection/lack of condition information
3. Damage to surrounding infrastructure after catastrophic failure
4. Service disruptions due to breakage
5. Infiltration of contaminants into the distribution system
6. Increased operations and maintenance costs
7. Inability to develop prioritized maintenance programs
8. Static nature of infrastructure (damage from future construction, root growth, etc.)
9. Pipe scaling reducing flow area

Pertaining to municipal budgets, the most important drivers were identified as increased operation and maintenance 
costs, lack of condition information and damage to surrounding infrastructure resulting from catastrophic breaks 
(2 of which were in the top 3, indicating available budget for water infrastructure is a concern).  Maintaining 
level of service was also identified as a top driver of risk, receiving the second most votes overall. Drivers of least 
concern were identified as reduced flow area, infiltration of contaminants and the static nature of infrastructure. 
This indicates that catastrophic failure of infrastructure is of more concern than long term drivers of risk.

Q7
What are the top drivers of risk when considering 
aging water distribution infrastructure in your 
community? Choose your top three priorities (in 
order of descending importance).
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Options:
1. Adapting to higher demand on source water
2. Adapting to implications of changing land cover
3. Adapting to increased water distribution and treatment requirements
4. Adapting to increased frequency of water distribution pipe breaks
5. Strategies for pro-active prevention of damage due to urban flooding
6. Adapting to increased wastewater conveyance and treatment
7. Contaminants of emerging concern
8. Changes in surface runoff water quality/temperature

The top three drivers of concern identified are all related to stormwater runoff, either quality or quantity. Changes 
in surface cover have been identified as more concerning than an increasing population demanding higher 
volumes of water and wastewater treatment. Drivers of least concern include adapting systems to increased 
frequency of water distribution pipe breaks and contaminants of emerging concern.

Q8
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). 
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Options:
1. Improved ability to justify budgets/investments
2. Better focus on priorities
3. Better understanding of risks/consequences of alternative investment decisions
4. Non-cost savings business benefits
5. Increased ability to balance between capital and operating expenditures
6. Reduced costs without sacrificing service-levels

Note question 9 was initially asked as part of McGraw Hill Construction and CH2M Hills “Smart Market Report on 
Water Infrastructure Asset Management” (a primarily American survey, with some Canadian input).  The results of 
that survey correspond to the data collected as part of this new survey (Smart Market Top 3: (1) improved ability 
to explain and defend budgets; (2) better focus on priorities and (3) better understanding of risks). 

Finding: The majority of survey respondents identified knowledge of asset condition as having great potential for 
more efficient and cost effective maintenance.

Q9
What	do	you	consider	to	be	the	top	3	benefits	
of asset management? Choose your top three (in 
order of descending importance) using the drop 
down list. 
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Options:
1. Lack of internal capacity/skill
2. Complexity, effort and cost of implementation
3. Lack of adequate data required for analysis and planning
4. Difficulty developing useful service-level measures and targets
5. Concerns about increased funding for maintenance at the expense of new capacity
6. Internal staff resistance to change
7. Perception that asset management practices increase financial and operational risk
8. Staff/union concerns about potential job loss

Note question 10 was initially asked as part of McGraw Hill Construction and CH2M Hills “Smart Market Report 
on Water Infrastructure Asset Management.” (Smart Market Top 3: (1) Lack of internal capacity/skill, (2) Complexity, 
effort and cost of implementation; and (3) Lack of adequate data required for analysis and planning).

Finding: The majority of key barriers identified by survey respondents are in regard to the technical challenges 
and cost associated with the implementation of asset management plans (developing service targets, lack of data, 
and challenges with implementation). issues with staff (resistance to change, staff/union concerns, etc. were not 
identified as priorities, further indicating that cost and lack of data are the greatest barriers.

Q10
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 descending importance).
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• “The most significant areas of risk for our municipality are the perceived lack of available resources to undertake 
necessary analysis. This is coupled with a general misunderstanding of Integrated Risk Management at staff 
level, while politically, and from a governance perspective, this is an area of significant concern today. “

• “None that I am aware of”
• “Water quality impacts from agricultural processes and storm water runoff and farm tile drainage systems 

affect the raw water quality for drinking water treatment. The combination of nutrient loading and climate 
change is increasing risk of cyano-toxins that are not removed by conventional water treatment.”

• “* Source of potable water; *increased runoff to floodplain areas from upstream development which does not 
consider downstream communities”

• “Because we have an agricultural land reserve (ALR) in B.C., urban development in our municipality has to go 
on to forested sloping land. This means we develop more impervious surfaces that drastically changes the 
rate of surface runoff. In addition, atmospheric rivers bring high moisture loaded storms. It is the combined 
effect of these two factors that increases the risk of flooding and land instability.

• ”Aging infrastructure”
• “Lack of interconnectivity and understanding in major overland flow routes. In-stream erosion resulting in 

exposure of existing critical infrastructure.”
• “Agricultural runoff and the lack of will by the Elected Officials to properly fund an Asset Management 

Program. Politicians usually support the concept of Municipal Infrastructure Departments operating \”like a 
business\”until it comes time for them to make the tough decisions on funding (ie. taxes and user fees).”

• “Not a lot of upstream implications, however we do have erosion concerns along Lake Huron.”
• “There are no upstream activities existing that have a direct impact on my community’s infrastructure. 

Therefore, Questions 12-15 are answered with N/A.”
• “Land use changes - logging in headwaters, agricultural conversion, loss of wetland and riparian habitat”
• “Surface water contribution to rivers”
• “Stormwater development”
• “Assimilative capacity of the Grand River”
• “Forest fires, stormwater discharge to reservoirs through outfalls, broken water mains, contamination of 

upstream water source through catastrophic event “
• “Increased (quantity and frequency) discharge of sewage, manure, fuel, contaminated storm water and other 

discharges that could affect drinking water treatment process and quality of drinking water supply.”
• “Currently none.”
• “Much of our storm water management system relies on an open creek system. Debris flow upstream are 

risks. Increasing impervious areas from development will stress our storm systems. We also do not have storm 
mains in all streets as we rely on perculation. This is no longer sufficient due to larger new homes and climate 
change effects.”

Finding: The responses generally indicate compromised surface water quality is the most significant implication of 
upstream activities (e.g. agricultural activities, and erosion/debris in stormwater management systems). Surprising 
results included:
• Two respondents do not believe upstream communities post any risk to their community’s infrastructure.
• One survey respondent identified upstream “aging infrastructure” as the top driver of risk to their community 

(they may have been referring to aging wastewater facilities decreasing downstream water quality).

Q11
For your community, which elements of risk 
result from upstream activities exist and 
have a direct impact on your community’s 
infrastructure?
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Q12
How vulnerable is your community to these 
upstream risks? Consider risks such as surface 
water/groundwater pollution, excessive clean 
water demand, or natural disasters (dam break, 
algal bloom, etc.).
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6 respondents (digital survey) considered the risks
posed by upstream communities to have both a high 
consequence of failure and a high probability of failure.
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If possible, please provide additional details here:

• “Lake Ontario as source water, the speed of travel in the water body coupled with early detection means there 
is no concerns of upstream impact of adjacent municipalities. “

• “A better framework needs to be put into place to share knowledge, and understand water from a watershed 
perspective. It is problematic that costs and benefits of activities that affect water quality in a watershed are 
incurred as municipal silos - municipalities need a way to fairly and jointly manage watersheds.”

• “Local politicians don’t want to address”
• “Look to Conservation Authorities to deal with in stream issues, but virtually no information known or 

communications with upstream municipalities related to connected overland flow paths.”
• “Involvement in Source Water Protection Committees, Member of Conservation Authority and Member of 

County Government.”
• “Administrative communication/coordination is good, but hampered by less good relations politically”

Q13 With those issues in mind, how would you 
describe communication with upstream 
municipalities?
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50% of the e-mail survey respondents feel their 
municipality’s current level of communication with 
upstream municipalities is adequate.
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If possible, please provide details here: 
     
• “As above: A better framework needs to be put into place to share knowledge, and understand water from 

a watershed perspective. It is problematic that costs and benefits of activities that affect water quality in a 
watershed are incurred as municipal silos - municipalities need a way to fairly and jointly manage watersheds.”

• “Communication is challenging. Property owners and developers need to be part of the discussion because 
stormwater management starts at the property and different approaches are needed at different scales 
(property, neighborhoods, watersheds) We recently produced a video series of some of the Innovative 
Approaches for Stormwater Management in Vancouver to show people alternative option (see: http://mlws.
landfood.ubc.ca/videos/ This is one approach but much more is needed at different levels and for different 
audiences.”

• “Lack of any real urban flooding understanding where municipal boundaries crossed or drainage passed from 
defined piped locations. “

• “Same as above”

Findings from Q13 and Q14: The majority of respondents indicate there is some level of communication between 
both upstream and downstream communities; however, more effective communication was identified with those 
upstream.

Q14 Again, with the above issues in mind, how would 
you describe communication with downstream 
municipalities?
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58% of respondents feel their municipality’s current
level of communication with downstream municipalities
is adequate.
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Q15
In addition to surface and ground water, are there 
any other links between your community and 
those upstream that have potential to increase 
risks to water infrastructure? Please select all that 
apply.

Options:
1. Roads, highways
2. Extent of urbanization
3. Extent of withdrawals of water or discharge of wastewater to ambient water bodies
4. Wild animal migration
5. Human migration (residents moved from/to your community)
6. Other 

Finding: All survey respondents (regardless of municipality population) identified roads, highways and the extent 
of upstream urbanization as a driver of risk to their water infrastructure. Smaller communities (less urbanized), 
expressed concern about animal migration.
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Q16 When carrying out inter-community 
infrastructure risk assessment, priority should be 
given to: (please select the top priority)

Options:
1. Identification of linkages between risks.
2. Evaluate the tolerance of a downstream community to upstream risks. For example, to what extent, will the 

City of Mississauga not need be concerned if the Brampton is flooding?
3. Flood routing between communities.
4. Mechanisms for exchanging adaptation capabilities between communities. For example, if the City of Brampton 

is anticipating a 10% increase in wastewater flows by 2020, while the City of Mississauga is predicted to be 
capable of treating 10% more wastewater, then the City of Mississauga could treat some of the wastewater for 
the City of Brampton, to avoid polluting the Lake Ontario.

5. Mechanisms for exchanging pollutant loads between communities. For example, if Brampton wants to release 
more Combined Sewer Overflows, then Orangeville will need to control their pollution, in order to maintain 
water quality for Mississauga.

The highest priority is identifying linkages between risk as the majority of votes were for option one. Options 
two, three and four were identified as being of approximately equal concern - all three pertain to increased 
communication and cooperation between municipalities in areas that are usually managed on a single community 
basis (e.g. flood routing and communication on implications to downstream communities). Mechanisms for 
identifying linkages between pollutant loadings for communities were identified as being least important. This 
indicates municipalities either would rather not discuss this issue with neighboring municipalities as it may reduce 
the amount the are allowed to discharge, or do not see this as a viable solution. 
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34% of respondents feel that priority should be given to:
“Identification of linkages between risks.”
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Q17
What are the top three upstream activities that 
are of most concern to downstream communities? 
Choose your top three (in order of descending 
importance).

Options:
1. Excessive demand on surface water sources
2. Excessive demand on groundwater resources
3. Pollution of rivers from human wastes (CSO, ineffective wastewater treatment…)
4. Increased variability in surface water flow patterns
5. Pollution of groundwater (landfill leachate, sewer leakage, groundwater recharged with water of low quality…)
6. River temperature changes due to urbanization (e.g. more pavement leads to warmer runoff)
7. River flooding or water level increases due to urbanization (more impervious surface) or climate 

change (more intense rainfall)
8. Elevated temperatures will result in increased water demand (both your community and your upstream 

community) and reduced water availability. 
9. Sediments in surface water due to dam break, stormwater system break or drinking water pipe 

break that washout soil and vegetation.
10. Pollution of surface water resulting from industrial activities.

Other responses entered manually: “Recreational demands versus community needs “; “With climate warming we 
expect more rain on snow events which will increase flooding risk”; “Agricultural Activities”.

Findings: Municipalities in Ontario are concerned about the entire range of upstream activities listed, most likely 
due to high percentages of urbanized land and intensive agriculture. Municipalities in Western Canada expressed 
the highest concern about issues related to stormwater management and changing surface condition, indicating 
source water protection was less of a concern.
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increases due to urbanization (more impervious 
surface) or climate change (more intense rainfall).



Q18
Given the uncertainties associated with climate 
change, do you require more guidance/
information on how to use IDF curves 
appropriately? 

• “There is increasing need for the clear dissemination of information that will be consumed by the general public. 
Specifically, the 1:100 year storm, we need to properly communicate in terms of probability of exceedance 
being 1% per year, every year. News media are dumb and lazy and keep beating up the design engineers 
when these events keep occurring. Time to update our communication skills. “

• “What would be better is confirmation that current IDF charts still reflect reality, and modeling what those 
curves might change to in the future so that designs being done currently will remain sufficient to function 
30-60 years from now.”

• “Yes, historical IDF curves are not appropriate and there is a need for guidance on the appropriateness of the 
curves and how to apply them.”

• “IDF curves should not be used for all stormwater modelling/decision making. There are a variety of 
methodologists currently available to communities to try and link IDF curves to the various climate models 
(Western University). There needs to be more information on how to modify historic records to new predictions 
so can run continuous simulations for infrastructure modeling etc.. Precipitation is more complicated than IDF 
curves and designers need to have distributions, storm patterns and frequencies etc all available for changing 
climate patterns.”

• “ABSOLUTELY! There is plenty of scientific evidence that show that the IDF curves are no longer valid 
because not only has the climate changed but the land use in the urban fringe has changed and this likely 
is exacerbating the problem. (Note there has been a CWN project to help communities to improve they IDF 
curve assessment. I have not seen the results but they probably have come up with good suggestions. More 
emphasis needs to be placed not entirely on the rainfall amount, intensity and duration but on the change in 
the runoff rates due to land use changes.”

• “Yes”
• “Yes”
• “Yes, not only use, but functionality of existing IDF due to a changing climate, is the current IDF methodology 

the correct one for a changing climate . “
• “No”
• “Yes”
• “Not a priority but any information would be considered.”
• “No”
• “Yes”
• “No”
• “Our municipality has revised IDF curve data to include a basic climate change analysis based on the current 

period of record. Any additional information that you could provide would be useful”
• “Yes - specifically whether there is enough information to modify existing IDF curves.”
• “No”
• “Yes”
• “Yes”

Finding: For the most part, municipalities do require more guidance on proper use of IDF curves in light of 
climate change. Even municipalities who identified their IDF curves as being effective would appreciate additional 
guidance. The need for methods to incorporate these updated curves with changing land surface was brought 
up multiple times.
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Q19 How	important	is	it	to	have	improved	floodplain	
mapping to address climate change in your 
community?

When were your flood plain maps last updated? 
• “Floodplain mapping is the responsibility of the local Conservation Authority“
• “This is essential, however as a service provider I cannot answer for just one municipality - It is concerning 

that flooding can affect the availability of homeowners in some communities to obtain insurance. In turn, lack 
of insurance will make it very difficult to get a mortgage.”

• “1994”
• “2004”
• “Ensuring that hydrology/hydraulics and mapping products are updated is an adaptive approach. In a 

developing municipality decadal updates should be considered. A set of triggers to define need to update 
should be developed.”

• “Unsure”
• “Within 3 years - an issue here is that Calgary arguably has better mapping than that prepared provincially, 

yet is dependent upon provincial sign-off”
• “GRCA”
• “Updated piecemeal based on project needs.”
• “Currently being updated”
• “GRCA maintains it”
• “2013”
• “2007”
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58% of respondents feel that updating floodplain maps
is of high priority. 
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Q20Does your municipality require more guidance in 
developing a proactive climate change adaptation 
plans?  

If your answer was “Yes” – please indicate the type of guidance you require here: 
• “See answers to questions 18 and 21”
• “Knowledge of the risks and challenges associated with adapting to climate change and a realistic estimation 

of when any individual community will face a severe weather event. Some communities have been fortunate in 
avoiding severe weather, however they need education that localized severe weather may happen anywhere.”

• “Starting to formalize a plan”
• “A model to go by would be good.” 
• ”In my area (habitat management), we have done little work on adaptation modeling or planning”
• “Under current economic conditions, keeping taxes low, increase jobs, maintaining existing infrastructure are 

the top priority. Climate Change is not a top priority to the municipality.“

Finding: Communities in western Canada appear to be more prepared for climate change than those in Ontario, 
while the sole respondent from Newfoundland and Labrador expressed a need for further guidance.
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Q21 What	specific	category	of	guidance	tools	would	
be most helpful to ensure your municipality’s 
infrastructure is prepared for climate change?

Options:
1. Increasing pipe flow capacity
2. Implementation of LID and BMP
3. Water conservation strategies at the household, subdivision and city level
4. Identifying and modifying utilities that will lose functionality during flooding (ex: pumping 

station within flooding area inaccessible during flooding event) 
5. Increasing treatment plant capacity
6. No further guidance is required
7. Water reuse options
8. Erosion control methods
9. Adapting buried infrastructure for melting permafrost
10. Other, please specify
• “The effect of unintended consequences related to increase water reuse or alternate source. Specifically, if we 

are successful at developing a water reuse system,pay once use twice, we will reduce the amount of clean 
potable water provided (the typical basis for all water rates) yet we will still have the same volume of pollutants 
in sewage to manage. Net decrease in revenue, therefore will need to develop cost effective programs to help 
fund innovative reuse, yet ensure we can maintain the necessary revenue for all programs.”

• “A requirement to have a plan for economic sustainability of water and wastewater in every community is the 
most needed tool to ensure water resources are properly managed. “

• “More information on storminess patterns/storm distribution changes; impacts to vegetative communities 
and coastal vegetation/tidal areas; sea level rise and interface with river systems”

• “Problem is that Municipalities tend to deal with CC as a specific issue not a change in all issues as a consequence 
they develop a centralized group to deal with CC and no corporate strategy on how all municipal employee’s 
need to understand and integrate adaptive change into all work areas.”

• “Private side storm water management”
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Q22In addition to precipitation changes, how would 
changes in other climate- related variables affect 
your municipality?

Options:
1. Elevated temperature
2. Early snow melting
3. Sea surge
4. Glacier receding
5. Permafrost reduction
6. Species migration
7. Reduced drinking water availability
8. Other
• “None that I can think of”
• “Sea level rise; reduced availability of water for irrigation; change in agriculture production; salt water intrusion; 

coastal squeeze; change in vegetative communities; land slide potentials; change in fisheries and wildlife 
patterns.”

• “Most areas of work are impacted by some aspect of weather from Parks to water to roads. Need to start 
with developing an understanding of what weather aspects affect and how to define all variable that would 
be needed.”

• “Climate change in Mid-Western Ontario has resulted in shorter duration rain events of much higher intensity. 
There are corresponding winter events with very intense but short duration snow storms. This has negatively 
impacted infrastructure that was designed for longer duration events of much less intensity. Climate change 
has also affected lake water levels, impacting water treatment plant intakes, commercial and recreational 
activities on the Great Lakes.”
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31% of respondents: elevated temperature.

25% of respondents: early snow melting.
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The climate change section of the survey indicated a few major areas of future research 
including a need that exists to have a set of criteria to confirm whether current IDF 
curves and floodplain maps need to be updated. Updating of Floodplain Maps.  

The updating of floodplain maps is much more than just the updating of intensity-duration-
frequency curves as issues of snowmelt and land use change may also be very important. 
How can small municipalities be involved while simultaneously, controlling the costs? Are 
there opportunities for automatically updating the floodplain management maps, while also 
controlling the costs?  Furthermore, where does a municipality go for local climate change for 
input to design of projects? Currently, the information is rather poorly connected. What models 
should be used by/for a local municipality?

Further research should be conducted on providing access to regional and local climate 
information, and strategies for pro-actively managing floodplains and flooding protection. This 
aspect is particularly severe when consideration is given to climate change which means that 
a system must function in the short-term (with existing climate conditions) but also in the 
long-term (e.g. forty years from now) when conditions of precipitation and temperatures for 
example, may have changed.

final thoughts ...
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In terms of asset management, the top barriers to implementing advanced asset management 
practice in Canada include: 

1. Complexity, effort and cost of implementation; 
2. Lack of adequate data required for analysis and planning; and 
3. Difficulty developing useful service-level measures and targets. 

With that in mind, further Canadian-specific guidance should be made available to municipalities 
on developing and implementing advanced asset management practices and on effectively 
identify appropriate service-levels.

Other areas of future research include:

• The impact of climate change on vegetation
• Sea level rise and interface with river systems
• Lake level changes and impacts to water intake
• Land cover changes, and impacts to surface runoff quantity/quality, and downstream 

community water/infrastructure safety. 
• River erosion and impacts to downstream community
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