
1.0 Introduction 
1.1 The Climate Change Challenge 
Climate change is defined as any significant change in long-term weather patterns. The term 
can apply to any major variation in temperature, wind patterns or precipitation that occurs over 
time. A key cause of climate change is the global warming effect of increased concentrations 
of greenhouse gases (GHG) in the atmosphere. This increase is primarily caused by GHG 
emissions from human activity.  

There are five gases of human origin (carbon dioxide, methane, nitrous oxide and 
chlorofluorocarbons (CFCs), halogenated compounds, tropospheric ozone and nitrous oxide) 
that are responsible for the vast majority contributions to the increase in global warming and 
climate change. Carbon dioxide emissions from the burning of fossil fuels are the main source 
of GHG emissions, accounting for 75% of global GHG emissions based on data from the 
United Nations. 

According to Natural Resources Canada, passenger transportation, consisting of cars, light 
trucks, motorcycles, buses, air and rail, was responsible for 76.3 megatonnes of carbon 
dioxide equivalent (Mt of CO2e) emissions in 2021 which was approximately 16.5% of 
Canada’s total GHG emissions for that year. Freight Transportation, consisting of light, 
medium and heavy trucks, air, rail and marine, was responsible for 77.6 Mt of CO2e 
emissions, approximately 17% of Canada’s total GHG emissions in 2021).  

Based on 2022 data from Environment and Climate Change Canada (ECCC), the transport 
sector represented 22% of Canada’s total GHG emissions and the second largest source of 
GHG national emissions. Between 2021 and 2022, Transport emission in Canada increased 
by 4.2% (+6.2 Mt CO2e) according to ECCC data. 

Variables that reflect climate change impacts to the Town of Oakville (Town) include 
temperature, extreme hot weather, extreme cold weather and precipitation amongst other 
factors. Transportation systems and travel behaviour represent a significant contributor to 
Canada’s GHG emissions that directly affect climate change. The potential to change travel 
behaviour presents an opportunity for transportation planning to play a role not only in 
mitigating these emissions through behaviour change and innovation, but also through 
adaptation as it related to preparing for climate change induced impacts to the transportation 
sector. 

This paper was written to review the Town’s climate change commitments and the 
opportunities to respond to climate change related to the Town’s transportation infrastructure. 
It identifies opportunities for the Town to address climate risks through mitigation measures 
and adaptation strategies to reduce climate change impacts. 

Transportation Master Plan | Town of Oakville 1 
Appendix  E – Climate Change Assessment 



1.2 Climate Change in Transportation Planning 
The Town of Oakville’s Transportation Master Plan (TMP) is the guiding document for the 
Town’s approach to planning the transportation network and policies to the year 2051. In 
developing the Oakville TMP, it is important to consider the relationship between transportation 
and climate change. The transportation sector is a significant source of greenhouse gas 
emissions and is a key contributor to climate change through vehicle emissions. As well, the 
effects of climate change have the potential to impact transportation infrastructure.  

A large proportion of Oakville residents rely on auto travel, with more than 80% of trips 
occurring by automobile. While the number of trips per capita has decreased since the 
Covid-19 pandemic, there will continue to be an increase in auto trips as the population of the 
Town grows. The TMP’s recommendations aim to accommodate development growth which is 
anticipated to include a doubling of the population to 442,941 residents by the year 2051. 

Oakville requires transportation infrastructure and programs that support safe and efficient 
travel. The TMP defines policies and programs for the implementation of transportation 
infrastructure and services. It is appropriate for the Oakville TMP to develop a strategy that will 
address travel needs within the context of climate change for pedestrians, cyclists, transit 
riders and drivers. Solutions should also address the emergence of new technologies that 
change how, when and where residents travel within Oakville and beyond. These proposed 
solutions are linked with improvements to climate change adaptation and mitigation. 
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2.0 Policy Context 
2.1 Town of Oakville Official Plan (2006) 
The Town’s Official Plan recognizes the importance of reducing greenhouse gases to mitigate 
and adapt to climate change. Under the policy framework, the provision of choices for mobility 
by linking people and places through a sustainable transportation network including streets, 
transit, walking, and cycling trails is one of the Official Plan’s guiding principles. Connectivity 
and the establishment of a multi-modal transportation system to enable residents to make 
sustainable choices are included in the general policies of the plan.  

Initiatives listed relating to transportation and climate change include the following: promoting 
increased levels of transit usage and active transportation modes, establishing targets for 
reducing greenhouse gas emissions, improving air quality and health conditions for residents. 

The Official Plan policies under Integrating Land Use and Transportation outline that the Town 
will coordinate land use and transportation planning to maximize efficient land use and that 
development should be designed to facilitate public transit, active transportation, low carbon 
mobility options and development of transit-supportive urban structure. Under Transportation 
Demand Management (TDM), the policies suggest the Town encourage opportunities for 
developing measures to reduce single occupancy motor vehicle use, especially during peak 
travel periods. 

2.2 Climate Change Strategy (2014) 
The Oakville 2014 Climate Change Strategy was developed in response to the changing 
climate. The Strategy fostered dialogue and generated new ideas, building from an 
interdepartmental approach at the Town and was based on ICLEI’s Changing Climates, 
Changing Communities milestone framework. 

The strategy outlined 39 impacts caused by climate change and assessed these using the 
ICLEI framework to identify the associated level of vulnerability; the assessment identified 
transportation infrastructure to fall within the highest degree of vulnerability at a level of 5 and 
projected that transportation infrastructure would be subject to flooding due to extreme and 
longer duration extreme precipitation. Transportation infrastructure was assigned 24 
adaptation actions associated with two of the climatic changes outlined by the strategy, Winter 
Precipitation Events and Precipitation, Thunder, and Lightning. The strategy recommends the 
Town incorporate climate change into future plans and also continue to investigate climate 
change mitigation and adaptation measures including and beyond the ideas outlined in the 
document. 
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The following three objectives were proposed in the Climate Change Strategy:  

• Increase the Town’s capacity to protect against and respond to projected climate change 
impacts. 

• Educate through effective and efficient means of communication. 
• Monitor the implementation of adaptation actions and goals in order to make continuous 

operational improvements.  

2.3 Town of Oakville Community Energy Strategy (2020) 
In Oakville, it is recognized that transportation accounts for almost half of community-wide 
GHG emissions and total dollars spent on energy. The Community Energy Strategy noted that 
over 70% of transportation activity was personal vehicle use. and that electric vehicle adoption 
in Oakville remains low (approximately 0.1%), but is increasing. The current share of cycling 
and walking was noted to be less than 10%. Given the scale and complexity of the 
transportation challenge, systemic change must be policy-driven and involve coordination and 
action from all levels of government. 

Since the release of the Community Energy Strategy, the 2021 Census shows the growing 
share on Oakville residents turning towards personal vehicles from 78% in 2016 to 85% in 
2021.  

In response to the energy-based contributions to GHG, the Town developed a Community 
Energy Strategy. The Oakville Community Energy Strategy (CES) is a result of joint work and 
collaboration of various sectors. Transportation accounts for almost half of community wide 
GHG emissions and total dollars spent on energy in Oakville. Given the scale and complexity 
of the transportation challenge, systemic change must be policy-driven and involve 
coordination and action from all levels of government. To achieve the aforementioned strategic 
goals by 2041, CES defines six strategic objectives under Strategic Direction 4 Transportation 
Efficiency which are summarized in Table 2.2 below. 

Table 2.1: Strategic Direction 4 Transportation Efficiency - Strategic Objectives 

No. Strategic Objective  2041 Target  
1 Reduce average trip length Reduce average trip length by 5% for Light-Duty 

Vehicles. 
2 Increase trips by walking and 

cycling  
Increase the share of passenger kilometers travelled 
(PKT) by walking and cycling to 10%.  

3 Increase trips by bus Increase the share of passenger kilometers travelled 
(PKT) by bus to 10%.  

4 Increase trips by GO Train  Increase the share of passenger kilometers travelled 
(PKT) by GO Train by 15%.  
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No. Strategic Objective 2041 Target 
5 Increase use of electric 

vehicles 
Increase electric share of light duty vehicle to 30% 
and heavy-duty vehicle to 10%. 

6 Increase efficiency of 
vehicles 

Increase efficiency of gas/diesel vehicles by 36% 
and electric vehicles by 20% 

The following near-term and mid-term priority projects have been identified by CES: 

• “Continue to integrate Transportation Efficiency targets and emissions lens into municipal
planning tools and processes as well as master plans and ensure municipal measures are
identified to achieve this strategy…”:

− “promote an enabling municipal policy environment for electric vehicle charging stations
and electrifying fleets.”

− “continue to promote alignment and coordination with the Region and other levels of
government.”

• “Increase public electric vehicle charging stations at municipal owned sites..”
• “Pursue opportunities to electrify local transit and corporate fleets..”

The strategy notes that; 1) transportation, 2) homes and buildings, and 3) industrial, 
commercial and institutional (ICI) sectors each comprise approximately one third of Oakville’s 
energy use and a continuation of business as usual will result in no reduction by 2041. 

Transportation efficiency is one of the four strategic directions of the Strategy; a shift toward 
sustainable transportation solutions is proposed. The modern Canadian built form has been 
largely designed around personal vehicle use and, as such, it will take consistent and 
coordinated efforts to shift public investments in infrastructure and changes in behaviour. The 
CES also indicates that one possible solution is how naturalization, urban forests and green 
infrastructure play an important role in sequestering carbon, shading buildings, building 
connections to nature and creating more attractive streets to encourage active transportation. 

One of the priorities of the Strategy, documented in Appendix 1: Municipal Role in Developing 
and Implementing Community Energy Plans of the CES report, is to continue to integrate 
Transportation Efficiency targets into municipal planning tools, processes and master plans 
(e.g., Transportation Master Plan, Active Transportation Master Plan, Transit Master Plan) and 
ensure measures are included to achieve targets. These include: 

• promote an enabling municipal policy environment for electric vehicle charging stations and
electrifying fleets.

• continue to promote alignment and coordination with the Region and other levels of
government to integrate Transportation Efficiency targets and emissions lens into municipal
planning tools and processes as well as master plans.
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The Oakville Transportation Master Plan will develop and assess opportunities to mitigate 
climate change and adapt to climate change impacts. The evaluation of alternatives will 
consider the targets identified in the CES and explicit climate change criteria and indicators will 
be assessed. 

2.4 Corporate Energy and Emission Demand 
Management Plan (2024) 

The Town of Oakville leads by example and has set its own ambitious short and long term 
energy and emission reduction targets housed within the Energy and Emissions of Town 
Owned Buildings 5-Year Plan prepared in compliance with O. Reg. 25/23: Broader Public 
Sector: Energy Reporting and Conservation and Demand Management Plans. The 2025-2029 
Plan provides a framework for energy and carbon reduction at Town facilities for the next five 
years; provides data on energy use and carbon emissions and summarizes the current state. It 
also highlights exemplary projects undertaken in the last five-year Conservation and Demand 
Management period. The plan embeds climate action into organizational considerations 
towards the goal of achieving a net zero carbon target by 2050 to help mitigate warming and 
significantly reduce the risk of experiencing these climate impacts. 

2.5 Municipal Class Environmental Assessment 
The Ontario Ministry of Environment, Conservation and Parks (MECP) finalized a document 
entitled “Considering Climate Change in the Environmental Assessment Process” in 2017 that 
provides guidance relating to the Ministry’s expectations for considering climate change during 
the Municipal Class Environmental Assessment (MCEA) process.  It is suggested that this 
guide be consulted if an approved MCEA has no climate consideration method. Climate 
Change was considered during this MCEA Master Plan and will be considered further during 
future Environmental Assessments that arise out of the TMP recommendations. 
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3.0 Local Climate Change Context  
Oakville is a lakeside Town located within southwestern Ontario between Toronto and Niagara. 
Projected climate scenarios show a clear relationship between observed changes in climate 
and the projected changes for the future climate. Many such changes we are currently 
experiencing with record high temperatures and flooding events. The following section reviews 
trends in both temperature and precipitation. 

Climate Data is used in this section, a collaboration between Environment and Climate Change 
Canada (ECCC), the Computer Research Institute of Montréal (CRIM), CLIMAtlantic, Ouranos, 
the Pacific Climate Impacts Consortium (PCIC), the Prairie Climate Centre (PCC), and 
HabitatSeven. These sources illustrate projections for the Town of Oakville. The data uses 
Coupled Model Intercomparison Project Phase 6 (CMIP6) assumptions, a collaboration of 
30 climate change models. It includes Shared Socio-economic Pathways (SSP) scenarios that 
reflect a range of climate change mitigation assumptions. 

Additionally, data from the Climate Projections Report (2021) is used. This report investigated 
a study area which included the City of Burlington and most of the Town of Oakville, this study 
area will be referenced as the Burlington-Oakville area.  

3.1 Temperature 
Very Hot days (>30°C) 

A “Very Hot Day” is defined as a day with a maximum temperature greater than or equal to 
30°C. Very Hot Days are often used as an indicator/measurement of summer heat. The 
number of Very Hot Days in the Town of Oakville is projected to rapidly increase as illustrated 
in Figure 1, which is a concern for infrastructure and livability. 
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Figure 1: Days with Temperature > 30°C 

 

Data from the Climate Projections Report found that the baseline for Very Hot Days in the 
Burlington-Oakville area was 16 days. This number is projected to increase to an average of 
61 days during the 2051-2080 period under the RCP8.5 scenario. The Climate Projections 
Report shows that the number of Extremely Hot Days will increase significantly under both a 
low and high emissions scenario.  

The Burlington-Oakville area experienced six days of Extremely Hot Days (32°C) in the 
baseline period (1976-2005). The number of Extremely Hot days is expected to increase by 
six-fold to an average of 39 days by 2051-2080 under RCP8.5. Extremely Hot Days (34°C) 
could increase from almost 2 days a year to over 21 days on average, this represents an 
almost 13-fold increase. 

3.2 Precipitation 
Maximum 1-day Precipitation 

Maximum 1-Day Total Precipitation is used to describe the largest amount of precipitation that 
falls within a single 24-hour day. Maximum 1-Day Total Precipitation is commonly referred to 
as the wettest day of the year. Very high 1-day precipitation totals could be the result of heavy, 
short-lived precipitation events such as thunderstorms, or maybe due to steady precipitation 
over the course of the day. Short duration, high intensity precipitation events are of particular 
concern as they may lead to flash flooding, particularly in urban areas. Figure 2 and Figure 3 
illustrate projections of maximum 1-day precipitation and total precipitation in the Town of 
Oakville, respectively.  
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Figure 2: Maximum 1-day Total Precipitation  

 
 
Figure 3: Total Precipitation  

 

3.3 Freeze Thaw Days 
Freeze-thaw days are a measurement of the days where air temperature fluctuates between 
freezing and non-freezing temperatures. Freeze-thaw cycles can negatively impact 
transportation infrastructure through the expansion of water as it freezes; overtime the 
continued melting and refreezing of water can cause significant damage to streets and 
sidewalks.  
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In the Town of Oakville, the projections show a decrease in freeze thaw days demonstrating a 
reduced risk to transportation infrastructure as illustrated in Figure 4.  

Figure 4: Freeze Thaw Cycles  

 

3.4 Flooding 
3.4.1 Stormwater and Drainage/Urban Flooding 
Stormwater network flooding occurs if the amount of rainfall or melting snow is too high for the 
drainage systems to handle. The Town’s Storm Sewer Master Plan is one of several initiatives 
established to proactively integrate climate change considerations and systematically build 
resiliency into the Town’s drainage system, protecting residents and businesses and the 
natural environment.  

The Stormwater Master Plan has followed three phases. The first phase was the Storm Sewer 
Master Plan, completed in 2015 as an assessment of the condition of the existing stormwater 
system and collected background data. The second phase was completed in 2020 and 
assessed the performance of the existing stormwater system to identify opportunities to 
decrease flood risk. The third phase has been initiated and will seek to develop and assess 
funding strategies to implement the plan. This phase is underway as part of the Town’s 
Rainwater Management Plan and the Stormwater Fee Feasibility Study.  

Projects arising out of the TMP should seek to align with recommendations of the Future 
rainwater Management Plan. Many of the suggestions in the Roadmap for Town-wide 
Rainwater Management Strategy would align with the needs of the transportation network such 
as: 

• Pre-event Activities: Monitoring, Inspection, and Maintenance 
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• Service Calls 
• During-event Activities: Emergency support/response 
• Post event support/response 
• Post event reviews 

3.4.2 Lake Ontario  
Oakville benefits from its waterfront, however this shoreline comes with climate change risks. 
Lake Ontario collects water from precipitation and flooding occurs due to high water levels 
from water sources. Conservation Authorities identify this through hazards referred to as 
Shoreline Hazard, Shoreline Dynamic Beach Hazard, and Shoreline 100 Year Flood Elevation 
Hazard. High water levels and waves along the Lake Ontario Shoreline (within Conservation 
Halton jurisdiction) can lead to both flooding and erosion, where water removes the natural or 
manmade materials along the shoreline. 

The International Joint Commission (IJC) regulated outflows from the Great Lakes for factors 
such as upstream/downstream water levels, commercial navigation. Outflows were regulated 
for over 50 years through Plan 1958D, however research showed that unnatural compression 
of water levels was harmful to Lake Ontario’s coastal ecosystems and so a 16-year review on 
alternative regulation devised a new plan referred to as “Plan 2014”. Plan 2014 maintained the 
historic lake regulation of Plan 1958D while accepting a slightly larger range of high and low 
lake levels with the intention of restoring plant diversity and fish and wildlife habitat. Shortly 
after the adoption of Plan 2014 in 2016, Lake Ontario and other Great Lakes experienced 
extremely high lake levels in the winters of 2017 and 2019. In 2020, the IJC initiated a review 
of Plan 2014, committing to finding the best solution for managing lake levels and including 
consideration for extreme climate conditions. 

GLISA, a collaboration between the University of Michigan and Michigan State University 
supported by the National Oceanic and Atmospheric Administration notes that in recent years 
we have seen some of the most rapid fluctuations in the recorded history of Great Lakes water 
levels. In the last few years there have been notable increases toward the top of the historical 
ranges of the Great Lakes; by the end of 2023, water levels sat slightly above average for all of 
the Great Lakes. This increase is shown in the GLISA graph below as shown in Figure 5. 
Seglenieks and Temgoua (2022) found that if global average temperature increased by over 
2.5°C, the range between the average monthly minimum and maximum levels in Lake Ontario 
could increase by as much as a metre, resulting in an increase from about 2 m to 3 m.  
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Figure 5: Monthly (blue) and Long-term average (red) Lake Ontario Water Levels (1918 to 2021) 

 

 

Transportation infrastructure that may be more susceptible to raising water levels include trails 
(e.g., Waterfront Trail), parking facilities and streets directly adjacent to Lake Ontario.  

3.4.3 Oakville’s Climate Change Strategy and Climate Emergency 
Declaration  

The Town has multiple strategic documents guiding it’s work on climate action within the Town, 
starting with the Climate Change Strategy adopted by Council in 2014. This strategy assigns 
multiple actions across Town operations to increase climate resilience and identifies the 
vulnerability of transportation infrastructure as Level 5 as a result of climate change and 
projects that the transportation infrastructure will be subject to flooding due to extreme and 
longer duration extreme precipitation events as well as extreme temperatures that can 
compromise steel and concrete infrastructure. This strategy commenced by examining future 
climate models and predictions which was updated in 2021 in the collaboratively written 
Climate Projections Report.  

The Climate Projections Report examines how local climate has and is projected to change 
from the baseline timeframe of 1976- 2005 until predominantly 2080 for each of the over 20 
climate variables studied. Climate impacts are expected, including increases in severe storms, 
lake level fluctuations, extreme heat, flooding, drought, species and habitat loss, loss of crop 
yields, and spread of disease. This report is a necessary step towards the update of the 
Town’s Climate Change Strategy in 2026. It will be used to apply a climate lens to corporate 
and community master plans and programs to reduce vulnerability and increase resiliency, 
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similar to that of the Climate Emergency Declaration that was unanimously passed by Council 
in June of 2019.  

This declaration shows the commitment of the Town in addressing the impacts of climate 
change through mitigation, adaptation, the natural environment, and foundational supports. 
Staff report to Council annually on the following six objectives listed with the declaration: 

1. Address the operations of the corporation of the municipality.  
2. Identify the public’s role in the climate crisis and the actions the community can do to fight 

climate change.  
3. Embed a climate crisis lens into the Town’s asset management program.  
4. Incorporate climate change crisis policies into Livable Oakville, the Town’s official plan. 
5. Increase action and ambition for the Town’s climate change crisis-related activities. 
6. Include performance metrics to track progress and timelines for achieving key 

deliverables / major milestones, and a strategy to report back publicly on progress of 
municipal and public efforts. 

Furthermore, the Town’s Environmental Sustainability Policy contains goals related to 
sustaining and enhancing natural resources, reducing consumption, and improving resource 
efficiency, establishing an environmentally friendly transportation system, maintaining, and 
enhancing the health and vitality of the Town’s neighbourhoods, fostering an educated and 
engaged community, and adopting best environmental practices and risk mitigation strategies. 

To maintain and improve the health of the neighbourhoods the Town strives to maintain clean 
and well-maintained public spaces, such as parks, streets, and recreational areas. To achieve 
the mentioned goals and objectives the Town of Oakville has developed the Environmental 
Sustainability Policy and several procedures including the Sustainable Green Fleet Procedure 
which encourages the adoption of electric and hybrid vehicles, as well as the implementation 
of sustainable fuel options, the Sustainable Building Design Procedure, Towards Zero Waste 
and Sustainable Purchasing Procedures. The Oakville TMP will validate the transportation 
opportunities and evaluation of alternatives through an environmental sustainability lens, 
consistent with this policy. 

To establish an environmentally friendly transportation system that improves mobility, the focus 
is on developing sustainable transportation options that minimize the environmental impact 
while providing efficient and accessible mobility for the community. This includes promoting 
alternative modes of transportation such as walking, cycling, and public transit to reduce 
reliance on private vehicles and decrease greenhouse gas emissions. 

3.5 Local Climate and Socio-Economic Impact 
Halton Region conducted a survey between 2020 and 2021 to gauge how Halton residents 
perceive the impacts of climate change on their health, both physical and mental. 
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Approximately one third of adult respondents indicated climate change had negatively 
impacted their health. Amongst respondents, there was a marked difference between women 
who were more likely to report impacts to physical health (37%) than men (24%). There are 
likely other differences within Halton residents in how climate change impacts are perceived 
such as among low-income households, people with disabilities, older adults, and those who 
speak limited English. 

Social determinants of health are defined by the World Health Organization as the non-medical 
factors that influence health outcomes; they include the conditions in which people are born, 
grow, work, live, and age, and the broader economic, social, and political forces that influence 
day-to-day life. Factors that align with social determinants of health are shown by the Climate 
Insight Social Vulnerability Index.  

The Social Vulnerability Index represents the Canadian Index of Multiple Deprivation (CIMD) 
which is built on variables such as age, income, newcomer status, home ownership, etc. 
Climate Insight uses this information along with climate data to highlight vulnerabilities that 
may be exacerbated by climate change. The higher the Social Vulnerability Index score for a 
neighborhood, the higher vulnerability for the residents in the area. Several neighbourhoods in 
the Town show a high degree of vulnerability. These neighbourhoods are an opportunity for 
Oakville to investigate infrastructure improvements to minimize vulnerabilities and increase 
adaptive capacity of the communities. 

It is important to note that the infrastructure data used for this tool was pulled from Open 
Database of Infrastructure (ODI) which is administered by Statistics Canada. ODI is a 
voluntary initiative which compiles information from open and publicly available data sources, 
as such this data should be confirmed based on up-to-date information. Validated information 
about neighbourhoods with elevated vulnerability, as illustrated in Figure 6, should be 
considered as part of the Town’s adaptation to climate change impacts. 
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Figure 6: Social Vulnerability Index for the Town of Oakville 
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4.0 The Relationship between Climate 
Change and Transportation  

Effective climate change planning must consider both how climate change affects the 
transportation systems – such as increased flooding, heat damage etc. - and how those same 
systems contribute to climate change group greenhouse gas emissions and environmental 
impacts. The Oakville Transportation Master Plan considers the implications of both aspects of 
the relationship between climate change and transportation.  

4.1 Effect of Climate Change on Transportation Systems   
4.1.1 Storm Conveyance and Protection Infrastructure 
Vulnerability in storm conveyance infrastructure is caused by the change to climate resulting in 
increased flooding and erosion, including impacts to transportation infrastructure. Historic 
climate data and patterns are used to inform the design for various forms of public 
infrastructure including culverts. With changes to storm intensity, there is a need to update 
infrastructure to accommodate the increased severity of these events. Based on projections, 
future precipitation events may exceed the hydraulic capacity of culverts. 

Watercourse crossings such as bridges and culverts may be prone to debris build up, ice jams, 
scouring, and deposition. Low-lying urban areas may be at higher risk for overland flooding 
where there is a higher proportion of impermeable surfaces. Trails may be impacted due to 
these weather events, bringing washouts and requiring additional maintenance and 
restoration.  

Roads are also used to convey runoff from major storm events. Flooding and washout of 
streets as well as other key transportation infrastructure may be at particular risk where there 
is close proximity to water sources; this can be caused by floodplain and lake hazard, and 
along the shoreline of Lake Ontario. Severe storms and high winds may result in structural 
damage to infrastructure. 

4.1.2 Transportation Infrastructure Lifecycle/Impacts 
Climate change can affect the life of transportation infrastructure including streets, trails, rail 
corridors and bridges. Extreme heat may cause thermal expansion of pavement surfaces, 
causing buckling and cracking. Similarly, extreme cold, frequent freeze-thaw cycles and 
inadequate drainage can increase the deterioration of sub-bases for transportation 
infrastructure. High and extreme precipitation events can result in the washout of streets and 
other linear transportation facilities.  
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Extreme heat poses a risk to the Metrolinx rail network; tracks can buckle and kink when track 
temperatures exceed the Preferred Rail Laying Temperature of 37.7°C. Similar risks to rail 
infrastructure are seen under extreme cold (≤ -23°C) where railway tracks can crack. 

4.1.3 Traffic Safety Impacts 
Increased precipitation due to climate change poses a safety hazard to transportation network 
users through flooding or ponding on streets, increasing the potential for hydroplaning, 
reduced visibility, and related increased risk of collisions. Severe storms and high winds may 
result in obstructive debris on streets, rail tracks, or multi-use paths. Precipitation in the form of 
snow or freezing rain pose further risks through loss of traction for vehicles and pedestrians.  

4.1.4 Street Temperatures – Urban Heat Island Effect 
The Urban Heat Island Effect is a phenomenon where urban surfaces, including streets, heat 
more significantly. It results in comparatively higher temperatures in urban areas when 
compared to surrounding non-urban areas and is also documented as a contributing factor to 
climate change. These elevated temperatures are caused by the concentration of paved 
surfaces in urban areas, including the transportation network.  

Streets exposed to the sun and extreme heat poses a health risk for residents walking, using 
the transit network who may be waiting for extended periods at transit stops or simply enjoying 
the street as a public place.  

As climate change projections typically do not factor the urban heat island effect in 
calculations, the paved areas of municipalities pose an unknown risk. Where widening or 
expansion of the transportation network is suggested, consideration should be given for 
mitigation of the increase of paved surface. Many concepts such as transit-oriented 
communities may unintentionally concentrate areas of paved surface, potentially resulting in 
increased temperatures within these communities. 

4.2 Effect of Travel Behaviour on Climate Change 
To address greenhouse gas emission reduction targets set by the various levels of 
government (Town, Regional, Provincial and Federal), transportation policies and plans play 
an important role. Changes in travel behaviour can contribute to GHG emissions and climate 
change.  

Changes in travel patterns for commuting to work can reduce vehicle use and related GHG 
emissions. Trends of working at home, rather than commuting to work by car, have increased 
over the past 20 years with a significant spike during the Covid-19 pandemic. GHG emissions 
notably decreased during the pandemic. There are opportunities to support work-at-home and 
work at other “third places” within the community that reduce vehicle use through policy and 
employer engagement.  

Transportation Master Plan | Town of Oakville  17 
Appendix  E – Climate Change Assessment 



 

Changes in the type of vehicles used, such as the increasing preference for passenger light 
trucks over more passenger cars which can be more fuel-efficient, can increase GHG 
emissions. Modal shift from single occupant vehicles to more sustainable modes of travel, 
such as walking, cycling, mass transit, low carbon mobility and carpooling can reduce fuel use 
and related GHG emissions. The implementation of infrastructure to support sustainable 
modes of transportation, including enhancing active transportation infrastructure that supports 
walking and cycling for short and medium length trips can reduce GHG and climate change. 
Expansion of the transit service will facilitate a shift away from automobile use for medium and 
longer distance trips.  

The increased use of clean fuel vehicles, such as electric vehicles (EV), can also contribute to 
reducing GHG emissions and climate change impacts. Municipalities can encourage and 
facilitate EV use through policy supporting EV charging infrastructure for new developments, 
providing publicly accessible EV charging and through the use of EVs in Town fleet vehicles. 
Newer opportunities for clean fuel vehicles include micromobility modes such as e-bikes and 
e-scooters.   

Travel demand management (TDM) plans can coordinate initiatives related to work-at-home, 
modal shift to sustainable travel and use of clean fuels. TDM plans support reduction in GHG 
and climate change through policies, infrastructure strategies, service plans and support 
systems. 

Congestion and speeding behaviour can both exacerbate vehicle GHG emissions over typical 
emissions. Ramanathan et al. (2019) outlines the interrelationship between speed and 
emissions, highlighting how the use of operational strategies may play a role in reducing 
on-street GHG emissions as illustrated in Figure 7. A combination of reduced congestion and 
speed management can manage the emissions. Management of levels-of-service serves to 
maintain speed and thereby reduce vehicle emissions. 

Figure 7: Average Vehicle Speed – Carbon Dioxide (CO2) Emissions Relationship 
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5.0 Mitigation and Adaptation Strategies 
The climate change mitigation and adaptation strategies summarized in the following sections 
represent opportunities for climate change response as part of the Oakville Transportation 
Master Plan. Many forms of mitigation propose actions to enable forms of low carbon mobility 
to push transportation modes to be more sustainable. 

5.1 Mitigation 
Complete Streets and Complete Communities 

Complete streets are valuable for the Town to ensure equitable access to the transportation 
network and safe use for all road users. A Complete Streets approach will allow Oakville 
Streets to be better designed and accommodate all modes of transportation and all users. The 
TMP proposes a Complete Streets approach to provide residents with options for their trips. 
Complete street designs can more equitably accommodate active transportation and transit by 
allocating more space to sustainable modes of travel. 

Urban design considerations can shape communities. Complete communities can enable 
residents to use active transportation through shorter and more accessible trips, moving away 
from car-focused communities. 

Flex Streets and Programming to facilitate / encourage Active Transportation 

Flex Streets (flexible streets) are a relatively new streetscaping approach with the intention of 
guiding streets that provide a space equitable for all users while allowing the space to easily 
transition into a space that can support surrounding businesses or community events. 

Travel/Transportation Demand Management (TDM) 

Transportation Demand Management (TDM) refers to initiatives that are intended to encourage 
a reduction in demand for single-occupant car travel, particularly during peak periods for travel. 
TDM promotes long-term changes in travel behaviours by encouraging residents to shift their 
travel modes to more sustainable modes such as transit or active transportation modes, share 
trips / carpooling with other travelers, or reduction of the number of trips made (by combining 
trips or reducing / avoiding trips). In this way, TDM measures have the opportunity to reduce 
GHG emissions. Beyond the TMP, the Town of Oakville is developing a TDM Strategy to help 
guide the Town’s plans. 

Transit Integration 

Increased transit frequency on major routes can increase reliability of travel by transit and 
decrease trip time. The TMP’s preferred transit strategy is to focus on improvements that 
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facilitate travel within and between neighbourhoods. The proposed service increases outlined 
in the TMP are estimated to reduce auto use by up to 5%. 

Transit integration plays a key role in first-mile/last-mile solutions. The TMP recommends that 
the Town of Oakville continue to collaborate with Metrolinx to enhance GO station accessibility 
through amenities that enable connections to the larger transportation network such as bike 
hubs. .  The phasing of short and long- term improvements carried forward into the TMP are 
consistent with the Oakville Transit Five-Year Business Plan. 

Active Transportation 

The Transportation Master Plan includes an extensive review and validation of the active 
transportation network including sidewalks, cycling facilities, and multi-use paths. The TMP 
Network Assessment examined the strengths, weaknesses, opportunities and threats for the 
active transportation network as well as a breakdown of barriers, planned crossings and 
additional crossing opportunities. Approximately 35% of trips that begin and end in Oakville are 
less than 2 km; this suggests there are opportunities to encourage residents to make these 
trips by walking and cycling. Expanding the active transportation network will enable residents 
to have greater options for suitable trips. Active transportation is a key opportunity to reduce 
greenhouse gas emissions associated with single vehicle trips and is a component of low 
carbon mobility 

Encourage Electric Vehicle Adoption and Micromobility 

Continued investment in clean fuel charging/refilling locations and support for electric vehicle 
charging stations to provide Oakville residents with options to switch to electric vehicles. 
Electric vehicles are an option for a low carbon mobility for those who require a personal 
vehicle. 

Fleet Electrification 

Oakville Transit should continue to expand the electric bus fleet to reduce the emissions 
associated with the transit system. The Town will require continued help from funding partners 
to continue fleet electrification. Micromobility devices can offer an additional option for a low 
carbon mobility travel option where feasible. 

Partnerships 

Oakville should continue collaboration with partners such as Conservation Halton, Halton 
Region, Town of Oakville, Town of Halton Hills, Town of Milton, City of Burlington, Halton 
District School Board, Halton Catholic District School Board, University of Waterloo, Sheridan 
College and the Halton Environmental Network to identify opportunities to pursue 
transportation related climate change solutions.  
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Restoration and Tree Canopy Expansion 

The proposed projects may result in some vegetation removal during grading activities.  
Vegetation loss (and related carbon sink removal) is anticipated to be minimized as much as 
possible by reducing the footprint of grading activities and through tree planting within the 
corridors where feasible. These projects may serve as additional opportunities for restoration 
of adjacent natural features. A carbon sink is described as a land or ocean mass that can take 
in carbon, in particular carbon dioxide, from the atmosphere. Vegetation can assist in removing 
carbon dioxide from the atmosphere. Coordination between transportation projects in line with 
the 2020 Urban Forest Strategic Management Plan will allow the Town to find additional 
opportunities to meet the 2057 target of 40% canopy coverage. Transportation corridors were 
identified in the Urban Forest Strategic Management Plan as one of the land uses for 
expansion of the canopy cover. Expansion of the tree canopy can also be prioritized as part of 
complete streets and engineering design standard updates. 

5.2 Adaptation 
Integration of Low-Impact Development Measures 

Preparing a centralized guidance document for Town projects can greatly increase the 
likelihood of adoption of LID measures. Guidelines can serve a way to educate and 
standardize efficient integration, operation, and maintenance of LIDs to ensure they function as 
intended. A guidance document would provide screening level direction regarding the types of 
LIDs that would be acceptable for specified land uses on public and private properties; it would 
not specify the stormwater management targets or criteria for LIDs in new development. The 
City of Markham developed Low Impact Development Guidelines (2018) which can serve as a 
reference. 

Green Streets 

Green Streets are roads that include a green infrastructure approach to stormwater 
management where a traditional street would be designed to direct stormwater into storm 
sewer system. Within southwestern Ontario, green streets are already being used by the City 
of Toronto which can serve as an example for implementation and a source for data proving 
the effectiveness of this approach. Green streets can be designed to accommodate other 
cross-section components such as bike lanes and multi-use paths. Green streets offer an 
approach to incorporate green infrastructure in the constrained road right-of-way. 

Green Infrastructure 

Green infrastructure has increasingly become a popular measure for both mitigation and 
adaptation. Measures for adaptation have included hedgerows to reduce blowing snow and 
cooling through shade and evapotranspiration, which counteract the urban heat island effect. 

Transportation Master Plan | Town of Oakville  21 
Appendix  E – Climate Change Assessment 



 

Green infrastructure can also be used to aid in managing the amount of stormwater runoff 
during heavy precipitation events which are projected to increase and serve the additional 
benefit of filtering pollutants. 

Hardening and Protecting Existing Infrastructure 

Engineering solutions for existing infrastructure assets to allow them to better withstand 
climate change impacts and associated weather events. This may include measures such as 
use of heat tolerant pavement mixes and drainage system sizing to accommodate flooding 
events.  

In 2005, Engineers Canada established the Public Infrastructure Engineering Vulnerability 
Committee (PIEVC) to assess the vulnerability of Canada’s public infrastructure to the impacts 
of climate change. The PIEVC Protocol can be used to better understand infrastructure 
vulnerabilities / risks and changing needs for streets and associated infrastructure such as 
culverts and bridges as well as stormwater systems. The PIEVC Protocol is an assessment 
framework and process which involves a review of historical climate information, future 
projection, and establishment of the adaptive capacity of infrastructure through factors of 
design, operation, and maintenance.  

Protection for Facility Users 

Offering protection from the weather for transit and active transportation users may encourage 
residents to choose those modes of transportation by making them more convenient and 
appealing. Design elements that provide refuge from weather (rain, snow, extreme heat) in the 
forms of rest areas and shading is valuable. This measure will become increasingly important 
as the impacts of climate change impacts continue and to ensure that transit is a feasible 
transportation option for residents. 

Reduce Urban Heat Island Effect  

Street widening and the addition of new streets/impermeable surfaces may cause an increase 
in the urban heat island effect and further stress stormwater management infrastructure and 
waterbodies. Using alternate building materials that reduce heat retention can help reduce the 
urban heat island effect where the surface is suitable to an alternate treatment. Incorporating 
green infrastructure such as low impact development measures as well as the addition of 
green spaces can serve to mitigate this increase.  

Operations and Maintenance 

Ensuring that sufficient budget and resources continue to be allocated towards operations and 
maintenance will be important to prevent degradation of infrastructure. Reporting damage to 
transportation and related infrastructure will be an essential way for residents to catch 
emergency issues and prevent damages. 
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Street Surface Treatments 

Permeable pavements reduce temperature through evaporation and may also function through 
solar reflectance depending on the materials used. Permeable pavements can improve safety 
as the increased water drainage reduces water spray from vehicles on roadways. Permeable 
pavements may also improve traction and reduce glare. 

Resin Based Treatment can decrease street surface temperatures as a reflective pavement 
option. The use of this option is often more restrictive and requires a case-by-case evaluation 
considering the technology and application. Nearby applications should be referenced for 
feasible options; the Township of Centre Wellington is running a pilot project with 
Cambridge-based company BioDiffusion Technologies Inc. 
(https://www.biodiffusion.ca/products/green-roads/). 

Modified or conventional concrete can be used to decrease pavement temperatures and can 
be used in various means such as streets, trails, and multi-use paths.  

Whitetopping is thick layer of concrete applied over an existing asphalt surface either during 
resurfacing or over new asphalt. Whitetopping can reduce pavement heat through solar 
reflectance, however the solar reflectance will decrease over time as the surface darkens with 
soiling. 

When made with high-albedo materials, chip seals can decrease street temperatures through 
solar reflectance, however this solar reflectance decreases over time with use and associated 
soiling. Chip seals are more commonly used on lower-volume asphalt streets. 

Microsurfacing with high albedo materials uses light coloured materials to increase solar 
reflectance of asphalt through the application of a thin sealing layer during street maintenance. 
The solar reflectance decreases over time with use and associated soiling. 
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6.0 Summary of Opportunities 
Although climate change is viewed as a “wicked problem” due to its complexity, improvements 
to the transportation network through adaptation and mitigation measures pose an opportunity 
for Oakville to increase resiliency of the system and to receive the co-benefits of suggested 
measures.  

The 2015 Climate report includes five milestones, the fifth and final being capped by an update 
to adaptation actions. Milestones have progressed over the ten years since the publication of 
the Climate Change Strategy, and the Town may be in a position to re-examine and update 
adaptation actions in the near future.  

Oakville’s most pressing climate risks include flooding, extreme heat, shoreline erosion, and 
impacts to transportation infrastructure, all of which must inform future planning decisions. The 
climate change strategies presented in this paper should be considered where they align with 
the broader climate change goals of the Town. 

Many of the suggestions in this paper may be addressed under the Climate Action & 
Sustainability Policy Review. As climate change response continues to evolve, there is a need 
for on-going monitoring and evaluate through the Climate Change Emergency Declaration 
Reports. 
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