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Markham Climate Resiliency Plan

E-1 Executive Summary

The City of Markham (City) partnered with the Cook County Department of Environment and Sustainability (DES) to
develop a comprehensive individualized Climate Resiliency Plan (CRP) intended to help the City identify projects to
prepare for climate-related impacts and serve as an educational tool.

The CRP was developed through an inclusive, community-driven approach. It involved active participation from
residents, volunteer groups, institutions, businesses and City and County staff. This collaborative effort assessed
current impacts, established goals and prioritized actions to mitigate hazards and enhance the community's
resilience.

Community Background

Incorporated in 1925, the City of Markham is a Chicago suburb located in southern Cook County. The community is
mainly situated at the center of a triangle formed by Interstates 294, 57 and 80. It is well noted for its Markham
Prairie, an extensive, high-quality prairie, which is unique to such an urban environment and has been identified as
a National Natural Landmark.

The community faces environmental and health challenges, including poor air quality, vulnerability to flooding and
related damage, limited community owned green space and amenities, inadequate access to sidewalks and limited
access to affordable and nutritious food.

The priorities identified by community stakeholders include addressing frequent flooding and stormwater
management issues; tackling funding and resource shortages for improving and maintaining existing infrastructure
and embracing long-term solutions; mitigating the effects of urban heat islands; establishing landscaping and tree
management policies and programs; expanding and diversifying revenue sources; enhancing public education
initiatives; and promoting the use of green infrastructure throughout the City. The community also realizes the need
to serve its senior citizens better by reinvigorating previously established programs enabling targeted transportation
and communication across that age bracket.

Current and Projected Climate Hazards

Local governments are increasingly facing impacts from climate change, which are projected to worsen through the
end of the 21% century and beyond. These impacts include larger, longer, more intense precipitation events,
increasing atmospheric temperatures, extreme storm events and reduced air quality. Climate hazards can create
cascading impacts across interconnected systems, adding stress to critical utility and service infrastructure that will
require improved planning and sustainable design and management approaches that will better position the
community to address issues as they arise.

The City of Markham, like many communities in the Midwest, is vulnerable to the impacts of climate hazards such
as precipitation and flooding, extreme heat and wind. These impact the community individually but may also have
cumulative or combined impacts. During community engagement efforts, City staff and residents identified specific
areas in the community that either currently experience climate hazards or are locations where climate resiliency
measures could be implemented. The identified locations and their associated climate hazard are shown in Figure
E-1.




Figure E-1: Problem and Opportunity Areas Identified During Public Engagement Meetings

Precipitation and Flooding

Extremes in precipitation (rain and snow) are the most likely local outcomes of the changing climate in Markham. In
the last 15 years, seasonal trends have shown increased rainfall during the summer months. Since 2017, the
frequency of stretches with consecutive rainy days has increased by about 3.5 days. Consecutive rainy days can
elongate the period of time for which the ground is saturated and subject to increased runoff, leading to an increased
risk of flooding as more rain falls with nowhere to infiltrate.

In Cook County, high intensity storms are likely to become more common. Daily rainfall depths are not projected to
change measurably for a 2-year storm (50% chance of occurring in any given year). However, depths are projected
to increase by 6% for the 10- and 25-year storms (10% and 4% chance of occurring in any given year, respectively).
Chart E-1 summarizes how rainfall is projected to change under two different climate change scenarios: moderate
(SSP2-4.5) and severe (SSP5-8.5). These increases can be significant for stormwater systems that are already
undersized and currently flood during smaller storms.
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Historic Versus Projected Precipitation

6.4 () 6.5 6.5
6.1
5 ) 5
4.7 e

SSP2-4.5 SSP5-8.5 SSP2-4.5 SSP5-8.5

Rainfall Depth (Inches)
N w H [0, (o))
N w s e

(1985-2014) (2021-2050) (2036-2065)

Observed Near-Term Mid-century

B 50% chance of occurring in any given year B 10% chance of occurring in any given year

W 4% chance of occurring in any given year

Chart E-1: Cook County Precipitation Projections for Return Periods Under Moderate (SSP2-4.5) and Severe (SSP5-
8.5) Climate Change Scenarios

The City of Markham is mostly developed with minimal space for new development but has experienced
redevelopment along some economic corridors. Residential areas have been subject to much flooding, mostly due
to infrastructure bottlenecks and outdated or underperforming stormwater management practices. Downstream
communities also have limited capacity, greatly limiting the City's ability to convey water downstream. Historically,
Markham has experienced urban flooding, including roadway and infrastructure flooding. The City is proactively
addressing flooding concerns through internal engineering and public works as opportunities allow, working to buoy
financial obligations with grants.

Planning and coordination will be vital to address the anticipated impacts of increased rainfall. Locations that
currently experience flooding impacts could experience even more severe problems, with new issues emerging at
other locations. Figure E-2 shows which areas in the community are more likely to experience flooding due to
inundation from a storm with a 10% chance of occurring in a future year (the 10-year storm event) if stormwater
infrastructure cannot accommodate increases in rainfall depths. By the year 2050, climate change has the potential
to generate 154 acre-feet of additional ponding throughout the community during the 10-year event. Projections
suggest that, by midcentury, a 10-year storm event could increase the excess stormwater runoff to fill one football
field with approximately 117 feet of water.
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Extreme Heat

Cook County has historically experienced significant impacts from extreme heat, which severely impacts human
health, particularly among vulnerable populations. Extended exposure to temperatures nearing 90 degrees becomes
acutely dangerous, particularly as humidity increases. Cook County might be near these dangerous temperature
thresholds more frequently in the future and have more prolonged exposure to heat waves. Chart E-2 shows the
projected increases in the hottest days and nights, which could be especially pronounced in the higher emissions
scenario by mid-century. The frequency of heat waves, defined as three or more consecutive days with a maximum
temperature of 90 degrees or above, is projected to increase from two per year to five or six per year by mid-century.
Additionally, the longest duration of heat waves is projected to increase from four days to nine to 11 days by mid-
century.
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Chart E-2: Climate Projections for Cook County Temperature and Heat Wave Variables

Extreme Winds and Wind Gusts

In Cook County, extreme wind speeds and wind gusts can cause substantial physical damage, from downed trees
and utility poles leading to power outages to structural damage to residential and commercial buildings. Average
wind speeds are not projected to change much due to climate change, but the most intense gusts could become
more frequent and stronger by the mid- to late-21st century. Additionally, preliminary studies suggest conditions
may become more favorable for thunderstorms and other high-wind events, possibly extending the severe
thunderstorm season.
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Community Concerns, Visioning and Resiliency Goals

Markham's CRP was developed through a community-driven engagement effort that included three rounds of
engagement at key stages of the planning process, as depicted in Figure E-3. Each round of engagement is built on
previous efforts to help develop a community vision, goals and plan recommendations. The engagement process
ensured that City staff, residents, businesses and other stakeholders, including key resident groups, community
organizations and local leaders, had the opportunity to:

Voice their top priorities, concerns and issues

Confirm identified problem areas

Generate ideas for outcomes, solutions and projects

Provide feedback for the draft vision and goals and recommendations
Help prioritize recommendations
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Figure E-3: Community Engagement Planning

Community priorities gathered through the engagement process highlighted top climate concerns and
opportunities:

Storm and floodwater management issues: Including the urgent need for additional retention and
detention space to address stormwater management.

Lack of funding and resources for long-term solutions: Locating the necessary resources to update existing
infrastructure whilst accommodating new infrastructure where needed. This includes identifying resources
to encourage resident participation in smaller-scale solutions such as rain gardens and rain barrels.

Urban heat islands: Reinvest and improve the urban tree canopy, increase tree planting and implement
technical guidelines.

Limited diversity in revenue sources: Diversify and improve revenue sources to transform Markham into an
economic and job center community to supplement its residential land uses.

Staff training and public education: Improve climate and resiliency education on smaller-scale opportunities
for staff and residents. Build staff development resources, training and capacity for future resiliency

projects.
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The community engagement effort where specific inputs and feedback were gathered helped to formulate a vision
statement and establish climate resilience goals for the City.

Vision Statement

"As the Prairie Capital of the Prairie State, Markham uniquely offers the serenity of sprawling
natural lands with the convenience of three converging interstates. In its fierce commitment to
safety and quality of life, Markham is directly confronting the challenges posed by a changing climate.
The City envisions a future in which the history, ecology and population of Markham are resilient
to climate-related hazards. The community has developed a concrete plan and is taking
actionable steps towards a vibrant, sustainable and prosperous tomorrow."

City of Markham Climate Resilience Goals

Protect and nurture prairies and parks to absorb rainfall, mitigate heat and provide accessible, scenic space.

Improve quality of life for residents and protect the City's culture and history by weatherizing aging
infrastructure.

Mitigate the impact of climate hazards on residential property in Markham to encourage homeownership and
attract young families committed to growing with the community.

Become a safe, smart city to facilitate communication with residents, increasing response time and decreasing
service disruption during extreme weather and climate-related events.

Support sustainable development by working with businesses to protect their ability to serve the community
during extreme weather events.

Support unity and collaboration within the community and across government silos to drive broad progress
toward long-term climate resilience.

Projects, Prioritization and Implementation

The community engagement process identified specific locations with climate hazard concerns, especially
stormwater management and flooding concerns. Clusters of these locations (a.k.a. focus areas) were assessed using
publicly available information, and a list of recommended projects was developed for each focus area. Below is an
overview of the focus areas, while Figure E-4 shows the locations of the focus areas in Markham.

Focus Area 1: Markham Manor

Markham Manor is a largely residential neighborhood of approximately 320 acres on the east edge of Markham and
was identified as a flood-prone area with an aging and undersized combined sewer system. It is known as the only
combined sewer area within the community. This area is bordered by Canadian National Railway tracks to the east,
the Calumet Union Drainage Ditch on the north, West 167th Street to the south, and a largely industrial area to the
west that obtains access via Dixie Highway, a significant roadway connecting to adjoining communities. With
construction beginning as early as the 1930s, the continual nuisance flooding was mentioned during the kickoff,
focus group and second workshop. In the kickoff meeting, much was highlighted regarding this area, particularly that
it is the only combined sewer area within the community, lacks comprehensive maintenance and needs a systematic




overhaul. The City is in the process of developing funding approaches for improvements that need to be made.
Ponding on roadways is frequent, and many of the bottleneck points are unknown. The goal of separating the sewer
system is deemed too expensive, and for now, just knowing what is underground would be a preferred first step.
According to focus group meetings and a community tour with public works, with enough intensity, 0.5 inches of
rain can trigger flooding. Basement backups were also noted. Due to aged and nonstandard distances between
structures, the City cannot typically afford to make a full repair. Instead, the City improvises pipe sections with
smaller-diameter pipes to get the system functional again, leading to potentially worse conditions. Improving
resilience to climate change in the Markham Manor neighborhood will require a combination of approaches that are
unique to the neighborhood and improvements that may be applied community-wide. The Markham Manor focus
area has numerous aging green and gray infrastructure assets and unutilized space within the City right-of-way that
could provide some relief while reducing stress on the current infrastructure.

Focus Area 2: Canterbury Area

The Canterbury area largely encompasses the Canterbury neighborhood, which consists mainly of residential and
commercial areas identified as having signature climate-related impacts tied to flooding, heat, and wind. The
Canterbury residential area, nearby shopping center and park encompass an area of approximately 267 acres. The
area is bordered by 159th Street (U.S. Highway 6) to the north, I-294 to the east and Kedzie Avenue for portions of
the west. The area is further framed by 163rd Street, extending eastward to California Avenue and running
southward to 165th Street. The main access route to 1-294 is 159%™ Street, while Kedzie Avenue is a key connecting
route to adjoining communities, including the nearest hospital, located in Hazel Crest. Northeast portions of the area
are in FEMA flood hazard areas, with 0.2% and 0.1% floodplains (Zone X and Zone AE, respectively) and over 6.2
square miles of tributary drainage area. This significant tributary drainage is collected and contained underground
within a large box culvert structure on the south side of 159th Street, discharging into Tollway structures below I-
294. Notable feedback for the Canterbury area included flooding, wind and heat issues.

Many of the climate factors were identified as exacerbated by the built environment and further impacted by their
age and condition. Much of the feedback on heat and wind was associated with the Canterbury Plaza. Numerous
pockets of surface flooding have been identified throughout the Canterbury focus area, ranging from roadway
flooding to ponding rear yard areas and surcharging infrastructure. It was established that residents must regularly
clean the drains and sweep debris to help structures maintain drainage. Additionally, Public Works identified tree
growth which is beginning to migrate horizontally into the clay-tile sewer as leading to blockage and backups related
to rainfall. The lack of greenery at Canterbury Plaza creates localized climate issues, while an unmanaged and dated
urban forest complicates conditions within the residential areas. Recommended solutions to accommodate resilient,
climate-smart approaches include retrofitting commercial plaza parking areas once assessed with green stormwater
infrastructure, landscaping islands to break up the pavement and provide windbreaks and improved tree canopy;
creating a centralized green corridor providing stormwater storage, utilizing native vegetation and sewer
connections; and designing and implementing pretreatment best management practices prior to stormwater
reaching the storage facility.

Focus Area 3: Bel-Aire Neighborhood

The Bel-Aire Focus Area is a residential area plagued by repetitive flooding and is made up of aging infrastructure.
Bounded by the intersection of I-57 and 1-294 to the north and the Gensburg-Markham Prairie to the south, the
geometry of the interstates and prairie limit the area to a single access/exit road, 155th Street. The area is flanked
by a significant floodplain and floodway associated with Dixie Creek, which is limited by the capacity of the outlet
structure at 1-294. The subdivision was constructed in the late 1950s, while the prairie establishment restoration was
not completed until much later. Bel-Aire was commonly identified in outreach sessions when discussing flooding and
was previously the subject of a study by Northwestern University evaluating potential green infrastructure solutions
to help reduce flooding impacts. The Northwestern study has spurred interest in collaboration between the City and
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the Metropolitan Water Reclamation District of Greater Chicago (MWRD). Some community feedback has also
suggested the adjacent prairie may complicate drainage of the area, promoting additional flooding.

Mitigation measures to address flooding should be implemented to complement the existing subdivision
infrastructure. This includes assessing improvements to existing green infrastructure, improvements to inlet spacing,
inclusion of options to minimize backflow into the system using flap gates or stop valves, completing a detailed
assessment of road grades for drainage issues, initiating a comprehensive drainage improvement program including
locating sewer outfalls and verifying their condition and determining the potential to retrofit existing green and gray
infrastructure for capacity improvements.

Focus Area 4: Cavanaugh Subdivision

The Cavanaugh subdivision is a 35-acre residential area in northeast Markham. The City has demolished some
properties that had been abandoned over the years and holds the property for resale or other use. In general, the
two primary runs of storm sewer run through rear lots, ultimately discharging to a ditch on the west side of Western
Avenue. The residential neighborhood was identified as lacking sufficient stormwater infrastructure and storage
options. The Western Avenue ditch is regularly overgrown and requires consistent maintenance. It relies on Harvey's
downstream capacity even when the ditch is maintained. Currently, the City does not have the means to proactively
maintain the system with available equipment, and repairs are made when issues occur. Recommended solutions
to the flooding issues include repurposing vacant City-controlled lots to a subdivision stormwater detention facility,
investigating a partnership with Harvey to actively maintain the Western Avenue Ditch down to Dixie Creek and
determining if the Western Avenue Ditch qualifies for the MWRD Small Stream Maintenance Program.

Focus Area 5: West Markham

West Markham comprises 550 acres bound to the north by 159th Street (U.S. Highway 6), Kedzie Avenue to the east,
167th Street to the south and a variable western boundary consisting of I-57, Crawford Avenue and sizable industrial
development. The area is primarily residential but includes businesses along the perimeter roads and public
structures and properties such as the elementary school, public library and parks. Historical imagery shows
residential development as early as the late 1920s. The tributary to the Cal-Sag Union Ditch located immediately
south of U.S. Highway 6 remains one of the key distinguishing features of the area and has served as the drainage
outlet from the neighborhood for over 100 years. The West Markham area was identified in the kickoff meeting and
in meetings with Public Works as having no storm sewer infrastructure. As a result, much of the ditch and culvert
system has been maintained as problems arise, with pockets of flooding a multiyear occurrence that Public Works
can typically not address until rain or flooding subsides. Pumping only moves the problem to another area. Most of
the culverts are partially deformed and in need of replacement and the ditches are being filled in, some by
homeowner intervention and others by natural means.

The scale of the area that needs to be addressed underscores the need for a multiphase approach/project solution.
The culvert and ditch system should not be abandoned altogether. The ditch system can provide beneficial storage
if managed in conjunction with storage and regular maintenance. Therefore, the City should complete a drainage
study to evaluate the current system performance and create realistic goals and conscientious upgrades,
incorporating the existing system as much as practical. Ultimately, this will help the City develop a phased approach
to address key system bottlenecks with financial guardrails to enable the phases to move forward responsibly.
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Figure E-4: Overview of Markham's Five Focus Areas

The focus area analysis identified 21 short-term projects and solutions that were added to the list of projects
previously identified through community planning efforts. This project list is intended to help Markham become
more resilient to impacts of climate change through better preparation for anticipated climate hazards. The City

intends to add more projects as problems are addressed or new concerns arise.

Adaptation Strategies and Pathway

To help Markham achieve long-term climate resiliency, the CRP outlines a flexible implementation plan called an
adaptation pathway. This strategic framework outlines how the City might efficiently sequence, prioritize and
implement resilience actions over the coming decades and how it can adjust its approach in response to external
factors such as funding opportunities, regional collaboration and climate stressors. Adaptation pathways address
existing problems and lay out a flexible, cost-effective course toward a more resilient future. Implementation of
community-wide resilience actions will follow the sequenced, interconnected adaptation pathway illustrated in
Figure E-5.
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Figure E-5: lllustration of an Adaptation Pathway

In conjunction with the adaptation pathways, the CRP outlines six adaptation strategies with specific actions to meet
community goals and address climate hazards.

1.

Upgrade City Stormwater Infrastructure: Markham's stormwater infrastructure has aged poorly. In some
cases, this can be due to lack of maintenance, however it was never adaptable to a changing climate and
has been undersized for decades. While upgrading aging infrastructure will not solve all the drainage-
related issues in the City, it is a key first step in becoming more resilient and taking the guesswork out of
the network's capacity and how it can be upgraded to today's standards.

Address Urban Forest and Heat Islands: In concert with insufficient tree cover, significant tracts of
impervious space have created spaces within Markham that can generate temperature extremes during
the day and well after sundown. Creating spaces or opportunities to break up these impervious spaces with
improved tree cover or other greenery reduces the heat island effect and reduces stormwater runoff,
further reducing stress on residents and the stormwater infrastructure.

Implement Distributed Green Infrastructure (Gl) Solutions: Storage solutions are often space-limited,
prompting additional considerations to address stormwater volume. Gl can be used to help bridge this gap.
Initiated largely to promote stormwater water quality and infiltration, Gl can also be implemented to
provide small stormwater volume mitigation. Strategic placement of Gl can include storage solutions but is
typically space-constrained, taking advantage of space where available.

Promote and Restore Key Economic Corridors through Sustainability: Implementing sustainable actions
can safeguard against climate impacts and further resonate with a growing generation of resilience-minded
businesses and consumers. Turning outdated business corridors into inviting, pedestrian-friendly and
greener spaces is more inviting to visitors, which can be reflected in sales for storefronts. Markham has
several high-traffic road corridors that connect to the interstates and neighboring communities that can
benefit from this approach.

Coordinate and Improve Climate Resiliency through Agency Interaction and Partnerships: As the City
strategizes to make stormwater improvements, it must not become handcuffed by the unknowns of the
numerous other agencies and surrounding jurisdictions. Obtaining and using the latest information to size




and construct improvements properly is necessary to improve performance and limit impact on
downstream communities.

6. Continue Education and Outreach Programs to Residents and Businesses: The need for effective
communication and active engagement was noted by residents at public engagement activities and is a
critical step in fostering understanding and buy-in of appropriate approaches to addressing communal
climate-driven issues.

A project prioritization framework was developed to help the City score and rank projects and to help pursue
additional funding to implement the higher-ranked projects. The framework includes 10 project prioritization
measures across four weighting criteria and are shown in Table E-1.

Table E-1: Project Prioritization Framework

Community

Weighting
Criteria

Prioritization
Measure

Description

Implementation
Feasibility and

Jurisdictional
Approval Barriers

The number of agencies that must approve a project for it to undergo
construction, or to enact a policy.

Support
PP The total number of months likely needed for project/permit and policy review
from all agencies.

Community Has the community been engaged regarding the project, and is there support for
Support implementation?

Cost Implementation The amount of money needed (including staff hours) to implement a
Costs project/policy, minus grants, for each effective unit.
Maintenance The amount of money needed annually to maintain a project/policy, minus grants,
Costs for each effective unit.

Greatest Project Flexibility  If the conditions causing a problem worsen, can the solution be modified or

Resilience Impact

updated without replacement?

Additional
Climate Impact
Benefits

Does the project attempt to address additional climate impacts?

Continuity of
Critical Services

Does a project help maintain critical services such as ambulance services, sewage,
electricity, and telecommunications during or outside of a temporary adverse
climate condition?

Level of
Project/Policy
Impact

Is this an important piece of a larger resiliency strategy (large impact), or is it
standalone (smaller impact)? Direct and significant benefit vs. secondary benefit
that is broader? For structural projects, how many people in the community will
benefit from implementation? For policy/planning, does this allow for more
impactful resiliency efforts to be undertaken in the future?

Ancillary Benefits

Replicability

How applicable is the project type to other areas under the City's
influence/responsibility?

Non-climate Co-
benefit

Does the project provide additional benefits to the community that are not
climate-related? These benefits can be social, aesthetic, economic or biodiversity-
related.
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Roadmap for Resilience

As the planning process continues, the City is beginning implementation of the priorities the identified through the
CRP. The second phase of the CRP will involve implementing identified projects based on community needs, funding
availability and recommended project timelines. This phase will continue through 2026.

The consultant team that developed the CRP for the City continues to support the planning effort through the
Climate Smart Communities Initiative. This effort will go through fall 2025 and will consist of:

Advance cross- Implement a monitoring
jurisdictional adaptation in Gl and evaluation plan for
Cook County resilience measures

Convene a working group
among all participating
Cook County communities

Track and monitor Prioritize CRP Implement prioritized
implementation success recommended projects projects through Phase I

Develop a strategic
funding plan for prioritized :
projects not implemented
in Phase Il

Implement prioritized
projects and repeat the
process for future needs

To supplement the projects implemented through this program, starting early and developing a strategic funding
plan will aid creation of competitive funding applications and increase the chances of awards. The first step is
identifying and creating a list of priority projects—a step the City has advanced through the CRP process— and
customizing the funding strategy to this list. The City should review the CRP, any existing City plans and any new
plans as they are developed to help create the priority projects list. A well-developed priority projects list includes a
high-level summary of the following key elements:

Specific funding
needs
(e.g. programming,

® Project scope

® Project type

® Specific components
of larger projects
(bicycle, pedestrian,
roadway, stormwater)

Planning status
(is it concept level, Timelines for
engineering planning and
underway or shovel- construction
ready?)

feasibility, design, S e

construction,
equipment)

For larger infrastructure projects some of the above aspects such as schedule and cost estimates may require
advanced work, including feasibility studies or preliminary engineering. This work can be completed with in-house
municipal staff or consulting engineers. Technical assistance programs may help communities complete some of this
advanced work if preliminary engineering funding is unavailable.
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