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WHERE?

Identify where transit systems 
and users might be the most 

exposed to extreme heat

WHAT?

Understand potential impacts of 
extreme heat on transportation 

systems and users 

HOW?

Provide resources that 
guide how the region might 

adapt to these impacts

Project Objectives
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ITEM A – Transit Infrastructure Resilience Analysis

ITEM B – Grant Application Support

ITEM C – Best Practice Design Guidance

ITEM D – Policy, Planning, Guidance Use Cases

Overview of Products



Agenda Item 6: Regional Extreme Heat Analysis
June 5, 2026 4

Assess the past, projected, and downstream impacts of extreme heat on rail and bus 
operations and ridership, to inform future resilience efforts.

ITEM A – Transit Infrastructure Resilience Analysis

Deliverable: Memo on historic and projected heat impacts to rail and bus operations and ridership, 
including:

• A retrospective analysis using historical high heat days and transit ridership data to 
understand how heat thresholds may impact ridership

• A future analysis using climate projections to anticipate high heat trends and the 
potential future impacts on ridership 

• A qualitative impacts analysis of downstream consequences
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Assess the past, projected, and downstream impacts of extreme heat on rail and bus 
operations and ridership, to inform future resilience efforts.

1 Identify case studies June 20-23, 2024:
• 3 days > 95F, heat emergency activated
• Record-breaking temperatures, hottest since Aug 2016
• Climatologically abnormal for time of year

July 13-17, 2024:
• Daily highs of 95 to 103F, high nighttime lows
• Excessive heat warning
• Record-breaking high temperatures

June 23-26, 2025:
• 4 days > 95F, heat index > 105F
• Climatologically abnormal for time of year

ITEM A – Transit Infrastructure Resilience Analysis
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Assess the past, projected, and downstream impacts of extreme heat on rail and bus 
operations and ridership, to inform future resilience efforts.

1 Identify case studies June 20-23, 2024:
• Baseline daily ridership: 334k
• High heat daily ridership: 308k
• Percent change: 8%

July 13-17, 2024:
• Baseline daily ridership: 336k
• High heat daily ridership: 329k
• Percent change: 2%

June 23-26, 2025:
• Baseline daily ridership: 506k
• High heat daily ridership: 504k
• Percent change: 0.4%

2 Determine impact to ridership

ITEM A – Transit Infrastructure Resilience Analysis
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Assess the past, projected, and downstream impacts of extreme heat on rail and bus 
operations and ridership, to inform future resilience efforts.

1 Identify case studies June 20-23, 2024:
• Daily fare revenue lost: $82k

July 13-17, 2024:
• Daily fare revenue lost: $22k

June 23-26, 2025:
• Daily fare revenue lost: $6k

2 Determine impact to ridership

3 Determine fare revenue lost

ITEM A – Transit Infrastructure Resilience Analysis
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Assess the past, projected, and downstream impacts of extreme heat on rail and bus 
operations and ridership, to inform future resilience efforts.

1 Identify case studies

2 Determine impact to ridership

3 Determine fare revenue lost

4 Project future loss

2030  65 high heat days/year  $2.8M annual fare revenue lost
2050  87 high heat days/year  $4.6M annual fare revenue lost

ITEM A – Transit Infrastructure Resilience Analysis
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Grant matrix to help agencies identify and develop strong applications for funding 
opportunities.

 

ITEM B – Grant Application Support

Deliverable: Matrix of funding programs applicable for extreme heat projects, including: 

• Critical deadlines, evaluation criteria, applicant requirements, project requirements

• Win themes for each funding source to support a strong application
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ITEM B – Grant Application Support

1. General Program Information

2. Applicable Natural Hazards

3. Eligibility
• Applicable State
• Agency Type
• Asset Type
• Cost Share 
• Eligible Activities

4. Applicant Resources
• Evaluation Criteria
• Past Awards
• Win Themes
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Best practices and design guidelines for cooling solutions, with region-specific examples.

ITEM C – Best Practice Design Guidance

Deliverable: A best practices and draft design guidelines framework that includes:

• Examination of 3 typologies with 4 cooling interventions for each

• Three-dimensional simple block diagrams of each typology

• Region-specific design and implementation considerations and backing references for each 
cooling element

Goals:

• Identify strategies to reduce heat exposure and impact on people navigating the public realm

• Focus on first-last mile connections to transit and active transportation
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Regional Typologies:

ITEM C – Best Practice Design Guidance
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Heat Mitigation Elements:

ITEM C – Best Practice Design Guidance

Heat Management Elements:
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ITEM C – Best Practice Design Guidance
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ITEM C

Streetscapes:
• Trees
• Paving
• Groundcover
• Seating
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ITEM C

Streetscapes:
Recommendations 
for Different 
Regional Contexts
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ITEM C

Bus Station Areas:
• Trees
• Groundcover
• Shade Structures
• Seating
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ITEM C

Trailhead Plaza:
• Trees
• Shade Structures
• Water Features
• Drinking Fountains 

and Refreshments
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Policy, planning, and design guidance considerations to promote the use of cooling strategies.

ITEM D – Policy, Planning, and Design Considerations

Deliverable: Five use cases for extreme heat policy, planning, and guidance updates, including 
examples from other jurisdictions:

• Integrating extreme heat preparedness language into goals and vision statements

• Developing language for land use and zoning policies that encourage preserving or 
expanding the tree canopy

• Updating design standards and manuals to help mainstream the use of cooling strategies 

• Updating worker safety policies and protocols to include extreme heat safety measures.

• Developing contracting and procurement language to encourage use of cooling strategies 
in project design and implementation
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How to Use this Toolkit of Resources

ITEM A – Transit Infrastructure Resilience Analysis

ITEM B – Grant Application Support

ITEM C – Best Practice Design Guidance

ITEM D – Policy, Planning, And Guidance Use Cases

Use the results to determine that it is 
worth constructing shade structures 
at unsheltered transit stops, given 
the increasing heat-related burden 
on riders at those stops.
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How to Use this Toolkit of Resources

ITEM A – Transit Infrastructure Resilience Analysis

ITEM B – Grant Application Support

ITEM C – Best Practice Design Guidance

ITEM D – Policy, Planning, And Guidance Use Cases

Use the database to determine what 
funding opportunities might be 
available to support the type of 
project you have in mind.
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How to Use this Toolkit of Resources

ITEM A – Transit Infrastructure Resilience Analysis

ITEM B – Grant Application Support

ITEM C – Best Practice Design Guidance

ITEM D – Policy, Planning, And Guidance Use Cases

Refer to the design guidelines to 
scope out and design your project.
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How to Use this Toolkit of Resources

ITEM A – Transit Infrastructure Resilience Analysis

ITEM B – Grant Application Support

ITEM C – Best Practice Design Guidance

ITEM D – Policy, Planning, And Guidance Use Cases

Refer to this guidance for use cases 
and sample language to support 
your efforts to mainstream your heat 
resilience projects and priorities.



Katherine Rainone
Transportation Planner
(202) 962-3283
krainone@mwcog.org                   mwcog.org/tpb

Metropolitan Washington Council of Governments
777 North Capitol Street NE, Suite 300
Washington, DC 20002
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Appendix
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ITEM D – Policy, Planning, and Design Considerations

Use Case 1: Goals and Vision Statements

Why?
Integrating extreme heat preparedness language into goals and vision 
statements can help jurisdictions prioritize and embed extreme heat 
(or other key hazards of concern) into their decision-making and 
planning.

How?
Add clear heat preparedness and resilience vision statements and 
goals to key planning documents, like comprehensive plans, land use 
plans, hazard mitigation plans, resilience plans, and climate action 
plans.

EXAMPLES | References

• Ivy City (DC) Climate Resilience 
Strategy 

• Montgomery County’s Climate 
Action Plan – Fiscal Year 2025 
Annual Report 

• Keep Cool DC: The District of 
Columbia’s Extreme Heat 
Adaptation Strategy 

• City of Phoenix planPHX

• NYC Cool Neighborhoods

https://www.montgomerycountymd.gov/archival-document?document=https%3A%2F%2Fassets.montgomerycountymd.gov%2Ffiles%2F2026-03%2Fdep-climate-action-plan-annual-report-FY25.pdf&title=Montgomery+County+Climate+Action+Plan+Annual+Report+%28PDF%29%C2%A0
https://www.montgomerycountymd.gov/archival-document?document=https%3A%2F%2Fassets.montgomerycountymd.gov%2Ffiles%2F2026-03%2Fdep-climate-action-plan-annual-report-FY25.pdf&title=Montgomery+County+Climate+Action+Plan+Annual+Report+%28PDF%29%C2%A0
https://www.montgomerycountymd.gov/archival-document?document=https%3A%2F%2Fassets.montgomerycountymd.gov%2Ffiles%2F2026-03%2Fdep-climate-action-plan-annual-report-FY25.pdf&title=Montgomery+County+Climate+Action+Plan+Annual+Report+%28PDF%29%C2%A0
https://sustainable.dc.gov/sites/default/files/dc/sites/sustainable/page_content/attachments/Keep%20Cool%20DC.pdf
https://sustainable.dc.gov/sites/default/files/dc/sites/sustainable/page_content/attachments/Keep%20Cool%20DC.pdf
https://sustainable.dc.gov/sites/default/files/dc/sites/sustainable/page_content/attachments/Keep%20Cool%20DC.pdf
https://www.phoenix.gov/content/dam/phoenix/pddsite/documents/planning-zoning-general-plan/city%20council%20adopted_planphx%202025%20update%20final_8.5x11.pdf
https://www.nyc.gov/assets/orr/pdf/Cool_Neighborhoods_NYC_Report.pdf
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ITEM D – Policy, Planning, and Design Considerations

Use Case 2: Land Use and Zoning Policy

Why?
Policies that encourage preserving and expanding the tree canopy can 
help make heat mitigation a routine consideration in (re-) 
development decision-making. This is particularly important in areas 
where the built environment and low canopy cover contribute 
significantly to urban heat island conditions. 

How?
Insert considerations like tree canopy targets, native species 
requirements, shade requirements, and minimum planting standards 
into documents like zoning ordinances and development codes, 
environmental and technical manuals, and development review 
checklists.

EXAMPLES | References

• Fairfax County Landscaping and 
Screening Zoning Ordinance 
Amendment

• Prince George's County Climate 
Action Plan 

• Henrico County Zoning Ordinance 

• Philadelphia Tree Plan 

• City of Salem (VA) Urban Forest 
Overlay District 

• Montgomery County Community 
Resilience and Adaptive Capacity 
Checklist and climate screening 
process 

https://www.fairfaxcounty.gov/planning-development/sites/planning-development/files/Assets/documents/zoning%20ordinance/adopted%20amendments/ZO_112_2-2024-4.pdf
https://www.fairfaxcounty.gov/planning-development/sites/planning-development/files/Assets/documents/zoning%20ordinance/adopted%20amendments/ZO_112_2-2024-4.pdf
https://www.fairfaxcounty.gov/planning-development/sites/planning-development/files/Assets/documents/zoning%20ordinance/adopted%20amendments/ZO_112_2-2024-4.pdf
https://e.issuu.com/embed.html?d=draft_climate_action_plan_01-15-2022&hideIssuuLogo=true&showOtherPublicationsAsSuggestions=true&u=environment.mypgc.us
https://e.issuu.com/embed.html?d=draft_climate_action_plan_01-15-2022&hideIssuuLogo=true&showOtherPublicationsAsSuggestions=true&u=environment.mypgc.us
https://henrico.gov/pdfs/countyattorney/Chpt024Zoning.pdf
https://www.austintexas.gov/page/urban-forest-plan
https://rvarc.org/wp-content/uploads/2023/12/SalemUrbanForestOverlayDistrict.pdf
https://rvarc.org/wp-content/uploads/2023/12/SalemUrbanForestOverlayDistrict.pdf
https://montgomeryplanning.org/wp-content/uploads/2026/02/Checklist-of-Impacts-for-Community-Resilience-and-Adaptive-Capacity-revised-5-23-25_Formatted-2025-05-23.pdf
https://montgomeryplanning.org/wp-content/uploads/2026/02/Checklist-of-Impacts-for-Community-Resilience-and-Adaptive-Capacity-revised-5-23-25_Formatted-2025-05-23.pdf
https://montgomeryplanning.org/wp-content/uploads/2026/02/Checklist-of-Impacts-for-Community-Resilience-and-Adaptive-Capacity-revised-5-23-25_Formatted-2025-05-23.pdf
https://montgomeryplanning.org/planning/climate-assessment-of-zoning-text-amendments-and-master-plans/
https://montgomeryplanning.org/planning/climate-assessment-of-zoning-text-amendments-and-master-plans/
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ITEM D – Policy, Planning, and Design Considerations

Use Case 3: Design Standards for Cooling Strategies

Why?
Updates and additions to design standards and manuals can support 
easier implementation of cooling strategies, mainstream heat 
mitigation, ensure that projects reduce heat exposure for multimodal 
users.

How?
Specify requirements for tree spacing, transit stop shading, and 
permeable paving into key implementation documents like design 
guidelines, right-of-way design manuals, roadway and streetscape 
standards, transit facility design criteria, construction specifications, 
public-space design guidelines, and related capital project manuals.

EXAMPLES | References

• Arlington (VA) Design Standards & 
Guidelines 

• County of Fairfax Urban Design 
Guidelines 

• Downtown Silver Spring (MD): Cool 
Streets Guidelines 

• City of Richmond (VA) Cool Kit 

• City of Cambridge (MA) Green 
Factor Standard 

• FTA Transit Resilience Guidebook 

https://www.arlingtonva.us/Government/Programs/Building/Resources/Design-Standards-Guidelines
https://www.arlingtonva.us/Government/Programs/Building/Resources/Design-Standards-Guidelines
https://www.fcrevite.org/volume-i-urban-design-guidelines
https://www.fcrevite.org/volume-i-urban-design-guidelines
https://montgomeryplanning.org/wp-content/uploads/2024/10/Silver-Spring-Cool-Streets-Guidelines-FINAL_forweb.pdf
https://montgomeryplanning.org/wp-content/uploads/2024/10/Silver-Spring-Cool-Streets-Guidelines-FINAL_forweb.pdf
https://www.rvagreen2050.com/richmond-cool-kit
https://www.cambridgema.gov/CDD/zoninganddevelopment/sustainabledevelopment/climateresiliencezoning
https://www.cambridgema.gov/CDD/zoninganddevelopment/sustainabledevelopment/climateresiliencezoning
https://rosap.ntl.bts.gov/view/dot/78887
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ITEM D – Policy, Planning, and Design Considerations

Use Case 4: Worker Heat Safety Policies

Why?
Developing formal policy language for worker safety during extreme 
heat can help jurisdictions move from informal practices to 
consistent protocols that reduce heat exposure and health impacts, 
limit project disruptions, and maintain continuity of critical 
transportation operations. 

How?
Develop and implement worker heat safety policies, such as adjusting 
working hours, requiring shade and hydration breaks, and integrating 
heat protocols into maintenance and capital project delivery 
schedules.

EXAMPLES | References

• OSHA Heat Injury and Illness 
Prevention in Outdoor and Indoor 
Work Settings

• Maryland Heat Stress Illness 
Prevention Standard

• Virginia heat illness legislation

• California Outdoor (T8CCR 3395) 
and Indoor (T8CCR 3396) Heat 
Illness Prevention Standards

• City of Phoenix Heat Worker Safety 
ordinance

• Montgomery County Extreme 
Temperature Plan

• Washington State Be Heat Smart!

https://www.osha.gov/heat-exposure/rulemaking
https://www.osha.gov/heat-exposure/rulemaking
https://www.osha.gov/heat-exposure/rulemaking
https://labor.maryland.gov/labor/mosh/moshheatstress.shtml
https://labor.maryland.gov/labor/mosh/moshheatstress.shtml
https://www.littler.com/news-analysis/asap/virginia-advances-heat-illness-legislation-while-other-states-are-poised-follow
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://icfonline.sharepoint.com/sites/HEARSprojects/MWCOG-TPOC/MWCOG%20On%20Call%20Task%20Orders/On-Call%20Task%2023%20-%20TPB%20Extreme%20Heat%20Analysis/Task%204%20-%20Draft%20+%20Final%20Product/Item%20D/eat%20Worker%20Safety
https://icfonline.sharepoint.com/sites/HEARSprojects/MWCOG-TPOC/MWCOG%20On%20Call%20Task%20Orders/On-Call%20Task%2023%20-%20TPB%20Extreme%20Heat%20Analysis/Task%204%20-%20Draft%20+%20Final%20Product/Item%20D/eat%20Worker%20Safety
https://montgomerycountymd.gov/bcc/Resources/Files/MoCo-ExTempPlan_06_26_2025%20Extreme%20Heat%20Plan.pdf
https://montgomerycountymd.gov/bcc/Resources/Files/MoCo-ExTempPlan_06_26_2025%20Extreme%20Heat%20Plan.pdf
https://www.lni.wa.gov/safety-health/safety-training-materials/workshops-events/beheatsmart
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ITEM D – Policy, Planning, and Design Considerations

Use Case 5: Contract Language to Maximize Use of Cooling 
Strategies

Why?
Developing contracting and procurement language that encourages the 
use of cooling strategies can ensure that these features are prioritized 
and considered early in project planning and would signal that 
reducing heat stress is a priority outcome.

How?
Develop contracting language that requires a “best effort” to 
incorporate cooling strategies or establishes minimum or performance-
based standards related to heat mitigation—for example, percent 
shaded sidewalk, transit stop coverage, tree canopy targets along 
corridors, and use of permeable materials.

EXAMPLES | Language 

“Proposers shall evaluate and 
incorporate shading and cooling 
strategies, as feasible, to reduce 
heat exposure and improve thermal 
comfort for users of the project 
area.

Strategies may include, but are not 
limited to, tree canopy, engineered 
shade structures, material 
selection, and site design features 
that reduce direct solar exposure 
and heat absorption.”
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