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Golo Webinar Tips and Tricks/
GoTo Webinar “Settings” icon: /

* Customize audio options. The sound will default from your
computer speakers, but a phone-in option is also
available. This phone line is not toll-free.

) R @

Computer Phone call No audio

* Please note: All participants are in listen-only mode and el
will be unable to unmute.

GoTo Webinar “Questions” and “Chat” icons: — A1 @

* Submit questions, comments, and any tech help requests Questions
in the Questions pane.

* View helpful resources posted in the Chat pane
throughout the webinar. To save the chat at the end of the
webinar, select “File” and “Save Questions/Chat log”.

Your question will be sent to the staff

Controlled by U.S. Environmental Protection Agency
Office of Air and Radiation

August 2026




Today’s Host

Lauren Gentile, Ph.D., MELP
U.S. EPA
Office of Radiation and Indoor Air
Indoor Environments Division

Emergency Preparedness and Outreach Branch

August 2026 Controlled by U.S. Environmental Protection Agency

Office of Air and Radiation



August 2026

A. Heat Events and Indoor Air: Protecting Respiratory Health

B. Indoor Environmental Solutions for Respiratory Health in Heat Events

Controlled by U.S. Environmental Protection Agency
Office of Air and Radiation




Heat Events and Indoor Air: Protecting Respiratory Health

Framing the Webinar: From Outdoor Challenge to Indoor Protection

* When outdoor temperatures rise, indoor

temperatures can also rise with it: Temperature (°F)
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* Rising temperature is associated with g |75 |64 88 @2
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adversely impacting respiratory health. % |86 91 98 105
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* Moderating temperatures in indoor 100 | 87 95 103
environments is the best defense duri ng Likelihood of Heat Disorders with Prolonged Exposure and/or Strenuous Activity
heat events. Caution Extreme Caution M Danger M Extreme Danger

Heat Index | National Oceanic and Atmospheric Administration
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https://www.noaa.gov/jetstream/synoptic/heat-index

Heat Events and Indoor Air: Protecting Respiratory Health
What is a Heat Event?

* Period of high heat and humidity, above ;.
90°F, for 2-3 days, or

* Temperature much hotter and / or humid
than average for a location.

* Heat waves are abnormally hot weather for
two or more consecutive days.

* Heatis very taxing on the body
(e.g., cardiovascular strain, dehydration,
muscle cramping, exhaustion).

ahs
E México LaHabana® ™
- - Guba, | -

Ciudad

Heat & Health Tracker | Centers for Disease Control and Prevention
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https://ephtracking.cdc.gov/Applications/heatTracker/

Heat Events and Indoor Air: Protecting Respiratory Health
Who Is at Risk During Heat Events?

* Extreme heat can be uncomfortable
for everyone, but when paired with
humidity, sun, or poor air quality, it
becomes a serious health risk.

Learn About At Risk Groups

e d d

Children Athletes Older Adults Pregnancy Emergency Responders

* Atrisk groups include:
o Children
o Older adults (age 65+)

o People with chronic health |
conditions (e.g., asthma, COPD) \ L
o Pregnantwomen ~——

k Outdoor and Indoor People with Chronic People Experiencing Pets and Service and
©) O u td O O r WO r e rs Workers People with Disabilities Health Conditions Homelessnhess Support Animals

o Athletes Who is Most at Risk to Extreme Heat? | Heat.gov
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https://heat.gov/who-is-most-at-risk-to-extreme-heat/

Heat Events and Indoor Air: Protecting Respiratory Health

Indoor Heat Risk: Basics

* Not predicted by outdoor conditions alone.

ANSI/ASHRAE Standard 55-2023

* Humidity amplifies heat impacts indoors. s o8 et
Thermal
* Health risks increase rapidly in high indoor wet Environmental
bulb temperatures (>80°F). Conditions for
Human Occupancy

* Low air movement indoors worsens heat, humidity, s et ey e e
and pollutant buildup. = =
* Multi-day exposures increase risks to health. SR )

A/ PDF includes hyperlinks for convenient navigation. Click on a reference to a section,
- O— table, figure, or equation to jump to its location. Return to the previous page via the
° M M M M “F > bookmark menu.
o
eat risks can persist overnight indoors. P
Includes online access to the Compliance Documentation Template for i
Thermal Comfort (requires Microsoft® Excel®)

Standard 55 — Thermal Environmental
Conditions for Human Occupancy
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https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-conditions-for-human-occupancy#:%7E:text=Standard%2055%20specifies%20conditions%20for%EE%80%80%20acceptable
https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-conditions-for-human-occupancy#:%7E:text=Standard%2055%20specifies%20conditions%20for%EE%80%80%20acceptable
https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-conditions-for-human-occupancy#:%7E:text=Standard%2055%20specifies%20conditions%20for%EE%80%80%20acceptable
https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-conditions-for-human-occupancy#:%7E:text=Standard%2055%20specifies%20conditions%20for%EE%80%80%20acceptable

Heat Events and Indoor Air

Indoor Heat Risk: Interactions

 Qutdoor conditions: temperature,
humidity, wind, and pollutant levels

* Building factors
* Occupant behaviors

* |Individual health risks

Building
isk factors
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Heat Events and Indoor Air: Protecting Respiratory Health

Indoor Heat Risk: Compounding Outdoor Environmental Risks

" Witdfire smoke

* High ground-level ozone and other outdoor
=  Surface Temperature (Day)
pollutants SR A letias G

== Surface Temperature (Night)
==== Air Temperature (Night)

* Power outages

* Heatislands

DAY i
- @pm) . || S "

Temperature

L NIGHT =~
(2am)

- ¢ —

Park Suburban Rural

Rural ~ Suburban  Pond Warehouse Urban Downtown Urban
orindustrial  Residential Residential

What Are Heat Islands? | US EPA
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https://www.epa.gov/heatislands/what-are-heat-islands

Heat Events and Indoor Air: Protecting Respiratory Health

Indoor Heat Risk: Compounding Building Risk Factors

August 2026

Lacking insulation

Leaky windows, doors, walls
Dark roofs (absorb heat)
Top-floor units

Manufactured and mobile homes
Rental units

Urban homes

Lack of or broken air conditioning

Cooling costs

Figure 1.
Share of U.S. Housing Units Uncomfortably Hot for 24+ Hours in Past 12
Months: 2023

(In percent)
Urban

Rural

Homeowner
Renter 13.6
Single-family home

Apartment building

Manufactured or
mobile home |

11.6

Source: U.S. Census Bureau, 2023 American Housing Survey (sponsored by the U.S. Department of Housing and
Urban Development), public-use file.

Heat Risks and Cooling Problems in America’s Households
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https://www.census.gov/library/stories/2025/09/heat-risks-cooling-problems.html

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

In preparation for and during heat events,
manage indoor heat in homes, buildings
and communities by:

* Reducing heat gain (passive)
* Removing heat (ventilation)
* Active cooling

* Protecting IAQ

e ——

Passive and Low-Energy Cooling | Building
America Solution Center
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https://basc.pnnl.gov/resource-guides/passive-and-low-energy-cooling#edit-group-description
https://basc.pnnl.gov/resource-guides/passive-and-low-energy-cooling#edit-group-description
https://basc.pnnl.gov/resource-guides/passive-and-low-energy-cooling#edit-group-description
https://basc.pnnl.gov/resource-guides/passive-and-low-energy-cooling#edit-group-description

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

How Cool Roofs Work

* Passive Cooling (High Impact)
o Coolroofs

o Insulation

o Exterior shading P~
SOLAR REFLECTANCE
. . The fraction of SOLAR ENERGY
O W|nd0W f||.mS solar energy that is HEATS THE CR c
ESBODASC Y SN o ROOF SURFACE e
THERMAL \
EMITTANCE
The relative
ability of the
roof surface to
radiate heat

Some heat is absorbed by the roof
and transferred into the building

Using Cool Roofs to Reduce Heat Islands | US EPA
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https://www.epa.gov/heatislands/using-cool-roofs-reduce-heat-islands

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

* Removing Heat
o Night flushing //\
o Cross-ventilation

o Mechanical ventilation (HRV/ERV)

o Caution: Do not draw unfiltered outdoor
air inside when outdoor air quality is
oJoJo] &

Outside Alr

—
HRY/ERY

C_J L]

Whole House Ventilation Strategies for Existing Homes |
Building America Solution Center
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https://basc.pnnl.gov/resource-guides/whole-house-ventilation-strategies-existing-homes
https://basc.pnnl.gov/resource-guides/whole-house-ventilation-strategies-existing-homes

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

* Active Cooling
o Air conditioning

o Heat pumps
Mini-splits - —
o R VA & W] - )
o Window units TITTTT — o || — Ham
o Electric fans M (= §66866 o — et
O O ]
Single-Package Single-Split-System Multi-Split System

Product Look Up Tool (U.S. Department of Energy
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https://www.regulations.doe.gov/product-lookup/heat-pumps

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

Active Cooling With Fans:

* Do notrely on fans alone; they do not
reduce body temperature.

* Do not use electric fans to cool if indoor
temperatures are over 90 degrees.

* Below 90 degrees, move fans to blow hot
air out and draw in cooler air.

* Do not use fansin closed rooms.

Protecting Children and Maternal Health from
Extreme Heat | US EPA
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https://www.epa.gov/children/protecting-children-and-maternal-health-extreme-heat
https://www.epa.gov/children/protecting-children-and-maternal-health-extreme-heat

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management

Heat and air pollution often occur together. When

heat and pollution levels are high, protect IAQ:
] . . DIY Air Cleaner Designs: Beyond the Basic
* Avoid opening windows.

ﬂ@jj to Imgrnw.
Effectiveness:
= Add a cardooard shroud
(no-cost improvement]

* Ventilate only in cooler parts of the day.

* Avoid cooking and activities that create Sl -
pollution until ventilation is safe. H:;- 5,{ ol
* Use heat- and humidity-resistant filters in t } L

HVAC systems, or filter with a portable air

*  Replace filters when dirty

A

cleaner that does not produce ozone. e | Rk i
* If portable air cleaners are not accessible, use = S, eweew T Gl

*  Clamps, duct tape, or bungee cords

a do-it-yourself (DIY) air cleaner.
DIY Air Cleaner to Reduce Wildfire Smoke Indoors
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https://www.epa.gov/system/files/styles/medium/private/images/2022-02/wildfire-dir-air-cleaner.jpg?itok=lZ-0dgFc

Heat Events and Indoor Air: Protecting Respiratory Health
Solutions: Indoor Environmental Heat Management in Schools

Schools influence IAQ:
Q Schools as Cleaner Air and Cooling Centers
—-—>  Tips for Facilities Managers

* Aging infrastructure. -

Communities are facing the impacts of climate change, including severe health consequences from
heat waves and wildfires. EPA launched a pilot project in 2021 called Schools as Community Cleaner
Air and Cooling Centers to address the combined hazards of extreme heat and wildfire smoke with

° H i g h - d e n S ity C O m m u n ity C e n t e rS ° a focus on spaces that serve children. The goals of this project are to support practical strategies for

safeguarding children in schools during heat and smoke events.

‘Well-operated buildings play a critical role in protecting students from the harmful impacts of
heat and smoke. Facilities managers can be champions for practical smoke and heat mitigation
strategies, including upgrades to filtration and cooling systems, that can keep kids and staff safe
during the school day. Facilities managers can also conduct building-wide vulnerability assessments
and highlight deficiencies and vulnerabilities to appropriate decisionmakers. Facilities managers
. are encouraged to connect with district leadership, staff, and teachers to understand any changes in
K I A t f h l h t t ) practice and to get feedback on conditions in different spaces during different times of the day. This
ey S e p S O r S C O O S I n e a eve n S . fact sheet can help you take the first steps toward upgrading school facilities for extreme heat and
wildfire smoke mitigation.

HEALTHY LEARNING ENVIRONMENTS

* Enhance HVAC with filtration.

* Adjust HVAC settings during events. g 3 9k | |

* Enhance building weatherization. p#. Tools for/ s
- : Schoolsf= =

* Reduce indoor pollution sources. T

Monitor temperatures and indoor vs. outdoor air i
pollutants; manage ventilation to minimize R

United States Publication No. 155F23002
Environmental Pratection September 2023

exposures. o

PAs page on air
1formation
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EPA’s Heat Events and Indoor Air:
Protecting Respiratory Health Resources
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Emergencies and |IAQ Webpage (EPA.gov/emergencies-iaq)

EPA Resources for Learning and Action

o ¥ United States
o Environmental Protection Q
\’ Agency

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

Home Emergencies IAQ

Keep IndOOr Air COOl Emergencies IAQ
EPA’s website provides guidance Indoor Air Qualiy Home Page

Extreme Heat and Indoor Air Quality

Informacién disponible en espafiol

Emergencies and Indoor Air Quality Home
O n m a n a gl n g | n d O O r a | r | n th e Learn About Emergencies and 1AQ When indoor temperatures rise, people can suffer from potentially deadly illnesses, including heat exhaustion and heat stroke. It’s
important to be prepared whether or not you have air conditioning at home - a power outage could render cooling systems useless at

Wildfires v just the wrong time. Follow the tips and safety precautions on this page to protect your family and your indoor air quality during extreme

heat, preventing heat-related heat events.
illness, and what to do if the

Extreme Heat
On this page:
Power Outages v

power goeS Out during heat e Keep Your Indoor Air Cool

Winter Weather e Prevent Heat-Related Iliness

eve n tS . Resources About Emergencies g e What to Do if the Power Goes Qut
and Indoor Air Quality o Additional Resources
On other pages:

Contact Us About Emergencies IAQ

e Emergencies and IAQ
e Extreme Heat

e Natural Disasters

Extreme Heat and Indoor Air Quality | US EPA

e —
August 2026 Controlled by U.S. Environmental Protection Agency
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https://www.epa.gov/emergencies-iaq/extreme-heat-and-indoor-air-quality#keepcool

Excessive Heat Events Guidebook

EPA Resources for Learning and Action

Heat Guidebook

This guidebook provides public health
officials with information on excessive
heat events (EHE) risks and impacts to
assess potential health risks from EHEs,
and a menu of notification and response
actions to consider for a local EHE
program.

Excessive Heat Events Guidebook
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https://www.epa.gov/sites/default/files/2016-03/documents/eheguide_final.pdf

Air Quality Index (AQI

EPA Resources for Learning and Action

AirNow

EPA recommends
checking the AQI daily
and adjusting
ventilation, outdoor
air intake, air
cleaning, and outdoor
activity based on
current conditions.

AQL& Health Maps & Data Education International  Resources (@) ;:’”' Q

Get Current and Forecast Air Quality.for Your Area

o]

Air Quality Index (AQI)
Air Quality Index (AQI)

Every day the Air Quality Index (AQI) tefls you how clean or polluted
your outdoor air is, along with associated health effects that may be of
concern

Air Quality Index (AQI) & Health

Millions of people live in areas where air pollution
can cause serious health problems. Local air quality
can affect our daily lives, Like the weather, it can
change from day to day. EPA developed the Air
Quality Index, or AQL to make information available
about the health effects of the five most common
air pollutants, and how to avoid those effects.

Air Quality Index (AQI)

AQI Basics Pollutants

€

ITY INDEX

Action Days

AIR

« Air Quality Index Basics

* Activity Guides

* Using the Air Quality Index

« AQI Calculator

* Air Quality Index Publications

« EPA's Ozone Website

* EPA's Good vs. Bad Ozone

= Ozone Publications

© EPA's Particle Pollution Website

* Particle Pollution Publications
 EPA's Criteria Air Pollutants Website

= What is an Action Day?
» List of Action Day Programs

AirNow.gov - Home of the U.S. Air Quality Index Home | Site Map| Contact Us | Accessibility

X RE

Air Quality Index (AQI) Basics

What is the U.S. Air Quality Index (AQI)?

The US. AQLis EPAs index for reporting air quality.

How does the AQI work?

The U.S. Air Quality Index (AQI) is EPA's tool for communicating about outdoor air quality and health. The AQI includes six color-coded categories, each corresponding to a
range of index values. The higher the AQI value, the greater the level of air pollution and the greater the health concern. For example, an AQI value of 50 or below
represents good air quality, while an AQI value over 300 represents hazardous air quality.

For each pollutant an AQI value of 100 generally corresponds to an ambient air concentration that equals the level of the short-term national ambient air quality standard
for protection of public health. AQI values at or below 100 are generally thought of as satisfactory. When AQI values are above 100, air quality is unhealthy: at first for
certain sensitive groups of people, then for everyone as AQI values get higher.

The AQI is divided into six categories. Each category corresponds to a different level of health concern. Each category also has a specific color. The color makes it easy for
people to quickly determine whether air quality is reaching unhealthy levels in their communities.

AQI Basics for Ozone and Particle Pollution

Daily AQl Color Levels of Concern Values of Index Description of Air Quality

Yellow Moderate 51 to 100 Air quality is acceptable. However, there may be a

risk for some people, particularly those who are
unusually sensitive to air pollution.

Very Unhealthy 201 to 300 Health alert: The risk of health effects is increased
for everyone.

Hazardous 301 and higher Health warning of emergency conditions: everyone
is more likely to be affected.

August 2026

Air Quality Index
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https://www.airnow.gov/aqi/
https://www.airnow.gov/aqi/aqi-basics/

Air Quality Flag Program

EPA Resources for Learning and Action

AQI & Health

Maps & Data Education

International  Resources ) ::p;nul

AirNow

The Flag Program helps schools
and communities to use color-
coded flags to communicate daily
heat and air quality risks and to
prompt actions like moving
indoors when advised.

Air Quality Classroom
Curriculum

e Coloring Page

s Activity Sheet (Grade K)

s Activity Sheet (Grades 1-2)

® Activity Sheet (Grades 3-5)

* Bird's Eye View Lesson Plan (Grades
K-5)

* What's Up There Besides Air (Grade
5)

* Air Strips Lesson Plan (Grades 6-8)

s Particulate Pollution Paper Wad
Game (Grades 6-8)

s Field Testing for Ozone Lesson Plan
(Grades 9-12)

* Whirling Swirling Air Pollution 9-12
and Adult

Get Current and Forecast Air Quality for Your Area

Educational Resources

SUNLIGHT)

* Virtual Flag Display

® Morning Announcements

® Air Quality Animations and Games
for Students

* Air Quality Resources For Teachers

* Why is Coco Orange? Book

* Poster for Schools

¢ Build Your Own Particle Sensor

* Generate: The Game of Energy
Choices

* EnviroAtlas Interactive Educational
Materials

AirNow.gov - Home of the U.S. Air Quality Index

\ @)

Additional Resources

* Girl Scout Activity Booklet

* EPA's Environmental Education
Center

* EPA: Protecting Children's
Environmental Health

LXBAE

August 2026
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https://www.airnow.gov/air-quality-flag-program/schools/

Air Cleaning Allies Infographic

EPA Resources for Learning and Action

1= v2Y Meet Your Air Cleaning Allies! &4=2yAY High-Efficiency HVAC Filters

lll \ \ =N\ U
ERV T3 e on L. Look for a rating of MERV 13 \\ ‘\ " //
' . or as high as your system can

accommodate. You may need
to consult with a professional Lm] w';‘
X w

the MERV 13 filter

HVAC technician.

Learn more at epa.gov/iaq ~ Learn more at epa.gov/iaq

N1=yaY Portable Air Cleaners wEPA IDINZNEEEERES

In an emergency? If a

portable air cleaner is ’f'
Use one that’s the right not available or K\ o \\

Aerie,

the air cleaner

7

'y
the DIY air cleaner

size for your space and affordable, consider

does not produce ozone. building your own using

aMERV 13 filterand a 1
box fan.

Learn more at epa.gov/iaq Learn more at epa.gov/iaq |

August 2026 Controlled by U.S. Environmental Protection Agency
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Guide to Air Cleaners in the Home (2nd Edition)

EPA Resources for Learning and Action

Tips For Selecting a Portable Air

ir G ing Gui : . Cleaner, Furnace Filter, or HVAC Filter
Air Cleaning Guide Guide to Air Cleaners

This short consumer In the Home

2" Edition
Portable Air Cleaners

guide covers portable air
cleaners and furnace or
HVAC filters. It includes
tips for selecting a
portable air cleaner,
furnace filter, or HVAC
filter.

Indoor Air Quality (IAQ)

Guide to Air Cleaners in the Home | US EPA

August 2026 Controlled by U.S. Environmental Protection Agency
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https://www.epa.gov/indoor-air-quality-iaq/guide-air-cleaners-home

Ozone Generators Webpages

EPA Resources for Learning and Action

Webpages

EPA has webpages on
ozone generators to
avoid, reliable air
cleaners, and steps to

protect indoor

environments for health.
Find guidance for
selecting air cleaners,
monitoring outdoor air,
and ventilating with
filtration during high
outdoor temperatures
and air pollution events.

0N United States
N Environmental Protection
A Y4 Agency

Environmental Topics v Laws & Regulations v/ Report a Violation v/ About EPA v/

Home / Indoor Air Quality,(1AQ)

Indoor Air Quality (IAQ)

Learn about Indoor Air Quality

IAQ by Building Type

Indoor Air Pollutants and Sources
IAQ Science and Technologies
Networking and Funding
Webinars, Meetings and Resources
IAQ Trending Topics

IAQ Frequently Asked Questions
Publications about IAQ

Regional and State IAQ Information

Contact Us about Indoor Air Quality

Search EPA.gov Q

0Ozone Generators that are Sold as Air Cleaners

On this page:

Introduction and Purpose
What is ozone?
How is ozone harmful?
o Ozone Heath Effects and Standards

Is there such a thing as "good ozone,” and "bad ozone"?

Are ozone generators effective in controlling indoor air pollution?

If I follow manufacturers' directions, can | be harmed?

Why is it difficult to control ozone exposure with an ozone generator?

Can ozone be used in unoccupied spaces?

What other methods can be used to control indoor air pollution?

Conclusions
Recommendation
Additional Resources
Publications
Information Sources

Bibliography

Learn more at: epa.gov/iaq

Additional IAQ Resources

Care for Your Air: A Guide to Indoor
Air Quality.

The Inside Story: A Guide to Indoor
Air Quality

Indoor Air Pollution: An
Introduction for Health
Professionals

Residential Air Cleaners (Third
Edition) A Summary of Available

Information

Improving Your Indoor Environment

Did you know we spend about 90% of our time indoors?

Levels of air pollution indoors can be as high, and sometimes higher, than outdoor levels. Indoor Air Quality (IAQ) can affect anyone’s
health, but older adults, children, and people with health conditions like asthma and heart disease can be more vulnerable.
Learn about indoor air pollution and the steps that you can take to improve your indoor environment.

Indoor Air and Health ,

are Connected - N

Take Action

» Learn how reducing indoor contaminants may improve health.
Tour the IAQ Demo House.

» Ventilate! When outdoor air quality and weather permit, open
doors and windows. Run kitchen and bathroom exhaust fans
when cooking and showering.

* Consider a high-efficiency air filter for your HVAC system and/
ora portable air cleaner that does not intenti emit ozone.

* Control indoor moisture to prevent mold. Fix water leaks and
keep humidity levels between 30-50% by ventilating or using a
dehumidifier if necessary.

* Install and inspect carbon monoxide and smoke alarms.

© Declutter, wipe dust with adamp rag, and vacuum to help reduce
asthma triggers, allergens, pests, and pollutants.

 If you rent, inform your landlord right away about indoor air
quality or water concerns. You may also consult Environmental

Law Institute’s Indoor Air Quality Guide for Tenants.

Vent Your Combustion
Appliances

 Vent all combustion appliances to the outside. Combustion
appliances like heaters, stoves, and dryers can produce
dangerous pollutants in your indoor air.

© Have your combustion appliances (like wood heaters and
gas stoves) inspected annually and follow manufacturer
instructions. Appliances that are not working properly can
produce dangerous pollutants like carbon monoxide.

A

* Never use a cooking stove to heat indoors and never use a fuel
powered generator indoors, even during power outages.

-,

smartphone camera to view *
this document online

Scan this QR code with your E E Scan here to visit EPA’s Indoor N
¥ wEPA

Consider Outdoor
Air Quality B

 Learn about pollution in your community and check outdoor air
quality at AirNow.gov. Outdoor air pollution can impact IAQ.

© Be smoke ready. Purchase air cleaners and extra filters before
wildfires start and create a clean air room. During fires, check
air quality at fire.airnow.gov or local news.

Reduce Chemical A

Pollution Indoors  {Z]

© Minimize the indoor use of cleaners, pesticides, perfumes, and
other household and personal chemical products.

* Use less toxic cleaning products like mild soap and water. Look
for products with EPA's Safer Choice label.

© Follow product label instructions, don’t mix chemicals, and
ventilate when painting, cleaning, sanitizing or disinfecting.

 Use non-chemical methods like integrated pest management
whenever possible to manage pests. Avoid using pesticide
sprays and foggers.

* Avoid smoking or using e-cigarettes indoors. If you live in
multi-unit housing, consider advocating for a smoke-free
policy in your building.

Check for Lead @

and Radon @

 Test for lead inyour home or school if it was built before 1978 and
consult with your child's healthcare provider for advice on
blood lead testing.

 Test your home or school for radon and fix if needed. Exposure
to radon is the 2nd leading cause of lung cancer in the U.S.

Air Quality site, including

resources for schools
May 2022
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Portable Generators Webpages

EPA Resources for Learning and Action

Webpages

EPA has webpages on
safe use of fuel-powered
portable generators.

If the power goes out,

safely provide power for
cooling. Do not use fuel-
powered portable —_y =y ML r |
generators indoors! ! e | A

IN BASEMENTS IN LIVING SPACES W

Learn more at epa.gov/iaq

Controlled by U.S. Environmental Protection Agency
Office of Air and Radiation

August 2026



Introducing Our Speaker-Panelists

Facilitated Expert Panel Discussion

Holly Samuelson, Ph.D., Barrak Alahmad, M.D., Ph.D., M.P.H., Vivek Shandas, Ph.D.,
Associate Professor of Building Technology, Senior Research Scientist, Department of Professor of Earth, Environment, and
Massachusetts Institute of Technology Environmental Health, Harvard T.H. Chan Society, Portland State University

School of Public Health

August 2026 Controlled by U.S. Environmental Protection Agency
Office of Air and Radiation




Heat & Buildings: How Buildings Mitigate Exposure

Holly Samuelson

Associate Professor | Building Technology Program

Department of Architecture| Massachusetts Institute of Technology
www.hollysamuelson.com

August 6, 2026




@he ashington Post

Democracy Dies in Darkness
THE HUMAN LIMIT

Washington Post. “The Inequality of Heat.” A. Gowen, et al. with expert contributor, Sept 22, 2024 Holly Samuelson




Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.




Housing Is a Critical Determinant of Heat Vulnerability

1. Developed and Applied a 2. Surveyed Existing Housing in Most Vulnerable
Heat Vulnerability Index (HVI) Neighborhoods

Phoenix

/
Highest HVI
census tract /

/

Highest HVI
census tract

+7.2

lower HVf —————————— higher HV!

3. Simulated Indoor Temperatures Under

Conservative Hot Weather Conditions

W W =
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Simulated Indoor Temperature ("C)
g

Effect of Housing Design
I

I
Boston
(512 housing
Permutations)

L -

I
I
=
.
L

L L

Daily max  Daily mean Daily min

4________________

31

Housing matters! > 7°C variation
attributable to housing characteristics
within vulnerable neighborhoods.

"Housing as a critical determinant of heat vulnerability and health." H Samuelson, et al. Science of the Total Environment, 2020



New Building Design: Which Design Variables Matter Most to Heat Outcomes?

Max Indoor
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“Investigating the Co-Benefits of Heat Resilient Architecture,” Baniassadi, A., Izaga Gonzalez, P., Samuelson, H.,

Energy, 2020.




What about occupants who do not take adaptive actions to mitigate overheating?

Energy poverty, cognitive/physical impairment,
inability to sense heat...

Can passive building design help? Yes.

Simulated Apartment Temperatures over Summer Week, with No AC Use

45 __ Building features can help mitigate high 7 -
temperatures, even with passive behavior. i

25 mmmm Typical design

mmmm  Resilient design

Simulated Indoor Temperature (°C)
w
(8]
-l
HIlH--
HI--
1
!
q
-
-
$avaoam
|
L
1

20

In progress with Amir Baniassadi and Shide Salimi
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Epidemiology of Heat

Barrak Alahmad, M.D., Ph.D., M.P.H.
Senior Research Scientist

Department of Environmental Health,
Harvard T.H. Chan School of Public Health
balahmad@hsph.harvard.edu
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Heatstroke

A fatal medical emergency defined by a core body temperature over 104°F (40°C)

Takeaways:

Analyzing Death Certificates From 34 Countries
« Different reporting practices of heatstroke deaths

INTERNATIONAL FORM OF MEDICAL CERTIFICATE OF CAUSE OF DEATH » Heatstroke deaths is a tiny fraction of heat’s true health impact

Cause of death Approximate . Heat can be a ‘contributi ng * factor and not the ° pr| mary’
interval between : P i :
| onset and death AT *
. ) . . . _Frances »rese..
Disease or condition directly @) e -Underlying (Primary) i F
leading to death* s i
Cause |of Death
due to (or as a consequence of) ermany”
Ita!yspa‘“ ¥ \ .

Antecedent causes B) s Q °®
Morbid conditions, if any, Soutn Koresa" e “‘
giving rise to the above cause, due to (or as a consequence of)  dusiels
stating the underlying . O
condition last (© e e id @

due to (or as a consequence of) / Heatstroke mortality rate

Taiwan (per 1 million population)
(@) e £ b & A T i N S S
Proportion of heatstroke deaths
within heat-attributable mortality
] 0%
Othersignificant conditions ..o | e B r . ; 5%
contributing to the death, but e e o .
not related to the disease or . . %
conditionausingit e ] e, T . -
Japan
*This does not mean the mode of dying, e.g. heart failure, respiratory faiture. | e . i e . 20%
It means the disease, injury, or complication that caused death. et
6

Tobias et al. (2026) Temperature
Tobias et al. (2026) Lancet Public Health



Sympathetic Activation

Heat & the Heart

Cold Exposure

Peripheral
vasoconstriction

1 Skeletal muscle
tone

* Blood pressure
and oxygen demand

Cholesterol crystal
deposition in plaque

¥

Heat Exposure

Peripheral
vasodilation

Sweating and
dehydration

Sympathetic Activation

1 Heart rate and
oxygen demand

Hemoconcentration
and hypercoagulability

¥

Myocardial oxygen supply
and demand mismatch

l

Demand ischemia and type 2
myocardial infarction

Inflammation and
thrombogenicity

l

Plaque rupture and type 1
myocardial infarction

Hanneman et al. (2026) Circulation
Alahmad et al. (2025) Lancet Planetary Health

Relative Risk (RR)

3.01

2.5

N
o

1.01

Cardiovascular Disease Mortality

Barcelona, Spain (2000-2018)

How Many Days with this Temperature?

° 1 day
(] 20 days

. 100 days
. 200 days

‘ 400+ days

20
Temperature (C)

30



Heat & Cognitive Function Decline

Natural Experiment — College students:

24 in AC campus building
20 in no-AC campus building

Took two tests every day in July 2016

% improvement over time (diff-in-diff)

STROOP colored test

2-digit add & subtract

Condition A

Condition B

stimulus | |GREEN

GREEN

fast response

slow response

Cedefio Laurent et al (2018). PLOS Medicine

72
+ 21

83
— 23

91
— 66

46
— 29

66

15

34
34

91

13

a9
60

57
— 14

99
— 65

79
— 44

20
+ 24

45
22

13

+ 48

Be
37

21

+ 46

Improvement relative to baseline [%]

201

N
o
L

STROOP RT, incongruent
)

Improvement relative to baseline [%)]

0.

Baseline HW ~HW HW HW HW HW HW
dayl day2 day3 day4 day5 day6 day7

Baseline HW HW HW HW HW HW HW
dayl day2 day3 day4 day5 day6 day7

Addition/Subtraction test Stroop test

“...Students living in non-AC spaces experienced
significant decrements on cognitive test performance.”



Heat & Accidents/Injuries

Is heat associated with increased accidents?

Odds Ratio of Injury

NAICS 2-digit Industry Sectors &%
T -@-Q ™ = . . . . . .
 Waste Agnculture &% 37 o° Analysis of ~850K work injuries in the United
= Aucatiof Other Pl o _.\i\“’“-:l . .
. e lce: T ) S o States in 2023 from any cause (e.g., falls, trips,
o @ slips)
'-.x'LrP-'L: ,.f\.':'.?'h
s
' W OVERALL . )
Y OVERALL Dose-Response Relationship:
1.1 Retail Trade :
- 90F (vs. 80F) = 3% increase
95F (vs. 80F) = 6% increase
1ot suptes——— 100F (vs. 80F) = 10% increase
* . 105F (vs. 80F) = 15% increase
Accommodation
0o &Food Services 110F (vs. 80F) = 20% increase

i) B0 211 100 110
Mean Heat Index (°F)

Alahmad et al (2025) Environmental Health



Heat & Kidney Disease

Repetitive insults to the kidneys:

Exercise, heat, and recurrent dehydration

o | . "

z v

Low grade muscle injury Volume (salt] loss Dehydration (water) loss ‘

i‘“ Serum asmolarity

Vasopressin
Aldose reductase

4 Uric acid concentration
JL-Urine pH with crystalluria

l | Tt

Glomerular effects Tubular injury

\ l Rehydration with

Hyperuricemia

sugary beverages

Repeated acute kidney injury
Chronic kidney disease

Roncal-Jimenez et al (2016) Am J Kidney Dis

Clusters of chronic kidney failure among
agriculture sugarcane communities:

Guatemala \ ¥

High cane density, mean Tmax >30°C

o

Within-country CKD burden ratio

Source: La Isla Network



‘Hot’ is not ‘Hot Everywhere’?

“A 95°F day in Vermont will
have different implications
for health than a 95°F day in WHY?

Texas, and similarly, a 95°F - INFRASTRUCTURE
- - - o (air conditioning, urban design, insulation)
day in May will have different . BEHAVIOR ADAPTATION
imp|ications than one In o (clothing, activity level, going out)
” - BIOLOGICAL/PHYSIOLOGICAL
AUQUSt. o (acclimatization, conditioning)

The U.S. Global Change Research Program

Report (2016)
95°F=35°C



From Heat Maps to Heat Safety

Hyperlocal heat risk and local action

Vivek Shandas

Portland State

UNIVERSITY

U.S. EPA Indoor Environments Division webinar
Heat Events and Indoor Air: Protecting Respiratory Health

Portland State University | Sustaining Urban Places Research Lab




The National Effort Has Created a New Local Evidence Base

Community science has moved heat mapping from a research exercise to a readiness tool

80+ 2017-2025

% Pierce County, WA : . U.S. communities supported Campaign years shown on program maps

15 m

Granular modeled heat patterns for local action

_ Reno-Sparks, NV o
. Grand Junction, CO '

L% HI C b

- _ Santa Fe, NM |

' » City of Mexicali, Mexico

What changed?

® 2024 campaigns ~ l..redo, X

® Previous campaigns

Cities now know where exposure concentrates by
time of day, land cover, streetscape, and housing
context—at a scale useful for emergency
management and public health operations.

LR
B e & v

Climate

Portland State University | Sustaining Urban Places Research Lab




Neighborhood Heat Risk Is Where Exposure Meets Capacity

Heat risk is spatial, social, and operational

Detailed heat maps help communities ask a sharper question

Which blocks combine high heat exposure, respiratory
vulnerability, limited cooling access, and low ability to act

quickly?

Exposure

Hot streets, rooftops,
parking lots, transit
stops, schools, and
homes that remain hot
overnight.

Sensitivity

Older adults, children,
pregnant people,
outdoor workers, and
people with asthma,
COPD, or heart disease.

Adaptive capacity

AC access, utility
affordability, mobility,
language access, social
connection, and trusted
information.

Local Action: overlay maps with public health, housing, tree canopy, energy
burden, and mobility data—then validate priorities with local knowledge.

Evidence base: Voelkel & Shandas 2016; Voelkel et al. 2018; EPA Green Infrastructure image.

Portland State University | Sustaining Urban Places Research Lab




Feasible Interventions Now: Combine Material & Non-Material Actions

High-resolution heat information should guide both infrastructure and operations

Reflective / cool roofs Shade + green infrastructure Cooling + clean-air refuge

Material trees, shade structures, cool roofs, weatherization, heat pumps, filtration, public buildings, backup power
interventions
.Non-mat?nal wellness checks, heat + AQIl messaging, transportation plans, hours of operation, trusted messengers, tenant protections,
Interventions after-action learning

Portland State University | Sustaining Urban Places Research Lab



A Community Heat-Safety Playbook

Before, during, and after heat events

BEFORE

Map hot blocks + refuge locations

Pre-position filters, fans, water,
transportation

Train trusted messengers and
building managers

Prioritize home visits for potentially
impacted communities

Closing point: The most useful heat map is the one that changes where resources go, who gets checked on, and what gets fixed before the next event.

Portland State University | Sustaining Urban Places Research Lab

© Activate wellness checks and
cooling/clean-air spaces

@© Pair heat alerts with AQI and
ventilation guidance

©® Extend hours for libraries, schools,
and community sites

Track unmet needs in real time

AFTER

Review deaths, calls, EMS, shelter
use, and outages

Update vulnerable-resident lists and
facility plans

Target upgrades to the hottest
blocks

Fund durable improvements before
next season




Thank you for attending!

August 2026 Controlled by U.S. Environmental Protection Agency

Office of Air and Radiation



	Heat Events and Indoor Air: Protecting Respiratory Health
	GoTo Webinar Tips and Tricks
	Today’s Host
	Agenda
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management
	Heat Events and Indoor Air: Protecting Respiratory Health�Solutions: Indoor Environmental Heat Management in Schools
	EPA’s Heat Events and Indoor Air: Protecting Respiratory Health Resources
	Emergencies and IAQ Webpage (EPA.gov/emergencies-iaq)
	Excessive Heat Events Guidebook
	Air Quality Index (AQI)
	Air Quality Flag Program
	Air Cleaning Allies Infographic
	Guide to Air Cleaners in the Home (2nd Edition)
	Ozone Generators Webpages
	Portable Generators Webpages
	Introducing Our Speaker-Panelists
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Epidemiology of Heat
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	“A 95°F day in Vermont will have different implications for health than a 95°F day in Texas, and similarly, a 95°F day in May will have different implications than one in August.” 
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Thank you for attending!

