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Presentation Notes
Hello and thank you for attending our first workshop about updating CARB’s indoor guidelines for NO2.  My name is Jeff Williams and I work in the Building and Indoor Environments section of the Research Division.  I am the lead staff for this guideline update.  

To begin our workshop, I would like to introduce our chief of the Research Division, Elizabeth Scheehle, who has some introductory remarks:

Draft Talking Points for Elizabeth 

Welcome to CARB’s workshop on “Indoor Air Quality Guidelines....” We are pleased to have an excellent set of panelists..  Thanks for all who are attending today’s workshop including agencies, experts, community members and the public.  
We are excited to start this information gathering process for updating our indoor guidelines and to learn more about indoor NO2 exposures and ways we can help to reduce those exposures.
In this workshop, we will hear presentations on the following topics
The need for updating the CARB guidelines. The last guidelines for indoor air pollution were published in our 2005 report to the legislature.   
How indoor guidelines have been developed by other agencies.
Perspectives from our partner agencies and their efforts that support development of new guidelines
The latest research on the health effects of indoor pollutants and ways to reduce exposures
Perspectives and research by  environmental justice focused organizations and how vulnerable communities are impacted by poor indoor air quality 

Again, thank you for attending and I will turn it over to Jeff Williams and Pat Wong who are going to give a brief presentation about today’s workshop and our objectives.  





Housekeeping ltems

If you have a written question, please enter it into the Q&A using the icon at
the bottom of the screen.
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e If you wish to ask a question verbally, raise your hand using the reactions
icon. We will unmute you during the Q/A sessions at the end of the panel.

e When called on, please identify yourself and your affiliation, and whether
you have a question or comment.
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(Jeff) 

Thank you, Elizabeth.

Before we get started, here are a few housekeeping items that will help to keep our workshop running smoothly.  
The chat will be for CARB to provide links and other information.  If you would like submit a written question, please do so by clicking the Q&A icon at the bottom of your screen.  You can type your question in the panel on the right-hand side of the presentation window.  
If you want to ask a question live, you can use the “Raise Hand” feature by clicking on the “reactions” icon at the bottom of the screen. We will have time for questions and answers at the end of each panel discussion, so please hold any live questions until the panel presentations are concluded and we will unmute you when it is your turn.  When called on, please identify yourself and you affiliation and let us know if you have a question or a comment.


Housekeeping ltems

e We ask that you keep any comments to under 2 minutes. You can also
submit comments on our webpage (see link below)

e If we are unable to get to your question during the Q/A session, or if you
would like to submit additional information, you are welcome to email us at
|AQGuidelines@arb.ca.gov and we will respond to you.

e If you are having any technical difficulties during the workshop, please email
Victoria Villa at Victoria.Villa@arb.ca.gov.

e This meeting will be recorded, and the presentations posted to our
webpa?e at https://ww?2.arb.ca.gov/our-work/programs/indoor-air-
quality/indoor-no2-quidelines-update

e We will send registered participants an email when the posting is
completed.
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If you would like to make a comment, we ask that you keep it under 2 minutes.  You can also submit comments on the web page
If we do not get to your question during the Q/A period at the end of the panel session, you can submit it via email to IAQGuidelines@arb.ca.gov
If you are having any technical difficulties, please email Victoria Villa at Victoria.villa@arb.ca.gov and she will try to assist you
We are recording this meeting and will post the recording and the presentation slides on our website
Finally, we will send out an email to the registered participants when these are posted.
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CARB Staff Leads for IAQ Workshop

* Elizabeth Scheehle — Chief, Research Division

e Bonnie Holmes-Gen — Branch Chief, Health and
Exposure Assessment Branch

e Pat Wong, Ph.D. — Manager, Building and Indoor
Environments Section (BIES)

o Jeff Williams, Ph.D. — Lead for IAQ Guidelines, BIES
« Zoe Zhang, Ph.D. — Staff APS, BIES
* Victoria Villa — APS, BIES

~A.CARB ;
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Here are the CARB staff who are helping out with today’s workshop. 


9:00 AM

Agenda

Welcome and Background and Objectives (CARB)

9:15 AM Panel 1: International Agencies: Guideline Development and Scientific Foundations
9:45 AM Q/A

9:55 AM Panel 2: State Agency Perspectives: Recent Research on Indoor Air Quality, State Programs

10:40 AM

Affecting Indoor Air Quality
Q/A

Break — 5min

10:55 AM

— —E
Panel 3: Nonprofits, Community Groups: Community Perspectives on Indoor Air Quality
and Guideline Development

Q/A

11:40 AM
11:50 AM

12:20 PM

Panel 4: Academic Experts: Recent Research Findings on NO, and Indoor Air Quality,
Children’s Health and NO,
Q/A

12:30 PM

Questions, Discussion, Closing Remarks 1:00 PM Adjourn —~

~A.CARB .
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Here is our agenda for the day:  
First, Pat Wong and I will provide a brief presentation of the background and objectives for this workshop.  
After our presentation we will move into the panel portion of the workshop.  We will have four panels that will range from 30 to 45 minutes per panel.  
At the end of our panel discussions, we will open the workshop to a final round of questions and comments and then have some brief closing remarks



Workshop Objectives

Information Gathering

\\ /N *What is the latest health research on NO,?
*\What are the most successful approaches to guideline development?
*\What have been the biggest challenges?

Hear from Other Agencies and Improve Collaboration

*\Who else is working on developing guidelines?
* How might the guidelines be used. What are the benefits?
*\What health research is being done by other agencies?

Hear from Stakeholders

*\What are the main IAQ health concerns for EJ communities?
*\What are major challenges for EJ communities to reduce exposures?
* How can we improve our outreach efforts and expand our reach?
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Presentation Notes
(Jeff)

A key objective of today’s workshop is to gather information.  We will hear about recent health research on NO2 and how US and Canadian agencies have approached the process of guideline development and some of the challenges they have faced.  
We will also hear about IAQ research that is being done by other government agencies and in the medical profession, and how other organizations are using that research, and ways that updated guidelines might be used.  
Also, our community partners will tell us about their unique health concerns and the challenges they face in trying to improve indoor air quality.  


NO, in the Indoor Environment g

* People spend most of their time indoors
* Rule of 1,000 - Prof. Kirk Smith

 Sources include combustion appliances

* NO, levels indoors can regularly exceed the levels
of the NAAQS

NO, emissions released indoors affect both indoor
and outdoor air quality

~A.CARB :
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We know from time-activity studies that people spend 90% of their time indoors, and there is a significant body of research showing that indoor levels of NO2 can commonly exceed levels that would be considered unhealthy outdoors.  

Professor and Nobel recipient Kirk Smith highlighted the exposure implications of indoor pollutants when he stated that “Pollutants released indoors are about 1000 times more likely to reach someone’s lungs than if released outdoors.”

Also, we know that NO2 emissions generated indoors affect both indoor and outdoor air quality




NO, Health Effects P

« Effects of elevated NO,

e Increased incidence of asthma

* Children in homes with gas stoves have increased asthma
symptoms and higher risks of current and lifetime asthma

e 12.7% of current childhood asthma attributable to stove use

 Respiratory disease, decreased lung function

* Respiratory symptoms like wheeze and cough related to
elevated NO, exposures

* Health impacts to vulnerable communities, children, and
the elderly

~A.CARB 7
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Of the numerous pollutants found indoors, the focus of today’s workshop will be nitrogen dioxide.  NO2 is an indoor pollutant that is commonly produced by combustion appliances in the indoor environment. Exposure to NO2 has been demonstrated to have numerous health affects, such as increased incidences of asthma.  In fact, a recent study by Gruenwald estimated that nearly 13% of childhood asthma in the US could be attributed to gas stoves.  
NO2 is also associated with increased respiratory disease, and decreased lung function. These affects are most pronounced in vulnerable groups, such as young children, the elderly, and residents of low SES communities. 

Now I’ll turn it over to Pat who will present the next few slides. 



Indoor Air Guidelines History

CARB’s most_ Health Canada
recently published  CARB lowered e e CARB IAQ
IAQ guidelines AAQS 1-hr NO,: guideline guidelines
1-hr NO,: 250 ppb 180 ppb 1-hr NO,: 90 ppb update
2005 2007 2010 ‘ ‘

US EPA lowered AAQS 1- WHO set

hr NO,: annual IAQ

100 ppb guideline of

WHO set IAQ guidelines ﬁigﬁgr“i’{:{:ﬁm

1-hr NO,: 106 ppb targets) -
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Here is a brief timeline showing the history of the development of the indoor guidelines by CARB and other agencies. CARB most recent published Indoor air quality guidelines which were part of its 2005 legislative report on indoor air quality and 1-hour NO2 guideline was set at 250 ppb.  Since then CARB and US EPA lowered their ambient air quality standards in 2007 and 2010 respectively.  Afterwards, WHO and Health Canada updated their IAQ guidelines with the major updates in 2015 for Health Canada and WHO a couple of years ago.  Which brings us to our efforts today.  We have speakers from both Health Canada and the WHO panel who will discuss their guideline process and we hope build upon previous work done by these two respected organizations. 


Current Indoor NO, Guidelines/Standards

Guideline Methodology - Target Agency - NO, Concentration (year)
Value
1-hour indoor Maximum indoor level | Canada ------ 90 ppb (2015)
guidelines at 1 hour or more California --- 250 ppb (2005
US EPA ------ N/A
WHO -------- 106 ppb (2010)
24-hour indoor Maximum indoor level |Canada ------------ 11 ppb (2015)
guidelines at 24 hours or more California (WHO) -- 80 ppb (2005)
WHQO --------emeem-- 5 ppb annual
(2021)

21,16,10 ppb (Interim target values)

~A.CARB
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This table lists the current guidelines and standards from CARB along with those of from Health Canada and WHO.  You can see that CARB’s 1-hr  and 24-hr guideline values are significantly higher than the current Health Canada and WHO indoor guideline levels. 



The Need to Update NO, Guidelines

Incorporate advanced state of science

« CARB IAQ guidelines are almost 20 years old

» Other health agencies and experts have developed more recent guidelines

» Updated science-based guidelines can better reflect needs of vulnerable groups

Address the concerns of our communities

« CARB responding to calls for action

* Higher exposures and health effects of NO, more often experienced in low-
income homes

Inform Research and Public Outreach

* Motivate research and technology to achieve healthy IAQ and meet guidelin
 Provide the most current information about what levels of NO, are healthy

Inform state building decarbonization efforts

~A.CARB 10
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We have been getting the questions on “why now” is the time to update our NO2 guidelines  there are a number of reasons 
The guidelines are fairly outdated, especially given the fact that CARB last published indoor guidelines in the 2005 report to the legislature titled: Indoor Air Pollution in California. 
Since then, as just mentioned agencies such as Health Canada and the World Health Organization (WHO) have adopted more health protective indoor guidelines for NO2 and other pollutants based on more current studies 
There also have been recent studies which highlight possible hazardous levels of NO2 in residences. This highlights the need for updated guidelines to determine what levels need to be achieved to protect residents especially those in vulnerable communities who are at greater risk of exposure to high levels of indoor NO2. 
It is our hope that updated indoor guidelines will also provide guidance for other agencies with indoor air quality policies and motivate research to develop technology and approaches to achieve greater reductions in indoor pollutants.  New guidelines will also help the public to better understand what level of indoor NO2 is protective of health

And now I’ll hand it back to Jeff to wrap up the presentation - 


Current Timeline for CARB
Guideline Development

YOU ARE

HERE

Fall 2022 Fall 2023 Spring 2024 Fall 2024

Consultations: Draft guideline Workshop 2

CARB internal international document TBD
and state
agencies, .
experts, CBO's Public Comment | Public Comment B Public Comment

Finalize
document for
public release

briefings
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Thanks Pat – 

This is our current workplan for developing the new indoor guidelines.  We started with internal briefings last year and also met with international and state agencies as well as community-based organizations to invite speakers in preparation for today’s workshop.  The plan is to work on a draft guideline document this summer and then hold another workshop in the spring of 2024 to get comments on the draft document.  We hope to have a completed draft document in late 2024. 


Workshop Panels and Topics

International Agencies (EPA/WHO, Health Canada)
Guideline Development and Scientific Foundations

State Agency Perspectives (OEHHA, CDPH, CEC)
Recent Research on Indoor Air Quality and State Programs Affecting IAQ

Nonprofits, Community Groups (CCAC, WE ACT, PSR)
Community Perspectives on Indoor Air Quality and Guideline Development

Academic Experts (LBNL, PEHSU)
Recent Research Findings on NO, and IAQ, Children’s Health and NO,
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Presentation Notes
(Jeff)

In closing, here is a quick snapshot of the four panels we have for today and the topics that they will cover.   (give quick read of slide)

State funding for IAQ research 


Thank Youl

|IAQguidelines@arb.ca.gov

https://ww2.arb.ca.gov/our-
work/programs/indoor-air-quality/indoor-no2-
guidelines-update

~A.CARB
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Thank you, and here is our email address and the link to our webpage one more time in case you missed it earlier.  we will have time for questions at the end of our first panel presentation.  

Now I would like to hand over the meeting to Pat Wong, who will introduce our first panel and be our panel moderator


mailto:IAQguidelines@arb.ca.gov
https://ww2.arb.ca.gov/our-work/programs/indoor-air-quality/indoor-no2-guidelines-update
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https://ww2.arb.ca.gov/our-work/programs/indoor-air-quality/indoor-no2-guidelines-update

Panel 1 (Pat Wong, moderator)

Guideline Development and Scientific Foundations

Jocelyn Moore, Ph.D. and Stephanie
Wille MSc. — Health Canada

Thomas Luben, Ph.D. — Environmental
Protection Agency

~A.CARB 14
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9:15  Stephanie and Jocelyn - Jocelyn Moore, PhD,  is a senior scientific evaluator in the Water and Air Quality Bureau at Health Canada. She conducts human health risk assessments and supports risk management activities for indoor air contaminants in residential settings, as well as developing outreach materials for Indigenous communities. Stephanie Wille, MSc, is also senior scientific evaluator in the Water and Air Quality Bureau at Health Canada. In addition to conducting human health risk assessments for indoor air contaminants, she has developed a prioritization process for these contaminants and investigates indoor air issues in public spaces. 

9:30 Tom Luben - Dr. Tom Luben is a senior epidemiologist at U.S. EPA’s Center for Public Health and Environmental Assessment (CPHEA).  Recently, he has worked to gain an understanding of the association between exposure to environmental and climate-related exposures and various adverse birth outcomes (such as preterm birth) and infant mortality.  From 2016-2021, Tom worked as a temporary advisor to the World Health Organization (WHO) and was a member of the Guideline Development Group providing advice to WHO on the 2021 Global Air Quality Guidelines.

9:45 – Questions and comments



Panel 1 Questions and Answers

e Chat will be for CARB use. If you have a written question, please
enter it into the Q&A using the icon at the bottom of the screen.

e If you wish to ask a question verbally, raise your hand using the
reactions icon. We will unmute you during the Q/A sessions at the
end of the panel.

e When called on, please identify yourself and your affiliation and
whether you have a question or comment.

15
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Panel 2 (Zoe Zhang, moderator)

Recent Research on Indoor Air Quality, State Programs
Affecting IAQ

May Wu, Ph.D. — Office of Environmental
Health Hazard Assessment

Wenhao Chen, Ph.D. — California
Department of Public Health

Maninder Thind, Ph.D. — California Energy
Commission

~A.CARB
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9:55 May Wu - Dr. May Wu is a Research Scientist in the Air and Climate Epidemiology Section at the Office of Environmental Health Hazard Assessment (OEHHA) of the CalEPA. Dr. Wu has been involved in many studies on human exposure to outdoor and indoor air pollutants. Her current work focuses on health effects associated with criteria air pollutants and climate-related factors, such as, heat and wildfire smoke.

10:10 Wenhao Chen - Dr. Wenhao Chen is a research scientist with Environmental Health Lab Branch at the California Department of Public Health.  Dr. Chen has worked many years in IAQ field and has technical expertise in controlling emissions from indoor materials/products,  building ventilation and air cleaning technologies. 
 
10:25 Maninder Thind – Dr. Maninder Thind is a Research Manager in the California Energy Commission’s Energy-related Environmental Research Team which is part of Research & Development Division. Maninder manages environmental team’s research portfolio at the nexus of air quality, human health, and California’s clean energy transition. Before joining CEC, Maninder earned his PhD degree in Environmental Engineering from the University of Washington, Seattle where his research was focused on modeling and quantifying air quality, human health, and climate impacts from different energy systems including electricity generation and transportation.

10:40 - Questions and comments



Panel 2 Questions and Answers

e Chat will be for CARB use. If you have a written question, please
enter it into the Q&A using the icon at the bottom of the screen.

e |If you wish to ask a question verbally, raise your hand using the
reactions icon. We will unmute you during the Q/A sessions at the
end of the panel.

e When called on, please identify yourself and your affiliation and
whether you have a question or comment.

17
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5 Minute Break

18




Panel 3 (Victoria Villa, moderator)

Community Perspectives On Indoor Air Quality and
Guideline Development

Annie Carforo - WE ACT

Kevin Hamilton, RRT — Central California
Asthma Collaborative

Zach Williams, MPH — Physicians for Social
Responsibility

~A.CARB 19
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10:55 Annie Carforo - Annie Carforo is the Climate Justice Campaigns Manager at WE ACT for Environmental Justice. She holds a Bachelor’s of Science degree in Human and Organizational Development with a focus on Community Development from Vanderbilt University and is currently pursuing a Master of Urban Planning degree at Hunter College with a focus on equity and sustainability in city planning.

11:10 Kevin Hamilton - Kevin’s education includes an AS in Respiratory Care, BS in Geology, extended course work in social work, mathematics, business and management training. 
As Co-Executive Director of the Central California Asthma Collaborative, Kevin is focused on reducing the burden of chronic respiratory disease and environmental health impacts valley wide. Kevin serves on numerous boards and committees associated with grassroots community capacity building and local, state and regional policy development. 
 
11:25 Zach Williams - Zach Williams, MPH is the Health Educator & Campaign Coordinator in the Environment & Health program at Physicians for Social Responsibility, with a background in climate & health education, social services for marginalized youth, project management, and international emergency response. Zach received his Bachelor of Science in Applied Psychology and his Master of Public Health from New York University, where he worked for UNICEF Communication For Development as the Disease Outbreak Intern.

10:40 - Questions and comments



Panel 3 Questions and Answers

e Chat will be for CARB use. If you have a written question, please
enter it into the Q&A using the icon at the bottom of the screen.

e If you wish to ask a question verbally, raise your hand using the
reactions icon. We will unmute you during the Q/A sessions at the
end of the panel.

e When called on, please identify yourself and your affiliation and
whether you have a question or comment.

20




Panel 4 (Jeff Williams, moderator)
\qé Research Findings on NO, and IAQ, Children’s Health and NO,

Brett Singer, Ph.D. — Lawrence Berkeley
National Laboratory

Stephanie Holm, MD, Ph.D., MPH - Western
States Pediatric Environmental Health

Specialty Unit

~A.CARB 2
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11:50 Brett Singer - Dr. Brett Singer is a Senior Scientist and Head of the Sustainable Energy and Environmental Systems Department at Lawrence Berkeley National Laboratory. He leads research on air pollutant sources, transport and transformation processes, and human exposures in the built environment, with special focus on the use of engineering and administrative controls to mitigate exposure and harm. 
 
12:05 Stephanie Holm - Dr. Stephanie Holm received her medical degree in 2011 from the University of Pittsburgh. She is board certified in both pediatrics and occupational/environmental medicine (trained at Children’s Hospital and Research Center Oakland and University of California San Francisco, respectively). Dr. Holm completed an MPH in 2017 and a PhD in 2021 in epidemiology at UC Berkeley. Her ongoing research activities include work on cooking-related indoor air pollution and associated health effects in children.

12:20 - Questions and comments




Questions and Answers

e Chat will be for CARB use. If you have a written question, please
enter it into the Q&A using the icon at the bottom of the screen.

$ Xt~ @ O @ 6 - Q-

Security Participants Chat Share Screen Record Reactions Apps Whiteboards

e |If you wish to ask a question verbally, raise your hand using the
reactions icon. We will unmute you during the Q/A sessions at the
end of the panel.

e When called on, please identify yourself and your affiliation and
whether you have a question or comment.

Apps Whiteboards 22




Questions and Comments
Bonnie Holmes-Gen, moderator

e A
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Thank you to all of our panelists.  We are now going to open up the workshop to take any additional questions or comments that you might have.  Bonnie Holmes-Gen, our branch chief in our Health and Exposure Assessment Branch will be the moderator for this part of the workshop.  Again, if you have a comment, please remember to keep it under 2 minutes.




Thank You for Attending

e Thank you to our panelists who presented today!

» We will post the video and slides in the next couple
of weeks.

* Look on our IAQ Guidelines webpage for updates

about our next meetings: https://ww?2.arb.ca.gov/our-
work/programs/indoor-air-quality/indoor-no2-guidelines-update

 Please provide comments via email at
IAQGuidelines@arb.ca.gov

~A.CARB 24
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