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Preface 

A total of six (6) comment letters have been received on the Appendix I – Health Effects of the Draft 2022 

AQMP. These six comment letters were received through August 15, 2022. 

This document consists of one covering staff responses to specific comments. Comments are in black and 

staff responses are in italic red.  

TABLE 1 

COMMENT LETTERS 

Comment 
Number 

Commentor Name Representing 
Date  

Received 
Time  

Received 

81 James Enstrom Scientific Integrity Institute 6/7/2022 15:16 

82 Natalie Hernandez Climate Resolve 8/10/2022 12:47 

83 Jo Kay Ghosh Heluna Health 8/11/2022 19:05 

84 Xiangmei (Mei) Wu Office of Environmental and Health 
Hazard Assessment 

8/12/2022 8:44 

85 Gregory Osterman Jet Propulsion Laboratory, NASA 8/13/2022 14:44 

86 Bonnie Holmes-Gen California Air Resources Board 8/15/2022 17:54 

 

Staff has also summarized and responded to verbal comments at the two meetings held to discuss 

Appendix I on August 10, 2022 and more briefly on October 5, 2022. The presentations1 and minutes2 of 

these meetings can be downloaded from the South Coast AQMD website. 

 

  

 

1 South Coast AQMD Advisory Council website: https://www.aqmd.gov/nav/about/groups-committees/aqmp-

advisory-group/advisory-council---aqmp. 

2 August 10, 2022 meeting minutes: http://www.aqmd.gov/docs/default-source/Agendas/advisory-

council/advisory-council-minutes-08102022.pdf?sfvrsn=8; October 5, 2022 meeting minutes to be available soon. 

https://www.aqmd.gov/nav/about/groups-committees/aqmp-advisory-group/advisory-council---aqmp
https://www.aqmd.gov/nav/about/groups-committees/aqmp-advisory-group/advisory-council---aqmp
http://www.aqmd.gov/docs/default-source/Agendas/advisory-council/advisory-council-minutes-08102022.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/Agendas/advisory-council/advisory-council-minutes-08102022.pdf?sfvrsn=8


Final 2022 AQMP 

2 

Comment Letters and Staff Responses 

Comment Letter #81 
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Thank you for your comment. We have referenced the content of your comment and the cited research in 

the Introduction of Appendix I. Discussion on reinterpretation of data should be directed to the governing 

agency (i.e., EPA, CARB) that handles the specific concern. South Coast AQMD is responsible for reporting 

the current research and implementing control measures for limits set by the governing agency.  

Comment Letter #82 

From: Natalie Hernandez <hernandez.nataliemarie@gmail.com>  

Sent: Wednesday, August 10, 2022 12:47 AM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Cc: AQMPTeam <AQMPTeam@aqmd.gov>; Sarah Rees <SRees@aqmd.gov>; Ian MacMillan 

<imacmillan@aqmd.gov> 

Subject: Re: South Coast AQMD Advisory Council Meeting 

Hello Sang-Mi Lee,  

Here are my written comments.  

• The health analysis is very thorough.  
• I appreciate the detailed studies on impacts to children in schools and those in low-

income areas. My mom for a long time taught at an elementary school in West Long 
Beach near polluting sites, and I saw the impact bad air days had on her and her students.  

• As representative of a climate change organization, Climate Resolve, I am curious why air 
pollution during extreme heat days over 95 degrees was not referenced in the analysis? In 
the short-term, it could be included in the last "Recent Research and Upcoming 
Topics".  Here are two related articles on the topic: When Heat Waves Meet Air Pollution, 
Death Risks Rise Substantially and Dual Impacts of Extreme Heat, Ozone 
Disproportionately Hurt Poorer Areas. In the long-term, I hope the topic would be 
included more throughout the report.  

• Continue to keep Wildfire and COVID-19 as recent research and upcoming topics as well.   

Thank you,  

 

Natalie M. Hernandez 

LinkedIn: www.linkedin.com/in/nataliemhernandez 

Thank you for your comments and suggestions. Per your suggestion we have included the papers you 

mentioned as well as others in a section on extreme heat and its interaction with air pollution and impacts 

on human health. You will find this included in the Emerging Research Section. We have also expanded the 

sections on wildfires and COVID-19.  

 

Comment Letter #83 

From: Jo Kay Ghosh <jghosh@helunahealth.org> 

Date: August 11, 2022 at 7:05:07 PM PDT 

mailto:hernandez.nataliemarie@gmail.com
mailto:slee@aqmd.gov
mailto:AQMPTeam@aqmd.gov
mailto:SRees@aqmd.gov
mailto:imacmillan@aqmd.gov
https://www.scientificamerican.com/article/when-heat-waves-meet-air-pollution-death-risks-rise-substantially1/#:~:text=Researchers%20at%20the%20University%20of,heat%20and%20high%20air%20pollution.
https://www.scientificamerican.com/article/when-heat-waves-meet-air-pollution-death-risks-rise-substantially1/#:~:text=Researchers%20at%20the%20University%20of,heat%20and%20high%20air%20pollution.
https://ucsdnews.ucsd.edu/pressrelease/dual-impacts-of-extreme-heat-ozone-disproportionately-hurt-poorer-areas
https://ucsdnews.ucsd.edu/pressrelease/dual-impacts-of-extreme-heat-ozone-disproportionately-hurt-poorer-areas
http://www.linkedin.com/in/nataliemhernandez
mailto:jghosh@helunahealth.org


Final 2022 AQMP 

92 

To: Sang-Mi Lee <slee@aqmd.gov> 

Subject: Comments on AQMP Appendix I Health Effects 

  

Dear Sang-Mi, 

Please find my comment letter attached. If you have any questions, please feel free to reach out to me. 

Thanks, 

Jo Kay 

Jo Kay Ghosh, PhD, MPH (she/her) 

Director of Research and Evaluation 

Heluna Health  

Office: 562.222.7771 

Mobile: 626-622-5506 

Email: jghosh@helunahealth.org 

Website: www.helunahealth.org  

13300 Crossroads Parkway North, Suite 450 

City of Industry, CA 91746 

 

 

August 11, 2022 

Submitted via email  

Dr. Sang-Mi Lee  
Planning and Rules Manager  
South Coast Air Quality Management District  
slee@aqmd.gov  

RE: Comments on the draft 2022 AQMP Appendix I: health effects  

Dear Dr. Lee:  

Thank you for the opportunity to submit comments on the draft 2022 AQMP Appendix I and for the 

Advisory Council discussion on August 10.  

Overall, the 2022 AQMP draft Appendix I (Health Effects) appropriately summarizes the state of the 

science on the health effects of criteria air pollutants, and highlights the results of numerous studies 

that have been reviewed in the ISAs and some other key review papers. The summary is well-organized 

and provides an appropriate level of detail for the reader to understand the studies being described. The 

mailto:slee@aqmd.gov
mailto:jghosh@helunahealth.org
http://www.helunahealth.org/
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comments provided here are intended to help improve the overall clarity of the document. Based on the 

discussion at the August 10 Advisory Council meeting, I look forward to seeing the results of the health 

benefits analysis from the Socioeconomic Report, which help to illustrate the potential health impacts of 

reducing these pollutants in the South Coast region.  

As a general comment, although the introduction describes an effort to highlight studies conducted in 

southern California (or California in general), it was not clear that this was the approach taken for the 

appendix. Although studies from other places may be generalizable to the population in the South Coast 

AQMD, it is helpful and compelling to see studies conducted within the local region. These data help to 

reinforce that criteria air pollutants are impacting the health of residents in the South Coast. Certainly, 

there have been many epidemiological studies conducted in the greater Los Angeles region or in 

California, or even toxicology studies utilizing air samples from southern California. It would be helpful 

to clarify whether study location was indeed one of the factors considered when selecting which 

epidemiological studies to highlight in this appendix.  

Thank you for your detailed comments for Appendix I. We really appreciate the time you put in responding. 

In regard to your general comment about focusing on California specific studies. We have tried to highlight 

the California specific studies in the relevant sections, but many other studies are included in the appendix 

as well to highlight the health endpoints in question.  

Below are some detailed comments on specific sections of the draft appendix –  

Ozone 

- Given the length of the appendix, it would be helpful to add text to the beginning of each pollutant 

section to reiterate the attainment status for that pollutant.  

At the beginning of each criteria pollutant section, we have included a table indicating attainment 

status. 

- Page I-6 - Regarding EPA’s downgrade of short-term ozone and cardiovascular effects from “likely” 

in the 2013 ISA to “suggestive” in the 2020 ISA warrants some explanation, especially since the 

recent studies provided on pages I-26-27 all provide additional evidence supporting such a 

relationship.  

We have added an explanation with the supporting evidence in this section.  

Although the Appendix includes some text about the new evidence indicating inconsistent results 

(page I-42), the studies that you summarized in that previous section does not reflect such 

“inconsistency”.  

We have added the studies that reflect the inconsistency.  

- Page I-8 – In this paragraph, you cite studies that use 3-hour exposures to 70ppb or 100ppb, 

among other concentrations. These types of exposures do, in fact, occur routinely in the summer 

season in the South Coast Air Basin. Although it is true that lower ambient concentrations are more 

common, this paragraph should acknowledge the context of South Coast’s ozone levels. 

Additionally, please check the FEV1 decrement cited for the Arjomandi 2018 study.  

There is a sentence at the end of this paragraph that acknowledges that these exposures are common 

in the South Coast Air Basin. We have fixed the FEV1 decrement cited for Arjomandi et al. (2018). 
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- Page I-9 to I-10 - In this section’s description of the results of experimental studies, the Appendix 

describes that the data do not show asthmatics to be a sensitive group. However, it should be noted 

that there are limitations to these types of human exposure studies. For example, even though 

some studies enroll patients with previously diagnosed asthma, people with poorly controlled 

asthma would unlikely be eligible for such studies. Additionally, these human exposure studies 

typically only enroll adults rather than children.  

This point has been added in.  

- Table I-3 – The table identifies pre-existing asthma as a factor that increases susceptibility to 

ozone-related health effects. If this wasn’t found in experimental studies, was this identified in 

observational studies (e.g. of asthma exacerbation)? If this is the case, then the evidence supporting 

the identification of this susceptible population is worth discussing.  

The evidence for this is included in the Appendix. The studies are discussed now in more detail.  

- In general, it would be easier to interpret the OR/CI’s cited in the document if you provided the 

exposure unit that was used (e.g. for each 10ppb increase in ozone exposure averaged over 8 

hours…)  

While we agree that this would help in interpreting the OR/CI’s, we have included the information as 

is cited in the EPA ISA’s. A constraint here is the time required to do so.  

Particulate Matter 

- Page I-44 – two of the bullets are indented and it does not seem like they should be (they are not 

sub-bullets of the previous bullet point). Also, the Supplement to the 2019 ISA was published in May 

2022, so you should update the citation.  

This has been corrected.  

- Table I-4 – where are the causality determinations for cancer and mortality? These need to be 

added to the table.  

These have been added.  

- Table I-5 – the units in this table are incorrect (they should be ug/m3). Also, please use the 

appropriate number of significant digits based on the NAAQS (e.g. 12.0 vs 12).  

This has been corrected.  

- Exposure units – similar to the ozone section, it would be easier to interpret the associations cited 

if you provided the exposure unit that was used in the study.  

Same comment as above.  

- Page I-62 – there are some extra numbers in some of the sentences here.  

These have been deleted.  

- Cardiovascular Mortality with short-term PM exposure – I find it a little awkward that the 

cardiovascular mortality section is presented separately from the “Mortality” section. Could these 

sections be combined, or perhaps the earlier section can refer to the latter section for related 

information?  

We have combined Cardiovascular Mortality in the Mortality section.  
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- UFP – it might be worth mentioning that there is no nation-wide network of monitors for UFPs, so 

studies rely on short-term or other special monitoring campaigns.  

This has been mentioned. 

Sulfur Dioxide 

- In the last paragraph, it would be helpful to describe the relationship between SO2 and sulfates. 

We have included a paragraph to describe this relationship.   

TACs  

- I think the first sentence providing the definition of a TAC may be confusing. I recommend revising 

to state: “Toxic air contaminants are a group of pollutants defined in the California Health and 

Safety Code (section 39655) as ‘air pollutant[s] which may cause or contribute to an increase in 

mortality or an increase in serious illness, or which may pose a present or potential hazard to human 

health.’”  

We have revised to your suggested sentence.  

VOCs  

- Page I-137, 1st paragraph –it would be helpful to add that specific VOCs that are air toxics are also 

subject to air toxics regulations.  

This has been included.  

- Page I-137, 3rd paragraph – For the MATES V data, please specify whether the percentages cited in 

this paragraph are derived from the measurement or the modeling results. 

We have clarified this.  

 - Page I-138, 2nd paragraph – while the statement that the MATES V data showed that the levels for 

individual pollutants were below the chronic RELs is correct, there was an exploratory analysis 

conducted as part of MATES V that calculated the chronic HI based on measurement data. That 

analysis showed that when the health effects of multiple pollutants acting on the same target organ 

systems are accounted for simultaneously, the hazard index is above one, indicating that the levels 

of air toxics in those locations could cause health effects. The results of that analysis should be cited 

here.  

We have cited the results of this analysis.  

- Page I-138, 2nd paragraph – The data comparing the reductions in air toxics cancer risk in EJ 

communities and non-EJ communities are based on the SB535 definition of a “disadvantaged 

community”. This definition should be specified, as there is no standard definition of what 

constitutes an environmental justice community. The 52% reduction in air toxics cancer risk in non-

EJ communities – is this figure based on revised MATES V modeling results? The MATES V final 

report cites this number as 53%.  

We have specified the definition based on SB535 and defined the basis for the percentage reduction. 

We have adjusted the percentage amount.  

- Page I-138, 2nd paragraph – the discussion about AB 617 communities should be in a separate 

paragraph. The work conducted through AB 617, including the local monitoring programs 
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implemented in the designated communities, are generally not part of the MATES program. 

Therefore, I recommend deleting the sentence that begins “MATES V study included local-scale 

studies…”. Instead, the discussion about AB 617 in this section should simply mention that the 

District has been implementing this law through community planning efforts as well as through 

BARCT and incentive program implementation.  

We have made these changes and reorganized the information presented.  

Conclusions  

- Figure I-12 – fix the formatting issue for the 2015 box.  

Fixed as suggested. 

Recent Research and Upcoming Topics 

While I agree that wildfire health impacts and potential impacts of air pollution exposures on 

COVID-19 outcomes are important and topical issues to address through research, the purpose 

of this section of the Appendix is not clear. Specifically, it is not clear why these particular 

studies were chosen to be highlighted when there are far more studies on these topics than the 

ones cited here. In particular, the Meo 2021 study has some serious methodological 

shortcomings and lack of clarity on their pollution exposure estimation methods. As a general 

comment, in the rush to publish studies related to COVID-19 outcomes, many studies utilized 

ecologic study designs or exposure models that do not reflect spatial variations in PM2.5 air 

pollution across regions. If you are to highlight studies of air pollution effects on COVID-19 

outcomes, I would strongly recommend describing some limitations of those studies.  

Here is one possible study to consider citing regarding air pollution and COVID-19 outcomes:  

- English et al. 2022 Environ Adv. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/  

We have rewritten this section including more studies and indicating the limitations of the ones mentioned.  

Here are some suggested studies to consider citing regarding wildfire air pollution health 

effects:  

- Jones et al 2020 J Am Heart Assoc. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428528/  

- Stowell et al 2019 Environ Int https://pubmed.ncbi.nlm.nih.gov/31520956/  

- Heaney et al 2022 Geohealth https://pubmed.ncbi.nlm.nih.gov/35795228/  

- This review paper from 2018 can provide some additional (albeit somewhat older) references: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/  

We have included the references suggested here.  

I thank the AQMD staff for considering my comments and recommendations to improve the 

Appendix I, and I look forward to reviewing a future draft of this report.  

Sincerely,  

Jo Kay Ghosh  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/
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Director of Research and Evaluation  

Heluna Health  

jghosh@helunahealth.org 

 

Comment Letter #84 

Comments on SCAQMD 2022 draft AQMP_Appendix 1 

Major comments: 

1. As mentioned in the Introduction, this is “a report on the health impacts of particulate matter 
in the South Coast Air Basin (SCAB)”. The purpose of this document is to provide “a brief summary of the 
conclusions of scientific reviews conducted by U.S. EPA and other scientific agencies, with some 
additional information from more recently published studies”. One would expect this Appendix to focus 
on studies within SCAB, especially including publications from recent years (e.g., the 2019 USEPA PM 
Integrated Science Assessment (ISA) included literature up to the end of 2017 or before 2018, and the 
2020 Ozone ISA included literature before April 2018). However, very few recent publications were 
included, especially in the ozone and PM sections. The individual studies that are mentioned are mostly 
older studies before the latest ISAs were released and didn’t necessarily focus on Southern California.  
 
I suggest the authors put more weight on studies conducted in Southern California or other areas with 

similar ranges of air pollution levels, climate patterns, and population demographics. Local climate, e.g., 

temperature, relative humidity, and geography, may also interact with health impacts of air pollution, 

especially ozone. Demographic characteristics, such as racial/ethnicity and socioeconomic status, should 

also be considered. 

Furthermore, recent literature suggests that dose-response relationships changed over time (Bi et al. 

2020 https://www.sciencedirect.com/science/article/abs/pii/S0013935120308628; Chen et al. 2021 

https://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(21)00168-6.pdf), as air pollution, 

population demographic distributions, health service/technology all change over time, studies 

conducted more recently are more relevant. 

There are many new articles on health effects of criteria air pollutants that have been published since 

2018. Here are some papers most relevant to Southern California identified from a brief search of 

Scopus: 

Thank you for your comment and for providing us with a list of references. Almost all have been included. 

The section that they are included in is indicated below. As for focusing on California specific studies, we 

have tried to include them in the section that is most appropriate. Other area studies are nonetheless 

included to highlight the health end point of concern.  

1)  Hao, H., Eckel, S.P., Hosseini, A., Van Vliet, E.D.S., Dzubur, E., Dunton, G., Chang, S.Y., Craig, K., 

Rocchio, R., Bastain, T., Gilliland, F., Okelo, S., Ross, M.K., Sarrafzadeh, M., Bui, A.A.T., Habre, R. 

Daily Associations of Air Pollution and Pediatric Asthma Risk Using the Biomedical REAI-Time Health 

Evaluation (BREATHE) Kit (2022) International Journal of Environmental Research and Public 

Health, 19 (6), art. no. 3578, . Sidell, M.A., Chen, Z.,  

Included in respiratory effects for short-term ozone, PM2.5, and NO exposure. 

https://www.sciencedirect.com/science/article/abs/pii/S0013935120308628
https://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(21)00168-6.pdf
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85126483038%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=wYyr%2B0VBSnUgk4a%2FCcgEQKDE%2BFuPU3HhGqoHsOPR%2BsI%3D&reserved=0
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2)  Ademu, L.O., Gao, J., Thompson, O.P., Ademu, L.A. 

Impact of Short-Term Air Pollution on Respiratory Infections: A Time-Series Analysis of COVID-19 

Cases in California during the 2020 Wildfire Season (2022) International Journal of Environmental 

Research and Public Health, 19 (9), art. no.  

Included in COVID-19 section. 

3)  Huang, B.Z., Chow, T., Eckel, S.P., Martinez, M.P., Lurmann, F., Thomas, D.C., Gilliland, F.D., Xiang, A.H. 

Ambient air pollution and COVID-19 incidence during four 2020–2021 case surges (2022) 

Environmental Research, 208, art. no. 112758, . Cited 1 time. 

Included in COVID-19 section. 

4)  Sun, Y., Li, X., Benmarhnia, T., Chen, J.-C., Avila, C., Sacks, D.A., Chiu, V., Slezak, J., Molitor, J., Getahun, 

D., Wu, J. Exposure to air pollutant mixture and gestational diabetes mellitus in Southern California: 

Results from electronic health record data of a large pregnancy cohort (2022) Environment 

International, 158, art. no. 106888, . Cited 3 times. 

Included in reproductive and developmental effects for long-term PM2.5 exposure  

5)  Petkus, A.J., Resnick, S.M., Wang, X., Beavers, D.P., Espeland, M.A., Gatz, M., Gruenewald, T., 

Millstein, J., Chui, H.C., Kaufman, J.D., Manson, J.E., Wellenius, G.A., Whitsel, E.A., Widaman, K., 

Younan, D., Chen, J.-C. 

Ambient air pollution exposure and increasing depressive symptoms in older women: The 

mediating role of the prefrontal cortex and insula 

(2022) Science of the Total Environment, 823, art. no. 153642, . Cited 2 times 

Included in nervous system effects for long-term PM2.5 and NO exposure. 

6)  Younan, D., Wang, X., Millstein, J., Petkus, A.J., Beavers, D.P., Espeland, M.A., Chui, H.C., Resnick, 

S.M., Gatz, M., Kaufman, J.D., Wellenius, G.A., Whitsel, E.A., Manson, J.E., Rapp, S.R., Chen, J.-C. 

Air quality improvement and cognitive decline in community-dwelling older women in the United 

States: A longitudinal cohort study 

(2022) PLoS Medicine, 19 (2), art. no. e1003893, .  

Included in nervous system effects for long-term PM2.5 exposure. 

7)  Ailshire, J., Walsemann, K.M. 

Education Differences in the Adverse Impact of PM2.5 on Incident Cognitive Impairment Among U.S. 

Older Adults 

(2021) Journal of Alzheimer's disease : JAD, 79 (2), pp. 615-625. Cited 4 times. 

Included in nervous system effects for long-term PM2.5 exposure. 

8)  Chen, C., Hayden, K.M., Kaufman, J.D., Espeland, M.A., Whitsel, E.A., Serre, M.L., Vizuete, W., 

Orchard, T.S., Wang, X., Chui, H.C., DAlton, M.E., Chen, J.-C., Kahe, K. 

Adherence to a MIND-Like Dietary Pattern, Long-Term Exposure to Fine Particulate Matter Air 

Pollution, and MRI-Based Measures of Brain Volume: The Women’s Health Initiative Memory Study-

MRI 

(2021) Environmental Health Perspectives, 129 (12), art. no. 127008, . Cited 2 times 

Included in nervous system effects for long-term PM2.5 exposure. 
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9)  Ilango, S.D., Gonzalez, K., Gallo, L., Allison, M.A., Cai, J., Isasi, C.R., Hosgood, D.H., Vasquez, P.M., 

Zeng, D., Mortamais, M., Gonzalez, H., Benmarhnia, T. 

Long-Term Exposure to Ambient Air Pollution and Cognitive Function among Hispanic/Latino Adults in 

San Diego, California 

(2021) Journal of Alzheimer's Disease, 79 (4), pp. 1489-1496. Cited 2 times 

Included in nervous system effects for long-term PM2.5 and ozone exposure. 

10)  Petkus, A.J., Younan, D., Wang, X., Beavers, D.P., Espeland, M.A., Gatz, M., Gruenewald, T., 

Kaufman, J.D., Chui, H.C., Millstein, J., Rapp, S.R., Manson, J.E., Resnick, S.M., Wellenius, G.A., 

Whitsel, E.A., Widaman, K., Chen, J.-C., Zammit, A. 

Associations between Air Pollution Exposure and Empirically Derived Profiles of Cognitive 

Performance in Older Women 

(2021) Journal of Alzheimer's Disease, 84 (4), pp. 1691-1707. 

Included in nervous system effects for long-term PM2.5 and NO exposure.  

11)  Ouidir, M., Seyve, E., Rivière, E., Bernard, J., Cheminat, M., Cortinovis, J., Ducroz, F., Dugay, F., Hulin, 

A., Kloog, I., Laborie, A., Launay, L., Malherbe, L., Robic, P.-Y., Schwartz, J., Siroux, V., Virga, J., Zaros, 

C., Charles, M.-A., Slama, R., Lepeule, J. 

Maternal ambient exposure to atmospheric pollutants during pregnancy and offspring term birth 

weight in the nationwide ELFE cohort 

(2021) International Journal of Environmental Research and Public Health, 18 (11), art. no. 5806, .  

Included in reproductive effects for long-term PM2.5 exposure. 

12)  Mann, J.K., Lutzker, L., Holm, S.M., Margolis, H.G., Neophytou, A.M., Eisen, E.A., Costello, S., Tyner, 

T., Holland, N., Tindula, G., Prunicki, M., Nadeau, K., Noth, E.M., Lurmann, F., Hammond, S.K., 

Balmes, J.R. 

Traffic-related air pollution is associated with glucose dysregulation, blood pressure, and oxidative 

stress in children 

(2021) Environmental Research, 195, art. no. 110870, . Cited 9 times. 

Included in metabolic effects for short- and long-term PM2.5 exposure and VOC exposure.  

13)  Toledo-Corral, C.M., Alderete, T.L., Herting, M.M., Habre, R., Peterson, A.K., Lurmann, F., Goran, 

M.I., Weigensberg, M.J., Gilliland, F.D. 

Ambient air pollutants are associated with morning serum cortisol in overweight and obese Latino 

youth in Los Angeles 

(2021) Environmental Health: A Global Access Science Source, 20 (1), art. no. 39, . Cited 1 time. 

Included in nervous system effects for short-term Ozone and NO exposure.  

14)  Burnor, E., Cserbik, D., Cotter, D.L., Palmer, C.E., Ahmadi, H., Eckel, S.P., Berhane, K., McConnell, R., 

Chen, J.-C., Schwartz, J., Jackson, R., Herting, M.M. 

Association of Outdoor Ambient Fine Particulate Matter with Intracellular White Matter 

Microstructural Properties among Children 

(2021) JAMA Network Open, 4 (12), art. no. e2138300, . Cited 3 times. 

Included in nervous system effects for long-term PM2.5 exposure. 
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X.M. Association between coarse particulate matter and inflammatory and hemostatic markers in a 

cohort of midlife women (2020) Environmental Health: A Global Access Science Source, 19 (1), art. 

no. 111, . Cited 1 time. 

Included in cardiovascular effects for long-term PM10-2.5 exposure.  

16)  Su, P.-F., Sie, F.-C., Yang, C.-T., Mau, Y.-L., Kuo, S., Ou, H.-T. 

Association of ambient air pollution with cardiovascular disease risks in people with type 2 

diabetes: a Bayesian spatial survival analysis 

(2020) Environmental Health: A Global Access Science Source, 19 (1), art. no. 110, . Cited 1 time. 

Included in cardiovascular effects for long-term PM2.5 and SO2 exposure. 

17)  Tavallali, P., Gharibi, H., Singhal, M., Schweizer, D., Cisneros, R. 

A multi-pollutant model: a method suitable for studying complex relationships in environmental 

epidemiology 

(2020) Air Quality, Atmosphere and Health, 13 (6), pp. 645-657. Cited 4 times. 

Not directly related to the topics in this appendix. 

18)  Pope, C.A., III, Coleman, N., Pond, Z.A., Burnett, R.T. 

Fine particulate air pollution and human mortality: 25+ years of cohort studies 

(2020) Environmental Research, 183, art. no. 108924, . Cited 112 times. 

Included in cancer effects for long-term PM2.5 exposure. 

19)  Chau, K., Franklin, M., Gauderman, W.J. 

Satellite-derived PM2.5 composition and its differential effect on children's lung function 

(2020) Remote Sensing, 12 (6), art. no. 1028, . Cited 10 times. 

Included in respiratory effects in healthy populations (lung function) for short-term PM2.5, SO2, and 

NO2 exposure. 

20)  Starling, A.P., Moore, B.F., Thomas, D.S.K., Peel, J.L., Zhang, W., Adgate, J.L., Magzamen, S., 

Martenies, S.E., Allshouse, W.B., Dabelea, D. Prenatal exposure to traffic and ambient air pollution 

and infant weight and adiposity: The Healthy Start study (2020) Environmental Research, 182, art. 

no. 109130, . Cited 19 times. 

  
Referenced in reproductive and developmental health effects for long-term PM2.5 exposure. 

21)  Wyatt, L.H., Peterson, G.C.L., Wade, T.J., Neas, L.M., Rappold, A.G. 

The contribution of improved air quality to reduced cardiovascular mortality: Declines in 

socioeconomic differences over time 

(2020) Environment International, 136, art. no. 105430, . Cited 3 times. 

Not directly related to this Appendix. 

22)  Petkus, A.J., Younan, D., Widaman, K., Gatz, M., Manson, J.E., Wang, X., Serre, M., Vizuete, W., Chui, 

H., Espeland, M.A., Resnick, S., Chen, J.-C. 

Exposure to fine particulate matter and temporal dynamics of episodic memory and depressive 
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symptoms in older women 

(2020) Environment International, 135, art. no. 105196, . Cited 17 times. 

Referenced in nervous system effects for long-term PM2.5 exposure.  

23)  Younan, D., Petkus, A.J., Widaman, K.F., Wang, X., Casanova, R., Espeland, M.A., Gatz, M., 

Henderson, V.W., Manson, J.E., Rapp, S.R., Sachs, B.C., Serre, M.L., Gaussoin, S.A., Barnard, R., 

Saldana, S., Vizuete, W., Beavers, D.P., Salinas, J.A., Chui, H.C., Resnick, S.M., Shumaker, S.A., Chen, 

J.-C. Particulate matter and episodic memory decline mediated by early neuroanatomic biomarkers 

of Alzheimer's disease (2020) Brain, 143 (1), pp. 289-302. 

Referenced in nervous system effects for long-term PM2.5 exposure. 
 

24)  Ebisu, K., Malig, B., Hasheminassab, S., Sioutas, C. 

Age-specific seasonal associations between acute exposure to PM2.5 sources and cardiorespiratory 

hospital admissions in California 

(2019) Atmospheric Environment, 218, art. no. 117029, . Cited 7 times. 

Referenced in cardiovascular effects for short-term PM2.5 exposure. 

25)  Jo, H., Eckel, S.P., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Lurmann, F.W., Funk, W.E., 

Xiang, A.H., McConnell, R. 

Gestational diabetes mellitus, prenatal air pollution exposure, and autism spectrum disorder 

(2019) Environment International, 133, art. no. 105110, . Cited 16 times. 

Included in reproductive effects for long-term ozone exposure.  

26)  Jo, H., Eckel, S.P., Wang, X., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Molshatzki, N., 

Lurmann, F.W., Funk, W.E., Xiang, A.H., McConnell, R. 

Sex-specific associations of autism spectrum disorder with residential air pollution exposure in a 

large Southern California pregnancy cohort 

(2019) Environmental Pollution, 254, art. no. 113010, . Cited 24 times. 

Already included. 

27)  Jo, H., Eckel, S.P., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Lurmann, F., Funk, W.E., 

McConnell, R., Xiang, A.H. 

Associations of gestational diabetes mellitus with residential air pollution exposure in a large 

Southern California pregnancy cohort 

(2019) Environment International, 130, art. no. 104933, . Cited 30 times. 

Included in reproductive effects for long term ozone exposure.  

28)  Schwarz, L., Bruckner, T., Ilango, S.D., Sheridan, P., Basu, R., Benmarhnia, T. 

A quantile regression approach to examine fine particles, term low birth weight, and racial/ethnic 

disparities 

(2019) Environmental Epidemiology, 3 (4), art. no. e060, . Cited 8 times. 

Included in reproductive effects for long-term PM2.5 exposure. 

29)  Hajat, A., Diezroux, A.V., Castro-Diehl, C., Cosselman, K., Golden, S.H., Hazlehurst, M.F., Szpiro, A., 

Vedal, S., Kaufman, J.D. 

The association between long-term air pollution and urinary catecholamines: Evidence from the 
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multi-ethnic study of atherosclerosis 

(2019) Environmental Health Perspectives, 127 (5), art. no. 057007, . Cited 16 times. 

   Included in nervous system effects for long-term PM2.5 exposure.  

30)  Enders, C., Pearson, D., Harley, K., Ebisu, K. 

Exposure to coarse particulate matter during gestation and term low birthweight in California: 

Variation in exposure and risk across region and socioeconomic subgroup 

(2019) Science of the Total Environment, 653, pp. 1435-1444. Cited 13 times. 

Included in reproductive effects for long-term PM10 exposure. 

31)  Huang, H., Woodruff, T.J., Baer, R.J., Bangia, K., August, L.M., Jellife-Palowski, L.L., Padula, A.M., 

Sirota, M. 

Investigation of association between environmental and socioeconomic factors and preterm birth in 

California 

(2018) Environment International, 121, pp. 1066-1078. Cited 17 times. 

Not directly related to information referenced in this Appendix. 

32)  Ebisu, K., Malig, B., Hasheminassab, S., Sioutas, C., Basu, R. 

Cause-specific stillbirth and exposure to chemical constituents and sources of fine particulate matter 

(2018) Environmental Research, 160, pp. 358-364. Cited 26 times. 

Included in reproductive effects for long-term PM2.5 exposure. 

33)  Toledo-Corral, C.M., Alderete, T.L., Habre, R., Berhane, K., Lurmann, F.W., Weigensberg, M.J., Goran, 

M.I., Gilliland, F.D. 

Effects of air pollution exposure on glucose metabolism in Los Angeles minority children 

(2018) Pediatric Obesity, 13 (1), pp. 54-62. Cited 54 times. 

Included in metabolic effects for short-term PM2.5 and NO2 exposure. 

These are recent review articles published since 2018: 

1) Yu, X., Rahman, M.M., Wang, Z., Carter, S.A., Schwartz, J., Chen, Z., Eckel, S.P., Hackman, D., Chen, J.-
C., Xiang, A.H., McConnell, R. Evidence of susceptibility to autism risks associated with early life 
ambient air pollution: A systematic review (2022) Environmental Research, 208 

Included in reproductive effects for long-term Ozone exposure. 

 
2) Gong, C., Wang, J., Bai, Z., Rich, D.Q., Zhang, Y. Maternal exposure to ambient PM2.5 and term birth 

weight: A systematic review and meta-analysis of effect estimates (2022) Science of the Total 
Environment, 807 

Included in reproductive effects for long-term PM2.5 exposure. 
 

3) Xie, G., Sun, L., Yang, W., Wang, R., Shang, L., Yang, L., Qi, C., Xin, J., Yue, J., Chung, M.C. Maternal 
exposure to PM2.5 was linked to elevated risk of stillbirth (2021) Chemosphere, 283 

Included in reproductive effects for long-term PM2.5 exposure. 

4) Bevan, G.H., Al-Kindi, S.G., Brook, R., Rajagopalan, S. Ambient Air Pollution and Atherosclerosis: 
Recent Updates (2021) Current Atherosclerosis Reports, 23 (10) 
Included in cardiovascular effects for long-term PM2.5 exposure.  
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85008255631%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=4uwSeFfGiEeo7uYDFsC9XYTbxc1gxFSi0xfbC4b7GD8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85008255631%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=4uwSeFfGiEeo7uYDFsC9XYTbxc1gxFSi0xfbC4b7GD8%3D&reserved=0
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5) Lee, Y.-G., Lee, P.-H., Choi, S.-M., An, M.-H., Jang, A.-S. Effects of air pollutants on airway diseases 

(2021) International Journal of Environmental Research and Public Health, 18 (18) 

This is article discussed more of the mechanism of action of the pollutants than the health effect. It is 
not directly relevant to this Appendix.  

6) Chun, H., Leung, C., Wen, S.W., McDonald, J., Shin, H.H. 
Maternal exposure to air pollution and risk of autism in children: A systematic review and meta-
analysis. (2020) Environmental Pollution, 256 
Included in reproductive and developmental effects for long-term PM2.5 and NO exposure.  
 

7) Gruzieva, O., Xu, C.-J., Yousefi, P., Relton, C., Merid, S.K., Breton, C.V., Gao, L., Volk, H.E., Feinberg, J.I., 
Ladd-Acosta, C., Bakulski, K., Auffray, C., Lemonnier, N., Plusquin, M., Ghantous, A., Herceg, Z., Nawrot, 
T.S., Pizzi, C., Richiardi, L., Rusconi, F., Vineis, P., Kogevinas, M., Felix, J.F., Duijts, L., Den Dekker, H.T., 
Jaddoe, V.W.V., Ruiz, J.L., Bustamante, M., Antó, J.M., Sunyer, J., Vrijheid, M., Gutzkow, K.B., 
Grazuleviciene, R., Hernandez-Ferrer, C., Annesi-Maesano, I., Lepeule, J., Bousquet, J., Bergström, A., 
Kull, I., Söderhäll, C., Kere, J., Gehring, U., Brunekreef, B., Just, A.C., Wright, R.J., Peng, C., Gold, D.R., 
Kloog, I., Demeo, D.L., Pershagen, G., Koppelman, G.H., London, S.J., Baccarelli, A.A., Melén, E. 
Prenatal particulate air pollution and DNA methylation in newborns: An epigenome-wide meta-
analysis. (2019) Environmental Health Perspectives, 127 (5) 
Included in reproductive and developmental effects for long-term PM2.5 exposure. 

8) Ritz, B., Hoffmann, B., Peters, A. The effects of fine dust, ozone, and nitrogen dioxide on health 
(2019) Deutsches Arzteblatt International, 116 (51-52), pp. 881-886. 
This review article has been included in the PM summary section.  
 

9) Papadogeorgou, G., Kioumourtzoglou, M.-A., Braun, D., Zanobetti, A. Low Levels of Air Pollution and 
Health: Effect Estimates, Methodological Challenges, and Future Directions (2019) Current 
environmental health reports, 6 (3), pp. 105-115. 
This review article has been included in the PM summary section.  
 

10) Liu, Q., Gu, X., Deng, F., Mu, L., Baccarelli, A.A., Guo, X., Wu, S. Ambient particulate air pollution and 
circulating C-reactive protein level: A systematic review and meta-analysis (2019) International 
Journal of Hygiene and Environmental Health, 222 (5), pp. 756-764 

Included in cardiovascular effects for short-term and long-term PM2.5 and PM10 exposure.  

Wildfire studies: 

1) Fann, N., Alman, B., Broome, R.A., Morgan, G.G., Johnston, F.H., Pouliot, G., Rappold, A.G. The 

health impacts and economic value of wildland fire episodes in the U.S.: 2008–2012 (2018) Science 

of the Total Environment, 610-611, pp. 802-809.  

This study uses models to determine economic costs and not directly related to what is included in this 

appendix. 

2) Meo, S.A., Abukhalaf, A.A., Alomar, A.A., Alessa, O.M., Sami, W., Klonoff, D.C. Effect of 

environmental pollutants PM-2.5, carbon monoxide, and ozone on the incidence and mortality of 

SARS-COV-2 infection in ten wildfire affected counties in California (2021) Science of the Total 

Environment, 757, art. no. 143948. 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85075343990%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=7jISk0evJnscMEAs2KWKzh2yaqveAyokNCtfDg9B8Js%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85075343990%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=7jISk0evJnscMEAs2KWKzh2yaqveAyokNCtfDg9B8Js%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85067304041%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=KFXZoKWRUpUf4wOUhASlisgY1uDLI%2FmRXjanLz3%2Bj50%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85067304041%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=KFXZoKWRUpUf4wOUhASlisgY1uDLI%2FmRXjanLz3%2Bj50%3D&reserved=0
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Included already. 

3) Aguilera, R., Corringham, T., Gershunov, A., Benmarhnia, T. 

Wildfire smoke impacts respiratory health more than fine particles from other sources: observational 

evidence from Southern California. (2021) Nature Communications, 12 (1) 

Included in the wildfires section. 

 

4) Heaney, A., Stowell, J.D., Liu, J.C., Basu, R., Marlier, M., Kinney, P. 

Impacts of Fine Particulate Matter From Wildfire Smoke on Respiratory and Cardiovascular Health in 

California. (2022) GeoHealth, 6 (6) 

 Included in the wildfires section. 

5) Naqvi, H.R., Mutreja, G., Shakeel, A., Singh, K., Abbas, K., Naqvi, D.F., Chaudhary, A.A., Siddiqui, 

M.A., Gautam, A.S., Gautam, S., Naqvi, A.R. Wildfire-induced pollution and its short-term impact on 

COVID-19 cases and mortality in California (2022) Gondwana Research. 

Included in the COVID-19 section. 

6) Sharma, A., Valdes, A.C.F., Lee, Y. Impact of Wildfires on Meteorology and Air Quality (PM2.5 and 

O3) over Western United States during September 2017 (2022) Atmosphere, 13 (2), art. no. 262. 

This not as focused on health impacts and thus not as relevant to this Appendix. 

For each pollutant, table or figure summaries of the literature would be more straightforward and much 

appreciated.  

Thank you for your comment. We agree that table or figure summaries of the literature for each 

pollutant would be helpful. Unfortunately, given the timeline of the 2022 AQMP it would be difficult to 

do this in a meaningful way with the large number of papers included in this report. However, staff will 

consider adding such a table in the future.   

2. For the AQMP, it may be helpful to have an overview of the health effects of cumulative exposures to 

multiple pollutants by air district, since people are subject to the stress of multiple air pollutants at the 

same time. In Table I-7, excess cases of similar outcomes are summarized, e.g., outcomes related to 

asthma, associated with different pollutants. It would be helpful if these estimates are extrapolated to 

other pollutants.  

Staff acknowledge that cumulative exposure to multiple air pollutants is an important consideration. 

However, the regulatory framework and the control measures developed within the 2022 AQMP are 

pollutant-specific for six major criteria pollutants covered under sections 108 and 109 of the Clean Air 

Act. This is appropriate, in that different pollutants can differ in their sources, their times and places of 

occurrence, the kinds of health effects they may cause, and their overall levels of health risk. Different 

pollutants, from the same or other sources, often occur together. Evidence from recent studies is 

consistent in supporting an association between a single pollutant concentrations and respiratory health 

effects independent of coexposures to correlated pollutants. For example, across pollutants, single-

pollutant associations reported between ozone and a range of respiratory-related hospital admissions 

and emergency department (ED) visits were persistent, although sometimes lessened, in copollutant 

models (U.S. EPA, 2020). While the combined effects of multiple air pollutants that occur simultaneously 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85102172818%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=pIr%2B%2FJYuEh7H%2B449S1oJ2eqc5IjFdmEwENBl%2F3dC4JE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85102172818%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=pIr%2B%2FJYuEh7H%2B449S1oJ2eqc5IjFdmEwENBl%2F3dC4JE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85132875711%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Gpt4z%2BMDbA2YbC4RxaHztXJ1Rlamwp35IpPYI9vEPgc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85132875711%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Gpt4z%2BMDbA2YbC4RxaHztXJ1Rlamwp35IpPYI9vEPgc%3D&reserved=0
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are important, single-pollutant associations still hold true. Furthermore, the air quality standards address 

each criteria pollutant separately. Therefore, this Appendix is divided into sections by pollutant. 

 

Minor comments: 

1. Page I-2, American Heart Association (AHA) also periodically published scientific statements based on 

expert review on cardiovascular effects from air pollution. 

2004 review: https://www.ahajournals.org/doi/10.1161/01.cir.0000128587.30041.c8 

2010 review: https://www.ahajournals.org/doi/10.1161/cir.0b013e3181dbece1 

2020 review: https://www.ahajournals.org/doi/10.1161/CIR.0000000000000931 

Since the mortality associated with PM mainly related to cardiovascular outcomes, AHA publications 

should be referenced. 

The most recent AHA has been referenced and included in the PM2.5 section.  

2. On page I-36, the sentence about blood pressure in the middle of metabolic effects section is out of 

place. 

High blood pressure is tied to obesity and thus one of the factors.  

3. For PM2.5, short-term cardiovascular effects did not include subclinical effects. Studies on adverse 

birth outcomes were not included in the short-term health effect section, but mixed with long-term 

health effects. Usually, trimester and full pregnancy exposures would be considered long-term 

exposures, while exposures within a few day(s) or one week prior to delivery would be considered short-

term exposures.  

We have added in subclinical effects and for the birth outcomes we have made a note in the short-term 

section to reference the long-term section.  

4. For the sensitive population sections under ozone and PM, I suggest adding the population size and 

percentage of the SCAQMD territory in the table or text, if available (unless that will be covered in the 

economic report?). The younger and higher percentage of non-White populations in this region may 

exacerbate health risks from ambient air pollution.  

This comment is addressed in the socioeconomic analysis for the 2022 AQMP. The detailed report can be 

found here: Socioeconomic Analysis.3 

 

5. For the health burden analysis of ozone and PM in the South Coast Air Basin, more explanation is 
needed about the analysis in the 2016 AQMP. Were the 1,400 and 2,700 premature deaths for 2023 and 
2031, respectively, reported annually? How was “an average of about 1,500 avoided premature deaths 
per year” calculated? Was it based on the projected air concentrations without control?  
 

 

3 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 

https://www.ahajournals.org/doi/10.1161/01.cir.0000128587.30041.c8
https://www.ahajournals.org/doi/10.1161/cir.0b013e3181dbece1
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000931
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Table I-8, why wasn’t short-term PM2.5 exposure included in the mortality-related benefits? 

There are new resources/tools available to estimate the health burden associated with air pollution 

exposure, e.g., CalEnviroScreen, California Healthy Places Index, ATSDR/CDC Social Vulnerability Index, 

etc. SCAQMD should consider redoing the risk estimate using newer data. 

This section has been removed from Appendix 1 and is more appropriately discussed in the 

socioeconomic analysis for the 2022 AQMP. The detailed report can be found here: Socioeconomic 

Analysis.4 

6. For NO2, subtitles by short/long-term outcomes would be appreciated, at least for the major 

categories: respiratory, cardiovascular, other outcomes, etc. 

This section has been reorganized and labelled. 

7. The “Toxic Air Contaminants” section does not include any health effects associated with TACs.  

TACs is a large category for which individual contaminants can be researched. We have included only a 

discussion on diesel and VOCs.  

 

Comment Letter #85 

From: Osterman, Gregory B (US 329I) <gregory.b.osterman@jpl.nasa.gov> 

Sent: Saturday, August 13, 2022 2:44 PM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Subject: Air Quality and Health Appendix - Comments 

Hi Sang-Mi, 

I apologize for this being late. I did go through the Air Quality and Health appendix, though I focused 

mostly on the ozone sections. The document looks to be very thorough, with an impressive amount of 

referenced support for the need to help alleviate the effects of air quality on human health. 

I did not ask any questions during the meeting, I felt my questions were asked by other members of the 

committee and answered during the meeting. My questions had to do with the ISA, which I was not too 

familiar with. The relationships in table I-2 seem to be very conservative when describing the risks to 

health from ozone exposure, but now I understand that they are defined by the EPA. The case for the 

effects of ozone on health is still overwhelmingly made in the document. 

Also I know that the team that wrote the appendix had to stop at some point and could not consider the 

most recent papers. I did a quick search and found the attached paper that started with the same premise 

as table I-2, that the relationship between long-term ozone exposure and cardiovascular mortality has not 

been established as causal. The findings of the paper seem to support the relationship and add to the 

evidence that their might be a causal relationship. Maybe the team already saw this paper, I just found it 

and thought I would pass it along. 

 

4 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Lastly, and this is closer to the subject area I am more familiar with, I did not see any papers from the 

NASA Health and Air Quality Applied Science Team about air quality and health effects that utilize satellite 

data. These are more recent papers (publication list here), so maybe they came out after the appendix 

draft was completed. But there seem to be some papers that might help illustrate the relationships 

between PM2.5, NO2 or ozone and health. As you know the satellite data has limitations, but is good at 

looking at larger areas or away from places with surface instrumentation. In particular, Susan Anenberg’s 

group has published some interesting papers (link). The appendix is very thorough, it might not need the 

satellite papers, but I thought I would point them out. 

Again, great job by the SCAQMD team working on the draft AQMP and the health effects appendix in 

particular. 

Best regards, 

 Greg 

We appreciate your comments and suggestions. We have included the paper that you have cited on ozone 

exposure and cardiovascular mortality (See page 44). In the Recent Research and Upcoming Topics Section, 

we have included a subsection on satellite data citing some of the papers you have mentioned.  

 

Comment Letter #86 

From: Holmes-Gen, Bonnie@ARB <bonnie.holmes-gen@arb.ca.gov>  

Sent: Monday, August 15, 2022 5:54 PM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Cc: Scheehle, Elizabeth@ARB <Elizabeth.Scheehle@arb.ca.gov> 

Subject: Input for SCAQMD Advisory Council 

Thank you Sang-Mi for the opportunity to participate in the SCAQMD Advisory Council.  Per our 

discussion on Thursday,  I am attaching CARB/OEHHA and CARB/OEHHA/CalEPA comments that were 

submitted in response to the EPA ISA and policy documents for PM 2.5 and Ozone. These comments 

include references to epidemiological research demonstrating strong evidence of effects below the 

current federal standards as well as gaps in information that should be addressed in updating federal 

ozone and PM 2.5 standards to ensure that vulnerable populations including low-income communities 

and communities of color, are protected.  Please let me know how I can provide further assistance. 

Thank you and we look forward to hearing from you on next steps. 

Bonnie Holmes-Gen 

Bonnie Holmes-Gen  

Branch Chief 

Health and Exposure Assessment Branch 

California Air Resources Board 

bonnie.holmes-gen@arb.ca.gov 

Pronouns: she/her 

https://haqast.org/haqast-publications-2/
https://publichealth.gwu.edu/departments/environmental-and-occupational-health/susan-anenberg
mailto:bonnie.holmes-gen@arb.ca.gov
mailto:slee@aqmd.gov
mailto:Elizabeth.Scheehle@arb.ca.gov
mailto:bonnie.holmes-gen@arb.ca.gov
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Thank you for providing us these supporting documents. We have reviewed the different attachments and 

included the references cited.  

 

 

Summary of Comments from the Advisory Council Meeting on August 10, 2022 w/Response 

There were several comments that expressed broad interest to review the socioeconomic analysis and 

health benefits associated with the 2022 AQMP. A few council members wanted to see how air quality 

and health impacts differentiated by race, ethnicity, and geographic location. There was also a request 

to assess the dual impacts of heat waves on air pollution and health effects. Further, there was a 

comment to discuss the limitations of the studies cited to address the health impacts of Covid-19. 

Finally, there was a comment to evaluate the health effects of cumulative exposure to multiple health 

effects.  

To address the comments pertaining to the socioeconomic analysis staff held an additional Advisory 

Council meeting to discuss the results of the socioeconomic analysis. The detailed report can be found 

here: Socioeconomic Analysis.5 

The topics of health impacts from heat waves and COVID-19 were expanded on in the Recent Research 

and Upcoming Topics section and the limitations were discussed there as well.  

Regarding cumulative exposure of multiple air pollutants, staff agrees that cumulative exposures are an 

important consideration. However, the regulatory framework and the control measures developed in the 

2022 AQMP are pollutant-specific for six major outdoor pollutants covered under section 108 and 109 of 

the Clean Air Act. This is appropriate, in that different pollutants can differ in their sources, their times 

and places of occurrence, the kinds of health effects they may cause, and their overall levels of health 

risk. Different pollutants, from the same or other sources, often occur together. Evidence from recent 

studies is consistent in supporting an association between a single pollutant concentrations and 

respiratory health effects independent of coexposures to correlated pollutants. For example, across 

pollutants, single-pollutant associations reported between ozone and a range of respiratory-related 

hospital admissions and emergency department (ED) visits were persistent, although sometimes 

lessened, in copollutant models (U.S. EPA, 2020). While the combined effects of multiple air pollutants 

that occur simultaneously is important, single-pollutant associations still hold true. Furthermore, the air 

quality standards address each criteria pollutant separately. Therefore, this Appendix is divided into 

sections by pollutant. 

 

5 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis. 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Summary of Comments Related to Health Effects from the Joint Meeting of the Advisory Council and 

the STMPR Advisory Group on October 5th, 2022 w/Response 

There was only one comment directly related to the health effects analysis of Appendix 1 from this 

meeting. This comment was from Dr. James Enstrom that referenced his written comments he 

submitted for review of Appendix 1. He requested that we review the state of the science around 

personal exposure to ozone and PM2.5, wherein he challenges that actual personal exposure is below 

the NAAQS, as well as the reported human health effects.  

Staff have included a response to Dr. James Enstrom’s written comment. We have also included this 

opinion in the introduction of Appendix 1, where we have provided a link to the additional research that 

Dr. Enstrom has cited.  

 


