
DOCKETED 
Docket Number: 19-BSTD-03 

Project Title: 2022 Energy Code Pre-Rulemaking 

TN #: 234956 

Document Title: Jonathan Green Comments - Indoor Air Quality 

Description: N/A 

Filer: System 

Organization: Jonathan Green 

Submitter Role: Public  

Submission Date: 9/30/2020 7:35:36 AM 

Docketed Date: 9/30/2020 

 



Comment Received From: Jonathan Green 
Submitted On: 9/30/2020 

Docket Number: 19-BSTD-03 

Indoor Air Quality 

I would like to fully support the Rocky Mountain Institute's response to SoCalGas on 
indoor Air Quality. I would like to add and emphasize my disappointment in the 

SoCalGas arguments using outdated studies and deceptive science to discourage 
adoption of healthier standards that benefit some of the most vulnerable and 
disadvantaged. I appreciate all your efforts to improve these standards in light of the 

plethora of community comment, but it is imperative that these standards be established 
in the community interest with the best information available. 
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Septemberꢀ28,ꢀ2020ꢀ
ꢀ
CaliforniaꢀEnergyꢀCommissionꢀꢀ
DocketꢀOffice,ꢀMS-4ꢀ
1516ꢀNinthꢀStreetꢀMS-4ꢀꢀ
Sacramento,ꢀCAꢀ95814-5512ꢀꢀ
ꢀ
Re:ꢀReplyꢀCommentsꢀtoꢀSoCalGas’sꢀAugustꢀ24,ꢀ2020ꢀCommentsꢀonꢀIndoorꢀAirꢀQuality,ꢀ
Docketꢀ#19-BSTD-03ꢀ(2022ꢀEnergyꢀCodeꢀPre-Rulemaking)ꢀꢀ
ꢀ
DearꢀCommissionersꢀandꢀStaff:ꢀ
ꢀ
Inꢀ2020,ꢀCaliforniansꢀareꢀlikelyꢀspendingꢀmoreꢀtimeꢀatꢀhomeꢀthanꢀever.ꢀBeforeꢀtheꢀCOVID-
19ꢀpandemic,ꢀpeopleꢀgenerallyꢀspentꢀnearlyꢀ90%ꢀofꢀtheirꢀtimeꢀindoors.1ꢀWithꢀtheꢀCOVID-
19-relatedꢀstay-at-homeꢀorders,ꢀasꢀwellꢀasꢀtheꢀwidespreadꢀsmokeꢀfromꢀrecentꢀwildfires,ꢀ
manyꢀpeopleꢀareꢀinsideꢀtheirꢀhomesꢀevenꢀmore,ꢀandꢀtheꢀqualityꢀofꢀourꢀindoorꢀairꢀisꢀ
becomingꢀincreasinglyꢀsalient.ꢀForꢀtheseꢀreasons,ꢀRockyꢀMountainꢀInstituteꢀ(RMI),ꢀ
RedwoodꢀEnergy,ꢀGuttmannꢀ&ꢀBlaevoetꢀConsultingꢀEngineers,ꢀMothersꢀOutꢀFront,ꢀNaturalꢀ
ResourcesꢀDefenseꢀCouncilꢀ(NRDC),ꢀandꢀSierraꢀClubꢀfeelꢀcompelledꢀtoꢀrespondꢀtoꢀtheꢀ
TechnicalꢀComments2ꢀandꢀAttachment3ꢀsubmittedꢀbyꢀSouthernꢀCaliforniaꢀGasꢀCompanyꢀ
(SoCalGas)ꢀtoꢀtheꢀCaliforniaꢀEnergyꢀCommissionꢀonꢀAugustꢀ24,ꢀ2020.ꢀOurꢀresponseꢀtodayꢀ
focusesꢀonꢀtheꢀportionsꢀofꢀSoCalGas’sꢀTechnicalꢀCommentsꢀandꢀAttachmentꢀthatꢀcritiqueꢀ
RMIꢀandꢀRedwoodꢀEnergy’sꢀletterꢀfromꢀAprilꢀ10,ꢀ2020ꢀ(JointꢀComments).4ꢀꢀ
ꢀ
Inꢀadditionꢀtoꢀdetailedꢀcommentsꢀonꢀsixꢀmainꢀcriticisms,5ꢀSoCalGasꢀlistsꢀeightꢀbulletꢀpointsꢀ
onꢀpageꢀ1ꢀofꢀtheirꢀAttachmentꢀ(hereinafterꢀreferredꢀtoꢀasꢀ“SoCalGasꢀComments”).6ꢀTheseꢀ

 
1 Neil K. Klepis et al., “The National Human Activity Pattern Survey (NHAPS): A Resource for Assessing Exposure to 
Environmental Pollutants,” Journal of Exposure Analysis and Environmental Epidemiology, 11(3). March 2001, 
https://www.ncbi.nlm.nih.gov/pubmed/11477521. 
2 SoCalGas, Technical Comments Regarding Pre-Rulemaking for the California 2022 Energy Code Compliance 
Metrics, Docket # 19-BSTD-03, TN#234420 (filed Aug. 24, 2020) [hereinafter referred to as “SoCalGas Technical 
Comments”]. 
3 SoCalGas, Attachment A: Comments on Indoor Air Quality Arguments Presented in Written Comments in 
Response to the March 26, 2020 Pre-Rulemaking Workshop for the California 2022 Energy Standard, Title 24, Docket 
No. 2019-BSTD-03, TN#234419 (filed Aug.24, 2020) [hereinafter referred to as “SoCalGas Comments”].  
4 Rocky Mountain Institute & Redwood Energy, Comments on Docket No. 2019-BSTD-03 (2022 Energy Code Pre-
Rulemaking), March 26, 2020 Workshop, TN#232712 (Apr. 10, 2020) [hereinafter referred to as “Joint Comments”]. 
Note that RMI, jointly with other groups, also submitted two sets of comments to the Codes and Standards 
Enhancement (CASE) team, in response to the CASE report on Multifamily Indoor Air Quality. Those two sets of 
comments, addressing indoor air quality and ventilation, are attached as Appendix A and Appendix B to this letter. 
5 See SoCalGas Comments, p.2. 
6 Id, p.1. 
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bulletꢀpointsꢀpertainꢀtoꢀtheꢀ“research”ꢀandꢀ“conclusions”ꢀofꢀanꢀunidentifiedꢀ“report”ꢀorꢀ
“study,”ꢀandꢀdoꢀnotꢀaddressꢀtheꢀcontentꢀofꢀourꢀJointꢀComments.7ꢀTherefore,ꢀweꢀfocusꢀhereꢀ
onꢀtheꢀsixꢀmainꢀpointsꢀthatꢀSoCalGasꢀraisesꢀinꢀresponseꢀtoꢀourꢀJointꢀComments,ꢀwhichꢀweꢀ
groupꢀintoꢀfourꢀcategoriesꢀforꢀclarityꢀofꢀresponse.ꢀꢀꢀꢀꢀ
ꢀ
Inꢀparticular,ꢀthisꢀletterꢀrespondsꢀtoꢀSoCalGas’sꢀcommentsꢀbyꢀaddressingꢀtheꢀfollowingꢀ
points:ꢀ
ꢀ

A. Ampleꢀscientificꢀevidenceꢀshowsꢀthatꢀnitrogenꢀdioxideꢀ(NO2)ꢀandꢀgasꢀstovesꢀasꢀaꢀ
sourceꢀofꢀNO2,ꢀincreaseꢀtheꢀriskꢀofꢀasthma,ꢀespeciallyꢀinꢀchildren8ꢀ

B. Researchꢀsuggestsꢀthatꢀlowerꢀincomeꢀcommunitiesꢀandꢀcommunitiesꢀofꢀcolorꢀmayꢀbeꢀ
atꢀhigherꢀriskꢀofꢀhealthꢀimpactsꢀfromꢀindoorꢀNO2ꢀpollution,ꢀdueꢀtoꢀhigherꢀasthmaꢀ
ratesꢀandꢀbuildingꢀconditionsꢀthatꢀcanꢀresultꢀinꢀhigherꢀNO2ꢀconcentrations9ꢀꢀ

C. Inꢀapplyingꢀitsꢀmandateꢀtoꢀconsiderꢀindoorꢀairꢀqualityꢀwhenꢀdevelopingꢀbuildingꢀ
energyꢀefficiencyꢀstandards,ꢀtheꢀCECꢀshouldꢀensureꢀthatꢀitsꢀventilationꢀstandardsꢀ
reflectꢀtheꢀlatestꢀscienceꢀandꢀprotectꢀpublicꢀhealth,ꢀincludingꢀforꢀtheꢀmostꢀvulnerableꢀ
communities10ꢀ

D. Studiesꢀbasedꢀonꢀin-homeꢀandꢀlaboratoryꢀmeasurementsꢀshowꢀthatꢀgasꢀcookingꢀcanꢀ
generateꢀpollutantsꢀatꢀlevelsꢀthatꢀwouldꢀexceedꢀoutdoorꢀstandards11ꢀꢀ

ꢀ
A.ꢀTheꢀfactꢀthatꢀgasꢀstovesꢀandꢀnitrogenꢀdioxideꢀ(NO2)ꢀpollutionꢀcanꢀincreaseꢀtheꢀriskꢀ
ofꢀasthmaꢀisꢀwell-established,ꢀwithꢀtheꢀpeer-reviewedꢀscienceꢀsupportingꢀthisꢀfactꢀ
becomingꢀclearerꢀoverꢀtimeꢀꢀꢀ
ꢀ
SoCalGasꢀassertsꢀthatꢀtheꢀrelationshipꢀbetweenꢀgasꢀstoveꢀpollutionꢀandꢀchildhoodꢀasthmaꢀ
riskꢀisꢀnotꢀjustifiedꢀbyꢀcitedꢀliterature.12ꢀContraryꢀtoꢀSoCalGas’sꢀclaim,ꢀtheꢀrelationshipꢀ
betweenꢀgasꢀcookingꢀandꢀchildhoodꢀasthmaꢀisꢀwell-documentedꢀinꢀpeer-reviewedꢀ
literature.ꢀInꢀsupportꢀofꢀitsꢀassertion,ꢀSoCalGasꢀcriticizesꢀaꢀ1992ꢀarticleꢀbyꢀHasselbladꢀetꢀ
al.13ꢀTheꢀJointꢀCommentsꢀdidꢀnotꢀciteꢀtheꢀ1992ꢀHasselbladꢀarticle.ꢀInstead,ꢀourꢀcommentsꢀ
reliedꢀuponꢀtheꢀmuchꢀmoreꢀcurrentꢀandꢀcomprehensiveꢀLinꢀetꢀal.ꢀmeta-analysis,ꢀwhichꢀwasꢀ

 
7 Two of the bullet points could potentially be read as applying more broadly than just the unidentified “report” or 
“study,” so we will briefly address them. First, SoCalGas calls into question the relevance of 1- or 2-hour exposure 
studies, citing a survey that found that meal preparation times can be less than one hour. As described further in 
Section A below, there is substantial evidence that short-term NO2 exposure (in the range of minutes) can result in 
respiratory health effects. Second, SoCalGas states that that electric cooking can generate particulate matter (PM2.5). 
While the act of cooking food itself can produce particulate matter, it is important to note that gas stoves have been 
found to produce PM2.5 levels twice as high as electric stoves See Tianchao Hu, Brett C Singer, Jennifer M Logue, 
Compilation of Published PM2.5 Emission Rates for Cooking, Candles and Incense for Use in Modeling Exposures in 
Residences, Ernest Orlando Lawrence Berkeley National Laboratory, 2012, p. 11, 
https://www.osti.gov/biblio/1172959 . 
8 Responding to SoCalGas’s Claim 2. 
9 Responding to SoCalGas’s Claim 3. 
10 Responding to SoCalGas’s Claims 4–6. 
11 Responding to SoCalGas’s Claim 1. 
12 See SoCalGas Comments, p.4–8. 
13 See SoCalGas comments, p. 4-5 (citing Hasselblad, V. I., D. M. Eddy, D. J. Kotchmar, “Synthesis of Environmental 
Evidence: Nitrogen Dioxide Epidemiology Studies,” Journal of Air and Waste Management, 42(5), May 1992, pp. 662-
71).  
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peer-reviewedꢀandꢀpublishedꢀinꢀtheꢀInternationalꢀJournalꢀofꢀEpidemiologyꢀinꢀ2013.14ꢀ
SoCalGasꢀincorrectlyꢀclaimsꢀthatꢀ“Noꢀdiscernableꢀdifferencesꢀareꢀidentifiedꢀbetweenꢀtheꢀ
Weiwei,ꢀet.ꢀal.ꢀmeta-analysisꢀandꢀthatꢀofꢀHasselblad”,ꢀandꢀyet,ꢀtwenty-oneꢀyearsꢀpassedꢀ
betweenꢀtheꢀ1992ꢀHasselbladꢀarticleꢀandꢀtheꢀ2013ꢀLinꢀarticle,ꢀandꢀduringꢀthatꢀtime,ꢀtheꢀ
scientificꢀevidenceꢀestablishingꢀaꢀlinkꢀbetweenꢀgasꢀcookingꢀandꢀhealthꢀeffectsꢀhasꢀincreasedꢀ
considerably.ꢀEvenꢀSoCalGasꢀacknowledgesꢀinꢀitsꢀownꢀcommentsꢀthatꢀtheꢀ1992ꢀHasselbladꢀ
articleꢀconsideredꢀonlyꢀ58ꢀstudies,ꢀwhileꢀtheꢀ2013ꢀLinꢀarticleꢀreviewedꢀ1,064ꢀstudies—overꢀ
oneꢀthousandꢀmoreꢀresearchꢀsourcesꢀthanꢀHasselblad.15ꢀ
ꢀ
Theꢀ2013ꢀLinꢀstudyꢀconductedꢀaꢀcomprehensiveꢀanalysis,ꢀreviewingꢀallꢀstudiesꢀaddressingꢀ
gasꢀcooking,ꢀindoorꢀNO2ꢀandꢀrespiratoryꢀhealthꢀeffectsꢀinꢀchildrenꢀpublishedꢀbetweenꢀ1977ꢀ
andꢀ2013.ꢀThatꢀstudyꢀfoundꢀthatꢀchildrenꢀlivingꢀinꢀhomesꢀwithꢀgasꢀstovesꢀareꢀatꢀaꢀ42%ꢀ
higherꢀriskꢀofꢀexperiencingꢀasthmaꢀsymptomsꢀcomparedꢀtoꢀchildrenꢀlivingꢀinꢀhomesꢀwithꢀ
electricꢀstoves,ꢀandꢀhavingꢀaꢀgasꢀstoveꢀincreasesꢀtheꢀriskꢀofꢀbeingꢀdiagnosedꢀwithꢀasthmaꢀbyꢀ
aꢀdoctorꢀbyꢀ24%.16ꢀSoCalGas’sꢀattemptꢀtoꢀcastꢀdoubtꢀonꢀtheseꢀfindingsꢀbyꢀrelyingꢀonꢀaꢀ28-
year-oldꢀarticleꢀthatꢀtheꢀJointꢀCommentsꢀdidꢀnotꢀevenꢀciteꢀisꢀunfoundedꢀandꢀmisleading.17ꢀ
ꢀ
SoCalGas’sꢀcitationꢀtoꢀtheꢀ1992ꢀHasselbladꢀarticleꢀisꢀnotꢀtheꢀonlyꢀexampleꢀofꢀitsꢀcommentsꢀ
choosingꢀtoꢀfocusꢀonꢀoutdatedꢀstudiesꢀandꢀignoreꢀdecadesꢀofꢀscientificꢀadvancement.ꢀ
SoCalGasꢀreliesꢀuponꢀaꢀyearꢀ2000ꢀNationalꢀInstituteꢀofꢀMedicineꢀreportꢀentitledꢀClearingꢀtheꢀ
Air,ꢀwhichꢀcharacterizedꢀNO2’sꢀrelationshipꢀtoꢀtheꢀdevelopmentꢀofꢀasthmaꢀasꢀ“inadequateꢀorꢀ
insufficientꢀevidenceꢀtoꢀdetermineꢀwhetherꢀorꢀnotꢀanꢀassociationꢀexists.”18ꢀOurꢀscientificꢀ
understandingꢀofꢀtheꢀcausesꢀandꢀtriggersꢀofꢀrespiratoryꢀeffectsꢀhasꢀdevelopedꢀconsiderablyꢀ
sinceꢀ2000.ꢀTheꢀlinkꢀbetweenꢀairꢀqualityꢀandꢀasthmaꢀhasꢀbecomeꢀclearerꢀforꢀmanyꢀ
pollutantsꢀinꢀtheꢀtwoꢀdecadesꢀsinceꢀthisꢀreportꢀwasꢀreleased.ꢀForꢀexample,ꢀtheꢀ2000ꢀreportꢀ
listedꢀsecondhandꢀsmokeꢀinꢀtheꢀsameꢀ"insufficientꢀevidence"ꢀcategoryꢀasꢀNO2.19ꢀꢀ
ꢀ
AsꢀforꢀNO2,ꢀinꢀ2016,ꢀtheꢀEPAꢀmadeꢀtheꢀconclusiveꢀfindingꢀthatꢀshort-termꢀexposureꢀtoꢀ
nitrogenꢀdioxideꢀhasꢀaꢀcausalꢀrelationshipꢀtoꢀrespiratoryꢀeffects,ꢀincludingꢀtheꢀdevelopmentꢀ

 
14 Weiwei Lin et al., Meta-Analysis of the Effects of Indoor Nitrogen Dioxide and Gas Cooking on Asthma and Wheeze in 
Children, 42 INT’L J. OF EPIDEMIOLOGY 1724 (2013), available at https://doi.org/10.1093/ije/dyt150. 
15 The 2013 Lin et al. study reviewed 171 of these 1,064 articles in depth and included 41 in the detailed meta-analysis, 
as compared to only 11 articles included in the 1992 Hasselblad study. 
16 See Lin, supra note 14. 
17 Even though the Joint Comments never mention the Hasselblad study, and So Cal Gas’s critique is therefore 
irrelevant, So Cal Gas’s assertions are also unfounded on their merits. SoCalGas asserts in its comments that the 
Hasselblad study was “largely dismissed in the 1990’s;” however they offer no evidence of these reviews or 
dismissals. In actuality, the Hasselblad meta-analysis has been cited in over 100 publications, including favorable 
commentary by the World Health Organization (WHO) in its 2010 publication on indoor air quality guidelines. 
World Health Organization. 2010. “WHO Guidelines for Indoor Air Quality: Selected 
Pollutants.”https://www.euro.who.int/__data/assets/pdf_file/0009/128169/e94535.pdf. p 229 at 29 (“This analysis 
is of considerable importance, as it provided the basis for outdoor air quality guideline setting by WHO in 1997 and 
its conclusions have, to date, not been seriously challenged by any new evidence.”). 
18 See SoCalGas Comments at 5–6 (citing National Institute of Medicine, Clearing the Air: Asthma and Indoor Air 
Exposures, Washington, DC: National Academy Press, 2000, at 9 tbl.3). 
19 See National Institute of Medicine, Clearing the Air: Asthma and Indoor Air Exposures, Washington, DC: National 
Academy Press, 2000, at 9 tbl.3 (categorizing the relationship between “ETS [Environmental Tobacco Smoke] (in 
school-aged and older children, and in adults)” and the development of asthma as “inadequate or insufficient 
evidence to determine whether or not an association exists”). 
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ofꢀasthma.20ꢀThisꢀfindingꢀreflectsꢀsignificantꢀadditionalꢀresearchꢀnotꢀavailableꢀatꢀtheꢀtimeꢀ
theꢀ2000ꢀClearingꢀtheꢀAirꢀReportꢀwasꢀreleased.ꢀꢀ
ꢀ
TheꢀtableꢀbelowꢀfromꢀEPA’sꢀ2016ꢀIntegratedꢀScienceꢀAssessmentꢀforꢀnitrogenꢀdioxideꢀ
showsꢀstrengtheningꢀevidenceꢀofꢀNO2’sꢀeffectꢀonꢀtheꢀbody,ꢀincludingꢀaꢀcausalꢀrelationshipꢀ
betweenꢀshort-termꢀexposureꢀtoꢀNO2ꢀandꢀrespiratoryꢀeffects.ꢀAdditionally,ꢀtheꢀEPAꢀfindsꢀ
thatꢀlong-termꢀexposureꢀtoꢀNO2ꢀisꢀlikelyꢀtoꢀhaveꢀaꢀcausalꢀrelationshipꢀwithꢀrespiratoryꢀ
effects.21ꢀ

ꢀꢀ
 
MoreꢀrecentlyꢀthanꢀEPA’sꢀ2016ꢀIntegratedꢀScienceꢀAssessment,ꢀRMIꢀandꢀpartnersꢀ
conductedꢀanꢀextensiveꢀliteratureꢀreviewꢀonꢀtheꢀtopicꢀofꢀtheꢀhealthꢀeffectsꢀfromꢀgasꢀstoveꢀ
pollution,ꢀwhichꢀwasꢀpublishedꢀinꢀMayꢀ2020.22ꢀToꢀprovideꢀtheꢀmostꢀcurrentꢀanalysis,ꢀRMI’sꢀ
reportꢀonꢀtheꢀhealthꢀimpactsꢀofꢀgasꢀstoveꢀpollutionꢀfocusedꢀonꢀtheꢀmostꢀrecentꢀ20ꢀyearsꢀofꢀ
researchꢀ(2000ꢀ–ꢀ2020).ꢀThatꢀreportꢀcontainsꢀextensiveꢀreferencesꢀtoꢀpeer-reviewedꢀ
literatureꢀdetailingꢀtheꢀstrongꢀandꢀever-growingꢀscientificꢀconsensusꢀonꢀtheꢀrespiratoryꢀ
harmsꢀfromꢀgasꢀstoveꢀemissions,ꢀespeciallyꢀforꢀchildren.ꢀ
ꢀ

 
20 U.S. EPA. Integrated Science Assessment (ISA) For Oxides of Nitrogen – Health Criteria (Final Report, 2016). U.S. 
Environmental Protection Agency, Washington, DC, EPA/600/R-15/068, 2016 
21 U.S. EPA. Integrated Science Assessment (ISA) For Oxides of Nitrogen – Health Criteria (Final Report, 2016). U.S. 
Environmental Protection Agency, Washington, DC, EPA/600/R-15/068, 2016. 
22 Brady Seals and Andee Krasner, Health Effects from Gas Stove Pollution, Rocky Mountain Institute, Physicians for 
Social Responsibility, Mothers Out Front, and Sierra Club, 2020, https://rmi.org/insight/gas-stoves-pollution-
health. 
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B.ꢀLowerꢀincomeꢀcommunitiesꢀandꢀcommunitiesꢀofꢀcolorꢀmayꢀbeꢀatꢀparticularꢀriskꢀofꢀ
harmꢀfromꢀexposureꢀtoꢀtheꢀNO2ꢀemissionsꢀfromꢀgasꢀstovesꢀ
ꢀ
AsꢀarticulatedꢀinꢀourꢀAprilꢀ10ꢀcomments,ꢀscientificꢀresearchꢀdemonstratesꢀatꢀleastꢀtwoꢀ
reasonsꢀthatꢀlow-incomeꢀcommunitiesꢀandꢀcommunitiesꢀofꢀcolorꢀmayꢀbeꢀatꢀhigherꢀriskꢀofꢀ
harmꢀfromꢀtheꢀNO2ꢀpollutionꢀassociatedꢀwithꢀgasꢀstoves.ꢀFirst,ꢀindividualsꢀwhoꢀalreadyꢀhaveꢀ
underlyingꢀrespiratoryꢀconditionsꢀsuchꢀasꢀasthmaꢀareꢀparticularlyꢀvulnerableꢀtoꢀnegativeꢀ
healthꢀimpactsꢀfromꢀexposureꢀtoꢀNO2ꢀpollution.ꢀLowerꢀincomeꢀcommunitiesꢀandꢀ
communitiesꢀofꢀcolorꢀhaveꢀdisproportionatelyꢀhighꢀratesꢀofꢀasthma,ꢀwhichꢀthereforeꢀplacesꢀ
themꢀatꢀgreaterꢀriskꢀofꢀharmꢀfromꢀtheꢀNO2ꢀpollutionꢀtheyꢀencounter.23ꢀSecond,ꢀresearchꢀ
showsꢀthatꢀhousingꢀcharacteristicsꢀthatꢀareꢀmoreꢀcommonꢀinꢀlow-income,ꢀmultifamilyꢀ
housing—suchꢀasꢀsmallerꢀunitꢀsizeꢀandꢀinadequateꢀventilation—contributeꢀtoꢀelevatedꢀ
levelsꢀofꢀNO2ꢀpollutionꢀinꢀhomesꢀwhenꢀaꢀgasꢀstoveꢀisꢀused.ꢀ24,25ꢀConsequently,ꢀresidentsꢀofꢀ
theseꢀlow-incomeꢀmultifamilyꢀunitsꢀwhoꢀuseꢀgasꢀstovesꢀmayꢀbeꢀexposedꢀtoꢀhigherꢀlevelsꢀofꢀ
NO2ꢀpollution,ꢀasꢀcomparedꢀtoꢀresidentsꢀofꢀlargerꢀhomesꢀwithꢀstrongerꢀventilation.ꢀꢀ

ꢀ
SoCalGasꢀcriticizesꢀtheꢀarticlesꢀthatꢀRMIꢀcitedꢀinꢀsupportꢀofꢀtheseꢀfindings,ꢀfocusingꢀonꢀtheꢀ
factꢀthatꢀtheseꢀfiveꢀarticlesꢀdoꢀnot,ꢀinꢀandꢀofꢀthemselves,ꢀproveꢀthatꢀcookingꢀwithꢀaꢀgasꢀstoveꢀ
increasesꢀNO2ꢀpollutionꢀorꢀcausesꢀasthma.26ꢀOfꢀcourse,ꢀthatꢀwasꢀnotꢀtheꢀpurposeꢀofꢀRMIꢀ
citingꢀtheseꢀarticles.ꢀTheꢀclearꢀrelationshipꢀbetweenꢀgasꢀstoves,ꢀincreasedꢀNO2ꢀlevelsꢀinꢀ
homes,ꢀandꢀincreasedꢀincidenceꢀofꢀasthmaꢀisꢀthoroughlyꢀdetailedꢀaboveꢀinꢀthisꢀletterꢀandꢀinꢀ
otherꢀsectionsꢀofꢀtheꢀAprilꢀ10ꢀJointꢀComments.27,28,29ꢀꢀꢀꢀꢀ

 
23 See, e.g., Michael Guarnieri & John R. Balmes, Outdoor Air Pollution and Asthma, 383 LANCET 1581 (2014), available at 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4465283; Christina M. Pacheco et al., Homes of Low-Income 
Minority Families with Asthmatic Children Have Increased Condition Issues, 35 ALLERGY AND ASTHMA PROCEEDINGS 467 
(2014), available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4210655/#!po=78.0000;  Cheryl Katz, People in 
Poor Neighborhoods Breathe More Hazardous Particles, SCIENTIFIC AMERICAN (Nov. 2012), 
https://www.scientificamerican.com/article/people-poor-neighborhoods-breate-more-hazardous-particles; Hatice 
S. Zahran et al., Vital Signs: Asthma in Children – United States, 2001 – 2016, Centers for Disease Control and 
Prevention Morbidity and Mortality Weekly Report (Feb. 9, 2018), http://dx.doi.org/10.15585/mmwr.mm6705e1; 
Centers for Disease Control and Prevention, Summary Health Statistics: National Health Interview Survey: 2015 at 
tbl. C-1 (2017), 
 http://www.cdc.gov/nchs/nhis/shs/tables.htm. 
24 Gary Adamkiewicz et al., “Moving Environmental Justice Indoors: Understanding Structural Influences on 
Residential Exposure Patterns in Low-Income Communities,” American Journal of Public Health. 2011, 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222513/ 
25 Goldstein IF, Andrews LR, Hartel D. 1988. Assessment of human exposure to nitrogen dioxide, carbon monoxide 
and respirable particulates in New York inner-city residences. Atmospheric Environment 22(10):2127–2139. 
26 See SoCalGas Comments at 8–9 (“The association of socio-economic factors to asthma and other respiratory illness 
and gas cooking is, more often than not, missing from the cited sources,” and bullet point critiques of individual 
articles). 
27 Kathleen Belanger et al, “Household levels of nitrogen dioxide and pediatric asthma severity", Epidemiology 24(2), 
March 2013, p. 320–330,PMC3686297/. 
28 Weiwei Lin et al., Meta-Analysis of the Effects of Indoor Nitrogen Dioxide and Gas Cooking on Asthma and Wheeze in 
Children, 42 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY 1724 (2013), available at https://doi.org/10.1093/ije/dyt150. 
29 See, e.g., Michael Guarnieri & John R. Balmes, Outdoor Air Pollution and Asthma, 383 LANCET 1581 (2014), available at 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4465283; Christina M. Pacheco et al., Homes of Low-Income 
Minority Families with Asthmatic Children Have Increased Condition Issues, 35 ALLERGY AND ASTHMA PROCEEDINGS 467 
(2014), available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4210655/#!po=78.0000;  Cheryl Katz, People in 
Poor Neighborhoods Breathe More Hazardous Particles, SCIENTIFIC AMERICAN (Nov. 2012), 
https://www.scientificamerican.com/article/people-poor-neighborhoods-breate-more-hazardous-particles; Hatice 
S. Zahran et al., Vital Signs: Asthma in Children – United States, 2001 – 2016, Centers for Disease Control and 
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ꢀ
Instead,ꢀtheꢀpurposeꢀofꢀRMI’sꢀcitationꢀofꢀtheseꢀfiveꢀsourcesꢀisꢀtoꢀshowꢀthat:ꢀ1)ꢀlow-incomeꢀ
householdsꢀmayꢀbeꢀatꢀhigherꢀriskꢀofꢀexposureꢀtoꢀgasꢀstoveꢀpollution,ꢀandꢀ2)ꢀdueꢀtoꢀaꢀhigherꢀ
prevalenceꢀofꢀexistingꢀrespiratoryꢀconditionsꢀsuchꢀasꢀasthma,ꢀlow-incomeꢀhouseholdsꢀandꢀ
householdsꢀofꢀcolorꢀareꢀmoreꢀvulnerableꢀtoꢀharmꢀresultingꢀfromꢀpollutionꢀexposureꢀonceꢀ
theyꢀbecomeꢀexposed.ꢀGasꢀstoveꢀpollutionꢀhasꢀanꢀequityꢀcomponentꢀthatꢀshouldꢀbeꢀnotꢀ
ignoredꢀnorꢀdownplayed.ꢀ
ꢀ
ꢀ
C.ꢀInꢀdevelopingꢀventilationꢀstandards,ꢀtheꢀCECꢀshouldꢀapplyꢀindoorꢀairꢀqualityꢀ
guidelinesꢀthatꢀreflectꢀtheꢀlatestꢀscienceꢀandꢀprotectꢀpublicꢀhealth,ꢀinꢀconsultationꢀ
withꢀexpertꢀagencies,ꢀincludingꢀtheꢀCaliforniaꢀAirꢀResourcesꢀBoardꢀ(CARB)ꢀ
ꢀ
TheꢀCECꢀshouldꢀbaseꢀitsꢀventilationꢀstandardsꢀonꢀindoorꢀairꢀqualityꢀguidelinesꢀthatꢀreflectꢀ
theꢀlatestꢀscienceꢀtoꢀprotectꢀpublicꢀhealth,ꢀincludingꢀforꢀtheꢀmostꢀvulnerableꢀpopulations.ꢀ
Theꢀcurrentꢀstandardꢀofꢀ100ꢀppbꢀofꢀNO2ꢀisꢀtenꢀyearsꢀoldꢀandꢀdoesꢀnotꢀconsiderꢀmoreꢀrecentꢀ
science,ꢀincludingꢀtheꢀfindingꢀthatꢀchildrenꢀexperienceꢀincreasedꢀriskꢀofꢀhigherꢀasthmaꢀ
severityꢀforꢀ“everyꢀ5ꢀppbꢀincreaseꢀinꢀNO2ꢀexposureꢀaboveꢀaꢀthresholdꢀofꢀ6ꢀppb.”30ꢀTheꢀCECꢀ
shouldꢀalignꢀitsꢀventilationꢀstandardsꢀwithꢀtheꢀmostꢀup-to-dateꢀandꢀmostꢀprotectiveꢀindoorꢀ
airꢀqualityꢀguidelinesꢀissuedꢀbyꢀairꢀqualityꢀregulators.ꢀꢀ
ꢀ
SoCalGas’sꢀcommentsꢀimplyꢀthatꢀtheꢀCECꢀwouldꢀbeꢀoversteppingꢀitsꢀboundsꢀbyꢀassessingꢀ
whetherꢀtheꢀairꢀqualityꢀguidelinesꢀitꢀusesꢀtoꢀsetꢀventilationꢀstandardsꢀareꢀsufficientlyꢀ
protective.31ꢀInꢀfact,ꢀtheꢀCECꢀhasꢀnotꢀjustꢀtheꢀauthority—butꢀtheꢀduty—toꢀaddressꢀthisꢀ
question.ꢀTheꢀCECꢀhasꢀaꢀstatutoryꢀmandateꢀtoꢀaddressꢀindoorꢀairꢀqualityꢀwhenꢀdevelopingꢀ
itsꢀbuildingꢀenergyꢀefficiencyꢀstandards.ꢀSpecifically,ꢀunderꢀCal.ꢀPub.ꢀRes.ꢀCodeꢀ§ꢀ25402.8,ꢀ
“Whenꢀassessingꢀnewꢀbuildingꢀstandardsꢀforꢀresidentialꢀandꢀnonresidentialꢀbuildingsꢀ
relatingꢀtoꢀtheꢀconservationꢀofꢀenergy,ꢀtheꢀcommissionꢀshallꢀincludeꢀinꢀitsꢀdeliberationsꢀtheꢀ
impactꢀthatꢀthoseꢀstandardsꢀwouldꢀhaveꢀonꢀindoorꢀairꢀpollutionꢀproblems.”32ꢀꢀꢀ
ꢀ
InꢀassessingꢀtheꢀairꢀqualityꢀguidelinesꢀtoꢀapplyꢀwhenꢀdevelopingꢀitsꢀTitleꢀ24ꢀventilationꢀ
standards,ꢀtheꢀCECꢀshouldꢀdrawꢀonꢀtheꢀexpertiseꢀofꢀCaliforniaꢀhealthꢀandꢀairꢀagencies,ꢀ
includingꢀtheꢀCaliforniaꢀAirꢀResourcesꢀBoardꢀ(CARB),ꢀwhileꢀalsoꢀensuringꢀthatꢀtheꢀ
guidelinesꢀfromꢀtheseꢀagenciesꢀareꢀup-to-dateꢀandꢀtheꢀmostꢀprotective.ꢀCECꢀshouldꢀalsoꢀ

 
Prevention Morbidity and Mortality Weekly Report (Feb. 9, 2018), http://dx.doi.org/10.15585/mmwr.mm6705e1; 
Centers for Disease Control and Prevention, Summary Health Statistics: National Health Interview Survey: 2015 at 
tbl. C-1 (2017), 
 http://www.cdc.gov/nchs/nhis/shs/tables.htm. 
30 See, e.g., Kathleen Belanger et al, Household Levels of Nitrogen Dioxide and Pediatric Asthma Severity, 24 EPIDEMIOLOGY 
320 (2013) (“Our results contribute to a growing body of literature associating low levels of NO2 exposure with 
adverse respiratory outcomes in asthmatic children. Further, the apparent threshold for these effects in asthmatic 
children (every 5 ppb increase in NO2 exposure above a threshold of 6 ppb was associated with a dose-dependent 
increase in risk of higher asthma severity score) which is comparable to the 10th percentile of mean levels measured 
outdoors—far below the US EPA 53 ppb [long-term] standard—and with increasing risk of adverse respiratory 
morbidity above that level.”). 
31 See SoCalGas Comments at 10 (“The claim infers that the current requirements are not the ‘most protective,’ but 
this is a matter for CARB to review, not CEC.”). 
32 Cal. Pub. Res. Code § 25402.8 (emphasis added). 
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considerꢀandꢀapplyꢀtheꢀguidanceꢀissuedꢀbyꢀotherꢀexpertꢀregulatoryꢀbodiesꢀthatꢀhaveꢀ
reviewedꢀtheꢀmostꢀrecentꢀscientificꢀevidenceꢀandꢀdevelopedꢀrobust,ꢀhealth-protectiveꢀairꢀ
qualityꢀguidelines.ꢀꢀ
ꢀ
SoCalGasꢀassertsꢀthatꢀ“NoꢀspecificꢀevidenceꢀhasꢀbeenꢀofferedꢀthatꢀtheꢀCECꢀhasꢀnotꢀ[alignedꢀ
itsꢀventilationꢀstandardsꢀwithꢀtheꢀmostꢀprotectiveꢀairꢀqualityꢀguidelinesꢀissuedꢀbyꢀ
regulators],ꢀhavingꢀanalyzedꢀtheꢀimpactꢀofꢀcurrentꢀTitleꢀ24ꢀventilationꢀrequirementsꢀinꢀ
mitigationꢀaccumulationꢀofꢀindoorꢀairꢀcontaminantsꢀagainstꢀprevailingꢀairꢀpollutantꢀ
standards.”33ꢀInꢀfact,ꢀasꢀevidencedꢀbelow,ꢀtheꢀCECꢀhasꢀnotꢀassessedꢀitsꢀventilationꢀ
requirementsꢀinꢀlightꢀofꢀtheꢀmostꢀprotectiveꢀregulatoryꢀstandardsꢀforꢀNO2ꢀpollution.34ꢀInꢀ
conductingꢀitsꢀindoorꢀairꢀqualityꢀmodelingꢀtoꢀdevelopꢀventilationꢀstandards,ꢀtheꢀCEC’sꢀCodeꢀ
andꢀStandardsꢀEnhancementꢀ(CASE)ꢀteam35ꢀappliedꢀtheꢀU.S.ꢀEnvironmentalꢀProtectionꢀ
Agency’sꢀ(“EPA”)ꢀdecade-oldꢀ2010ꢀoutdoorꢀone-hourꢀNO2ꢀstandardsꢀofꢀ100ꢀppb.36ꢀPeer-
reviewedꢀstudiesꢀhaveꢀfoundꢀthatꢀthisꢀ100ꢀppbꢀstandardꢀisꢀnotꢀsufficientlyꢀprotectiveꢀofꢀ
healthꢀindoors,ꢀespeciallyꢀforꢀtheꢀmostꢀsensitiveꢀpopulations,ꢀwithꢀhealthꢀeffectsꢀoccurringꢀ
forꢀasthmaticꢀchildrenꢀwithꢀexposureꢀtoꢀasꢀlittleꢀasꢀ11ꢀppbꢀofꢀNO2ꢀindoors.37ꢀꢀ
ꢀ
Asꢀaꢀresult,ꢀotherꢀregulatoryꢀbodies,ꢀincludingꢀHealthꢀCanada,ꢀhaveꢀadoptedꢀsignificantlyꢀ
moreꢀstringentꢀguidelinesꢀforꢀindoorꢀairꢀqualityꢀthresholdsꢀforꢀshort-ꢀandꢀlong-termꢀ
exposureꢀ(90ꢀppbꢀandꢀ11ꢀppb,ꢀrespectively).38ꢀInꢀtheirꢀthoroughꢀreviewꢀofꢀtheꢀhealthꢀ
literature,ꢀHealthꢀCanadaꢀhasꢀalsoꢀadoptedꢀmoreꢀstringentꢀambientꢀairꢀqualityꢀstandardsꢀforꢀ
outdoorꢀNO2:ꢀ60ꢀppbꢀbeginningꢀinꢀ2020,ꢀdecreasingꢀtoꢀ42ꢀppbꢀinꢀ2025.39ꢀ
ꢀ

 
33 See SoCalGas Comments at 10. 
34 Nor has the CASE team included a modeling scenario for 24-hour exposure to carbon monoxide (CO), while the 
World Health Organization has a 24-hour CO guideline of 6 ppm, and Health Canada has a 24-hour CO guideline of 
10 ppm. WHO Indoor Air Quality Guidelines: Household Fuel Combustion, 2014. 
https://www.who.int/airpollution/guidelines/household-fuel-combustion/IAQ_HHFC_guidelines.pdf; Health 
Canada, Residential indoor air quality guidelines, 2018. https://www.canada.ca/en/health-canada/services/air-
quality/residential-indoor-air-quality-guidelines.html#a1 
35 Codes and Standards Enhancement (“CASE”) Initiative team on Multifamily Indoor Air Quality, 
https://title24stakeholders.com/measures/cycle-2022/multifamily-indoor-air-quality/.a pro 
36 See Codes and Standards Enhancement (CASE) Initiative 2022 California Energy Code, Multifamily Indoor Air 
Quality Draft CASE Report at 46, 2022-MF-IAQ-D (May 2020), https://title24stakeholders.com/wp-
content/uploads/2018/10/MF-IAQ_Draft-CASE-Report_Statewide-CASE-Team.pdf. Report cites CARB 2016 but it 
appears to be a 2010 standard from EPA. See earlier draft of report: Marian Goebes et al., 2022 California Energy 
Code (Title 24, Part 6), Multifamily Indoor Air Quality – Kitchen Range Hood Capture Efficiency Requirement (Mar. 
23, 2020), available at  https://title24stakeholders.com/wp-content/uploads/2020/01/T24-2022-Submeasure-
Summary_KITCHENRANGEHOOD.pdf. 
37 See, e.g., Kathleen Belanger et al, Household Levels of Nitrogen Dioxide and Pediatric Asthma Severity, 24 EPIDEMIOLOGY 
320 (2013)  
38 See Health Canada, Residential Indoor Air Quality Guideline: Nitrogen Dioxide (2015), available at 
https://www.canada.ca/en/health-canada/services/publications/healthy-living/residential-indoor-air-quality-
guideline-nitrogen-dioxide.html; World Health Organization (Regional Office for Europe), WHO Guidelines for 
Indoor Air Quality: Selected Pollutants (2010), available at https://apps.who.int/iris/handle/10665/260127. Compare 
U.S. EPA, NAAQS Table, https://www.epa.gov/criteria-air-pollutants/naaqs-table (Apr. 10, 2020). 
39 Canadian Council of Ministers of the Environment, Canadian Ambient Air Quality Standards (CAAQS), 
https://www.ccme.ca/en/current_priorities/air/caaqs.html 
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Meanwhile,ꢀCARBꢀhasꢀbegunꢀaꢀprocessꢀtoꢀreviseꢀitsꢀolderꢀindoorꢀairꢀqualityꢀguidelinesꢀforꢀ
emissionsꢀbasedꢀonꢀtheꢀlatestꢀscience,ꢀ40ꢀbutꢀthisꢀupdatedꢀguidanceꢀhasꢀnotꢀyetꢀbeenꢀ
finalized.ꢀInꢀorderꢀtoꢀensureꢀthatꢀtheꢀ2022ꢀTitleꢀ24ꢀupdateꢀincorporatesꢀtheꢀbestꢀavailableꢀ
science,ꢀtheꢀCECꢀshouldꢀbothꢀconferꢀwithꢀCARBꢀasꢀthatꢀagencyꢀupdatesꢀitsꢀguidanceꢀandꢀ
drawꢀonꢀtheꢀanalysesꢀofꢀotherꢀexpertꢀagenciesꢀlikeꢀHealthꢀCanadaꢀthatꢀhaveꢀfinalizedꢀrobustꢀ
andꢀmoreꢀrecentꢀguidelines.ꢀꢀꢀ
ꢀ
TheꢀCECꢀshouldꢀworkꢀwithꢀpublicꢀhealthꢀandꢀindoorꢀairꢀqualityꢀexperts—atꢀCARBꢀandꢀ
beyond—toꢀreviewꢀtheꢀbestꢀavailableꢀscienceꢀonꢀindoorꢀairꢀpollution.ꢀInꢀsettingꢀventilationꢀ
standards,ꢀtheꢀCECꢀshouldꢀapplyꢀindoorꢀairꢀqualityꢀguidelinesꢀthatꢀreflectꢀtheꢀlatestꢀscienceꢀ
andꢀareꢀsufficientlyꢀstringentꢀtoꢀprotectꢀallꢀCalifornians,ꢀincludingꢀtheꢀmostꢀsensitiveꢀ
populations.ꢀꢀ
ꢀ
ꢀ
D.ꢀStudiesꢀbasedꢀonꢀin-homeꢀandꢀlaboratoryꢀmeasurementsꢀshowꢀthatꢀgasꢀcookingꢀ
canꢀgenerateꢀindoorꢀpollutionꢀatꢀlevelsꢀthatꢀexceedꢀairꢀqualityꢀstandardsꢀꢀꢀ
ꢀ

Peer-reviewedꢀstudiesꢀshowꢀthatꢀgasꢀstovesꢀoftenꢀproduceꢀpollutionꢀlevelsꢀindoorsꢀthatꢀcanꢀ
exceedꢀthresholdsꢀdesignedꢀtoꢀprotectꢀhealth,ꢀincludingꢀtheꢀnationalꢀambientꢀairꢀqualityꢀ
standardsꢀ(NAAQS).ꢀAsꢀdiscussedꢀinꢀSectionꢀC,ꢀevidenceꢀshowsꢀthatꢀEPA’sꢀ100ꢀppbꢀshort-
termꢀNAAQSꢀforꢀNO2ꢀisꢀinsufficientlyꢀstringentꢀtoꢀprotectꢀpublicꢀhealth,ꢀespeciallyꢀforꢀ
vulnerableꢀpopulations.ꢀYetꢀmanyꢀstudiesꢀhaveꢀfoundꢀindoorꢀNO2ꢀpollutionꢀlevelsꢀfromꢀgasꢀ
stovesꢀtoꢀexceedꢀevenꢀthisꢀrelativelyꢀlenientꢀ100ꢀppbꢀstandard.41ꢀꢀꢀꢀ

OurꢀJointꢀCommentsꢀcitedꢀoneꢀofꢀtheseꢀmanyꢀarticles—theꢀLogueꢀetꢀal.ꢀstudy—whichꢀfoundꢀ
thatꢀ12ꢀmillionꢀCaliforniansꢀinꢀhomesꢀwithꢀgasꢀstovesꢀmayꢀroutinelyꢀbeꢀexposedꢀtoꢀNO2ꢀ
levelsꢀindoorsꢀthatꢀexceedꢀtheꢀNAAQSꢀthreshold.42ꢀSoCalGasꢀdirectsꢀfourꢀmainꢀcriticismsꢀatꢀ
theꢀLogueꢀarticle,ꢀnoneꢀofꢀwhichꢀisꢀcorrect.43ꢀꢀ

 
40 See Emily C. Dooley, California Wants to See How Cooking With Gas Affects Indoor Air, BLOOMBERG GREEN (May 8, 
2020), https://www.bloomberg.com/news/articles/2020-05-08/california-wants-to-see-how-cooking-with-gas-
affects-indoor-air. Existing CARB guidelines on indoor air date to 1994 and 2005. California Air Resources Board, 
Combustion Pollutants in Your Home (1994), available at https://ww3.arb.ca.gov/research/indoor/combustf.htm; 
see California Air Resources Board, Report to the California Legislature: Indoor Air Pollution in California 136-37, 
144 (2005), available at https://ww2.arb.ca.gov/sites/default/files/classic//research/apr/reports/l3041.pdf.  
41 See, e.g., Laura M Paulin et al., 24-h Nitrogen dioxide concentration is associated with cooking behaviors and an 
increase in rescue medication use in children with asthma. Environ Res. 2017 Nov;159:118-123., p 6, doi: 
10.1016/j.envres.2017.07.052 (finding that the use of a gas stove for 2 hours may increase 24-hour indoor NO2 
concentrations to levels close to 200 ppb, a value above both the annual and 1-hour EPA ambient limits and World 
Health Organization recommended indoor air guidelines). 
42 Jennifer Logue et al., “Supplemental Material Pollutant Exposures from Natural Gas Cooking Burners: A 
Simulation-Based Assessment for Southern California,” Environmental Health Perspectives, January 1, 2014, 
https://ehp.niehs.nih.gov/doi/suppl/10.1289/ehp.1306673 (also finding that 1.7 million Californians may routinely 
be exposed to carbon monoxide levels that exceed federal standards). 
43 In addition to critiquing the Logue study in Appendix A, SoCalGas cites a different study to support its claim that 
gas cooking does not produce dangerous levels of indoor pollution. SoCalGas Technical Comments supra note 2, p.7–
8 (citing W Chan et al., Ventilation and Air Quality in New California Homes with Gas Appliances and Mechanical 
Ventilation, prepared for CEC (2020). SoCalGas asserts that, because the Chan study found that measured 
concentrations were below health guidelines for most pollutants, no changes to existing ventilation policies are 
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First,ꢀSoCalGasꢀcriticizesꢀtheꢀLogueꢀstudyꢀforꢀnotꢀ“measur[ing]ꢀexposuresꢀinꢀCaliforniaꢀ
households,”ꢀandꢀinsteadꢀrelyingꢀuponꢀ“modelingꢀmethodsꢀandꢀassumptions”ꢀthatꢀ“cannotꢀ
beꢀreproducedꢀbyꢀstakeholders.”44ꢀThisꢀcritiqueꢀisꢀmisguided,ꢀasꢀtheꢀLogueꢀstudyꢀwasꢀ
specificallyꢀdesignedꢀasꢀaꢀmodeling-basedꢀstudyꢀinꢀorderꢀtoꢀbeꢀableꢀtoꢀapplyꢀfindingsꢀfromꢀ
measurement-basedꢀstudiesꢀtoꢀtheꢀpopulationꢀlevel.45ꢀTheꢀmodel’sꢀdesign,ꢀinputs,ꢀdataꢀ
sources,ꢀandꢀassumptionsꢀareꢀallꢀdescribedꢀinꢀgreatꢀdetailꢀinꢀtheꢀpaper’sꢀMethodsꢀsection.ꢀ
Interestedꢀstakeholdersꢀcouldꢀreadilyꢀapplyꢀtheꢀstudy’sꢀmodelꢀtoꢀconductꢀtheirꢀownꢀ
analysis,ꢀusingꢀtheirꢀownꢀassumptions.ꢀꢀ

Next,ꢀtheꢀSoCalGasꢀletterꢀquestionsꢀtheꢀemissionꢀfactorsꢀusedꢀinꢀtheꢀstudy.ꢀFirst,ꢀSoCalGasꢀ
statesꢀthatꢀinꢀtheꢀLogueꢀstudy,ꢀtheꢀemissionsꢀfactorsꢀ“cannotꢀbeꢀdiscerned.”46ꢀHowever,ꢀtheꢀ
detailsꢀofꢀtheꢀemissionsꢀfactorsꢀareꢀlaidꢀoutꢀinꢀtheꢀLogueꢀstudy:ꢀ

“Eiꢀwasꢀselectedꢀfromꢀemissionꢀfactorsꢀ(inꢀnanogramsꢀperꢀJoule)ꢀmeasuredꢀinꢀaꢀrecentꢀ
studyꢀofꢀU.S.ꢀcookingꢀrangesꢀbyꢀSingerꢀetꢀal.ꢀ(2010).ꢀFuelꢀuseꢀforꢀcooktopꢀburnersꢀwasꢀsetꢀ
atꢀ1.23ꢀ×ꢀ105ꢀJ/minꢀ(7ꢀkBtu/hr)ꢀasꢀanꢀestimatedꢀtime-averagedꢀmean.ꢀAnꢀoven-specificꢀfuelꢀ
useꢀalgorithmꢀwasꢀdevelopedꢀbasedꢀonꢀmeasurementsꢀofꢀactualꢀovenꢀfiringꢀpatternsꢀasꢀ
describedꢀbelow”.47ꢀ

“CookingꢀburnerꢀemissionꢀfactorsꢀforꢀNO2,ꢀCO,ꢀandꢀHCHOꢀ[formaldehyde]wereꢀbasedꢀonꢀ
measurementsꢀreportedꢀbyꢀSingerꢀetꢀal.ꢀ(2010)ꢀforꢀtwelveꢀranges,ꢀeachꢀincludingꢀaꢀ
cooktopꢀandꢀoven.ꢀEachꢀhomeꢀwasꢀrandomlyꢀassignedꢀtheꢀemissionꢀfactorsꢀfromꢀoneꢀ
cooktopꢀandꢀoneꢀovenꢀfromꢀtheꢀdataꢀsetꢀandꢀthoseꢀemissionꢀfactorsꢀwereꢀusedꢀforꢀallꢀ
modelingꢀofꢀtheꢀhome.”48ꢀ

Inꢀturn,ꢀtheꢀSingerꢀpaperꢀonꢀwhichꢀLogueꢀreliesꢀlaysꢀoutꢀtheseꢀmeasuredꢀemissionsꢀfactorsꢀ
inꢀaꢀpairꢀofꢀtablesꢀinꢀitsꢀExecutiveꢀSummary.49ꢀ

SoCalGasꢀfurtherꢀquestionsꢀtheꢀemissionsꢀfactorsꢀinꢀtheꢀtwoꢀstudies,ꢀstatingꢀ“itꢀisꢀunclearꢀ
howꢀLBNLꢀisꢀusingꢀmeasuredꢀconcentrationsꢀandꢀwhetherꢀtheꢀemissionꢀfactorsꢀusedꢀinꢀtheꢀ
modelingꢀstudyꢀrepresentꢀpeakꢀemissionꢀratesꢀ(particularlyꢀforꢀNO2),ꢀtimeꢀaveragedꢀ
emissionꢀrates,ꢀorꢀaꢀhybridꢀofꢀtheseꢀmeasurements.”50ꢀTheꢀSingerꢀpaperꢀisꢀclearꢀthatꢀtheꢀ

 
warranted. There are several flaws in this reasoning. First, as discussed in above, there is significant scientific 
evidence that the existing health guideline for NO2 is insufficient to protect public health, especially for sensitive 
populations. Second, even though the strongest evidence of NO2-related health harms is associated with short-term 
exposure, the Chan study focuses primarily on long-term exposures. In fact, the authors acknowledge that because of 
the time-averaged, long-term design of the study, it is possible that some “homes may have had high concentrations 
of NO2 over short periods when cooking occurred.” Id. at 89. 
44 See SoCalGas Comments at 3. 
45 See Logue, supra note 41 (“Measurement-based studies are imperative for understanding the physical properties 
that govern concentrations and exposures in homes; however, the costs and logistics of large-scale monitoring are 
barriers to using this method to quantify population-wide impacts.”). Moreover, the study’s authors verified their 
results by comparing their findings to the most recent in-home study at the time and found that the in-home study’s 
“measured concentrations were on par with simulated concentrations in the present study.” 
46 See SoCalGas Comments, p.3. 
47 See Logue, supra note 41, p.44. 
48 Id, p.45. 
49 Singer BC, Apte MG, Black DR, Hotchi T, Lucas D, Lunden MM, et al. 2010. Natural Gas Variability in California: 
Environmental Impacts and Device Performance— Experimental Evaluation of Pollutant Emissions from Residential 
Appliances. Tables ES-1 & ES-2 on pp. 5-6. CEC-500-2009-099-APE. Sacramento, CA: California Energy Commission., 
https://www.osti.gov/servlets/purl/980736 
50 SoCalGas Comments at 3. 
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emissionsꢀratesꢀareꢀ“fullꢀburnꢀemissionsꢀrates,”51ꢀwhichꢀareꢀmeasuredꢀusingꢀaꢀprescribedꢀ
burningꢀprotocol,ꢀwhichꢀforꢀstovesꢀinvolvesꢀheatingꢀwaterꢀforꢀspecificꢀlengthsꢀofꢀtime,ꢀandꢀ
forꢀovensꢀinvolvesꢀheatingꢀtoꢀaꢀseriesꢀofꢀspecificꢀtemperatures.52ꢀ

Finally,ꢀSoCalGasꢀarguesꢀthatꢀtheꢀLogueꢀstudyꢀfailsꢀtoꢀaccountꢀforꢀ“criticalꢀbehavior-relatedꢀ
variables”ꢀrelatedꢀtoꢀkitchenꢀtemperatureꢀrise.53ꢀTheyꢀassume,ꢀwithoutꢀcitingꢀanyꢀstudies,54ꢀ
thatꢀasꢀtheꢀtemperatureꢀrisesꢀfromꢀcooking,ꢀoccupantsꢀwillꢀreduceꢀapplianceꢀuseꢀorꢀincreaseꢀ
ventilationꢀtoꢀoutsideꢀtheꢀkitchenꢀ(withꢀwindows,ꢀdoors,ꢀorꢀotherꢀmethods),ꢀtherebyꢀ
reducingꢀNO2ꢀpollution.ꢀFirst,ꢀitꢀisꢀcriticalꢀtoꢀnoteꢀaꢀnumberꢀofꢀfactorsꢀbeyondꢀgasꢀstovesꢀ
influenceꢀindoorꢀNO2ꢀconcentrations,ꢀincludingꢀtheꢀoutdoorꢀNO2ꢀconcentration,ꢀtheꢀ
exchangeꢀrateꢀwithꢀoutdoorꢀair,ꢀandꢀtheꢀphysicalꢀandꢀchemicalꢀbehaviorꢀofꢀpollutantꢀ
molecules.55ꢀIfꢀwindowsꢀareꢀopenedꢀandꢀoutdoorꢀpollutionꢀlevelsꢀareꢀhigh,ꢀthatꢀcouldꢀlikelyꢀ
resultꢀinꢀhigherꢀindoorꢀNO2ꢀlevels,ꢀdueꢀtoꢀeitherꢀdirectꢀinfiltrationꢀorꢀchemicalꢀreactionsꢀ
withꢀozoneꢀfromꢀoutdoors.56ꢀꢀ

SoCalGas’sꢀargumentꢀaboutꢀbehavioralꢀchangesꢀinꢀresponseꢀtoꢀkitchenꢀtemperaturesꢀisꢀevenꢀ
moreꢀproblematicꢀinꢀlightꢀofꢀdataꢀaboutꢀrangeꢀhoodꢀuse.ꢀStudiesꢀconsistentlyꢀshowꢀthatꢀ
peopleꢀfrequentlyꢀdoꢀnotꢀuseꢀventilationꢀwhileꢀcooking.ꢀInꢀCaliforniaꢀspecifically,ꢀrecentꢀ
surveysꢀsuggestꢀthatꢀlessꢀthanꢀ40%ꢀofꢀoccupantsꢀuseꢀtheirꢀrangeꢀhoodsꢀorꢀopenꢀwindowsꢀ
whileꢀcooking.57ꢀThus,ꢀrelyingꢀonꢀoccupantsꢀtoꢀadjustꢀtheirꢀbehaviorꢀtoꢀreduceꢀindoorꢀ
pollutantꢀconcentration—whetherꢀthroughꢀturningꢀonꢀventilationꢀorꢀopeningꢀwindows—isꢀ
aꢀhighlyꢀfallibleꢀmitigationꢀstrategy.ꢀ
ꢀ
ꢀ
CONCLUSIONꢀ
EnsuringꢀthatꢀCaliforniansꢀareꢀableꢀtoꢀbreatheꢀcleanꢀairꢀinsideꢀourꢀbuildingsꢀisꢀcrucialꢀtoꢀourꢀ
well-being,ꢀandꢀneverꢀhasꢀthisꢀbeenꢀclearerꢀthanꢀinꢀ2020,ꢀwhenꢀrespiratoryꢀhealthꢀhasꢀcomeꢀ
intoꢀsharpꢀfocus.ꢀTheꢀtimeꢀisꢀrightꢀforꢀtheꢀCEC,ꢀinꢀcooperationꢀwithꢀairꢀqualityꢀandꢀhealthꢀ
agenciesꢀlikeꢀCARB,ꢀtoꢀre-evaluateꢀindoorꢀairꢀquality.ꢀDesigningꢀbuildingꢀstandardsꢀthatꢀ
ensureꢀourꢀcommunitiesꢀhaveꢀsafeꢀindoorꢀairꢀhasꢀneverꢀbeenꢀmoreꢀimportant.ꢀTheꢀhealthꢀ
risksꢀofꢀgasꢀstoveꢀpollutionꢀareꢀwell-documented,ꢀifꢀnotꢀyetꢀwidelyꢀknown.ꢀLowerꢀincomeꢀ
householdsꢀandꢀcommunitiesꢀofꢀcolorꢀareꢀdisproportionatelyꢀaffectedꢀbyꢀindoorꢀairꢀ
pollution,ꢀincludingꢀfromꢀcombustionꢀdevices.ꢀTheꢀCECꢀhasꢀtheꢀresponsibilityꢀtoꢀdevelopꢀ
buildingꢀenergyꢀefficiencyꢀstandardsꢀthatꢀreflectꢀtheꢀlatestꢀscienceꢀonꢀindoorꢀairꢀpollution,ꢀ

 
51 See Singer et al., supra note 48, at 5–6 tbls. ES-1 & ES-2. 
52 Id, p.37-39 & tbl.8. 
53 See SoCalGas Comments, p.3. 
54 SoCalGas does indicate that American National Standards Institute Standard Z21.1 for gas cooking appliances 
assumes that occupants will respond to rising temperatures by increasing ventilation or reducing appliance use. 
However, this is simply a modeling assumption, not evidence of actual occupant behavior. 
55 See Logue, supra note 41 (listing the parameters for the indoor air quality model). 
56 Logue does not directly model these chemical reactions in the study but notes that they could be quite large. Id. at 
Supplemental Material p. 2 (“Ozone would raise the effective NO2 emission rate for cooking by 2-72% in summer and 
by 0-10% in winter depending on location and time of day. This underscores that our estimates for NO2 
concentrations in summer are conservative and that the health impact of [natural gas cooking burners] is likely even 
larger than modeled here.”). 
57 Victoria L Klug, Agnes B Lobscheid, and Brett C. Singer, Cooking Appliance Use in California Homes- Data Collected 
from a Web-based Survey, ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY, (August 2011), 
https://homes.lbl.gov/sites/all/files/lbnl-5028e-cookingappliance.pdf. 
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andꢀprotectꢀallꢀCaliforniansꢀincludingꢀtheꢀmostꢀvulnerableꢀpopulations.ꢀVentilationꢀisꢀaꢀ
criticalꢀtoolꢀtoꢀdecreaseꢀindoorꢀairꢀpollution,ꢀbutꢀitꢀisꢀnotꢀaloneꢀaꢀstrategyꢀforꢀprotectingꢀ
Californians.ꢀAꢀholisticꢀlookꢀatꢀtheseꢀissues,ꢀincludingꢀinteragencyꢀcollaborationꢀwithꢀCARBꢀ
andꢀotherꢀenvironmentalꢀhealth-orientedꢀagencies,ꢀisꢀtheꢀbasisꢀforꢀfutureꢀpoliciesꢀthatꢀbestꢀ
ensureꢀsafeꢀairꢀforꢀallꢀindoors.ꢀꢀ
ꢀ
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