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Counties Designated "Nonattainment"
for Clean Air Act’s National Ambient Air Quality Standards (NAAQS) *

If an Area is Out of
Attainment

State submits a statewide
implementation plan (SIP)

 Describes how the nonattainment
area(s) will improve their air

e
qguality to meet the standards sy
* Reviewed and approved by EPA
. . . PR »
* Includes emissions inventory
 |dentifies applicable rules and
regulations s
* Evaluate feasibility of new pollution g o
ContrOIS Legend **
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* Uses modeling to determine if County Designated Nonattainment for 4 NAAQS Pollutants
actions are sufficient to meet B County Designated Nonatisinment or 2 NAAQS Polltants

B County Designated Nonattainment for 1 NAAQS Pollutant

standard
3 :
https://www3.epa.gov/airquality/greenbook/mapnpoll.html



Exceptional Events

* Agencies can exclude air quality data influenced by exceptional events from
regulatory action

* Example exceptional events: wildfires, high wind dust events, fireworks, prescribed
fires, stratospheric ozone intrusion, and volcanic and seismic activities

* Requirements include:
* A narrative describing the event

 Demonstration that
* There is a causal relationship between the event and exceedance/violation
* The event was not reasonably controllable and not reasonably preventable

* The event was caused by human activity that is unlikely to recur at a particular location or
was a natural event

* Some air agencies have used sensor data to support their exceptional
events demonstrations
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More information: https://www.epa.gov/system/files/documents/2023-09/Wildfire%20Resource%20Document _Final Revised.pdf
Example: https://ww?2.arb.ca.gov/sites/default/files/2021-09/2018 Southern_ California EE_Full Demo 2.pdf



https://www.epa.gov/system/files/documents/2023-09/Wildfire%20Resource%20Document_Final_Revised.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-09/2018_Southern_California_EE_Full_Demo_2.pdf
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Determining Attainment |s Not
the Only Way to Use Air Quality
Data to Protect Human Health



Air Monitoring Equipment is a Spectrum

Examples of PM sensors and monitors

Sensors Regulatory Monitors
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>$10,000

Typically increasing cost and accuracy

There is value in having different tools to meet different objectives



Lower Cost Enables More Measurements
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Data acknowledgement: Thank you to PurpleAir!



Sensor Uses

* Not used for NAAQS compliance monitoring

e Offer better understanding of spatial and temporal variations in local air quality

* Publicly displayed sensor data provides personalized air quality information to impact
communities

* Raising awareness
* Encouraging actions to reduce exposure

* |dentify highly localized air pollution sources
* Hot spot or leak detection in some cases warrants further rigorous investigation

e Supporting the regulatory process
* Can use for determining the placement of regulatory monitoring
* May be used in weight-of-evidence analyses (e.g., exceptional events demonstration)

* Scientific research supporting the regulatory process
* Estimate exposure for population health studies
* Assess and enhance air quality model performance

— NAAQS=National Ambient Air Quality Standards




Requirements for Regulatory Monitors: Operation

* Must adhere to stringent

* Siting Add significant costs to monitoring
* Quality assurance requirements

An FEM instrument is not an
FEM unless it is operated with
the required QA methods.

‘_ FEM=Federal Equivalent Method



Requirements for Regulatory Monitors: Equipment

EPA’s Office of Research and Evaluations more costly than what is "
Development evaluate and designate specified in EPA’s Air Sensor
instruments as FEM or FRM based on Performance Targets

* Accuracy

* Precision

* Range If air sensors cost more,

* Detection Limit would they still be as useful?

e Pollutant Specificity
* Freedom from co-pollutant interferences

* Noise \ Currently, both gas and PM sensors
* Drift (short-term and long-term) \ have limitations that prevent them
* Lag/Rise/Fall (gas analyzers) passing the rigorous FEM/FRM

* Multi-Site Measurement Performance review process
* Must pass ALL tests to be approved by EPA

10

— FEM=Federal Equivalent Method, FRM=Federal Reference Method, PM=Particulate Matter
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Sensor Limitations W= 2023 Air Sensors_ .

Quality Assurance
[ ]
Accuracy ..... Workshop
* Precision il
'~ July 25-27,2023 - RTP, NC
* Range a R &
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Detection Limit

o Hear more on this topic in my talk tomorrow
Pollutant Specificity during
Session 6A: Effectively converting air quality data

* Freedom from CO_pOIIUta nt interferences to actionable air quality information: Data science

e Noise tools to scale QA/QC (11:15 am)
* Drift (short—term and Iong—term) My talk: “Air Sensor Quality Assurance Workshop
e Lag/Rise/Fall Summary”

Multi-Site Measurement Performance Paper summary coming soon!



https://asic.aqrc.ucdavis.edu/2024-program-topics
https://asic.aqrc.ucdavis.edu/2024-program-topics
https://asic.aqrc.ucdavis.edu/2024-program-topics

i(gc?n;m;. Protection
We i g ht Of EVi d e n C e Supplement to the 2019 Integrated Science

Assessment for Particulate Matter

e Sensors can support the weight of
evidence analysis of air pollution health
effects

* Used in the integrated science
assessment

e Scientific basis of the NAAQS limits

https://assessments.epa.gov/risk/document/&deid=354490
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e NAAQS=National Ambient Air Quality Standards




Sensors in the Integrated Science Assessment (ISA)

Table A-11 (Continued): Study-specific details for epidemiologic studies examining socioeconomic status and
PM2s exposure.

Study/Location
Years Exposure Assessment Mean Concentration (ug/m?) Copollutant Examination
Tanzer et al. (2019) PM:zs measured using Met-One Neighborhood PM Annual average range: 7.5 to 25.8 Correlation (r): 0.32 (0.16-0.56) SO:
Pittsburgh, PA Monitors (NPMs) and small subset measured EJ Communities: 10.6 (1.0) Copollutant models with: NA

using PurpleAir PA-Il, as part of a Real-time

Affordable Multi-Pollutant (RAMP) package Non-EJ Communities: 10.3 (1.5)

Apr 2017-May 2018

r1 International Joumal of /
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and Public Health

* At least 1 sensor study was cited in the 2022

PM [SA Demonstration of a Low-Cost Multi-Pollutant
Network to Quantify Intra-Urban Spatial Variations

* Potentially ISA relevant sensor papers have  in Air Pollutant Source Impacts and to Evaluate
increased exponentially in recent years Senment e
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ISA Example: Summary of Evidence

Differences in PM, s exposure by

Comparison Reference

Study T pEation Group Value socioeconomic status
(ng/m3)
*Tanzer etal (2019) 5 Consus (Pitsburgh, Pennsyama). © xop by communities 103 e COMPOSITE SES MEASURES
*Lee et al (2020) US: Environmental Justice Screening Low Vulnerability 6.8 é °

Method, 2012-2014

US: Catheterization Genetics Study

*Weaver et al (2019 5 e 3
eyt () (Central North Carolina). 2001-2010

Cluster 3:

Cluster 1 12.8 o
Cluster 2 12:8 °
Cluster 4 12.8 -
Cluster § 12.8 @ i
Cluster 6 128 e
®
09 | 1.1 12 1.3 1.4 1.5 1.6 iy
14 I i i

Ratio to Reference Exposure

Note: *U.S. and Canadian studies published since the literature cutoff date (~January 2018) for the 2019 PM ISA. Circles represent
ratio of each SES group to the reference group; red text and circles represent evidence included in the 2019 PM ISA; blue text and

circles represent evidence not included in the 2019 PM ISA. Reference concentrations in ug/m?®. This figure builds on Figure 12-1 in
the 2019 PM ISA.




Summary

* Air monitoring is a spectrum of typically increasing cost and increasing
dCCuracy
* There is value in having a variety of tools for a variety of tasks
* Lower cost enables wider usage and extensive air sensor dataset
* Extensive dataset valuable for scientific research supporting the regulatory process

* Air sensors would be more expensive if they met regulatory requirements
* Currently, both gas and PM sensors have limitations that prevent them passing the
rigorous FEM/FRM review process

* Air sensors can be used in weight of evidence when determining new
National Ambient Air Quality Standards




https://www.epa.qgov/air-sensor-toolbox

Want to know more about
EPA’s work with air
sensors? Check out the air
sensor toolbox for a variety
of resources

Research Projects

Overview of Current Research

Collaborative Agreements

Grants

Reports and Publications

Past Projects

Resources: Air Sensor Toolbox

Additional Resources

Frequently Asked Questions

Air Sensor Loan Programs

Newsletter Articles, Fact Sheets and

Infographics

Educational Resources

Conferences, Workshops, and

Webinars

Sensor Evaluations by Other
Organizations

Quality Assurance for Air Sensors



https://www.epa.gov/air-sensor-toolbox%E2%80%8B

Questions?

Contact:
Barkjohn.Karoline@epa.gov

The views expressed in this presentation are those of
the author and do not necessarily reflect the views or
policies of the U.S. EPA. Mention of trade names or
commercial products does not constitute endorsement
or recommendation for use.




