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SFSB Background

e Chief of the Source and Fine Scale Branch in CEMM, RTP, NC

e 20 staff members mostly scientists (chemists, engineers, physicists, and data
scientists, microbiologist)

 Research a)nd Development to characterize pollutants (source, near-source, and
ambient air

* No policy or regulatory decision-making, no enforcement

e Research portfolio (field and laboratory components)
e Sensors performance and deployment
* Next Generation Emissions Monitoring (NGEM)
PM and aerosol characterization (LC-MS and GC-MS)
Ethylene Oxide (EtO) and VOC characterization (GC-MS, FT-IR, spectroscopy, etc.)
PFAS, PAH, and PCBs in consumer products and dusts
Microbiology in air (wildfires, flooding, etc.)



* Biogeochemical cycles * Anthropogenic contributions « Communities (exposure)

* wildfire * PFAS, EtO ) appllcatl(-)ns.
e communication
* regional partnerships

* nitrogen/carbon balance/cycles * PM, VOCs, and metals * business

* methane * methane, climate forcers

Understanding Environmental Challenges



SEPA What do we do?

Unique technical approaches required across these areas and depending on pollutant types - Interdisciplinary.

Monitoring
Measurement

)

Ambient Air (‘the atmosphere’)
Source emissions

\
Near-source Emissions &/ \/
Collaborative Partnerships

Methods
Development

/
-~

\
\,\//\/

Mitigation

Characterization



wEPA Advanced Emissions Measurement Tools

Versatile sampling platforms to achieve unprecedented access to emissions sources

e Aerial drones e Land rovers * Geospatial mapping
* Vertical emissions profiles * Dangerous of difficult to * Large spatial areas
e Payload limited reach areas * Variety of instrumentation
e Temporal limits * Wildfires * Temporally limited if moving

e sSensors * Tough but limited mobility



. . . Multiple RAREs,
Stationary Next Generation Emissions Measurement Tools (NGEM) Rl:ESIE; RSTIPS

Aligns with ACE, SHC

.

Sensors, triggering mechanisms (remote, apps, concentrations, wind)

Real time pollutant and meteorological data (different detectors)

Fence-line applications, variety of deployments, solar powered

Field based but laboratory measurements are often required for confirmation
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SEPA Eenceline Methods

Source

Understanding
and Control

* Agencydrivers / Partner needs:

e Improved understanding of fugitive/stochastic emissions
 Newregulatory and compliance approaches

e Near-source community protection

* Transparency and empowerment

e Technicalapproach

Question 1 of 4

What are you smelling?

* Next-gen sensors and instruments

Use the Louisville Odor Wheel below. Tap to
select one or more odors. Be as specific as
you can.

* New source emission models
* Optimally-acquired laboratory samples
* Metadata fusion — Source Feedback

e Results:
* Commercial version of EPASPod fenceline sensor
* New in-plant leak detection tools

 EPAOdor Explore cell phone app (pilot phase) o=
* 120 compound canister and 325 A/Bpassive sampler methods ‘ =W =0




\e’EPA Role of Air Sensors

There 1s a desire for community level monitoring and mobile platform measurements that may be filled by a new class
of complementary air sensors technology

Offer smaller and/or more portable devices at a lower cost

* Personal or ambient
Measurements for non-regulatory use
Data used for informational purposes

Demonstrated accuracy or precision is “good enough” for intended application

Provide real-time data at high time resolution Regulatory Monitoring Site

=1F

More local measurements Mobile measurements Mobile measurements
; Educational exploration : PRSTTIg 9
and temporary sites p carried by individuals using vehicles
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EPA Air Sensor Toolbox

Environmental Topics Laws & Regulations About EPA

| https://www.epa.gov/air-sensor-toolbox/air-
sensor-performance-targets-and-testing-protocols

. CONTACTUS SHARE
Air Sensor Toolbox ®®e

Two Reports Released on Air
Sensor Performance Testing
Protocols

Learn how to test and evaluate the performance of air sensors

Announcements

https://www.epa.gov/air-sensor-
toolbox/conferences-workshops-and-
webinars-air-sensor-technology

Get Air Sensor News by
email

Agpron 510 emeils annuslly.

o
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T 000 Long-Term Performance of Five

United States to understand air quality conditions. This website provides the latest science en the parformance, operation and use of air

sensor monitoring systems for technology developers, sir quality msnagers, citizen scientists and the public. The EPAis involved in the Air S en s 0 r Models Ac ro ss S even
sdvancement of air sensor technology, including performance evaluations of sensor devices and best practices for effectively using sensors.
The information can help the public learn more sbout sir quslity in their communities. B U S Sites
.
/ ASIC fall webinar series
Sensor Performance, Understanding Your Sensor Qeaenls, 2020
Evaluation and Use Data Readings

Karoline K. (Johnson) Barkjohn'2, Samuel Frederick!, Cortina Johnson!, Robert Yaga*, Brittany Thomas*, William
Schoppman’, Andrea L. Cléments’

'U.S. EPA Office of Research and D , Center for d Modeling

2ORISE Fellow

3NSSC Contractor

“4Jacobs

Upon Arrival: Share your Name & Affiliation in the chat with “All Panelists & Attendees”  Questions: Type into the “Chat” box with WHO the question is meant for

# Sensor Evaluation Results

Proaches for the Sensor Dats on the AirNow Firs
® Standard Operating Procedures for Sensors apasmoke Map

# Senzor Collocstion Guide Videos on Air Sensor Measurement, Data Quality snd

e https://www.epa.gov/air-sensor-

- o N -
® Air Sensor Guidebook RETIGO: Visuslize Your Field Data

# Sensor Performance Targets and Test Protocols

N N . @ Sensor Collocstion Macro Anslysis Tool
# Quslity Assurance Handbook and Guidance Documents for

O — toolbox/epa-air-sensor-research-overview

Research Projects / and
" T Additional Resources https://www.epa.gov/air-sensor-

N w ‘é ‘3 & » toolbox/technical-reports-and-journal-

https://www.epa.gov/air-sensor-toolbox articles-air-sensor-technology



https://www.epa.gov/air-sensor-toolbox
https://www.epa.gov/air-sensor-toolbox/conferences-workshops-and-webinars-air-sensor-technology
https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols
https://www.epa.gov/air-sensor-toolbox/epa-air-sensor-research-overview
https://www.epa.gov/air-sensor-toolbox/technical-reports-and-journal-articles-air-sensor-technology

% Ethylene oxide (C,H,O; EtO) is a colorless, flammable, and reactive gas
s EtO is listed as one of 188 hazardous air pollutants (HAPs) regulated under the Clean Air Act
s EtO is widely used by the chemical manufacturing industry as a chemical intermediate to produce a range of chemicals (e.g.,

antifreeze, plastics) It is also used by hospitals, medical industry, and spice manufacturers to sterilize medical
equipment and to fumigate spices



< EPA

EtO Measurement Challenges

Accurate EtO measurement poses significant challenges for ambient/near source
monitoring and source/fugitive emissions testing measurement regimes

Source emissions
characterization of EtO in
complex sampling
conditions

Fenceline Monitoring

Fast, real-time EtO
measurements for fugitive
emissions detection and
fenceline monitoring

Ambient Monitoring

bl

-

Sensitive EtO methods
(<10 pptv) for ambient air
monitoring



https://usepa-my.sharepoint.com/personal/ahmed_aranya_epa_gov/Documents/Profile/Documents/AH-RWC%20Samples.xlsx?web=1

wEPA Current EtO focus

Field Evaluation of Current EPA Method TO-15A Analysis for Ambient Monitoring of EtO

Future testing of EtO emissions from a variety of sources

Characterization of Atmospheric Chemistry of EtO

Instrumentation and Measurement Capabilities for Background and Near-Source Emissions of EtO
EtO standards stability and determination of method detection limits (MDLs)

Examination of time-integrated and real-time EtO measurements

O O O 0O O O

Instrument Model Operating Principle MDL (5 minute)

Aeris Ultra & Pico Mid-Infrared Laser Absorption Spectroscopy 1 sec 2 ppb

Aerodvne Quantum Cascade — Tunable Infrared Laser Differential 1 sec 0.1 obb
y Absorption Spectroscopy (QC-TILDAS) - PP

5 min. sampling /
~30 min cycle
Picarro G2920 &G2910 Cavity Ringdown Spectroscopy (CRDS) 1 sec 0.1 ppb /0.2 ppb 13

MAX Analytical Starboost Fourier Transform Infrared Spectroscopy 1 min 5 ppb

AromaVOC Preconcentration/CRDS 10 ppt



\e’EPA | Wildland Fire Emissions Measurements & Characterization

Why are wildfire smoke emissions important to EPA?
- Increasing fire size & intensity

- Community & fire fighter health
— PM, Toxics
— Susceptible Subpopulations
- Ambient air quality
— PM, 05, NOX, NH,, CO, VOCs
- Global climate
— CO,, CH,, BC, Organic Aerosols, NOx, N,O

14



wEPA Research and development summary

Research challenges

 Science is constantly evolving

* Novel, innovative technology develops at a rapid pace

* Pollutants are measured at levels undetected previously

* Emerging environmental issues and contaminants of concern



wEPA \ Questions

Michael D. Hays, Branch Chief

USEPA, ORD, CEMM, AMCD, SFSB
Research Triangle Park, NC

hays.michael@epa.gov
919-541-3984 (office)

The views expressed in this presentation are those of the author and do not necessarily represent the views or policies of the U.S. Environmental
Protection Agency (EPA). Any mention of trade names, products, or services does not imply an endorsement by the U.S. Government of the U.S.

EPA. EPA does not endorse any commercial products, services, or enterprises.
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