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How does EPA protect human health and the environment?

National Ambient Air Quality Standards
(NAAQS) and attainment designations
(monitoring data) followed by
implementation planning (modeling)

One example — 2015 Ozone NAAQS, 177 pages,
thousands of public, non-profit, industry-group
comments addressed, lawsuits nearly always follow




The Community Regional Atmospheric Chemistry Multiphase

Mechanism (CRACMM)

 CRACMM developed by EPA in collaboration with NOAA/CIRES,
William Stockwell, and McNeill group at Columbia University

e Fully integrates chemistry leading to ozone and SOA and considers
explicit hazardous air pollutants?

* Available for the first time in the CMAQv5.4 release next month
* Initial development and testing for Northeast U.S. in 2018

* AMORE representation of Wennberg et al. isoprene chemistry improved

ozone and formaldehyde predictions?

* SOA algorithms produced as much SOA as previous empirical
representations

* Similar ozone predictions as current operations, but significant
differences in chemical intermediates such as HO, as well as estimated
ozone production efficiency compared to existing mechanism (CB6r3)3

* Plan to move from research to operations (see fact sheet)

* Robust predictions needed in CMAQ for air quality forecasts from
NOAA and estimation of health risk such as in the EPA AirToxScreen

* Ways of connecting to 2023 campaigns
 Distribution of FOAM input files for box modeling (coming in fall 2022)
* CMAQ-CRACMM simulations

Summer 2018 predictions from Place et al.? in prep

1Pye et al. submitting to Atmos Chem Phys
2Wiser et al. submitting to Geosci Model Dev
3Place et al. in prep for Atmos Chem Phys
“https://www.epa.gov/AirToxScreen

See fact sheet regarding EPA plans at:
https://www.epa.gov/cmaqg/cmaqg-fact-sheets

https://github.com/USEPA/CRACMM Coming soon!



https://www.epa.gov/cmaq/cmaq-fact-sheets
https://github.com/USEPA/CRACMM

The State/Local/Tribal/Federal air quality monitoring system

Pink — Ozone
Blue — CO
Teal — NO2

Air quality monitoring networks for a three
example criteria pollutants (pollutants that
EPA/states are required to ensure attain health
standards)

_ Real value 2019:
Nominal dollars ~300m USD ->

~200 m USD

Source GAO-21-38: Publicly Released: Dec 07, 2020.



< Consistent, long-term measurements are critical to
our conceptual and numerical models of air emissions,
chemistry, deposition and transport.

Coastal Connecticut and other shoreline locations

have had different interdecadal ozone trends than
interior locations

Routine surface measurements have guided—>
interpretation of satellite data and
improvements to retrievals, especially in the
absence of systematic validation programs

Background NO2 must be considered
when doing satellite data trend analysis for

understanding anthropogenic NOx
emissions

Qu et al., 2021
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EPA is a key partner with NASA and ESA in transitioning remote sensing research
measurements into operational networks in USA for use in TEMPO validation
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Networks to support routine and systematic validation for TEMPO

: _ Existing networks provide critical long-term contextual
and other satellites on a long-term basis..

information and allow for leveraging of resources and to
build a more integrated 3-dimensional characterization.
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An example of the “3D” monitoring System

Column NO2 maps

Ceilometer Backscatter

Ozone LIDAR
(Berkoff, NASA LaRC)

CT DEEP Surface O3 and NASA Sondes
Surface NO2 and EPA PGN NO2 column
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NO, Column # NO, Surface Concentration: a common issue
for AQ management and satellite data applications

AQS NO2

Pandora NO2

Office of Research and Development 8



Shallow morning layers
advecting ashore are ideal for 2010 - 2019
isolating chemical processes

The morning growth rate of O3+NO2
at Westport is consistent with our
understanding of photochemical O3
formation, a function of NOx and
temperature (top left). The morning
rate of O3 increase is empirically
predictive of MDAS8 O3 (top-right, 11
ppb / hr ~ MDAS8 = 71ppb, r?=0.58).
The slow decreasing trend of NO2 at
Westport (black, bottom) since 2008
may help to explain the lack of
improvements on ozone air quality.
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Routine monitoring suggests relatively stable oxidized
VOC abundance over the last decade

NYBG - Bronx 24-H DNPH Formaldehyde

2007 2018

« Formaldehyde amount is a function of VOC oxidation (3 kon+voci X [VOC|]
X [OH])

 Either past emission reductions have only marginally impacted total VOC
reactivity (e.g., biogenic VOC are relatively more important that
anthropogenic VOC) or the rate of oxidation (i.e., OH concentration) has
increased to compensate for emission decreases.



ORD efforts in 2023

« Continuity of
operations at
PGN/UCN locations

« Addition of 4
continuous
formaldehyde
samplers to help
evaluate PGN
profiles (top-left)

« Addition of 3D
wind LIDAR at
Westport

 Near-shore over
water total column,
in situ sampling
(tentative)

» Airborne profiling
of NO2, HCHO and
O3 (Date TBD)

1 example sky-scan
profile of ~40 daily in
the default PGN
sampling routine
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GCAS NO2 during MOOSE2021 — Detroit/Windsor

10 July 2022 - Detroit
PGN SO2 vertical columns (*)
EGLE SO2 mixing ratio (-)
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Lessons learned

« ORD efforts over 5 years to support « More sophisticated measurements along
several monitoring modernization efforts shoreline environment will improve
are becoming operational. We need help emission source attribution and test
investigating all the data going forward mechanism development

« Collaborative field studies have shown that ¢ PAMS re-design and Enhanced
a “3D” picture of air po”ution can be Monitoring Plans have thus far been a
inferred via various operational techniques. huge success in adding to these types of

smaller focused missions
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