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History
• Until just a few years ago, most PSD air quality analyses did
not directly address ozone or secondary PM2.5.
• In 2010 EPA granted a petition by the Sierra Club and
committed to engage in rulemaking to evaluate updates to
the Guideline on Air Quality Models, and, as appropriate
incorporate new analytical techniques or models for ozone
and secondary PM2.5.
• In 2017 EPA revised the Guideline on Air Quality Models with
specific recommendations for quantitatively assessing ozone
and secondarily formed PM2.5 using existing valid modeling.
• EPA recently finalized the MERPs Guidance as a Tier 1
Demonstration Tool for Ozone and PM2.5 under the PSD
Permitting Program (April 30, 2019).
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Ozone
• Not emitted directly into the air
• Created by chemical reactions between oxides of nitrogen
(NOx) and volatile organic compounds (VOC).
• This happens when pollutants emitted by cars, power plants,
industrial boilers, refineries, chemical plants, and other
sources chemically react in the presence of sunlight.
• Ozone is most likely to reach unhealthy levels on hot sunny
days in urban environments.
• Ozone can also be transported long distances by wind, so
even rural areas can experience high ozone levels.
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PSD Air Quality Analysis For Ozone
• Ozone impacts from NOx and VOC emissions may now be
addressed using recommended techniques in the Guideline
on Air Quality Models (40 CFR Appendix W).
• Current guidance recommends that the air quality analysis
address any component with emissions >/= the SER for NOx or
VOC.
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Fine Particles (PM2.5)
• Fine inhalable particles, with diameters that are
2.5 micrometers and smaller.
– How small is 2.5 micrometers? The average human
hair is about 70 micrometers in diameter.

• Two types of fine particles1. Primary
2. Secondary
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Fine Particles (PM2.5)
• Primary - Emitted directly from a source, such as
construction sites, unpaved roads, fields,
smokestacks or fires.
• Secondary - Most fine particles form in the
atmosphere as a result of complex reactions of
chemicals such as sulfur dioxide and nitrogen
oxides, emitted from power plants, industries and
automobiles.

PSD Air Quality Analysis for PM2.5
• Current guidance recommends that the air quality
analysis address any component with emissions
>/= the SER for direct PM2.5, SO2 or NOx.
• Direct – Direct emissions of PM2.5 are modeled
with a model such as AERMOD.
• Secondary impacts from NOx and SO2 emissions
may be addressed using techniques in the
Guideline on Air Quality Models.
• Direct and secondary impacts are then summed
to obtain the total impact.
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Assessing Ozone and Secondary PM2.5
Impacts
• 2017 revisions to the Guideline on Air Quality
Models recommend a two-tiered approach:
– First Tier – Use technically credible relationships
between emissions and ambient impacts developed
from existing modeling deemed sufficient for
evaluating a PSD source’s impacts.
– Second Tier – A more sophisticated case-specific
application of chemical transport modeling.
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Modeled Emission Rates for Precursors
(MERPs)
• For most PSD applications, EPA generally expects that most applicants
would use a simpler Tier 1 approach.
• MERPs can be viewed as a type of Tier 1 demonstration tool under the
PSD permitting program that provides a simple way to relate
maximum downwind impacts with a critical air quality threshold.
• EPA has provided technical guidance on development and use of
MERPs under Appendix W for PSD permitting.
– Guidance on the Development of Modeled Emission Rates for
Precursors (MERPs) as a Tier 1 Demonstration Tool for Ozone and
PM2.5 under the PSD Permitting Program (EPA-454/R-19-003 April
2019)
• Final MERPs Guidance Webinar available on SCRAM:
https://www3.epa.gov/ttn/scram/webinar/Final_MERPs/Final_MERPs
_Guidance_Webinar-06132019.pdf

MERPs
• Properly supported MERPs provide a
straightforward way to relate modeled downwind
impacts to a critical air quality threshold such as a
Significant Impact Level (SIL).
• MERPs can be developed from existing modeling
performed for SIPs, from EPA’s hypothetical
source modeling documented in the MERPs
guidance, or other existing (valid) modeling.
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MERPs
• MERPs are typically expressed as a tons per year (tpy)
emission rate of a precursor that corresponds to an air
quality impact at the level of a SIL.
• Example –
– An SO2 MERP for the daily PM2.5 standard is calculated to be 367
tons.
– This means that if the PSD source emits 367 tpy, the daily PM2.5
impact resulting from the SO2 emissions would be at the level of
the SIL or 1.2 µg/m3
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MERPs
• The modeling used as the basis for developing MERPs should be
representative of the area in which the PSD source is located.
• PSD modeling report should provide justification for use of existing
modeling used to develop MERPs unless regional defaults are used.
• Representativeness Considerations:
–
–
–
–
–

Project source characteristics (e.g., stack height, emissions rate)
Terrain
Meteorology
Background pollutant concentrations
Regional/local emissions near project source (urban/rural)

12

Climate Zones for “Default MERPs”
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Default Regional MERPs from EPA Modeling

Similar values are also provided for PM2.5
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Development of MERPs Assessment Tool –
‘MERPs View’
• EPA Region 4 and OAQPS are developing an online tool to
assist in MERPs analyses
• The tool is based on the ‘Qlik App’ software which
provides greater interactivity and visualization of the
available MERPs data
• The tool will combine existing MERPs data with more
detailed, refined assessments (i.e. air quality impacts as a
function of distance from a modeled source)
• This tool will allow end-users to view and extract MERPs
data that is most useful to them
• More details to come by the 12th Conference on Air
15
Quality Models (RTP, NC), Oct. 2-3rd 2019

MERPs View
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Soon to be Released
• DRAFT Ozone & PM2.5 Permit Modeling Guidance
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Questions?
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