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Jennifer J. Cave, Stites & Harbison PLLC

Jennifer currently serves as chair of Stites & 
Harbison PLLC’s Environment, Energy, and 
Sustainability Practice Group where she 
works closely with businesses to ensure 
compliance with local, state, and federal 
environmental laws and regulations. She 
regularly advises clients on air quality, water, 
and solid and hazardous waste permitting 
and compliance. She also regularly defends 
clients in administrative, civil, and criminal 
environmental enforcement actions. 



Sean Alteri, Nucor 
Corporation

► Serves as the Director of Environmental 
Permitting and Regulatory Affairs for 
Nucor Corporation, North America’s 
largest steel producer and recycler.

► Prior to joining Nucor, his environmental 
experience includes more than 22 years 
with the Kentucky Department for 
Environmental Protection

► During his career, Alteri testified before 
the Senate Committee on Environment 
and Public Works and the House of 
Representatives’ Committee on Energy 
and Commerce regarding the Clean Air 
Act



► Principal Consultant in Trinity’s Cleveland, OH 
office

► With Trinity since January 2003 (21+ years)
• Part of four Trinity offices during that time

► Focus areas: 
• Meteorology
• Air Dispersion Modeling
• Air Permitting and Compliance

► B.S. Atmospheric Science – Ohio State
► M.S. Meteorology – Penn State
► Certified Consulting Meteorologist and Qualified 

Environmental Professional

Tony Schroeder, Trinity Consultants
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A More Stringent PM2.5 National Ambient Air Quality Standard (NAAQS): 

What it Means for You and How Best to Reduce the Impacts of the Revised 
Standard 

Jennifer Cave



National Ambient Air Quality Standards (NAAQS)

• Nationwide air quality goals (NAAQS) + individual state plans 
(SIPs) to meet goals

• EPA has promulgated NAAQS for Six Criteria Pollutants
– Sulfur Dioxide (SO2)
– Particulate Matter (PM10 and PM2.5)
– Nitrogen Dioxide (NO2)
– Carbon Monoxide (CO)
– Ozone (O3)
– Lead (Pb)



What is Particulate Matter?

Source:  https://www.epa.gov/pm-pollution/particulate-matter-pm-basics



Source:  https://climate.nasa.gov/news/3027/getting-to-the-heart-of-the-particulate-matter/



PM NAAQS History 

Source:  2022 Fine Particles (PM2.5) Data Summary Report, IDEM, June 2023



2024 PM2.5 NAAQS Final Rule Development

December 2020

2020 Final Action 
Published
Primary and secondary 
standards retained, 
without revision

Multiple petitions for 
Review and 
Reconsideration Filed 

January 2021

Biden Executive 
Order Issued

Directed EPA to 
review the 2020 
Final Action  

January 27, 2023

Proposed Rule 
Published

Reduce primary 
annual standard 
to between 9-10 
µg/m3; accepted 
comment on  8 
µg/m3

February 7, 2024

Final Rule Issued
Reduced the 
primary annual 
standard from 
12.0 µg/m3 to 9.0 
µg/m3



Final 2024 Primary and Secondary PM Standards

FormLevelPrimary/SecondaryAveraging TimeIndicator
Annual arithmetic mean, averaged over 3 years9.0 ug/m3PrimaryAnnualPM2.5

15.0 ug/m3Secondary
98th percentile, averaged over 3 years35 ug/m3Primary and secondary24-hour
Not to be exceeded more than once per year on 
average over a 3-year period

150 ug/m3Primary and secondary24-hourPM10



History of PM2.5 Annual Standard 
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PM2.5 Data Analysis

• National • Ohio Valley Region

Source:  https://www.epa.gov/air-trends/particulate-matter-pm25-trends







LMAPCD PM2.5 NAAQS Trends

Source:  https://louisvilleky.gov/air-pollution-control-district/document/apcd-february-2024-board-presentation-2023-annual-report



Emissions of PM2.5 From Permitted Sources in 
LMAPCD Decreasing 



Summer 2023 Wildfire Smoke Impacts on PM2.5 Air 
Monitoring Data

Source:  https://louisvilleky.gov/air-pollution-control-district/document/apcd-february-2024-board-presentation-2023-annual-report



Contact Information
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jcave@stites.com
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SAFETY – OUR #1 VALUE
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• North America’s largest 
steel producer & 
recycler of any material

• One of world’s cleanest 
and most efficient 
steelmakers

• High-paying, high-
quality American 
manufacturing jobs

• #102 in FORTUNE 500 
list of largest public U.S. 
companies (2023)

NUCOR OVERVIEW

‒ Produces ~1/4 of all steel in US
‒ Market cap is greater than the 

next 3 US producers combined

‒ 3-year avg. teammate pay (not 
including officers): $125k+/yr.

‒ $959M was returned to our 
teammates in 2022 profit sharing

‒ #1 Metals Company: Fortune’s 
Most Admired Companies

‒ Manufacturing & Production: 
Fortune’s Best Workplaces

‒ 79% average recycled content
‒ Among Top 5 recyclers globally
‒ GHG’s 60% lower than global avg
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NUCOR TODAY

26
STEEL MILLS

300+ 
TOTAL FACILITIES

20M+
TONS RECYCLED/YEAR

25.2M
TONS SHIPPED (2023)

32,000 
TEAMMATES

$34.7B
NET SALES (2023)
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NUCOR RAW MATERIALS

SCRAP RECYCLING & 
FERROUS BROKERAGE

• 70 full-service scrap recycling facilities 
strategically located to offer regional 
advantages in sourcing a wide range of 
ferrous and nonferrous metals

DIRECT REDUCED IRON (DRI)

• 2 facilities producing up to 4Mtpa of high-
quality DRI, a key raw material for Nucor’s 
steelmaking operations

UNIVERSAL INDUSTRIAL GASES (UIG)

• 5 industrial gas plants currently in operation, 
with more in various stages of development

LOGISTICS TEAM

• 30 teammates with expertise in barge, rail 
and truck – all geared to deliver raw 
materials to Nucor mills in most efficient 
manner

• Nucor is the largest recycler of any material in North America

• Nucor steel produced from nearly 80% recycled content, with some products 
containing close to 100% recycled content
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PM2.5 IMPACTS
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ANNUAL AVERAGE PM2.5 DESIGN VALUES

2019-21 Design Value Annual 
PM2.5 Conc (μg/m3)

> 12 μg/m3

11-12 μg/m3

10-11 μg/m3

9-10 μg/m3

Source: Eos, Apr. 20, 2023: Annual PM2.5 concentrations (µg/m3) in U.S. counties Credit: MapChart, Data from EPA’s Air Quality System (AQS) database
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IMPACT OF REVISION
ANNUAL AVERAGE PM2.5 DESIGN VALUE ≥ 9 μg/m3

2020-2022 Annual PM2.5 DV
Headroom to Threshold

NONATTAINMENT

1-3 μg/m3

3+ μg/m3
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EPA PM2.5 RULE UPDATE - IMPACTS

• To receive a new PSD air permit (and minor permits in some areas):
 Facilities must demonstrate compliance with the new PM2.5 standard 

through an air dispersion model in PSD applications 

 Timing: May 6, 2024 (effectively now, unless a draft permit is already issued – No 
Grandfather provisions)

IMMEDIATE
IMPACTS

• Governors are required to submit initial designation recommendations no later 
than 1 year of promulgation, or by February 7, 2025.

• EPA has two years to designate non-attainment areas and there will be an 
opportunity to influence process with states – February 6, 2026

 Ambient data spikes due to wildfires will be challenging

• To obtain a  permit in a non-attainment area, lowest available emission reduction 
technology (LAER) must be employed, and offsets must be available in the area

• States will have 18 months to develop plans to bring non-attainment areas into 
attainment that will include emission reduction plans for existing sources

• Court challenges anticipated; Political climate/election could change course

• https://www.epa.gov/system/files/documents/2024-02/pm-naaqs-designations-memo_2.7.2024-_-jg-signed.pdf

LONG-TERM
IMPACTS
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PM2.5 PERMITTING 
STRATEGIES
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EPA PM2.5 PERMITTING STRATEGIES

Emissions Increases Below PSD Thresholds:
o Keep emissions below the PSD thresholds (Engineering Design)
o Evaluate federally-enforceable emission limitations.
o Plant-wide Applicability Limits (PALs)
o Consider net emissions decreases related to the project or offsetting new 

emissions with reductions elsewhere (Proposed PEA Rule)

Aggregation Rules:
o Understand how emissions are aggregated for PSD purposes
o In some cases, emissions from multiple sources within a contiguous area 

can be considered as a single project (Nested sources)

Consult with Regulatory Agencies Early:
o Engage with regulatory agencies during project planning
o Seek their guidance on avoiding PSD requirements
o Early collaboration can lead to effective strategies

APPLICABILITY
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EPA PM2.5 PERMITTING STRATEGIES

Air Dispersion Modeling Considerations

• Air Quality Dispersion Models:

• Emission Inventory and Source Characterization:

• Model Selection and Calibration:

• Meteorological Data Input:

• Spatial and Temporal Resolution:

• Sensitive Receptor Locations:

• Control Measures and Mitigation Options:

• Risk Assessment and Health Impact Analysis:

• Documentation and Transparency:

• Consultation with Regulatory Agencies:

MODELING
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FEDERAL INITIATIVES 
AND GOALS
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TIMING 
CONSIDERATIONS

EST. INCREMENTAL 
ANNUAL STEEL*

FEDERAL FUNDING 
PROGRAMS

KEY INITIATIVES

• First wave of new bridge projects is 
underway

• IIJA allocates transportation funding 
through 2026

3-5 Mtpa
IIJA includes new funding of 

$550 for transportation & core 
infrastructure projects

• Onshore and offshore wind, solar and 
power transmission/grid

• Most large utilities have 2030 emission 
reduction goals; net-zero by 2050

2-3 Mtpa
IRA includes ~$370 billion in 
clean energy tax incentives

• Expect funding for over 30 advanced 
mfg. projects over next decade

• Steel intensive projects with average 
cost of ~$10 billion

~0.5 Mtpa
CHIPS and Science Act 
includes ~$55 billion to 

reshore U.S. manufacturing

FEDERAL INITIATIVES REQUIRE STEEL

~$975 BILLION ~5-8 Mtpa Incremental annual steel demand 
over next decade

* Estimated incremental steel demand measured in million of tons per annum (Mtpa)

CLEAN ENERGY

RESHORING

INFRASTRUCTURE

Our modern economy will continue to be built with steel, and the steel it is built with matters. The bottom line is that customers using 
American steel from a recycled source are choosing to reduce the world's greenhouse gas emissions by a factor of two to four.
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U.S. ADVANCED MANUFACTURING & INFRASTRUCTURE 
RENAISSANCE IS STEEL INTENSIVE

PHARMACEUTICALS EV/BATTERY SEMICONDUCTORS

GRID MODERNIZATION ROADS & BRIDGES CLEAN ENERGY



37

Contact Information:

Sean Alteri, Director
Nucor Corporation
Environmental Permitting and 
Regulatory Affairs

Sean.Alteri@Nucor.com



PM2.5 (and Ozone) Permit Modeling 
Guidance

Manufacturers’ Education Council
33rd Annual Sustainability & Environmental Health & Safety Symposium
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Tony Schroeder, CCM, QEP – Principal Consultant



► Two main potential pathways, each with differing challenges
• New Source Review/PSD permitting exercises
◆ PSD permit applications in progress/submitted “soon”
◆ PSD permit extensions

• State/permitting authority driven minor source permit 
modeling requirements

► PSD procedures/timing considerations well defined – minor 
source permit modeling requirements could be very case-by-case

► Coordination with permitting authority contacts regarding minor 
source permitting requirements will be important, as well as PSD 
considerations

The Revised NAAQS and Modeling for Permitting



► How will this rulemaking impact current/near term PSD 
permitting actions?

• No grandfathering provisions
• This means any PSD permit not final on the effective date of the 

NAAQS, is required to evaluate compliance with the NAAQS
◆ No draft permit, no submitted application by date, no grandfathering of 

any kind – permit must be “final” before the effective date of the revised 
NAAQS

• So, if you submitted a PSD application showing PM2.5 impacts of 
9.4 µg/m3, and the NAAQS becomes effective prior to final 
permit issuance, the permitting authority cannot issue the 
permit until a complaint modeling demonstration at a level of 9 
µg/m3 is provided
◆ A significant risk factor for PSD applications/review in progress

Primary PSD Permitting Based Implications (1 of 3)



Primary PSD Permitting Based Implications (2 of 3)

From February 7, 2024 pre-publication version



► You’ve got a PSD permit, but you need to extend the permit….
• Not uncommon to request at least a first-time extension of the 

18-month PSD permit construction window – but now the NAAQS 
are proposed to be updated…
◆ Addressed in PSD 2014 permit extension guidance
◆ https://www.epa.gov/nsr/guidance-extension-prevention-significant-

deterioration-psd-permits
◆ EPA addresses on page 6 of the referenced guidance
◆ Indicated as a case-by-case evaluation – no definitive statements one way 

or the other
◆ Magnitude of emissions, prior modeling results, influence of precursor 

pollutants, etc. could all play a part in any case-by-case determination
◆ Definitive risk factor to outline/discuss with clients that may be seeking an 

extension of the PSD permit, which triggered PSD for PM2.5 (or its 
precursors)

Primary PSD Permitting Based Implications (3 of 3)



► Case-by-Case Situation (depending on the agency, how State 
NAAQS were established, etc.)
• With a revised NAAQS, agency may not be comfortable issuing even a minor 

source permit for a project that exceeds Federal NAAQS (before State 
NAAQS/regulatory updates)

• Incorporation by reference – do State NAAQS become effective at same time?
• As with PSD, confer with the local permitting authority for any modeling 

evaluations for ongoing/planned permit applications
• Some States have no permit modeling requirements for minor sources (e.g. 

Indiana, Kentucky, etc.), whereas others do (e.g., Ohio, etc.) 
◆ Be sure to confer with the local agency!

States with Minor Source Permit Modeling 
Requirements



►“Guidance for Ozone and Fine Particulate Matter Permit 
Modeling”
• Released by U.S. EPA in final form on July 29, 2022
• https://www.epa.gov/scram/guidance-ozone-and-fine-

particulate-matter-permit-modeling

►Reflects U.S. EPA’s recommendations for PM2.5 and ozone 
modeling under the PSD program
• Certain states also rely on this guidance for state-level permit 

modeling assessments

►Ozone and PM2.5 are unique because they can form due 
to chemical reactions in atmosphere
• Cannot be addressed using AERMOD or its predecessor, ISC

Permit Modeling Guidance



AERMOD vs. Photochemical Grid Modeling

AERMOD PGM



►PM2.5 NAAQS first promulgated in 1997
►Also in 1997, U.S. EPA released the PM10 surrogate policy

• If PSD requirements (modeling, BACT) are met for PM10, they are 
assumed to be met for PM2.5

• Originally enacted because of various technical issues 
associated with undertaking a PM2.5 analysis
◆ For example, issues with secondary formation, quantification of 

condensables, etc.

►Surrogate policy began to be phased out in late 2000s
• Modeling and BACT required for project at LG&E Trimble County 

in Kentucky in 2009
• Officially ended in 2011

PM2.5 NAAQS and Surrogate Policy 



►In 2010, U.S. EPA granted a petition from Sierra Club to 
develop new analytical techniques for secondary PM2.5

►U.S. EPA released Guidance on PM2.5 Permit Modeling in 
2014
• Recommended that an assessment be completed for direct PM2.5

or precursors if exceeding PSD Significant Emission Rate (SER)
◆ E.g., if direct PM2.5 > 10 tpy, NOX < 40 tpy, and SO2 < 40 tpy, address impacts 

from direct PM2.5 only
• Also provided three options to address secondary formation:
◆ Qualitative (narrative), 
◆ Hybrid qualitative/quantitative (calculations using existing photochemical 

model data), and 
◆ Quantitative (project-specific photochemical grid modeling)

Initial Guidance on PM2.5 Permit Modeling



2014 Guidance on PM2.5 Permit Modeling



►In 2017, U.S. EPA revised the Guideline on Air Quality 
Models and included new recommendations for secondary 
PM2.5 and ozone permit modeling
• Ozone added to guidance using techniques similar to secondary 

PM2.5

►Recommended two-tiered methodology to address 
secondary formation
• First tier: technically credible relationships between precursor 

emissions and impacts
• Second tier: case-specific photochemical grid model
◆ Expected to be rarely needed
◆ Many, many inputs and complications

2017 Guideline Revision



►Tier 1 methodology: Modeled Emission Rates for 
Precursors (MERPs)
• Initial guidance from U.S. EPA in 2016; revised in April 2019

►MERPs are emission rate that results in maximum ambient 
concentration that equals the Significant Impact Level 
(SIL)

►Project-specific concentrations can be calculated based 
on the ratio of the project emissions increase to the MERP
• Project impact (μg/m3) = SIL (μg/m3) x Project Emissions Increase 

(tpy) / MERP (tpy)

►Developed based on PGM modeling completed for 
hypothetical sources of emissions

The MERPs



►Ratios of NOX, SO2, and VOC emissions to secondary PM2.5
and ozone available on U.S. EPA’s MERPs Qlik website
• Ratios vary by location, stack height, and emission rate
◆ Chose most appropriate value to represent your project

The MERPs

https://www.epa.gov/
scram/merps-view-
qlik



►Worst case MERPs
• Emission rates resulting in concentration equal to SIL

The MERPs

Worst Case 
MERP (tpy)

PrecursorPollutant/
Averaging Period

1,073NOXPM2.5 – 24-hour

188SO2PM2.5 – 24-hour

3,182NOXPM2.5 – Annual

859SO2PM2.5 – Annual

125NOXOzone – 8-hour

1,049VOCOzone – 8-hour



►U.S. EPA released guidance on SILs in April 2018
• Provided separate legal basis memorandum 
• Provided separate technical basis for SILs
◆ Statistical analysis of air quality to justify insignificant concentration levels

►Recommended SILs (NAAQS and Class II Increment)
• Ozone 8-hour: 1.0 ppb
• PM2.5 24-hour: 1.2 μg/m3

• PM2.5 Annual: 0.2 μg/m3 (may be revised though new guidance)
◆ Note that some locations continue to use 0.3 μg/m3

►Recommended SILs (Class I Increment)
• PM2.5 24-hour: 0.27 μg/m3

• PM2.5 Annual: 0.05 μg/m3

Ozone and PM2.5 SILs



►Intended to replace 2014 PM2.5 Permit Modeling Guidance
• Issued as draft in February 2020
• Issued as revised draft in September 2021
◆ 2020 draft guidance was reconsidered in light of early 2021 Executive Order to 

review certain rulemaking and guidance
• Finalized in July 2022

►Incorporates concepts of SIL and MERPs
►Major change between 2020 and 2021 drafts

• Recommendation for “holistic” approach to applicability for 
secondary formation

• Address all components of PM2.5 or ozone if triggering for any

2022 Guidance on Ozone and PM2.5 Permit Modeling



2022 Guidance on Ozone and PM2.5 Permit Modeling



2022 Guidance on Ozone and PM2.5 Permit Modeling



►Other topics covered
• SIL modeling approaches
◆ Need to combine impacts of direct PM2.5 and secondary before comparing with 

SIL
• Cumulative impact analyses
◆ NAAQS
 Combine project, nearby sources, background, and secondary impacts to compare 

with NAAQS
 If exceed SIL for ozone, add impact to representative background and compare with 

NAAQS

2022 Guidance on Ozone and PM2.5 Permit Modeling



►Other topics covered
• Cumulative impact analyses
◆ PSD increment
 Combine increment affecting direct and secondary impacts

◆ Guidance discusses “cause or contribute” analysis showing project is less 
than SIL at time/location of NAAQS/increment exceedances
 Uses MAXDCONT output option in AERMOD
 Note that some states are receiving pressure to not issue permits with exceedances

►Guidance is specifically for PSD permit modeling, but 
many states consider this guidance for state-required 
permit modeling
• E.g., some do not require secondary analysis for PM2.5 for state 

modeling
• States may use concepts for EJ modeling where required

2022 Guidance on Ozone and PM2.5 Permit Modeling



U.S. EPA Says: It’s Only Guidance

►In practice…
• Many permitting authorities are reluctant to diverge from 

approaches in U.S. EPA guidance

►If novel approach is desired, communicate early with 
permitting authority, EPA Region, and EPA OAQPS to avoid 
later delays
• Submit and get approval for a modeling protocol



►July 2022 guidance is latest from U.S. EPA on Ozone and 
PM2.5 Permit Modeling

►Previous PM2.5 and ozone guidance is replaced
• E.g., 2014 PM2.5 and 2020/2021 draft PM2.5/ozone

►Biggest change from prior guidance is “holistic” 
approach
• Trigger AERMOD modeling for direct PM2.5 even if project only 

triggers PSD for NOX or SO2 emissions

►Reduction to PM2.5 NAAQS may result in need for further 
refinements to guidance
• Modeling guidance tends to lag NAAQS revisions
◆ E.g., 1-hour NO2/SO2 and PM2.5 guidance in 2010s

Summary



Questions?

Tony Schroeder, CCM, QEP, CM 
tschroeder@trinityconsultants.com
Cleveland, OH
216-278-0500 


