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New Source Review:  Air Quality Modeling Requirements

Protect Air Quality 
Standards

Toxic Air Pollutants

Protect National Ambient 
Air Quality Standards 

(NAAQS)

Protect Prevention of 
Significant Deterioration 

(PSD) increments

Visibility, soils, vegetation

Major New Source Review (PSD):
Federal Program, Delegated to States

Minor New Source Review:
State Programs

Guideline on Air Quality Models
(40 CFR Part 51, Appendix W)
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Guideline on air quality models:  big change #1

Meteorological Input to Near-Field 
Dispersion Models (AERMOD):

Pre-2017:

Post-2017:

Appendix W, Section 8.4.5:

• Prognostic meteorological data can be 
used for a regulatory modeling applications.

• Requirements:

•WRF è MMIF  èAERMET

Representative grid cell

Reviewing authority approval

Model evaluation:   “demonstration through 
statistical comparisons with surface and upper-air observations.”

3 years of data
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UW WRF model 

4km domains

Forecast (12-24hr archive)

2014-2016 dataset

Optimized for Pacific Northwest and air quality analysis:

* Vertical flux parameterization fixes

* Wind speed tweak

Procedure for applicant to use UW WRF data:

Step 1)  Request MMIF extraction for location

Step 2) Request MMIF extraction for nearby ASOS/AWOS sites

Step 3) Performance analysis using ASOS/AWOS datasets

Step 4) Include performance analysis in permit application
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Performance Analysis Checklist:   proposed

1) Wind-rose comparisons

2) Upper-air profile comparisons

3) Monthly error and bias “soccerplots”

4)    Scatterplots

6) AERMOD comparisons:
Robust High Concentration

Example analyses:
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Example:  WA Dept. Ecology Projects
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Example:  WA Dept. Ecology Projects

1.33km WRF-MMIF Tri Cities Ozone Study (Aug 2016)Observed Tri Cities Ozone Study (Aug 2016)
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Example:  Idaho Dept. Environmental Quality

WRF:
Observed:

Sandpoint 
ASOS

Sandpoint 
Grid Cell

Source 
Location
Grid	Cell

NWS 2011-15 MMIF 2016 MMIF 2016

NOX 1hr High 274 386 436
1hr H8H 187 237 244
Annual 4.7 8.4 7

PM10
24hr -
high 135 192 166
24hr H2h 129 156 163
Annual 28 55 41

AERMOD test case
(µg/m3)
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Guideline on air quality models:  big change #2

Single source PM2.5 and Ozone air quality impacts

• Traditional models (AERMOD): no photochemistry
• Photochemical models:   expensive!

“on January 4, 2012, the EPA granted a petition submitted on 
behalf of the Sierra Club on July 28, 2010,18 which requested 
that the EPA initiate rulemaking regarding the establishment 
of air quality models for ozone and PM2.5 for use by all major 
sources applying for a PSD permit”

Tier 1 assessment
• Existing technical info and assessments
• Relationships between emissions and AQ impacts
• MERPs:  Model Emission Rates for Precursors

Tier 2 assessment
• Photochemical modeling of sources
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Tier 1 assessment:   How can AIRPACT datasets be used?

Precursor emissions:
Ozone:  NOx  and VOCs
PM2.5:  NOx and SO2

Concentrations
Below NAAQS

• Brute force method:
• Model with source
• Model without source

MERPs derived by EPA for hypothetical sources in the Western U.S.

Precursor 8-hr Ozone 24-hr PM2.5 Annual PM2.5

NOx 184 TPY 1155 TPY 3184 TPY

SO2 -- 225 TPY 2289 TPY

VOC 1049 TPY -- --
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Tier 1 assessment:   How can AIRPACT datasets be used?

• Can “passive” methods provide useful approach for determining MERPs?

• Can we identify single isolated sources and tie emissions to PM2.5 and Ozone concentrations?

Step 1

• Identify 
reasonable 
and isolated 
sources

Step 2

• Quantify 
emissions

• Quantify 
downwind 
O3, PM2.5 
impacts

Step 3

• Identify 
useful 
relationships

• Develop 
MERPs 
database



Thank you!
McAlpine.Jay@EPA.GOV


