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Outline

• Background
– CMAQ vs. AERMOD

• Attainment Modeling
– Macon, Floyd, and Chattanooga 
– Atlanta

• NOx Impacts on PM2.5
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Nonattainment in Georgia
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CMAQ Photochemical Model
Meteorology (MM5) Emissions (SMOKE)
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CMAQ is a Grid-Based Model
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AERMOD Dispersion Model
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Annual PM2.5
Attainment Modeling
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• Design value of < 15.0 mg/m3

– Average of 2007, 2008, and 2009 observations

• Macon, Floyd, and Chattanooga
– CMAQ modeling shows attainment in 2010  

(using 2009 emissions) with state and federal 
rules already in place

• Atlanta will likely not show attainment 
with annual NAAQS
– Plan to submit SIP showing attainment in 2013 

(using 2012 emissions)

1997 Annual PM2.5 NAAQS
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Macon, Floyd, and Chattanooga 
PM2.5 Projections

13.915.5Rossville – Maple Street

12.314.1Chattanooga – Soddy Daisy

14.416.1Chattanooga – Maxwell Rd.

13.615.2Chattanooga – UTC

14.015.7Rome – Coosa High School

12.513.3Macon – GA Forestry

14.315.2Macon – Allied Chemical

2009 DVF 
(mmmmg/m3)

2002 DVC 
(mmmmg/m3)

Monitor
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Atlanta PM2.5 Projections

11.512.814.3Paulding13-223-0003

12.113.415.1Hall13-139-0003

13.014.316.1Gwinnett13-135-0002

15.416.618.3Fulton *13-121-0039

13.614.916.5Fulton13-121-0032

13.114.416.2DeKalb13-089-2001

13.314.415.9DeKalb13-089-0002

12.413.615.2Cobb13-067-0004

13.214.616.3Cobb13-067-0003

14.015.116.5Clayton13-063-0091

2012 DVF2009 DVF2002 DVCCountyAIRS ID

*Local Increment at Fire Station #8 = 1.8 mmmmg/m3
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Fire Station #8
E. Rivers
Jefferson Street

Annual Average PM2.5
(Stations <3 miles from Fire Station #8)
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Fire Station #8

Sources Near Fire Station #8
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CMAQ 12-km Grid Cell
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Atlanta PM2.5 Attainment

• Plan to demonstrate attainment with 
annual PM2.5 NAAQS in Atlanta by 
modeling 2012 emissions
– Examine regional/urban scale sources

• CMAQ photochemical model

– Examine local sources
• AERMOD dispersion model
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Provided by B. Kim, GA EPD

AERMOD Modeling Domain
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AERMOD Model Set-Up
• 2002-2006 five year simulation
• Elevated terrain (AERMAP)
• Five-hundred meter receptors
• Seasonal surface parameters with twelve 

30-degree wind sectors (AERSURFACE)
• Meteorological data

– Peachtree City NWS upper air 
– Atlanta Hartsfield airport NWS surface 

observation
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Local PM2.5 Sources

• Rail Yards
– Inman, Tilford, and Howells 

• On-Road Mobile
– Marietta Blvd., Marietta St., and Bolton Rd.

• Local Industrial Facilities
– Plant McDonough, others…
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2012 Emission Reductions

• Railyard
– Currently 42 yard switchers
– Replace 30 switchers with Gensets by 2012

• 93% PM2.5 emission reduction per Genset

• Mobile
– ARC link-based VMT data 
– 50 ~ 60% reduction
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2002 PM2.5 Contributions

0.59744.1712TOTAL

0.41451.2725Point Sources

0.01420.4454Mobile

0.16872.4533Railyards

E. Rivers 
(mg/m3)

FS #8

(mg/m3)

Source

Modeled Local Increment = 3.6 mg/m3

Measured Local Increment = 1.8 mg/m3
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Local Contributions at FS #8

4.1712

1.2725

0.4454

2.4533

2002

(mg/m3)

2.900

1.2725

0.2205

1.4070

2012

(mg/m3)

TOTAL

Point Sources

Mobile

Railyards

Source

Railyard Reduction (Gensets) = 1.0463 mg/m3 (29.28%)
Mobile Reduction = 0.2249 mg/m3 (6.29%)
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Revised 2012 DVF

• Reduction due to Railyard Controls
= (1.8 mg/m3) * (29.28%) = 0.5270 mg/m3

• Reduction due to Mobile Controls
= (1.8 mg/m3) * (6.29%) = 0.1133 mg/m3

• Revised 2012 DVF including Local
Gensets Railyard & Mobile Controls
= 2012 DVF – Local Reductions
= 15.3564 mg/m3 - 0. 5270 mg/m3 - 0.1133 mg/m3

= 14.71 mmmmg/m3



Georgia Environmental Protection Division

NOx Impacts on 
PM2.5 in Georgia
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CMAQ NOx Modeling

• Annual CMAQ simulations to evaluate impacts 
of NOx emission reductions at PM2.5 monitors 
in Georgia’s nonattainment areas
– 100% State-wide NOx Reduction
– 50% State-wide NOx Reduction
– 30% State-wide NOx Reduction

• EPA has proposed three different “significant 
impact levels” for a single source for it’s NSR 
rules.
– These proposals range from 0.3 to 1.0 mg/m3
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100% NOx Reduction in GA

- - Highest and lowest of EPA’s Proposed NSR Significant Impact Levels

Statewide 100% NOx Reduction
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100% NOx Scenario

• The 100% NOx reduction modeling scenario 
has a number of issues:
– This scenario models unrealistic emission reduction that 

are far greater than can be realistically achieved
– The model was not designed to predict concentrations 

under extreme reductions in precursor emissions and 
oxidant levels

– Most of the modeling response (75% - 85%) is due to 
reductions in secondary organic carbon

• SOA pathways are highly uncertain and the model does a poor 
job of simulating OC temporal variations
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30% and 50% NOx Scenario

31.0%

153,891.0

341,966.3

36,071.5
14,236.6

85,732.9

142,353.5

27,621.0

56,046.9

36,008.5

35,950.8

2014 Potential

NOx Inventory

47.1%% Reduction

233,439.7Total Reduction

262,417.6495,857.3Total Inventory

36,071.5
14,236.6

AirControlNET
Held Constant            

37,688.9
14,236.6

Area
Fire

85,732.9Held Constant            85,732.9Non Road 
Mobile

62,804.8Fleet turnover209,349.2On Road Mobile

27,621.0AirControlNET           51,681.7Non EGU Point

56,046.9

36,008.5

35,950.8

Rule (sss) 2015+ 
Remaining SCR+ 

NG Conversion                          

97,168.0EGU Point

2030 Potential

NOx Inventory

Control Evaluation 2009 NOx

Inventory

Source Sector
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50% NOx Reduction in GA

- - Highest and lowest of EPA’s Proposed NSR Significant Impact Levels

Statewide 50% NOx Reduction
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30% NOx Reduction in GA

- - Highest and lowest of EPA’s Proposed NSR Significant Impact Levels

Statewide 30% NOx Reduction
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Summary

• Macon, Floyd, and Chattanooga will 
likely attainment the annual PM2.5 
NAAQS in 2010

• Atlanta will likely attainment the annual 
PM2.5 NAAQS in 2013
– Need controls at railyard (Gensets)

• NOx is an insignificant precursor to 
PM2.5 formation in Georgia
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Jim Boylan, Ph.D.
Georgia Dept. of Natural Resources

4244 International Parkway, Suite 120
Atlanta, GA 30354

James.Boylan@dnr.state.ga.us 
404-362-4851

Contact Information


