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9t!Ωǎ ŘŜǎƛƎƴŀǘƛƻƴ ƎǳƛŘŀƴŎŜ ƳŜƳƻ1 states that source apportionment modeling can be used as part of 

the initial area designation process.  The Georgia Environmental Protection Division (EPD) applied the 

Comprehensive Air Quality Model with eXtensions (CAMx)2 with its Anthropogenic Precursor Culpability 

Assessment (APCA) tool to determine the contribution of each of the 39 counties in the Atlanta 

combined statistical area (CSA)3 to the five violating ozone monitors in the Atlanta CSA.  The five 

violating monitors were identified based on 2014-2016 preliminary ozone data and include:  

Confederate Avenue (Fulton county), McDonough (Henry county), Conyers (Rockdale county), South 

DeKalb (DeKalb county), and Gwinnett Tech (Gwinnett county).  EPD used a similar approach with 

CAMx-APCA as EPA used for the proposed and final Cross-State Air Pollution Rule modeling4 (hereafter, 

Transport Rule Modeling).  The following sections describe how EPD conducted its 2011 base year 

modeling, 2017 future year modeling, and 2017 contribution modeling.     

 

1. 2011 Base Year Modeling 

Modeling Approach  
EPD conducted 2011 CAMx modeling for the ozone season (April 1 to October 31) using 2011 

meteorology and 2011 emissions.  The EPD model set-ǳǇ ŀƴŘ ƛƴǇǳǘǎ ǿŜǊŜ ǎƛƳƛƭŀǊ ǘƻ 9t!Ωǎ Transport 

Rule modeling.  Also, 9t5Ωǎ model set-up and inputs were nearly identical to modeling performed by 

Georgia Tech ŦƻǊ {9{!waΩǎ Southeastern Modeling, Analysis, and Planning (SEMAP) project.  A summary 

of configuration differences between the EPA, SESARM, and EPD modeling platforms is contained in 

Table 1.   

 

Table 1. Configuration differences between the EPA, SESARM, and EPD modeling platforms. 

 EPA SESARM EPD 

WRFCAMx WRFCAMx 4.0 beta WRFCAMx 4.3 WRFCAMx 4.3 

TUV TUV4.8 (May 6, 2013 version)* TUV4.8 (February 
25, 2015 version) 

TUV4.8 (February 
25, 2015 version) 

CAMx CAMx v6.11 with modification for super-
stepping routine for HMAX. 

CAMx 6.11 CAMx 6.2 
 

*Ramboll-Environ confirmed that there was an error in NO3_NO2.PHF file in the May 6, 2013 version. 

                                                           
1
 EPA, Guidance on the Area Designations for the 2015 Ozone National Ambient Air Quality Standards, 

https://www.epa.gov/ozone-designations/epa-guidance-area-designations-2015-ozone-naaqs  
2 Ramboll-Environ, CAMx Overview, http://www.camx.com/about/default.aspx 
3
 EPD used the Atlanta CSA definition published by the Office of Budget and Management in February, 2013 that is 

available on the U.S. Census website (http://www.census.gov/population/metro/files/lists/2013/List1.xls).   
4 EPA, Proposed and Final Cross-State Air Pollution Rule, https://www.epa.gov/airmarkets/proposed-cross-state-

air-pollution-update-rule and https://www.epa.gov/airmarkets/final-cross-state-air-pollution-rule-update. 

https://www.epa.gov/ozone-designations/epa-guidance-area-designations-2015-ozone-naaqs
http://www.camx.com/about/default.aspx
http://www.census.gov/population/metro/files/lists/2013/List1.xls
https://www.epa.gov/airmarkets/proposed-cross-state-air-pollution-update-rule
https://www.epa.gov/airmarkets/proposed-cross-state-air-pollution-update-rule
https://www.epa.gov/airmarkets/final-cross-state-air-pollution-rule-update
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All CAMx versions were modified to read point-source formatted APCA emissions and override biogenic 

ŜƳƛǎǎƛƻƴǎ ŀǎ ǘƘŜ ǊŜƎƛƻƴ άмέ ǘƻ ōŜ ŎƻƴǎƛǎǘŜƴǘ ŀŎǊƻǎǎ ǇƭŀǘŦƻǊƳǎΦ  The modeling inputs for the Transport 

Rule Modeling covered the continental U.S. (CONUS).  These inputs were extracted for the SESARM and 

EPD modeling domains (Figures 1 and 2).  The 2011 meteorological inputs were prepared using the 

official WRFCAMx utility (version 4.3) with Weather Research and Forecasting (WRF) model outputs 

developed for the Transport Rule Modeling.  Ten days (March 22 ς 31) were used as ramp-up days for 

2011 modeling.  Ozone column files and photolysis rates were prepared prior to the CAMx run with 

Ramboll-EnvironΩs O3MAP utility released on May 6, 2013 and TUV utility (version 4.8).  O3MAP requires 

ozone column data in text format and EPD used the Level 3 Ozone Monitoring Instrument (OMI) product.  

There was no missing data for the 2011 OMI dataset.  2011 initial and boundary conditions (IC/BCs) 

were developed using the SESARM modeling results.  The SESARM modeling results were compared to 

9t!Ωǎ ¢ǊŀƴǎǇƻǊǘ wǳƭŜ ƳƻŘŜƭƛƴƎ ǊŜǎǳƭǘǎ ŀƴŘ ŀƭƭ ŘƛŦŦŜǊŜƴŎŜǎ ǿŜǊŜ ŜȄǇƭŀƛƴŜŘ ōȅ ǘƘŜ configuration 

differences shown in Table 15.  The EPD modeling results were compared with the SESARM modeling 

results (Figure 3) to evaluate impacts of the smaller EPD modeling domain and newer version of CAMx.  

The slope and r2 values were 1.00 indicating insignificant differences between the two modeling 

platforms. 

 

 

 
Figure 1. Domains for the Transport Rule Modeling (brown box), SESARM Modeling (orange box), and 
EPD Modeling (red box). 
 

                                                           
5
 Talat, O. and Hu, Y., Georgia Tech, SEMAP 2017 Ozone Projections and Sensitivity to NOx Emissions, Presented to 

SEMAP Air Quality Modeling Workgroup, August 15, 2016. 
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Figure 2. 9t5Ωǎ ƳƻŘŜƭƛƴƎ ŘƻƳŀƛƴ and grids (red squares), preliminary 2014-2016 design values (colored 
circles), nonattainment areas for the 2008 ozone NAAQS (thick red outlines), and the Atlanta CSA broken 
down by CBSAs.  All shaded counties were evaluated as part of the source contribution assessment. 
 

 

Figure 3. Comparison of 2011 CAMx modeling results between the SESARM and EPD modeling platforms. 
The color scale indicates the number of data points.  
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Model Performance Evaluation  
Detailed model performance statistics listed below were calculated for the EPD CAMx modeling. 
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N is the number of days when observed ozone concentrations are above the threshold, 60 ppb.  P and O 

represent predicted ozone values and observed ozone values at each monitor for days above the 

performance statistics threshold.  

At every monitor in the EPD modeling domain, NMB and NME were calculated for modeled daily 

maximum 8-hour ozone concentrations (MDA8O3, Figure 4) and daily maximum 1-hour ozone 

concentrations (MDA1O3, Figure 5).  The EPD modeling with CAMx slightly over-predicted ozone 

concentrations at monitors in the Atlanta CSA.  Detailed model performance statistics of MDA8O3 for 

Georgia monitors in the Atlanta CSA and outside Atlanta CSA are summarized in Table 2. NMB is less 

than ±15% for most monitors, except +15.6% for monitor 13-077-0002 in Coweta County and +15.2% for 

monitor 13-135-0002 in Gwinnett County. NME is less than 20% for all monitors in Georgia. 

 

EPD also developed time series plots for MDA8O3 for the five ozone monitors violating the 2015 ozone 

NAAQS based on preliminary 2014-2016 design values (Figures 6 - 10).  The ozone design value at the 

Confederate Avenue monitor is the highest in the Atlanta CSA.  In general, EPD CAMx modeling over-

predicted MDA8O3.  EPD believes that the over-prediction on high ozone days will lead to higher 

modeled contributions compared to each countyΩs actual contributions.  Hence, the modeling results 

will be conservative (upper-bound) estimates of the contributions. 
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Figure 4. Normalized mean bias (left) and normalized mean error (right) of modeled daily maximum 8-
hour ozone concentrations for the 2011 ozone season (April 1 to October 31). Cutoff = 60 ppb. 
 

 

  
Figure 5. Normalized mean bias (left) and normalized mean error (right) of modeled daily maximum 1-
hour ozone concentrations for the 2011 ozone season (April 1 to October 31). Cutoff = 60 ppb. 
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Table 2. Model performance statistics of daily maximum 8-hour ozone for monitors in the Atlanta CSA 

and outside the Atlanta CSA in GA for the 2011 ozone season (April 1 - October 31). Cutoff = 60 ppb. 

A
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a AIRS _ID N 
(#) 

Mean 
Observation 

(ppb) 

Mean 
Prediction 

(ppb) 

Mean 
Bias 
(ppb) 

Mean 
Gross Error 

(ppb) 

Normalized 
Mean Bias 

(%) 

Normalized 
Mean Error 

(%) 

A
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a
 C

S
A 

13-059-0002 62 65.6 71.5 5.9 8.1 8.9 12.4 
13-067-0003 50 68.5 74.8 6.3 8.1 9.2 11.8 
13-077-0002 27 65.6 75.8 10.2 12.1 15.6 18.5 
13-085-0001 16 63.8 71.2 7.4 7.4 11.5 11.6 
13-089-0002 55 68.5 76.9 8.4 13.6 12.3 19.8 
13-097-0004 46 67.3 71.8 4.5 7.7 6.6 11.4 
13-121-0055 73 69.3 72.7 3.3 10.6 4.8 15.3 
13-135-0002 52 68.1 78.4 10.3 11.7 15.2 17.2 
13-151-0002 60 68.5 76.1 7.6 9.0 11.2 13.1 
13-223-0003 42 67.1 70.5 3.4 6.6 5.1 9.9 
13-231-9991 48 66.0 68.5 2.6 5.1 3.9 7.8 
13-247-0001 76 69.6 74.8 5.2 7.9 7.4 11.3 
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13-021-0012 59 67.3 70.0 2.7 6.8 4.1 10.1 
13-055-0001 18 64.6 70.2 5.6 6.7 8.7 10.3 
13-073-0001 45 65.8 67.5 1.7 4.7 2.7 7.1 
13-213-0003 51 64.8 67.5 2.7 4.9 4.2 7.5 
13-215-0008 33 63.5 69.0 5.5 6.3 8.6 9.9 
13-245-0091 56 65.4 67.2 1.8 5.5 2.8 8.4 
13-261-1001 29 63.3 62.9 -0.4 4.3 -0.6 6.8 

 

 

 

Figure 6. Time series of daily maximum 8-hour ozone concentrations at the Confederate Avenue 

monitor (13-121-0055) in Fulton County, GA. 
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Figure 7. Time series of daily maximum 8-hour ozone concentrations at the Conyers monitor 

(13-247-0001) in Rockdale County, GA. 
 

Figure 8. Time series of daily maximum 8-hour ozone concentrations at the McDonough monitor 

(13-151-0002) in Henry County, GA. 
 

Figure 9. Time series of daily maximum 8-hour ozone concentrations at the Gwinnett Tech monitor 

(13-135-0002) in Gwinnett County, GA. 
 

Figure 10. Time series of daily maximum 8-hour ozone concentrations at the South DeKalb monitor 

(13-089-0002) in DeKalb County, GA. 


