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9t ! Qa RSaA3Iyl (hstags thatdmbuRe appdrfoniedtYnddeling can be used as part of
the initial area designation proces$he Georgia Environmental Protection Division (EPplied the
Comprehensive inQuality Model with eXtension€AMxj with its Anthropogenic Precurs&ulpability
Assessment (APCA) tool to determine the contribution of each of the 39 counties in the Atlanta
combined statistical areaCSA to the five violating ozone monitoris the Atlanta CSAThe five
violating monitorsvere identified based 020142016 preliminary ozone data and include:
Confederate Avenud-(lltoncounty) McDonough ilenrycounty), ConyersRockdalecounty) South
DeKalb DeKalkcounty) andGwinnett Tech (Gwinnett county)EPD used a similar approach with
CAMXAPC/as EPA sl for the proposedand finalCrossState Ar PollutionRule modeling(hereatfter,
Transport Rule Modeling)The bllowing sections describe how EPD conducted its 2ake year
modeling 2017future yearmodeling and2017contribution modeling

1. 2011 Base Year Modeling

Modeling Approach

EPD conducted011CAMxmodelingfor the ozone seasofApril 1 to October 31 using 2011

meteorology and 201 emissions. ThEPDmodel setdzLJ | YR A y LJdz(i & 4TeaNsBorta A YA £ | NJ
Rulemodeling Also9 t 5ntdel setup and inputs were nearly identical to modeling perfornisd

Georgia Tech 2 NJ { 9Southeast@ra Modeling, Analgsand Planning (SEMAP) project. A summary

of configuration differences between the EPA, SESARM, and EPD modeling plattomesingd in

Table 1.

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

EPA SESARM EPD
WRFCAMx | WRFCAMXx 4.0 beta WRFCAMXx 4.3 WRFCAMXx 4.3
TUV TUV4.8 (May 6, 2013 version)* TUV4.8 (February | TUV4.8 (February
25, 2015 version) | 25, 2015 version)
CAMX CAMx v6.11 with modification for super CAMx 6.11 CAMx 6.2
stepping routine for HMAX

*RamboltEnvron confirmed that there was an erram NO3_NO2.PHF file in the May 6, 2013 version.

! EPAGuidance on the AreBesignations for the 2015 Ozone National Ambient Air Quality Standards
https://www.epa.gov/ozonedesignations/epaguidanceareadesignations20150zonenaags

2 RamboHEnviron CAMx Overviewttp://www.camx.com/about/default.aspx

®EPD used the Atlanta CSA definitiomlghed by the Office of Budget and Managemenfe@bruary 2013 that is
available on the L& Census websitehftp://www.census.gov/population/metro/files/lists/2013/List11g).

“EPA, Proposeaind Final CrosState Air Pollution Ruléttps://www.epa.gov/airmarkets/proposedarossstate-

air-pollution-updaterule and https://www.epa.gov/airmakets/final-crossstate-air-pollution-rule-update
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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

All CAMwersions were modified to read poisburce formatted APCA emissions and override biogenic
SYyrxaairzya la (GKS NBIA2Yy awhe mbdlingiGputOfgryh@rdnspdrSy G I ONZ
Rule Modelingovered the continental U.S.QBIUS). These inputgere extracted for the SESARM and

EPD modeling domasrnfFigures1 and2). The 2011 meteorological inputs were prepared usirg

official WRFCAMX utility (version 4v@ith Weather Research and Forecagti\WWRF) model outputs

develope for the TransporRule Modeling. Ten daydlarch 22¢ 31) were used as rampp days for

2011 modeling.Ozone column files and photolysis rates were prepared prior to the CAMXx run with
RamboHEnviror@ O3MAP utility released on May 6, 2013 and TU\yutilersion4.8). O3MAP requires
ozonecolumn data in text format and EPD used the Level 3 Ozone Monitoring Instrument (OMI) product.
Therewasno missing data for the 2011 OMI datas@011 initial and undary conditiongIC/BCs)

were developed usinghe SESARNMhodeling results TheSESARM modeling results were compared to

9t ! Qa ¢NI yaLR2NI wdzZ S Y2RSt Ay 3 NS acdefigurator yR | £ f RAT
differences shown iTable . TheEPDmodeling results were compared with tIBESARNhodeling

results Figure 3 to evaluate impacts ahe smaller EPD modeling domaind newer version of CAMXx

The slope and’ivalues were 1.00 indicatirigsignificantdifferences between the two modeling

platforms.

Figurel. Domains for the Transport Rule Modeling (brown b&&ESARModeling (orange box), and
EPD Modeling (red bax)

®Talat, O. and Hu, Y., Georgia T&BMAP 2017 Ozofeojections and Sensitivitp NOx Emission®resented to
SEMAP Air Quality Modeling Workgrodugust 15, 2016.
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Figue 3 Comparison of 201CAMx modeling results between tiBESARMNd EPDmModelng platforms
The color scale indicates the number of data points.
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Model Performance Evaluation
Detailedmodel performance statistics listed below were calculated for the EPD CAMx modeling.
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Nis the number of days when observed ozone concentrations are above the threshold, 6B apthO
represent pralicted ozone values and observed ozone values at each monitor for days above the
performance statistics threshold.

At every monitor in the EPD modeling domdiiMB and NMBEvere calculated formodeled daily
maximum 8hour ozoneconcentrationgMDA8O3Figue 4) anddaily maximum Jhour ozone
concentrations (MDA1QFigure 5. The EPD modeling withAMXx slightly ovepredicted ozone
concentrations at monitors in the Atlanta C32etailed model performance statistics of MDA8O3 for
Georgiamonitorsin the Atanta CSAnd outside Atlanta CSséke summarized iffable 2 NMB is less
than £15% for most monitors, excepil5.6% for monitod 3-077-0002in CowetaCountyand+15.2% for
monitor 13-1350002in GwinnettCounty NME is less than 20% for all monitorsseorgia

EPD alsdevelopedtime seriegplots for MDA8O3or the five ozonanonitorsviolating the 201®zone
NAAQDased on preminary 20142016 design valug§igures 6 10). Theozone design valuat the
Confederate Avenue monitor is the high@sthe Atlanta CSAIn general EPDCAMxmodelingover-
predicted MDA8O3. EPD believes ttia over-prediction on high ozone daysll lead tohigher
modeledcontributionscompared toeach count® actual contributionsHence, the modeling results
will be conservative (uppeoound) estimates of the contributions.
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Figure4. Normalized mean biadeft) andnormalized mearerror (right)of modeled daily maximum-8
hour ozone concentrations for the 2011 ozone season (April 1 to Octobe€Bijff = 6(opb.
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Figure5. Normalized mean biadeft) andnormalized mearerror (right)of modeled daily maximum-1
hour ozone concentrations for the 2011 ozone season (April 1 to OctobeZa@th)ff = 60 ppb.



Table2. Model performance statistics of daily mexam 8hour ozone for monitors in the Atlanta CSA
and outside the Atlanta CSA GAfor the 2011 ozone season (Aprit ©October 31) Cutoff = 60 ppb

MDA8 O, (ppb)

—=— 03_8H —=— MDABO3_epd

- AIRS _ID N Mean Mean Mean Mean Normalized | Normalized

o (#) | Observation| Prediction | Bias | Gross Error, Mean Bias | Mean Error
< (ppb) (ppb) | (ppb) (ppb) (%) (%)
13-059-0002 | 62 65.6 715 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
< | 130850001 | 16 63.8 71.2 7.4 7.4 115 11.6
8 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
E | 13121-0055 | 73 69.3 72.7 3.3 10.6 4.8 15.3
Z | 131350002 | 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
13-2230003 | 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
@ 13-021-0012 | 59 67.3 70.0 2.7 6.8 4.1 10.1
‘g < 13-055-0001 | 18 64.6 70.2 5.6 6.7 8.7 10.3
Z O] 130730001 | 45 65.8 67.5 1.7 4.7 2.7 7.1
e &| 132130003 | 51 64.8 67.5 2.7 4.9 4.2 7.5
iz 8 13-215-0008 | 33 63.5 69.0 5.5 6.3 8.6 9.9
8 13-2450091 | 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
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Figure6. Time series of daily maximumh®ur ozone concentrations at the Confederdteenue
monitor (13121-0055) in Fulton County, GA




Figure?. Time series of daily maximumh®ur ozone concentrations at the Conyers monitor
(13-247-0001) in Rockdale County, GA

Figure 8 Time series of daily maximum®ur ozoneconcentrations at the McDonough monitor
(13-151-0002) in Henry County, GA

Figure9. Time series of daily maximumt®ur ozone concentrations at the Gwinnett Tech monitor
(13-135-0002) in Gwinnett County, GA

FigurelO. Time series of daily maximumh®ur ozone concentrations at the South DeKalb monitor
(13-089-0002) in DeKalb County, GA



