Technical Support Document:

Chapters
IntendedRound 3 Area Designations for the 20:8idur SQ
Primary National Ambient Air Quality Standafol Arkansas

1. Summary

Pursuant to sectiob07(d) of the Clean Air Act (CAA), the U.S. Environmental Protection

Agency (the EPA, we, o0or us) must designate ar

Auncl assi f i abhow sulfuf dioxide (SKB) erimar rMatibnallambient aguality

standard (NAAQS) (2010 SNAAQS). The CAA defines a nonattainment area as an area that
does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that meetaf@NNand does not

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by
the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQSIn this action, the EPA Isadefined a nonattainment area as an area that the
EPA has determined violates the 201%8BAQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis, anahy other relevant information. An unclassifiable/attainment area is

defined by the EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring data, the EPA has detdimined
meets the 2010 SNAAQS, and (ii) does not contribute to ambient air quality in a nearby area
that does not meet the NAAQS,; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) and the EPA does not have available informatiardingl (but not limited to)
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS. An unclassifiable area defined by EPA as an area that either: (1) was required to

be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeing the 2010 SONAAQS, or (ii) contributing or not contributing to ambient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) and EPA does have available informationmgc{bdt not

limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may
(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support doment (TSD) addresses designations for nearly all rengaini
undesignated areas in Arkansasthe 2010 S@NAAQS. In previous final actions, the EPA has

The term fidesignated attainment areaod is notefeuteed i n
a previous nonattainment area that has been redesignatedat t ai nment as a resu-lt of
submittedmaintenancelan.
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issued designations for the 2010 3@\AQS for selected areas of the courttifhe EPA is

under a Deceber 31, 2017, deadline to designate the areas addressed in this TSD as required by

the U.S. District Court for the Northern District of Califordi/e are referring to thset of
designations being finalized by the December 31,20l &ad|l i ne as M@ARound
designations process for the 2010.BAAQS. After the Round 3 designations are completed,
the only remaining undesignated areas will be those where &asaitestalled and begdimely

30

operating a ne®Q, monitoring networkne et i ng EPA speci fications r

SO Data Requirements Rule (DRR) (80 FR 51092 EPA is required to designate those
remaining undesignated areas by December 31, 2020.

Arkansassubmittedts first recommendation regarding designations fo20E0 hour SQ
NAAQS onMarch22, 2011 Thestatesubmittedupdatedair quality analysiand

recommendationsn January 242017 In our intended designations, we have considered all the

submissions from thstate except where eecommendation in later submissiomegarding a
particular areandicates that it replaces aarlier recommendation for that area we have
considered theecommendation in the later submission

For the areas iArkansaghat are part of the Round 3 designations prodesde lidentifiesthe
EPAOGs i nt end e dhecdaties@rpartions ofrcaunti@swich they would apply.
It alsolistsA r k a rcwransrdcommendationThe EPA s flasignadn for theseareaswill
bebased oran assessment and characterization of air quality thranngirent air quality data, air
dispersion modelingother evidence and supporting information, or mlmimation oftheabove

Table 1- Summaryoft he EPAOGs |1 nt endedDeBgnatongnati ons
Recommendations byArkansas

Area/County Ar kansas|Arkansa/EPAG6s | nEPAGs I n
Recommended | Recommended| Area Definition | Designation
Area Definition | Designation

Benton @unty, Unclassifiable/| Sa me a s | Unclassifiable/Att
BentonCounty ; . :

Arkansas Attainment | Recommendatior] ainment

Mississippi o

County, Mlcs’ifr?t'pp' Unclassifiable/| Same as Unclassifiable/

Arkansas y Attainment | Recommendatior Attainment

Remaining Each Remaining - Same as Unclassifiable/

Counties in Unclassifiable , )

Arkansas County Recommendatior Attainment

" TheEPAintends tadesignae the remainingindesignatedountiesn Arkansasasfi u n ¢ | a Atginrhenad | e
these areawere not required to be characterized by the stadier the DRR anthe EPA does not have available

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 52013 (78 FR
47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).
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information including (but not limited to) appropriate modeling analyses and/or monitoring data that suggests th
the areamay (i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not
meet the NAAQSThese areathat we intend to designate as unclassifiable/attain(tieoge to which this row of

this table is applicab) are identified more specifically in sectiérof this chapter

2. General Approach and Schedule

Updated designations guidardecumentsvereissued by the EPA throughJaly 22, 2016
memorandum andMarch 20, 201pmemorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi¥ns |
These memorand supersedearlier designation guidance for the 2010 8®AQS, issued on
March 24, 2011, andientify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 SXPAAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundéoledesignated@reas. These factors
include: 1)air quality characterization via ambient monitoring or dispersion modeling reallts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assisstates and other interested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emib3@e EPA released its most recent version of a

draft doc umdNAAQS Dasignatierds Modélisgdechnical Assi ance Document
(Modeling TAD) in August 2018.

Readers of this chapter of this TSD should refer to the additional general information for the
EPAG6s Round 3 ar ea dackgrognd ant Histony®f the mtenddd &@uhde r 1
3 Area Designationfor the 2010 IHour SQ Primary National Ambient Air Quality Standard

and Chapter 2iitended Round 3 Area Designations for the 20Hblir SQ Primary National

Ambient Air Quality Standard for Statesth SourcesNot Required to be Characterized).

As specifiedby the March 2, 201%ourt order, the EPA is required to designate by December
31,2017a |l | Aremaining undesignat estateahaeeasnat i n whi c
installed and begun operating a new.&@nitoring network meeting EPA specifications

refer enc @8 DRR TEEERAVE therefore designaby December 31, 201@res

of the countrythat are nqgtpursuant to th®RR, timely operatingePA-approved andalid

monitoring networksThe ar@s to be designated by December 31, 2017, includar ¢as

associated witltwo sourcesn Arkansasmeeting DRR emissions critettidatthe statehas

choserto be characterized using air dispersion modedimgother areas not specifically required

to be characterized lige state undehe DRR.

Because many of the intended designations have been informed by available modeling, analyses
this preliminary TSD is structured based on the availability of such modeling information. There

2 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assistance document addressiogiteéting network design, to
advise states that haetected to install and begin operation of a new BOnitoring network . SeeDraft SG
NAAQS Desggnations Sourc®riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitorirayt. pdf



https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

is a section for each counfiyr which modeling information is availabl&he remaining tdoe-
designatedountiesare then addressed togethesattion5.

The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following aredefinitions of important terms used in this document:

1) 2010 SQNAAQST The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 ppb, based on they@ar average of the 9®ercentile of the annual distribution of
daily maximum 1hour average concentratioigee40 CFR 50.17.

2) Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison tdetel of the NAAQS,
indicates whether the area is violating the NAAQS.

3) Designatedhonattainmenareai an area thahased on available information including
(but not limited to) appropriate modeling anakysed/or monitoring datéhe EPA has
determineckither: (1) does not meet the 2010.HAAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

4) Designatedinclassifiabledttainmentareai an area that either: (1) based on available
information including (but nothhited to) appropriate modeling analyses and/or
monitoring data, the EPA has determined (i) meets the 201N88QS, and (ii) does
not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or
(2) was not required to be characted under 40 CFR 51.1203(c) or (d) and the EPA
does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambr air quality in a nearby area that does not meet the
NAAQS.

5) Designatedinclassifiableareai an area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on
the basis of ailable information cannot be classified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d) and the EPA does have available
information including (but ndimited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that does not meet the NAAQS.

6) Modeled violatiori a violation of theSG, NAAQS demonstrated by air dispersion
modeling.

7) Recommended attainment aiean area that a state, territory, or tribe has recommended
that the EPA designate as attainment.

8) Recommended nonattainment arean area that a state, territory, or tribs ha
recommended that the EPA designate as nonattainment.

9) Recommended unclassifiable afean area that a state, territory, or tribe has
recommended that the EPA designate as unclassifiable.



10)Recommended unclassifiable/attainment &raa area that a stateyritory, or tribe has
recommended that the EPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meeting 40 CFR parts 50, 53, and 58
requirements whose valid design value exceeds 75 ppb, based on data analysis conducted
in accordance with Appendix T of 40 CFR part 50.

12)We, our, and us these refer to the EPA.



3. Technical Analysis foBentonCounty, Arkansas

3.1. Introduction

The EPA must designaBentonCounty, Arkansasby December 31, 2017, becauseportion
of thecountyhasbeen previously designated and Arkarsas noinstalledand begn timely
operation of a neyapprovedsCG, monitoring networko characterize air quality in the vicinity
of any source ilBentonCountyarea

3.2. Air Quality Monitoring Datafor Berton County, Arkansas

This factor considers the S@ir quality monitoring data in the areaBénton @unty. There are
no air monitoring sites in Bentd@ounty. The nearest S£nonitor toBentonCountyis located
southwest of the plaim Stilwell, in Adair County, Oklahomg#AQS# 43001-9009) Table2
shows thathis monitor has a 2@12016 design value well below the level thfe 1-hour SO,
NAAQS. The monitor is not in a location that would be expected to represent the maximum
impact of sources iBenton County and so cannot be relied on for designation.

Table 2- Nearest SQ Monitor Information

AQS _ID Dist. Monitor Monitor | Monitor | Address Latitude Longitude | 2014-2016
(km) State County City Design
Value
(ppb)
400019009| 58 Oklahoma | Adair Cherry South 35.750735| -94.669697| 15.0
Hill Highway 59,
RR1, 1795
Dahlonegah
Park Road,
Stilwell,
Oklahoma

There are other monitors or neatMuskogee (40L01-0167), Oklahoma City (4209-1037),

Tulsa (401430175, 4011430235, 40143-1127) and Ponca City (4071-0604),0Oklahoma,

and in North Little RockArkansag41-190-007). These other monitors are not near Benton
County,ArkansasMany ofthese monitors are located near majop S@urces including the coal

fired power plants or refineries and therefore do not accurately represent background ambient air
conditions around Flint Credkower Plant in Benton County, Arkansas

3.3. Air Quality Modeling Analysis for Benton CounfyArkansasAddressing
Flint Creek Power Plant

3.3.1. Introdudion
This section3.3 presents all the available air quality modeling informatiorafportion of
BentonCountythat includes-lint Creek Power PlarfElint Creek) (This portion ofBenton



Countywill oftenb e r ef er rHird Créekare@ s wilt hée n 3.8)hThisares ect i on
contains the following O, source around whichArkansasds required by théRRto

characterize Sgair quality, or alternativelyo establish an S£emissions limitation of less than

2,000 tons per year

1 TheFlint Creekfacility emits 2,000tonsor moreannually Specifically,the Flint Creek
electric generating urgemitted7,968tons of SQin 2014. This source meets the DRR
criteriaandthus is orthe SQ DRR Source listandArkansashas chosen to characterize
it via modeling.

There are no other sources of fbeater than 5@ns per yeartpy) within 50 km of Flint
Creek

In its January 242017 submissionArkansagsecommended thain area that includeke area

surrounding thé&lint Creek specifically the entirety dBentonCounty, be designated as
unclassifiable/attainmetiasedn parton an assessment and characterization of air quality
impactsfrom thisfacility. This assessment and characterization was performed using air

dispersion modeling software, i.e., AERMQO#&nalyzing allowablemissionsAfter careful

review of thestat® s essreent, supporting documentation, and all available data, the EPA

agrees withthestatd s r ecommendati on for the area, and i
unclassifiable/attainmen®ur reasoning for this conclusion is explained in se@iémf this

TSD, after all the available information is presented.

The aredhatthe statehas assessedh air quality modelings located irthe rorthwestcorner of
Arkansas, approximately 40 kilometers northwest of Fayetteville, ArkaBsatonCounty
shares inorthernborderwith Missouri, andts wesernborder with Oklahoma.

As seen in Figure tielow, theFlint Creekfacility is locatedin southwesportion of Benton
County,approximately 5 milesast of the Oklahoma staténe, and 20 milesouth ofthe
Missouri state lineThe area around the plant is rutale onlyincorporatecareawithin 5 kmis
the town of GentryArkansas

Also included inFigure lareotheremitters of SQif they are above 100 tpyThereareno other
suchsources of S@within 50 km in the area surroundiftjnt Creek and the state included no
other SQ sourcesn the DRR modeling deonstration.

Thestat® s r e ¢ o boondarybbrehet unclassifiable/attainmerns the same as our intended
boundary, and is the boundafyBenton County. This boundary is shown in Figure 1, although
not highlighted.

5 All other SQ emittersof 100tpy or more (based omformation in the 2014 NEI dgtare shown irFigurel.



Figure 1: Map of Benton County, Arkansas, and SurroundingArea AddressingFlint

Creek
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The discussion and analysis that follows belali/reference the Modeling TAD and the factors

for evaluati

appropriate.

on

3.3.2. Modeling Analysis Provided by the State

cJay?®, 2a016gwdance amdlarch 20, 2B1Bghidasice, as

For this area, the EPA received and considerexmodeling assessmeinbm thestate
American Electric Power Service Cooperation (AEPSC) on behalf of the American Electric
Power Subsidiary Southwestern Electric Power Company, perfaimaeabdeling and
submittedt to the Arkansas Department of Environmental QualtpEQ).

3.3.2.1.

The EPAOs Model i

ng

Model Selection and Modeling Components
TAD

not es t haNAAR® the ar e a

AERMOD modeling systershould be usedinless use of an alternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processor for AERMOD
- AERMET: the meteorological data processor for AERMOD

de



- BPIPPRM: the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface
observation systenASOS wind data

- AERSURFACE: the surface characteristics processor for AERMET

- AERSCREEN: a screening version of AERMOD

Themodeling analysessed AERMOD versiod5181 the latest version available at the time of
the modeling analysisn regulatory default mod&Ve would not expect significant differences
in the modeling results using the current AERMOD version, 162l $he regulatory default
options were used\ discussion ofhestat® s a p p r draicidual ¢componehts provided

in the corresponding discussitiat follows as appropriaté/ersion 15181 of AERMOD and
AERMET wereused and werthe current versions of the Appendix A Gaussian Model listed in
40 CFR 51 Appendix W, AERMOD at the time this work \statedjperformed No Beta
optionsavailablein AERMOD or AERMET were used as part of this modeling. The receptor
grid was developed usy Version 11103 of AERMAP, the current version of the receptor
preprocessor software for the AERMOD Model. In addition, a BRN? analysis of-lint Creek
was completed using Version 04274 of BPRR1. The EPA concurs thatestat® aseof
AERMOD version 15181 and associated componisrappropriatéor use in this designation

3.3.2.2. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
important in determining he boundary | ayer characteristics

downwind concentrations. For S@odeling, the urban/rural determination is important because
AERMOD invokes a 4our haltlife for urban SQ@sources. Section 6.3 of the Modeling TAD
details the procedures used to determine if a source is urban or rural based on land use or
population density.

For the purpose gderforming the modeling for the area of analysis stiadedetermined that it

was most appropriate to run the model irafunode.The state selected the rural mode as the
source is surrounded layreservoir anfields and other rural land, atide nearesiown is2 km
distant The EPA agreeshatmost ofthe area analyzed is rural in nature and the selection of rural
mode fa the model is appropriat&eeFigure 2 in sectiod.3.2.3below.

3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid)

The TAD recommendshatthefirst step towards characterizatiohair quality in the area

around a source or group of sourte® determine the extent of the area of anabsdsthe

spacing of theeceptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
exten of significant concentration gradierise to the influencef nearby sources; and

sufficient receptor coverage and density to adequately capture and resolve the model predicted
maximum SQ concentrations.

Thesourceof SG emissionsubject to the DRI this areaFlint Creeks described in the
introduction to this sectiomhereare noother emitters of S§yreater than 1 tpwyithin 50
kilometers (km) oFlint Creekin any directionincludingconsideration ofources in nearby
Oklahoma Thestatedetermined tha0 kmwas the appropriate distance to adequately



characterizair qualitythroughmodeling to includ¢he potential extent of any SBIAAQS
exceedances in tlaea of analysiandany potential impact on SQ@ir quality fromother
sourcesn nearby areadNo other sources beyond 50 kmere determined by thetateto have the
potential to cause concentration gradient impacts within the area of analysis.

The grid receptor spacing for the area of analysiseshbyg thestateis as follows:

- The receptor grid consists of a series of nested receptor grids starting at the center of the
(363080 E, 4013440 N, Zone 15, NAD 83) and extending out roughly 50 kilometers from
that starting point.

- The inner nest around the plant haseptorspacingof 100 metergm) and extends out 4
kilometers from the stack location in all directions.

- The next nest hasraceptor spacing &50 meters covering the next 5 kilometgrdo 9
km) out from the stack

- The third nest has &ceptor spacingf 500 meters covering the next 7 kilomet&so
16 km)

- The fourth nest has a resolution of 1000 meters and extends out an additional 10
kilometers(16 to 26 km)

- The final receptor field has a resolution oDR0meters and extends out from 26
kilometers to 52 kilometers from the stack.

Figure 2(included in thestat® s r e ¢ o mramdRiglees3 and4dbelow(mapped by EPA
using the st a,skdtheropert bdundarygof theifacildysthat®d s c ho s en
area of analysis surrounding thlnt Creek as well aghereceptor grid (fine and coarse grids)

for the area of analysi$he state did not exclude receptor placemtitin the plant property.
Themodelednaximumconcentrations several hundred meters outside the plant property

10



Figure 2: Flint Creek and Surrounding Area Showing Outline of Property Owned by Flint
Creek
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Figure 3: Fine ReceptorGrid (100m)Configuration for Flint Creek. The green star is the
location of Flint Creek.
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Figure 4: Overall Receptor Grid Configuration for Flint Creek with Receptor Spacings.
The gray rectangle defines the model domaiand the patterns of red dots denote theones
with different receptor spacings The yellow pin is the surface mebrological data location
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The statencluded receptors within the facility properfyhe fine grid (100m) extends 4 km from
the source and the outer grid extends to 50 km from the stni@e=paring the modiag grid,
the followingcoarsegrid receptors were classified by AERMAP as being in locations with

insufficient data in the geo tiff files to process the recepgi8meter grid 358830 E, 4005440
N and359080 E, 4005440 ;NMind1000meter grid 339080 4035440 N. In the process of

performing the modeling, no critical values occurred outside of theri#8rfine grid and the
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maximum modeled concentrations were in the 100 m grid, so the absé¢hmeoéceptors in
the 250 m and 1000 m gradit of 17,543 eceptors does not affect the design value for this
modeling analysisBecause the omission of the three receptors is a result of an insufficiency in
the underlying datase#d is not in an area of concern for being able to designate the area, the
EPAfindstheoverallreceptor placement is consistent with the TADeEPA concurs that the
receptor grid is adequate for the purpose of modeling and making.ateSi@nation for the
Benton County ared&igure 5 shows the other sources in the region thaiemel00 tpy. All
these sources were beyond 50 km and were not included in the modeling.

Figure 5: Area of Analysisfor the Flint Creek Area
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Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building

downwash (if warranted), and the use of actual staahits with actual emissions or following
GEP policy with allowablemissions.

Flint Creekcontairs acoal fired boiler, an emergency generator, and a fire pump. The
emergency generator and fire pump are only used for maintenance and asstimgthe event

14



of anemergency oaloss of power condition. Both engines are classified as emergency engines
under theStationaryReciprocating Internal Combustion Engseazardous air pollutantsle

(40 CFR Part 63 Subpart ZZZZ)able3 below summazes thesetwo sources and shows the

SO emissions reported in the Annual Emission Inventory filed with the ADEQ for the years
20132015.The emergency generator and fire pusm@ classified as emergency engines under
the RICE ruleswhich allow up to 100 hours per year of nonemergency operaboesto

limited emissions and operationshuith enginesit Flint Creek the main coal fired boiler was

the only source included in the modeling and analydidiatt Creek As previously éscussed

no other sources outside the Flint Creek faciigrited expliciinclusion in this modeling.

The air quality modeling was based on all owab
coal fired boiler,hestatef ol | owed t he EPAG6s good engineering
conjunction with allowable emissions limifehestatea| s o adequately charact
building layout and location, as well as the stack parameters, e.g., exit temperaturepekyt vel

location, and diametetsing BPIPPRM, e GEP stack heiglfior Flint Creek Plant is 163.85

meters (0.75 meters less than the actual stack height of 164.6 niMtetelng was performed

using the calculated GEP height.

The EPA concludes that th@srce characterizaticsend sources modeldyy thestateconform
with the guidelines of the modeling TAD.

Table 3 - Minor Sources at Flint Creek Reported 2013 to 2015 Annual S©Emissions in
Tons

Equipment 2013 2014 2015

Emergency Generator | 0.004 0.010 0.024

Diesel Fire Pump 0.009 0.009 0.014
3.3.2.5. Modeling Parameter: Emissions

The EPAG6s Model ifontge pdrgoge ofmodeleg to ¢hdracterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurrent meteorological data. However, thal§éiddicates that it

would be accepble to usallowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tiaét is federallyenforceable andffective

The EPA believes that continuous emissions mangaystems (CEMS) data provide

acceptable historical emissions informatiamenthey areavailable These data are available for

many electric generating units. I n the absenc
encourages the use of AERMODOG QUREMNIG,rofthyoughar yi ng
the use of AERMODO6s variable emissions factor
these methods, the ERAcommends usingetailed throughput, operating schedules, and

emissions information from thenpacted source(s)

In certain hstances, states and other interested parties may find that it is more advantageous or

simpler to use PTE rates as part of their modeling femsexamplewherea facility has
recently adopted a new federally enforceable emissions limit or implemented other federally
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enforceable mechanisms and control technologies to limiegssions to a level that indicates
compliance with the NAAQ3he state may choose to model PTE rafégse new limits or

conditions may be used in the application of AERMfobthe purposes of modeling for

designations, even if the source has neniseibject to these limits fahe entirety of the most

recent3 calendar yeardn these cases, the Mootg TAD notes thaa state should be able to

find the necessary emissions information for designatielased modeling ithe existing S@

emissions inventories used for permitting or SIP planning demonstrdhahge event that these
shortterm emissias are not readily available, they may be calculated using the methodology in
Table81 of Appendix W to 40 CFR Part 51 titled,

As shown in Table 4 below, the emission rate used in the Flint Creek modeling analysis was
132.8 grams per second (g/sec). This value was derived from the current permitted allowable
emissions rate of 948.6 pounds per hour (IbfArkansasTitle V Permit # 0276A0OP-R7 issued
and effectiver/2/2015, which applies on a-Bour rolling averagéasis. This limit was divided

by a factor of 0.9 in order to estimate the equivalelmbdr limit resulting in an emission rate of
1,054 Ib/hr or 132.8 g/s. EPA analyzed EGU emission variability in the 20b4r1SO2 SIP
modeling guidance memoranduwhele weindicaiedthat the 24hour value was 0.81 of the 1
hour value for a unit with a dry scrubfanhile our guidance does not have an analysis-of 3
hour to hour emission rates {{3our/1-hour), theinterpolatedvaluewould be between 0.8@4-
hour/2-hour) and 1.0 (2hour/3hour).The only EPA guidance with conversions efidur values

to 3-hour and 24hour values is in th#992SCREEN2/3 guidanéavhich had conversion values
of 0.9 and 0.4 respectively.

We usel the 1992SCREEN2/3yuidance tacomparehe adjustmenfor going froml1-hour to 3
houremission limitgo the adjustment fogoing froma 1-hourto a 24-houremission limit
Using this guidance, predicted1l00pg/m? impact for a maximum-hour valuewould be
adjusted to &-hour value of 9Qug/m?® anda 24-hour value of 4Qug/m?®. The resulting intervals
are:1-hour to 3hour (LOG' 90=10) andl-hour to 24hour (LOO' 40=60). This shows thainterval
for 1-hourto 3-houris only 1/6 ofthat for thel-hour to 24hour.Since the newe8IP guidance
doesnot have a dour to Xhour conversion we are relying upon the SCREEN2/3 guidance
give anindicationof the relative difference in adjusting teh®ur vs adjusting to 24our.In the
newer guidancemplying 1/6 of the dhour to 24hour adjustment testimate a -hour to 3hour
adjustment would give an estimated adjustme®®7 (.07 (1/6*(1.0-0.81)) TheEPA
thereforebelieves the use of 0.9 for the-Bour/I-hourfactoris reasonabléor this specific
situationbut likely conservative (i.everstates the increase in emissions).

The AERMOD component BPIPPRM walksoused to assist in addressing building downwash.

6 EPA Memorandum from Steve Page, Director of Office of Air Quality Planning and Standards to Regional Air
Division Directors, Subject: Guidance foHour SO2 Nonattainment Area SIP Submissions, April 23, 2Bade
D-2. (https://www.epa.gov/sites/production/files/2606/documents/20140423guidance_nonattainment_s)p.pdf

" In support of the use of the 0.9 factor, the state cited US EPA, @ffise Quality Planning and Standards,
Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, R&dsdzkr 1992, Page 4
16.
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Table 4 - Modeling I nputs for the Flint Creek Plant Simulation

Unit Flue Flue Stack | Emission| Stack | Exit Exit Exit
Easting | Northing | Base Rate Height | Temp. | Velocity | Diameter
(m) (m) (m) (g/sec) | (m) (K) (m/sec) | (m)

Unit1 | 363080 | 4013440| 341 132.8 163.85 [ 352.6 |30.4 6.1

The EPA finds that thatatefollowed the guidance of tidodeling TAD inchoosing to use PTE
emissionsn the modeling analysis.

3.3.2.6. Modeling Parameter: Meteorologynd Surface Characteristics

As noted in the Modeling TADhe most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in desigrfaditssTaée selection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness of the det@eterminedased on: 1) the proximity of the meteorological
monitoring site to the area under considerationh@)complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sowgs such as universities, Federal Aviation Administration (FAA), and
military stations.

For theFlint Creekarea the stateselected theurface meteorology froMdorthwest Arkansas
Regional Airport surface datadated aB6.238lat.,-94.3115long, approximately 19 km
northeast of thesourceandpaired withupper air observations froBpringfieldBranson Airport
located in Springfield, Missouri, located at 37.2464#5_93.388406 long 150 km northeast of
the sources besavailable data thas representative of meteorological conditions within the
area of analysis.

Thestateused AERSURFACE versial3016using datdrom Northwest Arkansas Regional

Airport siteto estimatehe surface characteristiofthe aea of analysisAlbedo is the faction

of solar energy reflected from the earth back into space, the Bowen ratio is the method generally
used to calculate heat lost or heat gained in a substance, and the surface roughness is sometimes
referred Theast @&z e e shnessnwaltesfdr 1Zspatidl sectoes out @ g

km at a monthly temporal resolution for average conditions.

In Figure6 below,generated by the EP&elocation of thisNWS stations shownrelative to
the area of analysis.
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Figure 6: Area of Analysis and the Northwest Arkansas Regional Airport NWSStation in
the Flint Creek Area

g S02 Designations Map - EPA Region 6 B
| -

USGS, NPS | OAR/OAQPS/AQAD/AQAG | US Census Bureau, £PA Arirican Tndian Ence
nselie s

The source of this map image is Esri,
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In Figure7 the frequency and magnitude of wind speed and direction are defined in terms of
from where the wind is blwing. Winds are predominately from the south in this area with some
winds out of the North but not as much West or East winds

Figure 7: Benton County Cumulative Annual Wind Rose for Years 2013 2015
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Meteorological data from thgurface and upper afWS stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by
the AERMETprocessor is suitable for being applied with AERMOD input files for AERMOD
modeling runs. The state followed the methodology and setiiged to in protocol

discussions witlthe EPA on the appropriate met data and processing of mefldetatate used
acceptable versions of AERME the processing of the raw metelogical data into an
AERMOD-ready format, and usextceptable version #8ERSURFACE to best represent

surface characteristics.

Hourly surfacemeteorologicatlata records are read by AERWMEand include all the necessary
elements for data processing. However, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variable in n&totely wind data
may also be overly prone to indicatma conditionswhich are not modeled by AERMOIn
order to better represent actual wind conditions at the meteorological solvéQurly wind

data was provided froMdorthwest Arkansas Regional Airport siteut in a different formatted
file to be procesed by a separate preprocessor, AERMINUTEsTtiataweresubsequently
integrated into the AERMET processing to produce final hourly wind records of AERMOD
ready meteorological data tHagtter estimatactualhourly averageonditions andhat are less
prone tooverreport calm wind conditions. This allows AERMOD to apply more hours of
meteorology to modeled inputs, and therefore produmerecomplete set ofoncentration
estimatesAs a guard against excessively high concentrations that could begdbgu
AERMOD in very light wind conditions, the state set a minimum threshold of 0.5 meters per
second in processing meteorological data for use in AERMOD. In setting this threshold, no wind
speeds lower than this value would be used for determining miwatiens. This threshold was
specifically applied to the-fninute wind data.

The meteorological data set used for this study was the 2013 Northwest Arkansas Regional
Airport surface data, paired with Springfield, Missouppe Air Data. Onaninute and five

minute surface data for the Northwest Arkansas Regional Airport in Fayetteville for 2013 to
2015 was processed through AERMINUTE version 15272 to augment the hourly surface data in
an effort to reduce the number of missing and calm houteifinal meteorological data files

for use in AERMOD version 15181. No Beta options were used in the processing of the data.
Surface conditions based on the Northwest Arkansas Regional Airport site were developed by
AERSURFACE in accordance with USEPAigance using a 1 km distance from the grid center
point. Monthly precipitation data for use in determining the surface moisture levels for the 2013
to 2015 period based on the-$@ar historic average for tidorthwest Arkansas Regional

Airport location wa sourced from thBlational Climatic Data Center. Taldeshows the

monthly precipitation data and classification the Northwest Arkansas Regional Airport for the
period from 2013 to 2015. Ttassifications were based on average being classified as
precipitation being between-20% ofthe 3Qyear average precipitation value and the dry and
wet classifications being outside of the 20% of the 30year average range.
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Table 5 - Precipitation Data for Northwest Arkansas Regional Airport

l

Precipitation Classification
Month 30 Year | 2013 2014 | 2015 2013 2014 | 2015
AVG

January 2.54 3.20 1.35 0.91 WET DRY | DRY
February 2.61 224 0.48 1.70 AVG DRY | DRY
March 4.10 4.13 2.85 4.20 AVG DRY | AVG
April 444 5.75 1.98 2.44 WET DRY | DRY
May 5.82 10.01 1.85 12.26 WET DRY | WET
June 5.11 2.24 6.61 5.33 DRY WET | AVG
July 3.42 4.65 1.70 5.71 WET DRY | WET
August 3.45 6.63 1.70 5.05 WET DRY | WET
September | 4.78 3.25 4.42 1.44 DRY AVG | DRY
October 4.14 5.4 7.89 3.10 WET WET | DRY
November 4.25 1.65 2.56 7.52 DRY DRY | WET
December 3.24 2.85 2.65 12.63 AVG AVG | WET

In summarythe EPA finds that the state followed the guidance ofMlogleling TAD in
processing the meteorological data and the site chosen was the atmsesresentativates
which had both upper air and surface date available. They used the mosB rezaastof
meteorological data available.

3.3.2.7. Modeling Parameter: Geographyopography (Mountain Ranges or Other Air
Basin Boundarieghd Terrain
The terrain in the area of aliysisis best described as gently rollibgcomplex To account for
these terraithanges, the AERMAP terrain program within AERMOD was used to specify
terrain elevations for all the receptors. The source of the elevation data incorporated into the
model is from the USGS National Elevation DataliE3®3 The elevation of the plant site
averages 352 m MSL. The area around the plant is classified as rural for purposes of
modeling as the only significant population area is the town of GeAilyansas
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Terrain data obtained from the United States Geological Survey (USGS) SeaméeSeDat at
http://viewer.nationalmap.gov/viewer/ was used to determine the receptor base elevation and hill
height elevation. The 1/3 asecond National Elevation Data (NED) was obtained in the

GeoTIFF format for use with AERMAP. Interpolation of rece@nd source heights from the

1/3 aresecond NED elevation data is based on the current AERMAP guidance in Section 4.4 of
theUser 6s Gui de for the AERM@HEPAISE/BO3E0MFH Processo
10/2004). AERMAP uses a distance weighted bilinearpotation method. This domain falls

entirely in UTM Zone 15. All coordinates were based on the North American Datum (NAD) of

1983 (NAD83).

3.3.2.8. Modeling Parameter: Background Concentrations of SO
The Modeling TADoffers two mechanisms for characterizimarkground concentrations of 50
that are ultimately added to the modeled design valuesit) loe rappr oacah, based c

monitored design value, or &temporally varyingi t i epproad, based on the™8ercentile
monitored concentrations by hoofrday and season or month. Rbis area of analysis, the state
used tier 1 approacfithe nearest S&nonitors to thd-lint Creekare located southwest of the
plant in Stilwell (46001-9009), Muskogee (4001-0167), and Oklahoma City (4009-1037),

west d the plant in Tulsa (40430175, 401430179, 401430235, 40143-1127) and Ponca

City (40- 071-0604), and southeast of the plant in North Little Rock1@@007). Upon further
investigation, many of these monitors are located near majps@fces inleiding coal fired

power plants or refineries and therefore do not accurately represent background ambient air
conditions aroundlint Creek The monitorghat were clearly source influenckdsed on

proximity (40-071-0604, 40101-0167, 40143-0175, 40143-0179, 401430235)were removed
from considerationAs shown inTable6 below, the high level-hour and annual data frotine
remainingSiltwell, Oklahoma City, Tulsa, and Little Rock monitors were screened to get an
indication of the nature of the monitealues in thalata set. The Bwell monitor (46001-9009)
does not show stability throughout tBgears examined, indicating it is likely affected by a
nearby source that is unlikely to affect #tmea around Flint Creek. The next closest monitor is
the Tulsa monitor(40-143-1127). This monitor is fairly consistent aA®EQ did not think it
appeared tbe largely impacted by nearby sources, making it suitable for use to determine the
recommended background val&nce the data at this monitor is stalthe 3year average of

the 99" percentileof the max daily dhour values werased for all hours ie a ¢ h  moelaing 6 s
analysis Data for these monitors is included in Table
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Table 6 - Background Monitors

_ 2013 2014 2015
Monitor
the | 1 oth | 1hr | 2% | goth | 1nr | 2T | goth | 2013
Max 2 pctle | Max eug pctle | Max 2l pctle
Max Max Max 2015
Design
Value
Stilwell 15
404010009 5.7 4.8 5 43.2 1354 | 35 [34.8| 8.7 |6
Oklahoma City 3
402094037 5 3 3 7 4 3 4 4 3
Tulsa 12
404321127 36.3 | 22.7 20 | 9.3 9 6 13.7] 10 9
North Little Rock 13
51290007 8.8 8.5 7 11.1 | 10.6 | 10 | 29.3|28.4 23

Thesingle value of théackground concentration for this area of analysis was determined by the
state to b&0.6micrograms per cubic meter (@ P),raquivalent tal1.7 ppbwhen expressed
significant figure$ and that value was incorporated into the final AERMOD results.

TheEPA has reviewed this monitor and there are sources in the area around this monitor and the
monitor is in a much larger urban areatts® backgroundaluesused for the model analysss

likely higher than the background concentration in Benton ColihyEPA concurs with the

use of this monitor for background concentration.

8 The s@ NAAQS level is expressed in ppb but AERMOD gives results o 2. the conversioffiactor for SG (at
the standard conditions applied in the ambient ®@@rence method) is 1ppb = approximately 2.619 £. m
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3.3.2.9. Summary of Modelinmputs andResults
The AERMOD modelingnput parameters for th&entry, BentorCountyarea of aalysis are
summarized below indble7.

Table 7 - Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for
Flint Creek Area

Input Parameter Value

AERMOD Version version 15181regulatory options)
Dispersion Characteristics Rural

Modeled Sources Flint Creek

Modeled Stacks Unit 1- Main coal firedboiler
Modeled Structures 1

Modeled Fencelines No

Total receptors 17,453

Emissions Type Allowable (PTE)

Emissions Years PTE20132015
Meteorology Years 20132015

Northwest Arkansas Regional
Airport, Fayetteville, Arkansas
19 km east of facilitylocated at
Lat.36.282781

NWS Station foiSurface Long. 94.303147

Meteorology SF_ID #:53922
SpringfieldBranson Airport
located in Springfield, Missouri,
located at 37.244L5 lat.,
.93.388406 long., 150 km

NWS StationUpper Air northeast of the source
Meteorology UA_ID 13995

NWS Station for Calculating Northwest Arkansas Regional
Surface Characteristics Airport, Fayetteville, Arkansas

Methodology for Calculating (20132015 3-year average of the
Background S@Concentration | 99" percentile values
Calculated Background SO
Concentration 11.7 ppb (30.6 g/m®)

The results presented belowTiable8 show the magnitude and geographic location of the
highest predicted modeled concentrati@sed orntheinput parameters

24



Table 8 - Maximum Predicted 99th PercentileDaily Maximum 1-Hour SOz Concentration
Averaged Over 3 Yeardor the Area of Analysis for theFlint Creek Area

99" percentile daily

Receptor Location maximum 1-hour SO
[UTM zone 15| Concentration (¢ g f)m
Modeled
concentration
Averaging (including NAAQS
Period Data Period | UTM/Latitude | UTM/Longitude | background) | Level

3-year average Of
the 99" percentile
of the max daily
1-hour 2013-2015 360780 4012140 63.75 1964*
*Equivalent to the 2010 SONAAQS of 75 ppbusinga2.619¢ g F aonversion factor

The stateds mo d eHighestredicted®9 peraentisedaily maxanumlhdure
concentration within the chosen modeling domaib3g5¢ g £, eguivalent t®4.3ppb. This

modeled concentration includ#te background concentration of $@nd is based dederally
enforceable and effectivTEemissions from théacility/facilities. Figures 8 and9 belowwere
generated btheEPA f r om t he fides antdiadicate tinabthke e@redicredjvalue

occurredo thesouttwestof the facilty, about30Gn f r om t h e f alchiel isttyalt se Opsr
receptor grid is shown iRigure3. Figure 8 shows the full modeling analysis that covers areas in
Oklahoma andVissouri as well as Arkansas. In the lower right portion of the figure there is
elevated terrain with some higher impacts but not as high as near the facility. The receptor grid in
this figure goes out to 50 km from the source. Figure 9 zooms in to shewdetail for a

portion of Figure 8.
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Figure 8: Contour Plot and Receptor Concentration Plot of Predicted 99 Percentile Daily
Maximum 1-Hour SO2 ConcentrationsAveraged Over 3 Yeardor the Area of Analysis for
the Flint Creek Area (concentrations arein pg/m?d)
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