Mississippi
Area Designationsfor the
2008 OzoneNational Ambient Air Quality Standard s

The table below identifies the areas and associated counties or parts of colMissssgippithat EPA
intends to designate as nonattainment for the 2008 ozone national ambient air quality standards (2008
0zoneNAAQS). In accordance with section 107(d) of the Clean Air Act, EPA must designate an area
(countyorpart of a ¢ oun tiyisyvioldtingeche 2008 oacneNAAQStomif it is f
contributing to a violation of the 2008 ozone NAAQS in a nearby area. The technical analyses
supporting the boundaries for the individual nonattainment areas are provided below.

IntendedNonattainment Aras inMississippi

Mississippd Recommended | E P A latendedNonattainment
Area Nonattainment Counties Counties

Memphis, TNMS-AR* None DeSoto(partial)

*Memphis TN-MS-AR is amulti-statenonattainment areal able 1belowidentifies he counties irthe
other statethat EPA intends to designatest of the nonattainment area.

EPAintendsto designatéhe remainingountiesn Mississippithat arenot listed in the table abowes
flunclassifiabledttainmend for the 2M8 0zoneNAAQS.

Theanalysisbelowprovides the basis fantendednonattainment area boundss. Itrelies on our

analysis of whether and which monitors are violating tf@822one NAAQS based on certifiedir

guality monitoring datdrom 20082010and an evaluation of vather nearby areas are contributing to
such violations. EPA has evaluated contribwgiibam nearbyareasased on a weight of evidence
analysis considering the factors identified below and other relevant inform&i®h.issued guidance

on December 4, @08 that identifiedhese factors as onE® Awould consider in determining
nonattainment area boundaries and recommended that states consider these factors in making their
designations recommendations to EPA.

1. Air quality data (including the design value calculated for ¢amteral Reference Method
monitors or Federal Equivalent Method (FEM®nitor in the area);

2. Emissionsand emissionselateddata(including location of sources and population, amount of
emissons and emissions controls, and urban growth patterns)

3. Meteorology(weather/transport patterns)

4. Geography and topograpliznountain ranges or other basin boundayies)

5. Jurisdictional boundarie@@.g., counties, air districts, existing nonattainment ated®n
country, metropolitan planning organizations (MPOS))

Groundlevel ozonegenerallyis not emitted directly into the air, but is created by chemical reactions
between oxides of nitrogeNQx) and volatile organic compounds (VOC) in the presence of sunlight.
BecauséNOx and VOCemissions from a broad range of sources over a wide area typically contribute to
violations of the ozone standay&EPA believes it is important to consider whetlere are contributing
emissions from a broad geographic area. Accordingly, EPA tb@eamine the 5 factors with respect
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'The December 4, 2008 guidance memorandum fiArea Designat.i
Quality Standardso refers to 9 f acgtogpedshe emissionslatdd fastorst ec hni ¢
togetherunder the headin o f f Emi s s i o-RetatediDag whHichiiessilts in & categories of factors.
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to thelarger of theCombined Statistical Area (CSAy Core Based Statistical Area (CBSA) associated
with the violating monitor(s® All data and information used by EPA in this evaluation are the latest
available to EPA and/or provided to EPA by states or tribes.

| n E &eAignations guidance for the 2008 ozone NAAEPA recommendeexamining

CSA/CBSAs because certain factors ds® establish CSAs and CBSAs are similar to the factors EPA is
using in this technical analysis to determine if a nearby area is contributing to a violatio2@¥8he

ozone NAAQS.Congress required a similar approach in 1990 for areas classifiedoas sgrabove

for the Thour ozone standard aBdPA used the same basic approach in the designation process for the
19970zone NAAQS. Where a violating monitor is not located ina CSABBACEPAO s gui dance
recommended using the boundary of the couniyaining the violating monitor as the starting point for
considering the nonattainment areads boundary.
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Z Lists of CBSAs and CSAs and their geographic components are provided at
www.census.gov/poation/www/metroareas/metrodef.htmliThe lists ar@eriodicallyupdated by the Office of
Management and Budget. EPA used the most recent updaer] on 2008 population estimaissued orDecember 1,
2009 (OMB Bulletin No. 1602).
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Technical Analysis for Memphis TN-MS-AR

Figure 1 is a map of the MemphiBN-MS-AR intended nonattainment area. The map provides other
relevant information including the locations at&bkign values of air quality monitorsounty and other
jurisdictional boundariesgelevantstatistical area boundaries, the nonattainment area bouoddi§97
ozone NAAQS, and major transportation arteries.

Figure 1. TNMS-AR Nonattainment Area

Memphis, TN-MS-AR
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For purposes of the 1997I&ur ozone NAAQS, portions of this area were designated nonattainment.
The boundary for the nonattainment ai@athe 1997zone NAAQS includedhe entire counties of
Crittenden County, Arkansas, and Shelby County, Tennessee.

In March 2009, Mississippi recommended thaSotoCounty, Mississippi be designated as a
nonattainmentarea separateom the Memphis nonattainmeatea for the 2008 ozone NAAQS based
on air quality data from 2068B008. Mississippi provided an update to the original recommendation in
October 2011 based on air quality data from 2R080, and preliminary data from 20@911. In its
updated recommeation, Mississippi recommended that all counties in the State be designated
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attainment for the 2008 ozone NAAQS. Letter from Haley Barbour, Governor of the State of
Mississippi to A. Stanley Meiburg, ActiRggionalAdministrator, US EPA Region 4 (March2&)09)

and Gwendolyn Keyes Fleming, Regional Administrator US EPA Region 4 (October 27, 2011) (on file
with US EPA Region 4)Also, in March 2009, Tennessee recommended that Shelby County be
designat ed @ no k@8 &haur azane stahdard decbon airtqhabty data from 2006

2008. Letter from James H. Fyke, Commissioner, State of Tennessee Department of Environment and
Conservation to A. Stanley Meiburg, Acting Regional Administrator, US EPA Region 4 (March 10,
2009) (on file with US EPA Regn 4). Tenressee provided an update toatigyinal recommendation in
November 2011 based on prelimin@&3092011air qualityd a t a . In Tennesseeds |
recommendation, the state did pobtvide aspecificupdate to its 2009 recommendation for the

Memphis TNNMS-AR but stated that all other counties (with the exception of those recommended for
Knoxville) should be designated unclassifiable/attainmiegtter from Robert J. Martineau Jr,
Commissioner, State of Tennessee Department of Environment anerGiim to Gwendolyn Keyes
Fleming, Regional Administrator, US EPA Region 4 (November 8, 2011) (on file with US EPA Region
4).

Additionally, in March 2009, Arkansas recommended @réttenden County, Arkansas be designated
nonattainment based on 202808 air quality data. Arkansas did not update its 2009 ozone
recommendation. Aese data are froPEM monitors sited and operated in accordance with 40 CFR
Part 58. Letter from Mike Beebe, Governor of the State of Arkansas to Lawrence E. Starfield, Acting
Regional Administrator, US EPA Region 6 (March 10, 2009) (on file with US EPA Region 6).

After considering these recommendations and based on EPA's technical analysis described below, EPA
intends to designate one county in Arkansas, one c@pattial)in Mississippj and one county in

Tennessee (identified in Table 1 below) as nonattainment for the 2008 ozone NAAQS as part of the
Memphis, TNMS-AR multi-state nonattainment area.

Tabl e 1. State's Recommended ant€ouktiPsAdd lglemphist e n d e
TN-MS-AR.
. StateRecommended EPA Intended
Memphis TN-MS-AR Nonattainment Counties Nonattainment Counties
Arkansas Crittenden Crittenden
Mississippi None DeSoto(partial)
Tennessee None Shelby

Factor Assessment

Factor 1: Air Quality Data

For this factoywe considered-8ourozone design valugs parts per billion (ppb)jor air quality
monitors in counties in thidlemphis, TNMS-AR areabased on data for tt29082010period(i.e., the
2010 design value, @V), whicharethe most recentears with fullycertifiedair quality data A

mo n i DY is thesmetric or statistic thatdicates whether that monitor attains a specified air quality
standard.The2008 @one NAAQSaremetat a monitowhen theannualfourth-highest daily maximum
8-hour average concentration, averaged over 3 ye@&Esppbor less A DV is only valid if minimum
data completeness criteria are met. See 40 CFR part ®hdipP? Where several monitors are
located in a county (or a dgeated nonattainment areamaintenance argaheDV for the county or
area idetermined byhe monitor with the highest level.
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The2010 DVs for the pone NAAQSor counties in thdvlemphisandnearbysurrounding areare
shown in Table&.

Table 2. Air Quality Datd.

County State Recommended 20082010 Design Value
Nonattainment? (ppDb)

Crittenden, AR Yes 74

DeSotq MS No 73

Shelby, TN No 76

Shelby CountyTennesseshows a violation of the 2008 ozone NAAQS, therefore this caanty

included in the nonattainment area. A county (or partial county) must also be designated nonattainment
if it contributes to a violation in a nearby ardaach county without a violating monitor that is located

near a county with a violatingonitorhasbeen evaluateds discussed belowased on théve factors

and other relevant informatida determine whether it contributes to the nearby violation

Factor 2: Emissions and EmissiorRelated Data

EPA evaluated emissions of ozone precurddf@3x(and VOQ) and other emission®lated data that
provide information on areas contributing to violating monitors.

Emissions Data

EPA evaluated countevel emission data for NOCand VOCderived from the2008 National Emissions
Inventory (NEI), versiorl.5. This is the most recently available NEI. (See
http://www.epa.gov/ttn/chief/net/2008inventory.hinBignificant emissions levels in a nearby area

indicate the potential for the area totribute to observed violations. We will also consider any

additional information we receive on changes to emissions levels that are not reflected in recent
inventories. These changes include emissions reductions due to permanent and enforceable emissions
controls that will be in place before final designations are issued and emissions increases due to new
sources.The precursor emission sourcategory percentages used below and throughout the document
were derived from emissions data from the 2008 NEs$ion 1.5 referenced above.

Table3 shows emissions of NCandVOC (given in tons per year (tpy)dr violating andnearby
countiesthat we considered for inclusiam theMemphis, TNMS-AR area.

Table 3. Total 2008NOx and VOC Emissions.

State Recommende(
County Nonattainment NOy (tpy) VOC (tpy)
Crittenden, AR Yes 4,047 3,805
DeSoto, MS No 5,080 5,222
Fayette, TN No 2,385 1,406
Marshall, MS No 1,769 1,527

% Only counties irthe Memphis CBSA that have ozone monitors are included in this table.
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Shelby, TN No 39,519 27,929
Tate, MS No 3,102 1,392
Tipton, TN No 2,119 2,251
Tunica, MS No 1,598 1,096

Areawide: 59,619 44,628

*Counties that EPA intends to designate as nonattainment are shown in bold.

DeSoto County contributes about 9 percent NOx and 12 percenpx&@@sor emissions in the CBSA.

=

The Countyods 5,080 NOx e mibpescenbanea soarce® 35merceint ingbilec o
sources. DeSoto Countybés total VOC emissions i
sources.

Shelby Countyontributes about 66 percent of the NOx and 63 percent of the VOC precursor emissions
in the CBSA. Shelby makes up 23 percent of the entire CBSA NOx emissions and 22 percent of the
areads VOC emissions. Of 35percerare fromtpgind ead Bobile 5 1 9
emi ssions and 20 percent from area source emiss
percent mobile sources and 32 percent area sources

b d

Crittenden County contributes less than 10 percent of the precursor CBSA enmiss . Of the
total NOx emissions listed in Table 1, 45 percent are from mobile sources and 34 percent from area
sources. The Countydés total VOC emissions incl
mobile sources. Only 5 percenttohe Count yés NOx emi ssions are fr
and DeSoto Counties represent | ess than 1 perce
emissions

Fayette and Tipton Counties in Tennessee and Marshall, Tate, and Tunica ¢ouMisssssippi all
contribute 5 percent or less NOx and VOC precursor emissions in the CBSA.

Together, Crittenden, DeSoto and Shelby Counties account for 82 percent of the NOx emissions and 83
percent of the VOC emissions for the&®unty area. The assions from Fayette and Tipton Counties in
Tennessee and Marshall, Tate and Tunica Counties in Mississippi are not thought to contribute to the
violations of the 2008 ozone NAAQS that have been observed by monitors in Shelby County, Tennessee
and Crittenén County, Arkansas

Population density and degree of urbanization

EPA evaluatedhe populatiorand vehicle useharacteristics and trends of the area as indicators of the
probable location and magnituderadn-point sourceemissions These include or@-creating

emissions from omoad and offroad vehicles and engines, consumer products, residential fuel
combustion, and consumer servicégeas of dense population or commercial developraenan
indicator of area source and mobile souxéx andvVOC emissions that may contribute to ozone
formation. Rapid population MT growth(see below)n a county on the urban perimeter signifies
increasing integration with the core urban area, and indicateis nhay be appropriate to include the
areaassocitedwith theareasourceand mobile source emissioas part othe nonattainment area.
Table4 shows thgpopulation, population density, and population growth informdtorach county in
the area.
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Table4. PopulatiorandGrowth.

2010

Population Absolute Population

State Density change in % change
Recommendeq 2010 (1000 pop/sq|  population (200G
County Nonattainment? Population mi) (20002010) 2010)

Crittenden,

AR Yes 50,902 0.08 (75) <1%
DeSoto, MS No 161,252 0.32 52,584 +48%
Fayette, TN No 38,413 0.05 9,313 +32%
Marshall, MS No 37,144 0.05 2,093 +6%
Shelby, TN No 927,644 1.18 29,393 +3%
Tate, MS No 28,886 0.07 3,444 +14%
Tipton, TN No 61,081 0.13 9,545 +19%
Tunica, MS No 10,778 0.02 1,557 +17%
Areawide:| 1,316,100 0.28 107,854 +9%

*Counties that EPA intends to designate as nonattainment are shown in bold.

Source: U.S. Census Burequopulationestimates for 200 as of August 4, 2011
(http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtmi?pid=DEC_10 PL GCTP
L2.STOS5&prodType=table

DeSoto County, Mississippi is moderately populated in the northern portion of the county and mostly
rural in the remaining portion of the County. DeSoto County contains 12 percent of the CBSA
population, but experienced 48 percent growth from 2Z0ID. Tate, Tunica and Marshall Counties in
Mississippi all make up 3 percent or less of the CBSA population and are sparsely populated.

Shelby County, Tennessee is densely populated containing 70 percent of the CBSA population. From
20002010, the County dy had 3 percent growth in population. Fayette and Tipton County in
Tennessee had moderate growth from 2P000 but are sparsely populated.

Crittenden County, Arkansas had less than 1 percent population growth fro2@0D&nd contains
only 4 percenbf the CBSA population. The County is mostly rural with little urbanization.

The attachment to this document contdtiggure 2, Memphis Area Ozone and Ozone Precursor
Monitoring Network, and Figure 3, Population Density Change Percentage Betweesma(@@10
Census for Memphis Ozone and Ozone Precursor Monitoring Netwbit) present graphical
information on population density and growth for the Memphis area.


http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_PL_GCTPL2.STO5&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_PL_GCTPL2.STO5&prodType=table

Traffic VMT Data and Commuting Patterns

EPA evaluated théotal VMT for each countyn theMemphis CBSA.In combination with the
population/population density data and the location of main transportation arteries (see above), this
information helps identify the probable location of fint source emissionA. county withhigh

VMT is generally an integral part of an urban aesal indicates the presence of motor vehicle emissions
that may contribute to ozone formation that contributes to nonattainment in thRapehpopulation or
VMT growth in a county on the urban perimeter sigsifiecreasing integration with the core urban

area, and indicates that the associatedsmesceand mobile source emissions may be appropriate to
include in the nonattainment areBable 5 shows total 2008 VMT for each county.

Table5. Traffic andVMT Data

State Recommended
County Nonattainment? 2008 VMT (million miles)

Crittenden, AR Yes 903
DeSoto, MS No 1,629
Fayette, TN No 573
Marshall, MS No 725
Shelby, TN No 8,789
Tate, MS No 376
Tipton, TN No 401
Tunica, MS No 337

Areawide: 13,733

*Counties that EPA intends to designate as nonattainment are shown in bold.
* MOBILE model VMTs are those inputs into the NEI version 1.5.

DeSoto County has the second highest VMT in the Memphis CBSA (12% of the total Memphis CBSA).
Additionally, DeSto County has a 48 percent growth in population from 28@D with approximately

35 and 34 percent of the Countyds NOx and VOC e
sources.

Shelby County is the only county in the Memphis CBSA violating the 2008 ozone NAAQS with 2008

2010 air quality data and is considered the core CBSA county, with 64 percent of the VMT in the
Memphi s CBSA; Approxi mately 35 signeand3d percenoMOCSh el b
emissions are from mobile sources.

Crittenden Countyhas less than 10 percent of the CBSA VMT (third highest in the Memphis CBSA).
From 20002010, Crittenden County had less than 1 percent population growth with 45 percaht and
percent of the Countyds NOx and VOC emissions(r

The remaining counties in the Memphis CBSA all have low total population and population growth with
little urbanization and low precursor emission contributieggesting negligible contribution of
populationbased emissions.
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Factor 3: Meteorology (weather/transport patterns)

For this factor, EPA analyzed 3@ars of National Weather Service (NWS) wind speed and wind

direction data collected at the Memphis tnegional Airport (NWS Station 13893) to help determine
transport patterns and source contributioB®A assessed wind direction and speed for the-2028
fozone seasono (March through October) in the N
monitors exceeded the 2008 ozone NAAQS. Additionally, EPA evaluated wind back traje@tics

are an analysis of meteorological patterns) specifically on days when the current ozone design value
monitor in Shelby County (Frayser monitor) exceeded the RBO8QS. These analyses were

conducted to better understand thte and transport of precursor emissions contributing to ozone

formation

EPAG6s analysis of the NWS da tsauthivestcompaeneforfhe e d o mi
Memphis CBSA. Howver, an examination on days when monitors in DeSoto County (Hernando)
exceeded the 2008 ozone NAAQS suggested a northerly component. Additionally, on days when
monitors in Shelby County exceeded the 2008 NAAQS, the data indicated a southerly wind edmpone

Figure2, Memphis Area Ozone and Ozone Precursor Monitoring Netaoik Figure $present
graphical information o24-hour back trajectories for exceedances in 2B080 at the Frayser monitor,
locations of major stationary sources, and locatiorsrdsient monitors with their design values. An
examination of the meteorological data indicates thathi20082010 dayswith ozone concentrations
above75 ppb at thélemphis 20082010 Design Value site (Frayser monitdhe wind back trajectories
primarily go back through Shelby County, Toh(10 out of 10 daysand DeSoto County, M®1( 7 out
of 10 day$, with back trajectories going back through Crittenden CountypARnly 1 out of 10 days.
As mentioned in Factor 1, the Shelby County monitonésdnly monitor in the Memphis CBSA with a
20082010 violation of the 2008 ozone NAAQS.

Since the 2002010 data is only for three years and has only 10 exceedance days, we evaluated more
years to better understand the meteorological transport condhimnexist during ozone exceedances.
Normally when we are developing a conceptual model understanding of what yields ozone exceedances
in an area we will evaluate 5 to 10 years worth of meteorological data. Therefore we decided to evaluate
all days that bd ozone exceedances at the Design Value monitor (Frayser) for the@Dgperiod.

The 2006 and 2007 years had more meteorology that was conducive for ozone formation than the years
of 2008, 2009, and 2010. Figure 5 in the attachment to this documskrdas 7zhour back trajectories

for 20062010 ozone exceedances at the Frayser monitor using the National Oceanic and Atmospheric
Administration Hybrid Single Particle Lagrangian Integrated Trajectory Model (NOAA HYSPLIT). To
further understand the met®logical transport conditions within the regional area around Memphis, we
also evaluated2hour back trajectories for the 20@610 timeperiods using the NOAA HYSPLIT

model. The results of these back trajectories are included in the attachmentiéeatintent as Figure 6

with a further zoom in view in Figure 7.

Evaluation of Figures 6 and 7 further suppouir previous conclusions based on the 2R080 back
trajectories when the Memphis area Frayser monitor has ozone exceedances. 2t a@GGdurther
supports that most of the centerlines of the back trajectories passes through Shelby County TN, and
many of the back trajectory centerlines pass thragBotocounty in northern Mississippi with smaller
percentage passing through Crittenden Cquhitigansas.
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EPAG6s meteorological assessment of the area mon
back trajectory analysis at the Frayser monitor indicate that Shelby County is likely an emission
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contributor to exceedances of the 2008 NAAQS at the Frayseitan Furthermore, the assessment
also suggests that DeSoto and Crittenden Counties should be considered for potential inclusion in the
intended Memphis nonattainment area.

Factor 4. Geography/topography (mountain ranges or other air balsoundaries)

The geography/topography analysis evaluates the physical features of the land thatfeught
airshed and, therefore, the distribution of ozone ovearba

TheMemphisareadoes not have any geographical or topographical barrieitsignair pollution
transport within its aished. Therefore, this factor did not play a significant rothigevaluation

Factor 5: Jurisdictional boundaries

Oncewe identifiedthe general areas we anticipated we would recommend for nonattairvesttign
consideedexisting jurisdictional boundaries for the purposes of providing a clearly defined legal
boundary ando help identify the areas appropriate ¢arrying out the air quality planning and
enforcement functions for nonattainment are@samples of jurisdictional boundaries include
existing/prior nonattainment aréaundaris for ozone or other urbascale pollutants, county ks, air
districtboundaris, townshigboundaris, area covered by an MRGtate lines, Reservatidmoundaris,
and urban growtboundaries.Where existing jurisdictional boundariegrenot adequater
appropriateo describe the nonattainment area, other clearly defined and permanent landmarks or
geographic gordinates were considered.

The Memphis Area MPO isomprised of two study areas; the Memphis Urban Area MPO and the West
Memphis MPO. Both organizations are considered Auidictional agencies responsible for the
implementation and coordination of urban transportation planning and establishingrtigtrep

conformity infrastructure within their respective boundaries. The Memphis Urban jurisdiction is
comprised of all of Shelby County, Tennessee, the western four miles of Fayette County, Tennessee and
the northern twelve miles of DeSoto County. Pleetion of the Memphis Urban MPO in DeSoto

County captures the more urbanized portion of the county that has experience continuous growth as well
as the ozone air quality monitor. The West Memphis jurisdiction is comprised of the current and

potential futire urbanized portion of Crittenden County (including the ozone air quality monitor) with

the following legal description:

That area west from the Mississippi River along the southern right of way line of County Road
18 (Miller Road and Caldwell Road) the western right of way line of County Road 205

(Hinkley Road); then north along said right of way line and continuing north to the intersection
of the southern right of way line of the St. Lo@suthwestern Railroad; then in a southwesterly
direction dong said right of way line to the intersection of eastern right of way line of State
Highway 147; then north along said right of way to the intersection of the southern right of way
line of State Highway 131; then west along said right of way line tavéfstern right of way line

of County Road 51(Eubank Road); then north along said right of way line to U.S. 70; then
continuing north along the western right of way line of County Road 25 (Katie Goodhope) to the
northern right of way line of County Road 1Ruck Lake Road); then east along said northern
right of way line to State Road 306; then continuing east along the northern right of way line of
State Road 306 to the western right of way line of County Road 165; then north along said right
of way line tothe northern right of way line of County Road 168; then northeasterly along said
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right of way line to the intersection of the northern right of way of County Road 172; then east
along said right of way line to the intersection of the western right of wayf County Road 5;
then north along said right of way line to the intersection of the northern right of way line of
James Mill Road; then east along said northern right of way line to the Mississippi River being
the eastern boundary of the study area.

Memphis, TNMS-AR Area has previously established nonattainment boundaries associated with both
the hour ozone and 1997#I®ur ozone NAAQS. The Memphis nonattainment boundary for-the 1
hour ozone NAAQS included Shelby County, Tennessee in its entWéhereas the Memphis
nonattainment boundary for the 199h&ur ozone NAAQS included Crittenden County, Arkansas and
Shelby County, Tennessee in their entireties. Tennesseedoasmended a different boundary for the
2008 ozone NAAQS for their portiasf thisArea. Arkansagecommended the same as the previous
boundary for their portion of thi&rea. In addition, here is current infrastructure for meeting the
transportation conformity requirements in Shelby County and the urbanized poft@aSotoCounty

and Crittenden County since both the Memphisan areand West MemphiMPO are currently
implementing these requirements for the 199%8r ozone standard.

Even though, DeSoto and Crittenden Counties do not have violating monitors for thez26e8

NAAQS based on air quality data from 268810, our analysis suggest that both are likely contributing
to the violation in Shelby County due to potential populabased emissions from mobile sources
(VMT) and area source, meteorology and populagiawth.

Conclusion

Based on the assessmenthafactors described above, EPA has preliminarily concluded that the
following counties should be included as part of the inteMdieshphisnonattainmenareabecause they

are either violating the 2008 ozone NAAQScontributing to a violation in a nearby area: Crittenden
County, Arkansas, and Shelby County, Tenness#®inentireties, and the portion DBESotoCounty

that is included in the Memphis MPOWwwary. Two of these counties (i.e., Critten@aunty,

Arkansas and Shelby County, Tennessee) are included in the Memphis nonattainment area for the 1997
ozone NAAQS. One of the air quality monitors in Shelby County indicates violation of the 2008 ozone
NAAQS based on 2010 DVs, therefore this county is preliminarily included in the nonattainment area.
Crittenden County, Arkansas, abéSotoCounty, Mississippi are nearby counties that do not have
monitors indicating a violation of the standard base@@ODVs. HoweverEPA hagreliminarily
concludedhat theseountiegor portions thereofgontribute to the ozone concentrations in violation of
the 2008 ozone NAAQS througiopulationbasedemissions fronmobile and area sourcésg.,

vehicles and dter small area sougs) and county VMT

Source category emissions data indicate that mobile sources and area sources are the primary
contributors to ozone formation in the Memphis CBSA. Thus, poputa@sed emissions such as total
population ompopulation growth, and precursor emission transport would indicate a county with
contribution in the Memphis Area.

The population ilDeSoto CountyMississippihasgrownsteadily from 2002010(particularly the

northern portionyvith a 48 percent increaseven though it only makes up 12 percent ofttial

populationin the CBSA TheCountyalsohast he CBSAGs second highest VM
of the Countyods NOx and VOC emissions are from
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sources. i addition, meteorology suggests that DeSoto County is likely contributing to the violation in
Shelby County due to potential southerly transport of mobile and area emissions.

Shelby County, Tennessee dominates the CBSA in terms of urbanization, preaussion

contribution and transport which indicate populatiased emission (mobile and area sources)

contribution to its own violating monitor. Although the County population growth was less than 5

percent from 200@010, it is densely populated witl percent of the CBSA population and five times
DeSoto Countybés popul ation. Shel by County make
emi ssi ons. The Countyds has over 30 percent of
mobile sources andmt sources. Meteorological analysis also indicates that Shelby County is
contributing to its own violation as well as other monitors in the Memphis CBSA.

Crittenden County, Arkansas makes up less than 5 percent of the CBSA population with less than a 1
percent population growth from 20@010. Crittenden County is mostly rural with the least

urbanization compared to Shelby and DeSoto Counties. The County contributes less than 10 percent of
the CBSA NOx and VOC precursor emissions. However, Critte@oemty has over 40 percent of its

NOx emission deriving from area sources which is considered a primary contributor to the formation of
ozone in the Memphis area. EPA is proposing to include all of Crittenden County in the 2008 ozone
Memphis nonattainmermirea because the county was included in its entirety in the 1997 ozone Memphis
nonattainment area and because Arkansas recommended inclusion of the county in its entirety.

The remaining Tennessee (Tipton, Fayette) and Mississippi (Marshal, Tate, acal) Tonnties all

have low population and urbanization, and precursor emission contribution and transport suggesting
negligible contribution to the violating countyVith the exception of those counties that comprise the
Memphis, TNMS-AR 1997 8hour ozonéoundaryand the portion obeSotoCounty, Mississippi
discussed in this TSD for inclusipBPA preliminarily concludethat the remainder of the counties in

the BSA do not contributéo the violations at the monitors in the CBSA and therefore are mg be
considered as part of the nonattainneeat

12



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

ATTACHMENTS

Figure 2. Memphis Ozone and Ozone Precursor Monitoring Network, with Population Density.

Figure 3. Population Density Change Percentage Between 2000 and 2010 Census for Memphis Ozone
andOzone Precursor Monitoring Network.

Figure 4.0Overlay of 24hour HYSPLIT back trajectories of all 75 ppb exceedances at the Frayser
monitor for the 2008010 period

Figure 5,.NOAA HYSPLIT MODEL 72Hour Back Trajectory Frayser Exceedances (2006
Figure 6.NOAA HYSPLIT MODEL 24Hour Back Trajectory Frayser Exceedances (2006

Figure 7.NOAA HYSPLIT MODEL 24Hour Back Trajectory Frayser Exceedances (2006 Zoom
View.
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Figure 2. Memphis Ozone andDzone Precursor Monitoring Network, with Population Density

Memphis Area Ozone

and
Ozone Precursor Monitoring
Network

OK ra ‘
Memphis ‘
Study Area

™ i L

Legend

Crittenden

2008-2010 8-hr Ozone
Design Value (ppb)

= 100 - 1500 ty

Major NOx Stationary
Emission Source (tly)

2901 - 4300 tly
4301 - 5700 tly
5701 - 7100 tly
7101 - 8500 tly

Population Density
(per square mile)

© 60-75ppb 0
© 76-95ppb 12300
| 501 - 1000
Major VOC Stationary I 1001 - 5000
Emission Source (tly) B > s000

2008-2010 June-Aug 5-8 am
Weekday NOx C ation (ppb)

e 100- 1500 tly o []
1501 - 2900 t/ ) D
y & R

A Triangle symbol represents
individual Stationary Emission
Sources that have NOx and
VOC emissions within the
same data range (t/y)

e
.
AR
’ .
|
l//\>
Sources: S
Census Bureau 2010 Data, EPA T | Jf/_/_/
Region 6, AQS Database, 2008 o E -2 ¢
National Emission Inventory. d k. o o EPARegion 6
Km?,\ i 5 E GIS M2P2 Division
0 25 5 10 15 20 i November 28, 2011
: i Miles , 20111128JMS

14




Figure 3. Population Density Change Percentge Between 2000 and 2010 Census
for Memphis Ozone and Ozone Precursor Monitoring Network
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Figure 4 - Overlay of 24hour HYSPLIT back trajectories of all 75 ppb exceedances
at the Frayser monitor for the 20082010 period.
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Figure 5. NOAA HYSPLIT MODEL 72 -Hour Back Trajectory Frayser Exceedances (2004.0)
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