Tennessee

Area Designations for the
2008 Ozone National Ambient Air Quality Standards

The table below identifies the areas and associated counties or parts of courdiesessethat 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

(countyorpar t o

f

a

c o u n fitis)violdtingghe 200& oaonenNAAQStoif it is

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.

Intended Nonattainment Aas in Tennessee

Tennesseebs RIEPAGs I ntendedgd
Area Nonattainment Counties Counties
Knoxville-SeviervilleLa Blount (partial) Anderson
Follette, TN Cocke (partial) Blount

Sevier (partial)

Knox
Loudon
Sevier

Cocke (partial)

Memphis, TNMS-AR*

None

Shelby

*Memphis, TN-MS-AR is a multistate nonattainment area. Table 1 below identifies the counties in the
other states that EPA intends to designate as part of the nonattainment area.

EPAintends to designatle remainingounties in Tennessdeat are not listed in the table abas
flunclassifiabledttainmend for the 2008 ozone NAAQS.

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 whether nearby areas are contributing to
such violations. EPA has evaluated cdnitiors from nearbyareasased on a weight of evidence

analysis considering the factors identified beldwRA issued guidance d»ecember 4, 2008 that
identifiedthese factors as onE® A would consider in determiningonattainment area boundaries and
recommended that states consider these factors in making their designations recommendatiofis to EPA.

1. Air quality data (including the design value calculated for each Federal Reference Method
monitor or Federal Equivalent Method (FEM) monitor in the area);
2. Emissions and emissiomslated data (including location of sources and population, amount of
emissions and emissions controls, and urban growth patterns);
3. Meteorology (weather/transport patterns);
4. Geography and topography (mountain ranges or other basmdaries);
5. Jurisdictional boundaries (e.g., counties, air districts, existing nonattainment areas, Indian
country, metropolitan planning organizations (MPOSs))
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Groundlevel ozonggenerallyis not emitted directly into the air, but is created by chemezadtions

between oxides of nitrogen (NOx) 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 beliees it is important to consider whether there are contributing
emissions from a broad geographic area. Accordingly, EPA tb@eamine the 5 factors with respect

to thelarger of theCombined Statistical Area (CSA) Core Based Statistical Area (CBSASsaciated

with the violating monitor(sj 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 used to 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@Fghe

ozone NAAQS.Congress required a similar appchan 1990 for areas classified as serious or above

for the Xhour ozone standardndEPA 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
recommeded using the boundary of the county containing the violating monitor as the starting point for
considering the nonattainment areads boundary.

Z Lists of CBSAs and CSAs and their geographic components are provided at
www.census.gov/population/www/metroareas/metrodef.hffitie lists argeriodicallyupdated 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 Knoxville-Sevierville-La Follette

Figure lis a map of the Knoxvill&evierville La Follette intended nonattainment area. The alap
showslocations and design values of air quality monitors, county and other jurisdictional boundaries
the nonattainment area boundary for 1997 ozone NAAQS, and major transportation arteries.

Figure 1 Knoxville-SeviervilleLa Follette CSA
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For purposes of the 1997H®ur ozone NAAQS, this area was designated nonattainment. The boundary
for thenonattainment area for the 1997 ozone NAAQS included the entire coundirdaton, Blount,
Jefferson, Knr, Loudon, and Sevier in Tennessee, and a portion of Cocke County, Tennessee.

In March 2009, Tennessee recommendedAhderson, Blount, Knox, Loudon, and Sevier Counties in

their entireties, and a portion of Cocke Coungydesignated s t h e eloK nnooxnvaitlitl&oi n me nt
the 2008 8hour ozone standard based on air quality data from-2008. In March 2009, Tennessee
alsorecommended thaefferson Countpe designated s t he fAMorri st owno nona
separate from a Knoxville nonattainmemea for the2008 8hour ozone standard based on air quality

data from 2008008. 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 Region 4). In November 20&thnessee provided an update

to thar 20090riginal recommendation based on preliminary air quality data from-2009.1n its

updated recommendation, Tennessee recommended thattibagpof Blount, Cocke and Sevier

Counties that comprise the Tennessee portion of the Great Smoky Mountains National Park be
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designated fAnonattainmento for the 2008 ozone N
Commissioner, State of Tennessee Depantrof Environment and Conservation to Gwen Keyes

Fleming, Regional Administrator, US EPA Region 4 (Nov. 8, 2011) (on file with US EPA Region 4).

The March 2009 and November 2011 recommendations were based tom™adt&EM monitors sited

and operated incaordance with 40 CFR Part.58

After considering theseecommendationand based on EPA's technical analysis described below, EPA
intends to designatéve entirecountiesand one partial couninp Tennessee (identified in Table 1
below)asinonattai nment o for the 200 8-Seiendlelea FNAA QS a s
nonattainment area.

and EPAOGs I ntende

Tabl e 1. Recommended

SeviervilleLa Follette

State' s

Knoxville-Sevieville- | StateRecommended EPA Intended
La Follette Nonattainment Counties Nonattainment Counties
Tennessee Blount (partial) Anderson
Cocke (partial) Blount
Sevier (partial) Cocke (partial)
Knox
Loudon
Sevier

Factor Assessment

Factor 1. Air Quality Data

For this factorwe considered-8ourozone design values (parts per billion (ppB)for air quality
monitors in counties in thi€énoxville-Sevieville-La Folletteareabased on data for tt29082010
period(i.e., the 2010 design value, or DWhicharethe most recentears with fullycertified air
guality data A mo n DY is thedneetric or statistic thatdicates whether that monitor attains a
specified air quality standard-he2008 @one NAAQSaremetat a monitowhen theannualfourth
highestdaily maximum 8hour average concentration, averaged over 3 yedtsppbor less A DV is
only valid if minimum data completeness criteria are met. See 40 CFR part BQdbpp. Where
several monitors are located in a county (or a designated aiona¢it arear maintenance argahe
DV for the county or area tetermined byhe monitor with the highest level.

The2010 DVs for the pone NAAQSor counties in th&noxville-Seviewille-La Folletteandnearby
surrounding areare shown in Tabl2.

Table 2. Air Quality Data.

County State Rec_ommended 20082010 Design Value
Nonattainment? (ppb)
Anderson, TN No 70
Blount, TN Yes(Partial) 77
Cocke, TN Yes (Partial) N/A
Jefferson, TN No 74
Knox, TN No 76
Loudon, TN No 73
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' Sevier, TN | Yes(Partial) | 76 |
*Counties with violating monitors are shown in bold.

Blount, Knox and Sevier Counties show violations of the 2008 ozone NAAQS, therefore these counties
are included in the nonattainment area. A county (or partial county) must also matbesig

nonattainment if it contributes to a violation in a nearby aEsch county without a violating monitor

that is located near a county with a violatmgnitorhas been evaluateds discussed belowased on

thefive factors and other relevant imfoationto determine whether it contributes to the nearby

violation.

Factor 2: Emissions and EmissionRelated Data

EPA evaluated emissions of ozone precurdd@x(and VOQ and other emissiofglated data that
provide information on areas contrilngito violating monitors.

Emissions Data

EPA evaluated countlevel emission data for NCand VOCderived from th&008 National Emissions
Inventory (NEI), versiorl.5. This is the most recently available NEI. (See
http://www.epa.gov/ttn/chief/net/2008inventory.hin8ignificant emissions levels in a nearby area

indicate the potential for the area to contribute to observed violations. We will alsdercansy

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 desagjons 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 NEI version 1.5 referenced above.

Table3 shows emissias of NOx andVOC (given in tons per yedipy)) for violating andnearby
countiesin the KnoxvilleSeviervilleLa Follette, TN CSA that we considered for inclusioihe
Knoxville-Sevieville-La Follettearea.

Table 3. Total 2008NOx and VOCEmissions.

oo™ Noxmy | voc
Anderson, TN No 12,475 3,569
Blount, TN Yes (Partial) 3,593 6,749
Campbell, TN No 2,964 1,773
Cocke, TN Yes (Partial) 1,761 2,273
Grainger, TN No 687 1,216
Hamblen, TN No 6,612 4,719
Jefferson, TN No 3,148 3,329
Knox, TN No 15,169 16,182
Loudon, TN No 3,751 3,340
Roane, TN No 10,711 3,006
Sevier, TN Yes (Partial) 2,602 5,399
Union, TN No 432 959
Areawide: 63,905 52,514

*Counties that EPA intends to designatenasattainment are shown in bold.


http://www.epa.gov/ttn/chief/net/2008inventory.html

Knox County is |l eading al/l counties with 24 per
emi ssi ons. Anderson County emitted 19 percent
point sources. It is worth notingatthe Bull Run Facility Electric Generating Unit (EGU) in Anderson
County generated 1,086 tons of NOx with Selective Catalytic Reduction (SCR) control during the 2008
ozone season. Blount County was the second highest VOC contributor at 6,749 tenseiBqb the

CSA total. Sevier County had the third highest VOC levels with 5,400 tons, about 10 petbhe@®A

total. In addition, 18 percent of all VOC emissions from mobile sources originated from Blount and
Sevier Counties.

Population density ard degree of urbanization

EPA evaluatedhe populatiorand vehicle useharacteristics and trends of the area as indicators of the
probable location and magnituderain-point sourceemissions These include ozor&eating

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 molsleurceNOx andVOC emissions that may contribute to ozone
formation. Rapid population eehicle miles travelled{MT) growth (see below)n a county on the
urban perimeter signifies increasing integration with the core urban area, and indicateadidie
appropriate to include the arassociatedavith theareasourceand mobile source emissioas part of

the nonattainment are@able4 shows theopulation, population density, and population growth
informationfor each county in the area.

Table4. PopulationandGrowth.

State 2010 Population | Absolute change| Population %
County* Recommended | 2010 Population| Density in population change
Nonattainment? (1000 pop/sg mi) (20002010) (20002010)

Anderson No 75,129 0.22 3,897 +5%
Blount Yes (Partial) 123,010 0.22 16,793 +16%
Campbell No 40,716 0.08 853 +2%
Cocke Yes (Partial) 35,662 0.08 2,035 +6%
Grainger No 22,657 0.07 1,920 +9%
Hamblen No 62,544 0.36 4,301 +7%
Jefferson No 51,407 0.16 6,825 +15%
Knox No 432,226 0.82 49,198 +13%
Loudon No 48,556 0.20 9,342 +24%
Roane No 54,181 0.14 2,238 +4%
Sevier Yes (Partial) 89,889 0.15 18,190 +25%
Union No 19,109 0.08 1,250 +7%

Areawide: 1,055,086 0.23 116,842 12%

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

Source: U.S. Census Buregquopulationestimates for 200 as of August 4, 2011
(http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtm|?pid=DEC 10 PL GCTPL2.STO5&
prodType=table)

In terms of population growth, Sevier, Loudon and Blount Counties experienced the largest with 25
percent, 24 percent and 16 percent, respectively. Sevier County has the secohdlbsghds change

in population with 18,190. Most of the urban area is in the center (Sevierville) with sparsely populated
communities on the northwest side of the county adjacent to Knoxville. Loudon is mostly rural with
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sparsely populated areasalohggg US Hi ghway 11 corridor. Bl ount
percent and is home to 11 percent of the CSAOG6s
Countyds urban and aghe nodhwéstern hal of theeCoentrmypCGoentyt | s
has highest population density, the largest absolute change in popw@atiainelargest population in

the 12county CSA. Anderson Counhas intermittent urbanization in Oak Ridge and Clifton on the
southwestern part of the county, adjacer{noxville. Jefferson County is mostly rural with the center

of the urban density in Jefferson Cignd in closer proximity (compared to Knoxville) to the more
urbanized area of Morristown in Hamblen County.

Traffic VMT data and commuting patterns

EPA evaluated théotal VMT for each county 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 nepoint source emissioné. countywith high VMT is generally an integral part

of an urban areand indicates the presence of motor vehicle emissions that may contribute to ozone
formation that contributes to nonattainment in the d&Regid population or VMT growth in a county on
the urba perimeter signifies increasing integration with the core urban area, and indicates that the
associated aresourceand mobile source emissions may be appropriate to include in the nonattainment
area. Table 5 showshe total2008 VMT for each county.

Table5. Traffic andVMT Data

County* State Recommended Nonattainment? 2008 VMT**
(million miles)

Anderson No 831
Blount Yes (Partial) 1,105
Campbell No 656
Cocke Yes (Partial) 455
Grainger No 232
Hamblen No 656
Jefferson No 819
Knox No 5,304
Loudon No 782
Roane No 743
Sevier Yes (Partial) 1,164
Union No 134

Areawide: 12,881

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

**MOBILE model VMTs are those inputs into the NEI version 1.5.

Knox Countyleads theCSA with the highest VMT followed by Ser and Blount counties.

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 tik@oxville/McGhee Tyson Airport (Station #138%b)help determine

transport patterns and source contributions. EPA assessed wind direction and speed for202®008
fozone seasono ( MiatheKmnoxtilleSedenidla FolkettepTINESA. The

analysis wasconducted to better understand the fate and transport of precursor emissions contributing to



ozone formati on. EPAGs anal y southwestfwestobtlevedah® d at
northerncomponent for th&noxville-SeviervilleLa Folette, TNCSA

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

The geography/topography analysis evaluates the physical features of the land thatfeagght air
shed and, therefore, the distribution of ozone oveatba

Regional topography consists of linear ridge and parallel lowland valleys. The Area has predominantly
high elevations in the northern regions and lower elevations further south ranging from 700 to 1,500

feet. The KnoxvilleSeviervilleLa Follette TN area includes the Tennessee portion of the Great Smoky
Mountairs National Park (GSMNP). Thisea consists of densely forested high peaks and valleys. The

hi ghest point in the state is at Clinlgegeands Don
violating monitors in the Knoxville area that are at the higher elevations and within the GSMNP. These
monitors are Look Rock (AQS ID: 40090101, 2008010 DV of 77 ppb) in Blount County, Cove

Mountain (AQS ID: 471550101, 2008010 DV of 76 ppb)n Sevier County, and Clingman's Dome

(AQS ID: 471550102, 2008010 DV of 76 ppb), also in Sevier County.

Figure 2 shows a topographical map of Knoxville and the National Park. These two monitors are

located at a significantly higher elevation thankKimex County monitors High elevation ozone sites

often measure elevated ozone levels overnight due to regional transport of tropospheric ozone formed
during the daytime. The regional transport mechanisms that cause these events are related to downward
transport by vertical mixing that concentrates the tropospheric ozone or by horizontal transport from
surrounding areas (Eliasson et al, 2003). The long duration of these nocturnal events can also be
attributed to a lack of locaitric Oxide (NO) emissios which act to titrate the ozone and reduce the
ambient ozone concentration as occurs in urban areas overnight (Eliasson et &l, 2003)

Figure 3 compares the hourly distribution of daily maximum hourly ozone values over 65 ppb for four
sites: Look Rocktwo urban Knox County Sites, and Blue Ridge Parkway, another high elevation site in
North Carolina in the GSMNP that is further removed from urban areas. The Knoxville sites show a
typical urban pattern of ozone events in the afternoon (approximately g2t@ 6:00 pm). The Blue
Ridge Parkway sites impacted primarily by regional transport attbws a typical high elevation site
pattern of ozone events overnight (approximately 9:00 pm to 3:00Hmg.site is not in the Knoxville
SeviervilleLa Follete CBSA and is only included as an example of another high elevatioi kie.

Look Rock site shows a combination of these two signals, indicating that the site is impacted by both
downwind afternoon ozone formation from Knoxville and high elevation®a@msport. In some

cases, these two processes could be affecting the Look Rock monitor simultaneously.

Figure 4 shows the frequency of ozone hourly values greater than 75 ppb by wind direction and time of
day for the Look Rock site. This figure illwates two distinct groups of high ozone events: afternoon
ozone from the south to southeast (Knoxville) and overnight ozone from the north to northwest (regional
transport). The Cove Mountain site in Sevier County shows a similar pattern as the Lopk Rock
although with a slightly less pronounced urban signal.

% Ingegérd Eliasson, Sofia Thorsson, Yvonne Ander&idiid, Summer nocturnal ozone maxima in Goteborg, Sweden,
Atmospheric Environment, Volume 37, Issue 19, June 2003, Pages28875
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As a result of these analyses, EPA has preliminarily concluded that both downwind urban ozone
formation from Knoxville Knox County and high elevation regional transport of ozone contribute to the
NAAQS violations at the Look Rock and Cove Mountain monitors.

. Top‘ograph}icql map of Knoxville and the G}relat Smoky Mountains Natior__lall_Park
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Figure 3. 20072010 Count of Daily Max Values > 65 ppb

80

70 A

60

2007-2010 Count of Daily Max Hourly Values > 65 p|
Urban/DownwindO3 profile

~ Cd
mGREAT SMOKY MOUNTAINS NP LOOK
TOWER BLUE RIDGE PKWY MILE MARKE
””””””” 9315RUTLEDGE PIKEMASCOT TN:
—
4625 MILDRED DRI\ -~ ~

N\
Gveﬂapﬁf\* ********
downwind

andhigh  \

-elevation--

ozone

1C




Figure4. Frequency of Look Rock Ozone Hourly Values »pb

Frequency of Look Rock Ozone Hourly Values > 75 ppb
by Wind Direction and Time of Day
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Factor 5: Jurisdictional boundaries

Oncewe identifiedthe general areas we anticipate recommending as nonattainment areas, we then
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 areasamples of jurisditonal boundaries include
existing/prior nonattainment aréaundaris for ozone or other urbascale pollutants, county ks, air
districtboundaris, townshigoundaris, area covered by a MPQstate linesareas of Indian Country
andurban growth booadary. Where existing jurisdictional boundarie®renot adequater appropriate

to describe the nonattainment area, other clearly defined and permanent landmarks or geographic
coordinates were considered.

The KnoxvilleSeviervilleLa Follettearea has gviously established nonattainment boundaries
associated with the both thenbur ozone and 1997t&ur ozone NAAQS. The Knoxvi8evierville
La Follettenonattainment boundary for thenbur ozone NAAQS includeknox County, Tennessee in
its entirety. Whereas the KnoxvitgeviervilleLa Follettenonattainment boundary for the 199h®&ur
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ozone NAAQS includednderson, Blount, Jefferson, Knox, Loudon, and Sevier Counti€snnessee
in their entiretiesand a portio of Cocke County, Tennessee

TheKnoxville-SeviervilleLa FolletteCSA is composed of two MPOs, the Knoxville Regional
Transportation Planning Organization (TPO) and Lakeway Area Metropolitan Transportatiomg
Organization (MTPO). The Knoxvill€PO includes Loudon, Blount, Knox and Sevier Counties. The
Lakeway MTPO includes Jefferson and Hamblen Counties.

Jefferson County had a violating monitor based on air quality data used for the 2004 designation for the
1997 ozone NAAQS. It was includevithin the nonattainment area boundary based on the violation,

not based on a determination that emissions from the county were contributing to a violation in a nearby
area violating the standard. Current monitor reading shows Jefferson as attairadditibn, a portion

of Jefferson County (Jefferson City) falls under the Lakewaym.

Conclusion

Based on the assessment of factors described above, EPA has preliminarily concluded that the following
counties should be included as part of Kim@xville-SeviervilleLa Follettenonattainment area because

they are either violating the 2008 ozone NAAQS or contributing to a violation in a nearby area:
Anderson, Blount, Knox, Loudon and Sevigounties, in their entiretied. portion of Cocke County is

brought in since it comprises the GSMNRI of these counties are included in the Knoxville

nonattainment area for the 1997 ozone NAAQS. The air quality monitors in Blount, Knox and Sevier
Counties indicate violations of the 2008 ozone NAAQS based dh RVS, therefore these counties are
preliminarily included in the nonattainment area. Anderson and Loudon Counties, in their entireties,

and a portion of Cocke County in Tennessee are nearby counties that do not have a violating monitor,
but EPA has pratininarily concludedhat these counties contribute to the ozone concentrations in

violation of the 2008 ozone NAAQS through emissions from point sources afmbirdrsources (e.g.,
vehicles and other small area sources). Knox County, Tennessee haslarughdst NOx and VOC
emissions in the areadAndersonCountyranked relatively high folarge NOxemissions, contributing 19
percent of the CSAO6s total N O x .-southwesvamchnorthdrrg, pr ev
Anderson County, which is atjent to Knox County, is contributing to the violating monitor to Knox
County and therefore is being brought in for contribution. While SCR controls were installed at the

plant, there has been a steady increase in NOx emission levels since 2006.
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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&kign values of air quality monitorsounty and other
jurisdictionalboundariestelevantstatistical area boundaries, the nonattainment area boundary for 1997
ozone NAAQS, and major transportation arteries.

Figure 1. TNMS-AR Nonattainment Area

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

In March 2009, Tennessee recommeondadtthame8heéel b
2008 8hour ozone standard based on air quality data from-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

Region 4). Tenressee provided an update todtsginal recommendatioin November 2011 based on
preliminary20092011air qualityd a t a . I n Tennesseebs updated rec
provide aspecificupdate to its 2009 recommendation for the MemphisViSYAR but stated that all
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other counties (with the excepti of those recommended for Knoxville) should be designated
unclassifiable/attainmenitetter from Robert J. Martineau Jr, Commissioner, State of Tennessee
Department of Environment and Conservation to Gwendolyn Keyes Fleming, Regional Administrator,
US ERA Region 4 (November 8, 2011) (on file with US EPA Region 4).

Also, in March 2009, Mississippi recommended thaS@te County, Mississippi be designated as a
nonattainmentarea separateom the Memphis nonattainment area for the 2008 ozone NAAQSibas
on air quality data from 2008008. 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 recommendation, Mississippi recommendedatheounties in the State be designated
attainment for the 2008 ozone NAAQS. Letter from Haley Barbour, Governor of the State of
Mississippi to A. Stanley Meiburg, ActingegionalAdministrator, US EPA Region 4 (March 3, 2009)
and Gwendolyn Keyes FlengnRegional Administrator US EPA Region 4 (October 27, 2011) (on file
with US EPA Region 4)Additionally, in March 2009, Arkansas recommended @rittenden County,
Arkansas be designated nonattainment based onZOWHair quality data. Arkansas didtngpdate its
2009 ozone recommendationhée data are froFEM monitors sited and operated in accordance with
40 CFR Part 58Letter from Mike Beebe, Governor of the State of Arkansas to Lawrence E. Starfield,
Acting Regional Administrator, US EPA Regi6 (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@patgial)in Mississippj and one county in

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

Table 1. State's Recommended and EPAG6s I ntende
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 factorwe considered-8ourozone design valud parts per billion (ppb)jor air quality
monitors in counties in thigllemphis, TNMS-AR areabased on data for ti#082010period(i.e., the
2010 design value, or DVyvhicharethe most recengears with fully-certifiedair quality data A

mo n i tDY 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 averageancentration, averaged over 3 yeigrgs ppbor less A DV is only valid if minimum
data completeness criteria are met. See 40 CFR part ®hdigd® Where several monitors are
located in a county (or a designated nonattainmentoanesintenance aag theDV for the county or
area idetermined byhe monitor with the highest level.

The2010 DVs for the pone NAAQSor counties in thdvlemphisandnearbysurrounding areare
shown in Table&.
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Table 2. Air Quality Data

County State Recpmmended 20082010 Design Value
Nonattainment? (ppb)

Crittenden, AR Yes 74

DeSotqg MS No 73

Shelby, TN No 76

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

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 th&ve factors

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

Factor 2: Emissions and EmissionRelated Data

EPA evaluated emissions of ozone precurdd@x(and VOQ and other emissiofglated data that
provide information on areas contributing to violating monitors.

Emissions Data

EPA evaluated countlevel emission data for NCand VOCderived from th008 National Emissions
Inventory (NEI), versiorl.5. This is the most recently available NEI. (See
http://www.epa.gov/ttn/chief/net/2008inventory.hin8ignificant emissions levels in a nearby area
indicate the potential for the areadontribute 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 enforceabls emissio
controls that will be in place before final designations are issued and emissions increases due to new
sources.The precursor emission sourcategory percentages udselow andhroughout the document
were derived from emissions data from the 2008 W£$ion 1.5 referenced above.

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

* Only counties in the Memphis CBSA that have ozone monitors are @ttindhis table.
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Table 3. Total 2008NOx and VOCEmissions.

State Recommende

County Nonattainment NOx (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
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 asattainment are shown in bold.

Shelby County contributes 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 35ipercert araufrorh goiditsand3nBbjles 1 9 N
emi ssions and 20 percent from avYOLamissions inaude 3@ mi s s
percent mobile sources and 32 percent area sources

DeSoto County contributes about 9 percent NOx and 12 percenpx&@@sor emissions in the CBSA.
The Countyds 5,080 NOx e mibpescenbanesourees, 85 peneest mébye ¢ o n

sources. DeSoto Countybés total VOC emissions i
sources.

Crittenden County contributes |l ess than 10 perc
total NOx emissions listed in Table 1, 45 percenfiam® mobile sources and 34 percent from area
sources. The Countyods treentfeoinardaGddrces and 31lperadons | n c |
mobil e sources. Only 5 percent of the Countyos

and DeSoto Countigepresent ess t han 1 percent of the entire
emissions

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

Together, Crittenden, DeSoto and Shelby Counties account for 82 percent Gixleriissions and 83
percent of the VOC emissions for the@®unty area. The emissions 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 NAAR)that have been observed by monitors in Shelby County, Tennessee
and Crittenden County, Arkansas
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Population density and degree of urbanization

EPA evaluatedhe populatiorand vehicle useharacteristics and trends of the area as indicators of the
probable location and magnitude rdn-point sourceemissions These include ozor&eating

emissions from omoad and offroad vehicles and engines, consumer products, residential fuel
combustion, and consumer servicégeas of dense population or commatcevelopmenare an
indicator of area source and mobile soudéax 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 coreéban area, and indicates tltatnay be appropriate to include the
areaassociatedavith theareasourceand mobile source emissioas part othe nonattainment area.
Table4 shows thepopulation, population density, and population growth informdtoeach county in
the area.

Table4. PopulatiorandGrowth.

2010
Population Absolute Population
State Density change in % change
Recommendec 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

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

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 2Z00ID. Tate, Tunica and Marshall Counties in
Mississippi all make up 3 percent or less of the CBSA population and are sparsely populated.

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

The attachment to this document contdtigure 2, Memphis Area Ozone and Ozone Precursor
Monitoring Network, and Figure 3, Population Density Change Percentage Between 2Q00&nd
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Census for Memphis Ozone and Ozone Precursor Monitoring Netwbith present graphical
information on population density and growth for the Memphis area.

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 famint source emissioné. county withhigh

VMT is generallyan integral part of an urban ar@ad 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 signifies iasireg integration with the core urban

area, and indicates that the associatedsoesceand mobile source emissions may be appropriate to
include in the nonattainment are@able 5 shows total 2008 VMfbr each county.

Table5. Traffic andVMT Data

State Recommended 2008 VMT** (million

County Nonattainment? 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.

Shelby County is the only county in the Memphis CBSA violating the 2008 ozone NAAQS with 2008
2010 air quality da and is considered the core CBSA county, with 64 percent of the VMT in the
Memphis CBSA; Approximately 35 percent of
emissions are from mobile sources.

Shel b

DeSotoCountyhas the second highest VMT in the iaighis CBSA (12% of theotal MemphisCBSA).
Additionally, DeSoto County has a 48 percent growth in population from-2000 with approximately

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

Crittenden Countyhas less than 10 percent of the CBSA V{{hird highest in the Memphis CBSA).
From 20002010, Crittenden County had less than 1 percent population growth with 45 percent and 31
percent of the Countyds NOderivingfrdm rivobIl€ soarees. s si ons (r

The remaining counties in the Memphis CBSA all have low total population and population growth with
little urbanization and low precursor emission contribution suggesting 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 International Airport (NWS Station 13893) to help determine
transport patterns and source contributioB®A assessedind direction and speed for the 262810
fozone seasono (March through October) in the N
monitors exceeded the 2008 ozone NAAQS. Additionally, ERAuated wind back trajectoriéwhich

are an analysis of meteorological patterns) specifically on days when the current ozone design value
monitor in Shelby County (Frayser mtor) exceeded the 2008 NAAQS. These analyses were

conducted to better undessd thefate and transport of precursor emissions contributing to ozone

formation

EPAG6s oftheNWS datendicatepredominate south and sotgbuthwest component for the
Memphis CBSA. However, an examination on days when monitors in DeS8otiayGHernando)
exceeded the@®8 ozone NAAQS gygested a northerly component. Additionally, on days when
monitors inShelby Countyexceeded the 2008 NAAQ®edata indicate southerlywvind component.

Figure2, Memphis Area Ozone and Ozone Precukgonitoring Network,and Figure $resent

graphical information o24-hour back trajectories for exceedances in 2B080 at the Frayser monitor,
locations of major stationary sources, and locations of ambient monitors with their design values. An
examinaion of the meteorological data indicates that tf@ 20082010 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 ofL0 day3 and 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 monitor is the only monitor in the Memphis CBSA with a
20082010 volation 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 conditions that exist during ozone exceedances.
Normally when weare 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 had ozone exceedances at the Design Value monitaeffffay the 2002010 period.

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 document incldldesrfack trajectories

for 20062010 ozonexceedances at the Frayser monitor using the National Oceanic and Atmospheric
Administration Hybrid Single Particle Lagrangian Integrated Trajectory Model (NOAA HYSPLIT). To
further understand the meteorological transport conditions within the regieashi@und 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 attachment to this document as Figure 6
with a further zoom in view in Bure 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. 284Q@GGa further
supports that most of the centerlines of thelatrajectories passes through Shelby County TN, and
many of the back trajectory centerlines pass thragBotocounty in northern Mississippi with smaller
percentage passing through Crittenden County, Arkansas.

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 populajromth.

Conclusion

Based on the assessmenthwfactors described above, EPA has preliminardycluded that the

following counties should be included as part of the intedeahphisnonattainmenareabecause they

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

that is included in the Memphis MPOuWwlary. Two of these counties (i.e., Critten@=unty,

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, aDéSotoCounty, Mississippi are nearby counties that do not have
monitors indicating a violation of the standard base@@0DVs. HoweverEPA haspreliminarily
concludedhat theseountieg(or portions thereofyontribute to the ozone concentrations in violation of
the 2008 ozone NAAQS througiopulationbasedemissions frommobile andareasourcege.g.,

vehicles and d¢ter small area souss)andcountyVMT .

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

Shelby County, Tennessee dominates the CBSA in terms of urbanization, precursor emission
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 with 70 percent of the CBSA population and five times
DeSotoCounty s popul ati on. Shel by County makes up o0\
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emi ssi ons. The Countyds has over 30 percent of
mobile sources and point sourcédeteorological analysis also indicatiat Stkelby County is
contributing to its own violation as well as other monitors in the Memphis CBSA.

The population iDeSoto CountyMississippihasgrownsteadily from 2002010(particularly the

northern portionjvith a 48 percent increaseven though it only makes up 12 percent oftthal

populationin the CBSA TheCountyalsohast he CBSAOGs second highest VM
of the Countyds NOx and VOC emissions are from
sources.In 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.

Crittenden County, Arkansas makes up less than 5 percent of the CBSA popuidti@ssvthan 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.wdeer, Crittenden County 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 nonattainment area 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 (Mafstte, and Tunica) counties 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 ozone boundand 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 andéfare are not being
considered as part of the nonattainmeeat
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ATTACHMENTS

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

Figure 3. Population Density Change Percentage Between 2000 and 2010 CensmghrsMDzone
and Ozone 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 Fraysé&xceedances (20080).
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 and Ozone Precursor Monitoring Network, with Population Density
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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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Figure 6. NOAA HYSPLIT MODEL 24 -Hour Back Trajectory Frayser Exceedances (20040)
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