“Analysis of impact of Evansville Urban Area on Dubois Coiinty PM , 5 Concentrations

Summary

The Jasper, Indiana monitoring site, in Dubois County, currently has a design value exceeding the PM; 5
National Ambient Air Quality Standard (NAAQS). Jasper is located approximately 45 miles northeast of
Evansville. Because the Evansville (Vanderburgh County) design value from 2001 - 2003 also exceeded the
NAAQS, that area is also being considered for nonattainment designation. However, it appears that 2004 data
will drive the design value below the NAAQS in Vanderburgh County. Discussions have recently centered
around whether or not EPA should proceed with a nonattainment designation of Vanderburgh County (and
other Evansville Urban Area counties) because of its possible impact on the Dubois County monitor value.

The Dubois County monitor is one of three non-urban PM; 5 sites operated by IDEM in southwest Indiana.
Additional sites are in Knox and Spencer Counties. In addition, there is an Interagency Monitoring of Protected
Visual Environments (IMPROVE) site operated at Livonia in Washington County. The site in Spencer County
is in Dale, approximately 15 miles due south of Jasper, almost on the southern Dubois County border. There is
a map of the monitoring locations on the following page.

The Dubois County site has consistently averaged higher than any other non-urban sites in southwest Indiana.
Table 1 shows these differences from 2001 - 2003.

Table 1 Design values for southwestern Indiana PM, s sites

County 2001 2002 2003
Dubois 16.54 16.34 15.72
Knox 13.39 14.20 13.96
Spencer 14.52 14.06 14.63
Livonia 13.30 12.26 12.30

In attempting to determine why Dubois County has had higher values, several analyses have been performed.
Regionally, there are significant amounts of emissions from large utilities in southwestern Indiana, as well as
utilities in southern Illinois and Kentucky. There are a significant number of wood furniture manufacturers
located in the Jasper area. Many of these burn scrap wood in boilers. Emissions from these sources are not
large annually, but wood is generally burned when supplies accumulate. These sources could impact the
monitoring site on certain days, but this has not been clearly established. Emissions from heavy-duty diesel
trucks and other traffic along US 231, a major north-south highway which passes several hundred yards west of
the site, may also be impacting monitored values, but data to quantify such an impact are not available.
Therefore, an analysis of meteorological data and monitoring values at nearby sites was performed.

The following conclusions about Dubois County data were reached based upon this analysis:

1. Average wind directions for the 2002 - 2003 time period were primarily from the south and southwest.

2. Background levels at the other sites were all 12 - 14 ug/m> for an annual average.

3. Wind directions from days with high PM, 5 values at Dubois County are seldom from Vanderburgh County.
An analysis of wind direction on days with the highest values, e.g. over 20 ug/m’, at the Jasper site in Dubois
County showed that the wind direction seldom was from the south or southwest (origin of Vanderburgh
County).




_4.. On days with high values at Dubeis County, the other sites are usually high also  This anelysis also showed
that generally when one non-urban site in southwest Indiana was over 20 ug/m’, the others were also. On these
days, these sites were seldom impacted by an air mass that moved over the Evansville area. On days in which
Evansville was directly upwind of Dubois County, the Dubois values were relatively the same as the other sites
not impacted by Evansville. For the Dubois County site, the mass for the days with values above 20 ug/m3
contributed about 3 ug/m’ to the annual average.

5. PM, s values for this area are greatly impacted by regional transport. Speciated data are not available from
sites operated by IDEM. However, the Livonia IMPROVE site and others in the general area show that sulfate
is the predominate portion of the sample, followed by organic carbon. This indicates emissions from regional
transport sources, such as utilities, is a major contributor to concentrations in the area. For Vanderburgh
County, SO2 emissions for the past three years have averaged less than 40 tons per year. Reducing these
emissions to zero would likely have little to no impact on Dubois County.
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Detailed Analysis

Data Used for Analysis

Information was gathered through the Indiana climate page on the Purdue Applied Meteorology Group —
Department of Agronomy website http://shadow.agry.purdue.edu/sc.hly-geog.html. Southern Purdue
Agricultural Research Center in Dubois, Dubois County was selected.

Graph 1 shows the wind rose from Dubois County for 2002. The wind blows most frequently from the south,
south-southwest, north-northwest, south-southeast, southwest and northwest.

ubois County for 2002
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Graph 2 shows the wind rose from Dubois County for 2003. The wind blows most frequently from the south-
southwest, south, south-southeast, west-northwest, northwest, southeast and north-northwest.

Graph 2 Wind Rose Analysis for Dubois County for 2003
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Analysis of data values 20 ug/m3 and over

An analysis was performed to determine if high values were associated with different wind directions. IDEM
had made wind roses for 2002 and 2003 high days earlier, so these were used for the analysis. The days used
for this analysis are in Table 2.

Table 2
2002 2003

Dubois| Knox| Spencer| Livonia Wind Dubois| Knox| Spencer| Livonia Wind
Direction Direction
1/2/2002 216 13.2] = 20.2 NW - NE 1/30/2003 38.2 27.2 23.9 NE-S
1/20/2002 20.6] 15.6 18.6 15.2 SE-S 2/26/2003 29.1 24.0 22.4 16.8 NE-S
3/18/2002 23.9| 18.0 18.3 N-NE 3/1/2003 52.9 49.8 29.6 NW
6/4/2002 24.7 28.0 S-SW 3/7/2003 18.1 21.6 11.5 SE-SW
6/10/2002 21.9] 21.9 ; 18.9 SE-S 3/13/2003| - 50.0 29.3 223 NW-SE
6/19/2002 28.2] 283 27.8 SE-S 4/18/2003 30.2 28.3 23.5| SW-NW
6/22/2002 31.6| 386 32.0 E-SE 6/17/2003 25.1 27.7 22.0 NW-NE
6/25/2002 20.8{ 15.5 20.5 14.3]| SE-SW 6/23/2003 16.4 24.2 20.2 SE
7/1/2002 27.2] 253 27.2 27.2 N* 6/29/2003 21.4 22.1 177 SE-SW
7/4/2002 339] 359 27.8 NE* 7/2/2003 214 344 247 18.2 NwW
7/10/2002 22.0( 199 18.0 NE* 7/5/2003 20.8 18.6 242 SW
7/13/2002 294| 287 26.5 244 NE* 7/14/2003 22.0 25.7 22.9 221 SE
7/16/2002 431} 43.8 33.7 SE* 7/20/2003 38.0 29.0 35.3 S-SW
7/22/2002 23.5 23.9| 7/26/2003 24.6 22.0 24.8 25.6 S-SW
7/25/2002 203 214 25.3 15.7] NE-SE* 8/1/2003 314 26.4 279 27.3 SW
7/31/2002 23.3] 189 26.7 8/13/2003 38.0 33.9 34.6 37.2 NE-SE
8/3/2002 45.6 SE* 8/16/2003 26.0 21.9 27.0 NW
8/12/2002 245 240 243 226| SE-SE* 8/19/2003 244 227 240 N-SE
8/21/2002 25.1] 26.2 22.0 SE-S 8/22/2003 25.7 25.7 22.1 S-SW
8/27/2002 23.8 20.3 N-NE 8/25/2003 31.6 27.8 31.0 31.6 SW
8/30/2002 25.5 22.3 19.9 NE-E 8/28/2003 217 18.6 204 S-SW
9/2/2002 21.3 21.1| SE-SW 9/12/2003 39.5 37.9 38.1 322 SE
9/8/2002 36.3 31.0] SE-SW 9/18/2003 20.5 19.7 20.0 21.2 NE
9/17/2002 278| 247 28.4 22.0 SEjl 9/21/2003 20.8 17.4 22.8 NE-SE
9/29/2002 21.7] 252 20.6 19.9 E-SE 10/9/2003 24.2 28.5 18.3 SE
11/28/2002 20.4 18.2 13.7 SW{ 11/11/2003 22.0 224 18.9 16.6 sSwW

12/7/2002 31.5 19.7 S-SwW

12/10/2002 25.0 21.5 16.2 NE

*Wind directions taken from Evansville NWS site. See the attachments for a complete set of wind roses for
Dubois and Evansville meteorological sites. Data from the two sites are comparable so Evansville data was
substituted where Dubois County data was unavailable.

PM, 5 data used for the Livonia site is from http://vista.cira.colostate.edu/improve/. This sampler uses a different
protocol than the FRM sites, but results are similar. The Dubois, Knox, and Livonia sites operate ona 1 in 3
day schedule, while Spencer County is 1 in 6 days. Therefore, the analysis was done on a 1 in 6 day schedule
so that data would be comparable. ;



LV

This analysis showed:
- When Dubois County site was high, generally, so also were the other non-urban sites, indicating a
regional contribution to the samples
- The days with values over 20 zg/m’ contributed nearly 3 ug/m3 to the annual average. This was
calculated by the following method:
1. summing the values of the 28 days for 2002, sum = 744.5, 26 days for 2003 = 734
2. calculating the baseline of 15 ug/m” for those days; 28 x 15 = 420 for 2002, 26 x 15=390 for 2003
3. subtracting the baseline from the sum of the values; 744.5 - 420 = 324.5, 734 - 390 = 344
4. dividing each by 122 sample days for an entire year; 324.5/122=2.66 for 2002, 2.82 for 2003

When these values are removed from the 2001 - 2003 design value of 16.2 ug/m’ for Dubois County, it can be
seen that the value would be well below the NAAQS of 15 ug/m’. While an impact from Vanderburgh County
could be included in the background concentrations, clearly there is a regional component that needs to be
examined. Available data does not show that high values are more likely to occur at the Jasper site when the air
mass is from the Evansville area.

Speciation information

No speciated data is available for Dubois County. However, it is available for Livonia and several other sites in
the area. The map below shows the results. Sulfates are a major component of the sample in this area,
impacted greatly by the regional transport of emissions from large utilities. In this area, most pie charts look
similar. While Evansville emissions could impact Dubois County, the point source emissions from
Vanderburgh County have averaged under 40 tons/year from 2001 - 2003. See the attachments for the
inventory spreadsheet. Reducing these emissions to zero will not likely solve the attainment problems in
Dubois County. Several of the counties in the area have large utilities. Addressing their regional impact
through the NOx SIP Call and the Clean Air Interstate Rule will provide a better means of achieving attainment
in this area. Another source of emissions impacting the samples could be mobile source emissions. These
emissions are also properly addressed by a regional process, which EPA has already started with heavy duty
diesel engine and diesel fuel rules, for both on- and off-road vehicles.



Annual Average Species Contribution to Fine M.

Data fron ERA Speciation Network, July 2002—June 2003

Species
M Nitrate
B ory. Caben
M Elem. Cabon




Ax0)udAu] suoissty QS Auno) Y3inqrapue
€00T “S9S0Y PUIA\ J[IASURAY

7007 ‘SIS0Y PUIAN SIASUBAY

€00T ‘S3S0Y PUIAA Ayuno)) stoqn(

00T ‘SIS0Y pPUIAA A3uno)) sioqn(

SISATeuy A3uno)) SIoqn( 0j SHuSWPENY



WIS LT T = e (s NS e A
3R =S i
hrd S0 o

2D S | 2gmg

ed T T - 34 e
o LTI
‘wE AT

= | Sarig

gu/3n (7 < 910m sSUIPRAI G 7N 219U SAB(J UO UOTOSII( PUIA, pue paads purp
2007 - SISA[euy 950y PUIA) AJuno) sioqn(

BRIl s

S e R P

LSS e R [

= | s

Wd TT-34E =W

pE

<

&

Sy

Ao o

Admiic p

| eyt




Eaﬂﬂ-uLWACﬁ_z ,_QU~5

T s S

sine s

TOmE hew = | =g TAPT  FEp Slasaiisis i)

CAMEd

L& =

Md TT-342 U




W TT-234E | e R S
AEguey | 5 LSSy
Amquaidssg LSSy

= _ uUﬂfl._Q

| g

T T34 | upz | g . W TT-349 [upe W

TSNSy 3 i aQ5rfory

AsSnBrmy

e A 5 = | o]




Wed [ TT-34B U | . ; | A B R LR LY

2 ABGUBAS] ‘ , = Asguaideg

AT IS AN ; LY . =< JEEiCaEEs

‘oD = 2dgndg : N D A e oLee s

LT =34 | L | Wd TT-34E ||y
Amquisydeg ) Azquendag
1= quieT s . = AS U= s

= nLJnUA_l .l._







NS Pled T T~ 3LE jupm |

L iy T T

T

T S

== | el

Wal ! TT =34l | Yo | W W TT-34E e

S A AN Ay oc A s

DT A gy g : i) A DM

G Pl e ) s e ] i S=H =R s = | oTrgg

cw/Sn (7 < o10M sSuIpeaI ¢ ZINd 210Um sAe(J UO UOTORII(] PUIM Pue Poadg purpm
€007 - SISA[euy 350y puipm &yuno) sroqn(




= | 2]

At = s =

AT

LT A
DDy 3 B e
‘oo = | ogng

= | oraihg




TN M TT-2UB | us

i

Alnp
K np

pilra e & o0 = | ogndg

LI |

S H) g
=N iy} H..J s h)
= R leTnTy| Bk




MG S PerI

3TN LRAE

TT-348 | W W

= Nlals

SRl

=] >9ng

el =TT L )

Wi T T=34B YR [
T C AR

S i
< [} il

= | g




P TT-34E [ UpE | , Wd T T-34E | W
AsSnEmy ’ e 1snBny
asrnbny sSHlry

SRR | vl PSR 5 = (et I ]

e T T=34R | ot Wd TT-34E U2 W

q By X Fsrfiny

== pE=pi=lal

s | ogmg % ", = e | i




VA SR S , P T T -4 gz

i

=< 3 srEmy . ST LSy

3SrBryg . o =Sy

= D . %) cel @ LS o =N =i aly]

Al TT-24E | o | g 3 4 ; Mg TT-3482

o ASrSry

(L]

WP

ASrEEmy

= | egrid]
!




er
mioer
i e il B PIER

mtemk

1

=

Septs

=

=

3

amk
Mo e

=]

z
—
=3
I

v
46
I
i

Youu
B
Sheilialmis = ikal 2l

hd 1
e
b 1




4 TT-34E [z




