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Attachment D 

 

Indiana’s Assessment of the 24-hour Fine Particulate (PM2.5) Standard  

and Technical Support Documents 

October 2, 2008 

 

In response to U.S. EPA’s proposed nonattainment designations dated August 18, 

2008, the Indiana Department of Environmental Management (IDEM) has developed 

the following evaluation of nonattainment area boundaries for designating areas under 

the revised 24-hour National Ambient Air Quality Standard (NAAQS) for fine 

particulate matter (PM2.5).   

Indiana Analysis by Region 

Central Indiana Area 

 

Indiana Recommendation  

On May 30, 2008, Indiana recommended Marion County be the only Central Indiana 

county designated as nonattainment.    

 

U.S. EPA Proposed Nonattainment Boundary  
On August 18, 2008, U.S. EPA proposed to include Hamilton, Hendricks, Marion, 

Morgan and Johnson counties in the Indianapolis nonattainment area.   

 

U.S. EPA proposed the 24-hour PM2.5 Indianapolis nonattainment area to be identical to 

the nonattainment area designated under the 1997 annual PM2.5 standard to simplify 

planning by assuring that the corresponding requirements for the two sets of air quality 

standards apply to the same area.  Indiana strongly believes that a number of Indiana 

counties were improperly designated nonattainment under the annual PM2.5 standard 

including Hamilton, Hendricks, Morgan, and Johnson counties.  Furthermore, U.S. EPA 

stated that a county will be designated as nonattainment if it has an air quality monitor 

that is violating the standard or if the county is determined to be contributing to a 

violation of the standard outside the county.  Potential contributions to PM2.5 

concentrations in the area are based on the nine factors recommended in U.S. EPA 

guidance including pollutant emissions, air quality data, population density and degree of 

urbanization, traffic and commuting patterns, growth, meteorology, geography and 

topography, jurisdictional boundaries and levels of control of emissions sources.   

 

U.S. EPA’s proposed designations are based on a violation of the 24-hour PM2.5 standard 

from 2005-2007 in Marion County. Ambient air quality monitoring through August of 

2008, which reflects the positive impacts of significant emission reduction, particularly of 

NOx and SO2, indicates that Marion County will attain the 24-hour PM2.5 NAAQS for the 

three year period of 2006-2008.  There are no PM2.5 monitors in Central Indiana outside 

of Marion County, but monitors upwind and downwind of the urban core and closest to 

the collar counties have consistently measured air quality below the standard.  Since 

Indiana expects Marion County to measure air quality below the 24-hour PM2.5 standard 
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by the close of 2008, U.S. EPA must ensure that this county is designated appropriately 

(as attainment).  Indiana recommends that all of Central Indiana be designated as 

attainment dependent on final 2008 data.   

 

The proposed nonattainment designation for Hamilton, Hendricks, Morgan, and Johnson 

counties is based on the assumption that these counties are contributing to violations in 

the Indianapolis area and relies on guidance criteria applicable for ozone, and not PM2.5.  

U.S. EPA stated that while Marion County has the greatest contribution to violations 

within the county, Hamilton, Hendricks, Morgan and Johnson counties all have 

substantial emissions, are commonly upwind of the violating monitors on high 

concentration days, and are relatively close to the violating monitor.  However, the 

monitors within Marion County that the surrounding counties would influence the most 

measure air quality below the standard.  Additionally, the precursor emissions from these 

counties do not coincide with the primary specie (sulfates) that once contributed to 

elevated values in central Marion County.  Lastly, U.S. EPA provides no culpability 

information to support its proposed nonattainment designation for Hamilton, Hendricks, 

Morgan, and Johnson counties.  U.S. EPA must substantiate its assumption that 

Hamilton, Hendricks, Morgan, and Johnson counties contribute to upwind or downwind 

monitored violations in Marion County with a source apportionment analysis and a 

model-based culpability analysis.  Furthermore, since Marion County will attain the 24-

hour PM2.5 standard by the close of 2008, U.S. EPA must ensure the rest of Central 

Indiana (Hamilton, Hendricks, Morgan and Johnson counties), are also designated 

appropriately (as attainment).   

 

Indiana disagrees with the conclusions U.S. EPA used to designate the Central Indiana 

counties of Marion, Hamilton, Hendricks, Morgan and Johnson counties as 

nonattainment based on the information provided in this attachment. 

 

Indiana believes that Hamilton, Hendricks, Morgan, and Johnson counties do not 

adversely affect measured air quality within Marion County, or the area’s ability to attain 

the 24-hour standard.  Indiana firmly believes that due to the localized influence (urban 

excess) of PM2.5, Marion County exceeded the 24-hour standard using monitor values 

from 2005-2007.  Since Marion County will attain the 24-hour standard at the end of 

2008, and the collar counties surrounding Marion County do not contribute to values 

within Marion County, all of the Central Indiana counties (Marion, Hamilton, Hendricks, 

Morgan, and Johnson) should be designated as attainment.   
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Central Indiana Monitoring Data 
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Central Indiana PM 2.5 Monitors

 
 

 
Monitor Values  (µg/m3) 

 

County 

 

Monitor Location 

Daily 98th Percentile Values Daily Site 

Design Value 

2004-2006 

Daily Site Design 

Value  

2005-2007 
2004 2005 2006 2007 

Madison Anderson-W 5th St. 28.2 38.3 28.0 34.3 32 (31.50) 34 (33.533) 

Marion Indianapolis-Mann Rd. 29.3 39.4 31.0 35.6 33 (33.23) 35 (35.333) 

Marion Indianapolis-West St. 31.7 43.9 37.5 38.3 38** (37.70) 40** (39.9) 

Marion Indianapolis-English Ave 31.1 44.0 36.2 38.8 37** (37.10) 40** (39.667) 

Marion 
Indianapolis-Washington 

Park 
31.0 42.5 31.7 38.8 35 (35.067) 38 (37.667) 

Marion Indianapolis-75th St. 28.7 43.4 30.7 33.5 34 (34.267) 36 (35.867) 

Marion Indianapolis-W 18th St. 31.9 45.7 34.8 38.4 37 (37.467) 40 (39.633) 

Marion Indianapolis-Michigan St.  31.3 40.3 33.5 37.2 35 (35.033) 37 (37.0) 

      
Values above the 

standard 
 

**Source Oriented Monitor  

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 
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County Monitor Location 

2004-2008 Monitor Values –All Exceptional 

Events for 2007 are left in 

2004 2005 2006 2007 

2008 

(Data 

Through 

August 

2008) 

2004-

2006  

2005-

2007 

2006-

2008 

(Data 

Through 

August 

2008) 

2008 Critical 

Value—Yearly 

Mean (98%) 

Needed to make 

2006-2008 Design 

Value Above the 

Standard 

Madison Anderson-W 5th St. 28.2 38.3 28.0 34.3 28.4 32 34 30 42.7 

Marion Indianapolis-Mann Rd. 29.3 39.4 31.0 35.6 N/A 33 35 Monitor Shut Down 12/31/2007 

Marion Indianapolis-West St. 31.7 43.9 37.5 38.3 30.0 38** 40** 35** 29.2** 

Marion Indianapolis-English Ave 31.1 44.0 36.2 38.8 27.8 37** 40** 34** 30.0** 

Marion 
Indianapolis-Washington 

Park 31.0 42.5 31.7 38.8 27.6 35 38 33 34.5 

Marion Indianapolis-75th St. 28.7 43.4 30.7 33.5 N/A 34 36 Monitor Shut Down 12/31/2007 

Marion Indianapolis-W 18th St. 31.9 45.7 34.8 38.4 32.9 38 40 35 31.8 

Marion 
Indianapolis-Michigan 

St. 31.3 40.3 33.5 37.2 30.7 35 37 34 34.3 

         

Values 
above the 

standard    

  **Source Oriented Monitor  

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

All exceptional events for all of the monitors for 2007 are left in  

 

County Monitor Location 

2004-2008 Monitor Values –All Exceptional 

Events for 2007 are taken out 

2004 2005 2006 2007 

2008 

(Data 

Through 

August 

2008) 

2004-

2006  

2005-

2007 

2006-

2008 

(Data 

Through 

August 

2008) 

2008 Critical 

Value—Yearly 

Mean (98%) 

Needed to make 

2006-2008 Design 

Value Above the 

Standard 

Madison Anderson-W 5th St. 28.2 38.3 28.0 30.9 28.4 32 32 29 46.1 

Marion Indianapolis-Mann Rd. 29.3 39.4 31.0 35.6 N/A 33 35 Monitor Shut Down 12/31/2007 

Marion Indianapolis-West St. 31.7 43.9 37.5 38.3 30.0 38** 40** 35** 29.2** 

Marion Indianapolis-English Ave 31.1 44.0 36.2 38.8 27.8 37** 40** 34** 30.0** 

Marion 
Indianapolis-Washington 

Park 31.0 42.5 31.7 38.8 27.6 35 38 33 34.5 

Marion Indianapolis-75th St. 28.7 43.4 30.7 33.5 N/A 34 36 Monitor Shut Down 12/31/2007 

Marion Indianapolis-W 18th St. 31.9 45.7 34.8 38.4 32.9 38 40 35 31.8 

Marion 
Indianapolis-Michigan 

St. 31.3 40.3 33.5 37.2 30.7 35 37 34 34.3 

         

Values 
above the 

standard    

**Source Oriented Monitor  

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

All exceptional events for all of the monitors for 2007 are taken out  
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There are seven monitors in the Indianapolis MSA and one monitor within the Anderson 

MSA.  Based on data from 2005-2007, six of the seven monitors in the Indianapolis MSA 

(including four ambient and two source-oriented monitors) were over the standard.  The 

only monitor in the Indianapolis MSA that is not over the standard is the Mann Road 

monitor, which is the closest site to Hendricks, Johnson, and Morgan counties.  The 

monitor located in the Anderson MSA is below the standard as well, and based on the 

Anderson site’s downwind proximity to Hamilton County, it would be impacted more by 

Hamilton County than any site in Marion County.    

 

Data through August 2008 indicates that all of the monitors in Central Indiana attain the 

24-hour PM2.5 standard.   

 

The Indianapolis-West St. and Indianapolis-English Ave. monitors located in Marion 

County are source-oriented monitors that are intended to reflect air quality in a relatively 

small geographic area directly influenced by a specific source or sources of air pollution.  

These two monitors were sited based on U.S. EPA monitoring objectives directed at high 

concentrations, high population and high source impact; these monitors are in areas of 

high population and are largely influenced by nearby sources.  The source-oriented 

monitors were not used to determine attainment status with the annual PM2.5 standard, but 

U.S. EPA determined they could be used to determine attainment status for the 24-hour 

PM2.5 standard.  Indiana considers these source-oriented monitors to be hot spots and not 

reflective of the true air quality in the area.  Indiana will work with the sources to address 

emissions which are contributing to the high annual values at these sites.   

 

Based on PM2.5 data collected across Indiana, areas were identified with essentially the 

same concentration, therefore seven PM2.5 monitoring sites were identified as not being 

necessary and were discontinued at the end of December 2007.  Two of those sites (Mann 

Road and 75th Street) are located in Indianapolis in Marion County.  The Indianapolis-

Mann Road monitoring site was originally set up as a background site for the 

Indianapolis area.  It had been consistently lower than the other sites in the city.  The 

Indianapolis-75th Street monitoring site is generally lower than the remainder of the sites 

in the more urbanized area of Indianapolis.  The site will be relocated farther northeast of 

the city in neighboring Hamilton County in 2008.  

Unlike ozone, PM2.5 monitoring values indicate that PM2.5 values decrease further away 

from the core of the Indianapolis urban area into the suburban area.  This is represented 

by the lower values registered at the Mann Road monitor, which was southwest of the 

core urban area and by the 75th Street monitor, which was northeast of the core urban 

area.  Both of these monitors were discontinued at the end of 2007.  The Madison County 

monitor, also northeast of the core urban area, registers values below the standard.  The 

monitor locations are aligned so their readings describe the profile of PM2.5 levels from 

the urban edges through the urban center.  Recent analysis indicates a common “cone-

shaped” profile of PM2.5 values in densely populated urban areas with the peak value at 

the urban center (core) and values decreasing gradually based on distance from the urban 

core (both upwind and downwind).  The Indianapolis urban area appears to follow this 

profile, with the peak value for 2006-2008 being represented at the W. 18th Street monitor 
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at 35 µg/m3 (close to the center or core of the urban area).  The Michigan Street monitor 

is just southeast of the W. 18th Street monitor and it follows this “cone-shape” profile as 

well, at 34 µg/m3.  Starting from the urban center, the W. 18th Street monitor in this 

instance, the following table illustrates that the actual monitor values indeed follow a 

“cone-shaped” curve. 

 
Location Miles Actual Design 

Value  

04-06 (µg/m3) 

Actual Design 

Value 

 05-07 (µg/m3) 

Actual Design 

Value 

 06-08 (µg/m3) 

W. 18th Street 0 37 40 35 

Michigan Street 5.0 35 37 34 

Washington Park 5.6 35 38 33 

Mann Road 10.0 33 35 N/A 

75th Street 11.8 34 36 N/A 

Anderson 36.1 32 34 30 

 

 

U.S. EPA has recommended, in its “Guidance on the Use of Models and Other Analyses 

for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5 and Regional Haze” 

(EPA-454/B-07-002, April 2007), an “unmonitored area analysis” for areas without 

monitors that could potentially exceed the NAAQS if monitors existed in those areas.  

The “unmonitored area analysis” uses a combination of ambient data to provide spatial 

fields for monitored and unmonitored areas and model output for predicted 

concentrations throughout a region.  Hamilton, Hendricks, Johnson, and Morgan counties 

were designated as nonattainment for the annual PM2.5 standard despite the fact that there 

are no PM2.5 monitors in those counties.  These four counties are adjacent to Marion 

County, which has monitors in the southwest, central, and northeastern portions of the 

county.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The speciation chart above demonstrates three critical points. First, in comparing mass 

and specie data for a Marion County urban core site with a relevant background site, the 

vast majority of the mass and precursor species are deriving from background 

contribution beyond that of the surrounding counties. Second, sulfate is the dominant 
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specie and the surrounding counties are not large emitters of sulfates. Third, the urban 

excess component is minimal compared to background, but just enough to result in 

violation of the standard. Again, IDEM feels strongly that monitoring, specie, and 

emissions data clearly illustrate that the excess component is a result of industrial activity 

specific to southwest Marion County, and not the collar counties. 

 

The only monitored violation of the standard for 2005-2007 within the MSA occured in 

Indianapolis (Marion County).  No monitors in Central Indiana violate the standard for 

2006-2008 based on data through August 2008.  The monitor in Madison County and the 

background monitor in Henry County are well below the 24-hour PM 2.5 standard.  The 

monitor values in Marion County are trending downward and predicted to attain the 

standard by the close of 2008.  Recent regional modeling conducted by LADCO has 

demonstrated that every monitor in Indiana will attain the 24-hour PM2.5 standard by the 

close of 2009.  Please refer to Attachment E.  U.S. EPA should review the 2006-2008 

monitoring data prior to designating any counties to nonattainment.  Not only will the 

designation of non-contributing counties in Central Indiana be unnecessary and serve no 

air quality-related purpose, it will result in a tremendous amount of unnecessary work for 

IDEM and U.S. EPA in redesignating the area shortly after designations are effective. 

 

 

Central Indiana Emissions Data 

 

 2005 Point Source Emissions (Tons per Year) 

  PM2.5 % of Area SO2 % of Area NOX % of Area 

Boone County*             

Brown County*             

Hamilton County 12.88105 0.98% 1.837319 0.00% 28.50699 0.16% 

Hancock County 1.0108 0.08% 0.0798 0.00% 13.3 0.08% 

Hendricks County*             

Johnson County 0.516572 0.04% 0.03885 0.00% 6.475073 0.04% 

Madison County 83.21265 6.35% 219.5807 0.31% 334.7421 1.91% 

Marion County 667.4369 50.91% 53045.92 75.42% 10207.22 58.30% 

Morgan County 83.20904 6.35% 16855.27 23.96% 4456.811 25.45% 

Putnam County 14.85077 1.13% 204.6015 0.29% 1789.476 10.22% 

Shelby County 447.9542 34.17% 7.641528 0.01% 673.0331 3.84% 

Total 1311.072   70334.96   17509.57   

*No emissions data for 2005           
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2005 PM2.5 Point Source Emissions
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2005 SO2 Point Source Emissions
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2005 NOX Point Source Emissions
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Mobile source emissions represent the largest portion of the total 2005 VOC and NOx 

emissions for Marion County, as well as the MSA as a whole.  Mobile sources are an 

insignificant contributor of SO2 and PM2.5 direct. Stationary sources within Marion 

County account for half (50.9%) of the direct PM2.5 emissions from stationary sources 

within Central Indiana and the next closest is Shelby County with 34.2%.  Sources within 

Marion County also account for 75.4% of the SO2 emissions, which according to 

speciation data, accounts for the majority of the PM2.5 mass within the area.  Marion 

County alone also accounts for 58.3% of the NOx emissions from stationary sources 

within the Central Indiana Area.  It is worth noting that despite its large geographic size, 

the total direct PM2.5 and SO2 emissions inventories for stationary sources within Central 

Indiana are relatively small in comparison with other MSAs within the state (e.g., 

Northwest Indiana and Evansville).  Regardless of the emissions in Marion County and 

the rest of Central Indiana monitoring data through August 2008 indicates that all of the 

monitors in Central Indiana will attain the standard by the end of 2008.   

 

Marion County has the highest emissions of any of the counties in Central Indiana, but 

emissions are expected to decrease in the near future.  The IPL-Harding Street power 

plant located in Marion County is currently controlled by low NOx burner technology 
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with separated overfire air.  The IPL-Harding Street power plant has installed FGDs on 

all units at the plant in 2007.  When the control units became operational, it resulted in a 

60% reduction of SO2.  These controls are in place prior to the attainment date and 

emissions from IPL-Harding Street are not expected to increase in the near future.  

Morgan County contributes a small portion of the emissions to the Indianapolis area from 

the IPL-Eagle Valley power plant.  This power plant is currently controlled by low NOx 

burner technology with separated overfire air.  These controls are expected to remain in 

place and emissions from this plant should not increase in the future.  The other counties 

in Central Indiana, including Hendricks, Johnson and Hamilton counties, have similar 

emissions which are not contributing to the Indianapolis area.   

 

As noted above, Marion County accounts for the majority of the PM2.5 direct and 

precursor emissions.  Morgan County does account for a small portion of the PM2.5 and 

SO2 emissions within the MSA, however, Indiana believes that these emissions have little 

to no effect on the PM2.5 values in Marion County.  This is supported by the fact that the 

closest downwind monitor to Morgan County (Mann Road) has the lowest PM2.5 value in 

Marion County.   

 

 

Central Indiana Population Density 
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Marion County maintains the highest concentration of population density, compared to 

the other counties within the MSA, though the density does extend into the outer fringe of 

the collar counties, namely Hamilton, Hendricks, and Johnson counties.  

 

Marion County has the highest population in the area, with Hamilton, Hendricks and 

Johnson counties having the next largest populations.  Marion County maintains a high 

concentration of employment by residents of the county with an in county ratio of 93.5%, 

meaning that a significantly large portion of Central Indiana’s VMT is limited to people 

who work and live in Marion County.   

 

 

Central Indiana Traffic Patterns 

 

2005 Commuting Patterns 

  

Total Workforce: 

Number of persons who 

live in County and work 

Number of 

persons who live 

AND work in 

County 

Number of persons 

who live in County 

and work in another 

County 

Percent In 

County 

Percent Out 

of County 

Boone County 34,668 19,662 15,006 56.7% 43.3% 

Brown County 10,541 6,028 4,513 57.2% 42.8% 

Hamilton County 153,555 92,215 61,340 60.1% 39.9% 

Hancock County 44,125 23,464 20,661 53.2% 46.8% 

Hendricks County 82,878 42,363 40,515 51.1% 48.9% 

Johnson County 84,147 48,675 35,472 57.8% 42.2% 

Madison County 83,093 66,277 16,816 79.8% 20.2% 

Marion County 526,530 492,379 34,151 93.5% 6.5% 

Morgan County 45,434 24,955 20,479 54.9% 45.1% 

Putnam County 22,366 15,927 6,439 71.2% 28.8% 

Shelby County 29,050 20,578 8,472 70.8% 29.2% 

 



 11  

 
 

Marion County maintains the highest concentration for employment, and vehicle miles 

traveled (VMT) compared to the other counties within the MSA.  The majority of the 

traffic congestion occurs in Marion County.  A significant level of commuting occurs 

from the surrounding counties to Marion County, meaning that a fairly large portion of 

Marion County’s VMT originates from the surrounding counties.  The Indianapolis 

MSA’s population density is spreading well beyond Marion County, but Marion County 

maintains the highest population and an in-county workforce ratio of 93.5%. It should be 

noted that gasoline-powered vehicles are not significant emitters of sulfates, which is the 

driving precursor for measured PM2.5 levels in Marion County. Therefore, population 

growth and commuting patterns are believed to be irrelevant to the urban excess 

component within Marion County. 
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Northwest Indiana Area 

 

 

Indiana Recommendation  

On May 30, 2008, Indiana recommended that Lake County be designated as a single 

county nonattainment area, and Porter County and other counties in Northwest Indiana be 

designated attainment. 

 

U.S. EPA Proposed Nonattainment Designation  
On August 18, 2008, U.S. EPA proposed to designate both Lake and Porter counties as 

part of the Chicago nonattainment area.   

 

U.S. EPA proposed the 24-hour PM2.5 Chicago nonattainment area to be identical to the 

nonattainment area designated under the 1997 annual PM2.5 standard to simplify planning 

by assuring that the corresponding requirements for the two sets of air quality standards 

apply to the same area.  Indiana strongly believes that a number of Indiana counties were 

improperly designated nonattainment under the annual PM2.5 standard including Lake and 

Porter counties.  Additionally, U.S. EPA stated that a county will be designated as 

nonattainment if it has an air quality monitor that is violating the standard or if the county 

is determined to be contributing to a violation of the standard outside the county.  

Potential contributions to PM2.5 concentrations in the area are based on the nine factors 

recommended in U.S. EPA guidance including pollutant emissions, air quality data, 

population density and degree of urbanization, traffic and commuting patterns, growth, 

meteorology, geography and topography, jurisdictional boundaries and levels of control 

of emission sources.   

 

The proposed nonattainment designation for Lake County is based on a violation of the 

24-hour PM2.5 standard from 2005-2007; however, the county will attain the standard 

based on monitoring data from 2006-2008.  Porter County will continue to measure air 

quality below the standard from 2006-2008.  U.S. EPA also stated that Lake and Porter 

counties have among the highest emissions in the area that routinely contribute to the 

violations observed in Illinois.  Indiana believes Lake and Porter counties do not 

significantly impact monitored violations in the Chicago area based on a culpability 

analysis conducted to determine the impacts of sources in Lake and Porter counties on  

PM2.5 monitors in the Chicago area. This analysis focused on days between 2005 and 

2007 which represented the highest monitored values that drove the 24-hour design value 

up for violating monitors in northeast Illinois. U.S. EPA also stated that Lake and Porter 

counties have high numbers of commuters that drive into other parts of the Chicago 

metropolitan area. However, specie data, especially for episodic events, do not suggest 

that mobile sources are a significant contributor to violations of the standard in the 

Chicago region. Additionally, mobile source contributions from Indiana are less than 

those from Wisconsin. 

 

Indiana disagrees with these conclusions based on the information provided in this 

attachment.  
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Background 

 

Lake and Porter counties were designated under the annual PM2.5 standard as part of the 

greater Chicago nonattainment area due to assumed contribution to monitored violations 

in northeast Illinois.  All monitor sites in Lake and Porter counties have measured air 

quality that meets the annual standard since 2004, and Lake and Porter counties are more 

downwind than upwind of the City of Chicago.  A culpability analysis prepared and 

submitted by Indiana to U.S. EPA on April 3, 2008 demonstrates that not only are Lake 

and Porter counties not culpable for monitored violations in northeast Illinois, counties 

designated as attainment in southeast Wisconsin are more culpable to measured levels of 

PM2.5 in northeast Illinois than are Lake and Porter counties.  

 

The Indiana portion of the Chicago Metropolitan Statistical Area (MSA) includes Jasper, 

Lake, Newton, and Porter counties.  There are no monitors in Jasper or Newton counties.  

 

Northwest Indiana Monitoring Data 
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County

Attainment County for Annual PM 2.5 Standard

Nonattainment County for the Annual PM 2.5 Standard

Nonattainment Township for the Annual PM 2.5 Standard

Northwest Indiana PM 2.5 Monitors
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Monitor Values  (µg/m3) 

 

County 

 

Monitor Location 

Daily 98th Percentile Values Daily Site 

Design Value 

2004-2006 

Daily Site Design 

Value  

2005-2007 
2004 2005 2006 2007 

Lake East Chicago-Franklin School 33.0 39.9 29.4 37.2 34 (34.1) 36 (35.5) 

Lake Gary-ITTRI 45.8 40.4 28.5 35.2 38** (38.233)  35** (34.7) 

Lake Gary-Burr St 38.6 43.7 30.4 36.8 38** (37.567) 37** (36.967) 

Lake Highland-Eldon Ready School 30.1 37.1 25.8 34.1 31 (31.0) 32 (32.333) 

Lake Gary-Water Treatment Plant 
Monitor Began 

operation in 2005 39.6 27.1 36.2 33 (32.9) 34 (34.3) 

Lake Gary 30.5 39.0 25.8 33.8 32 (31.767) 33 (32.867) 

Lake Hammond-Purdue 31.9 37.6 26.2 34.9 32 (31.9) 33 (32.9) 

Lake Hammond 28.4 40.9 27.9 35.2 32 (32.4) 35 (34.667) 

LaPorte Michigan City 31.6 37.5 25.5 31.5 32 (31.533) 32 (31.5) 

LaPorte LaPorte 26.6 36.5 24.7 31.0 29 (29.267) 31 (30.733) 

Porter Dunes National Lakeshore 29.7 37.6 26.6 30.6 31 (31.3) 32 (31.6) 

Porter Ogden Dunes 29.1 37.5 26.1 33.3 31 (30.9) 32 (32.3) 

**Source Oriented Monitor 

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

 

County Monitor Location 

2004-2008 Monitor Values  –All 

Exceptional Events for 2007 are left in 

2004 2005 2006 2007 

2008 

(Data 

Through 

August 

2008) 

2004-

2006  

2005-

2007  

2006-2008 

(Data 

Through 

August 

2008) 

2008 Critical 

Value--

Yearly Mean 

(98%) 

Needed to 

Make 2006-

2008 Design 

Value Above 

the Standard 

Lake East Chicago-

Franklin School 33.0 39.9 29.4 37.2 26.6 34 36 31 38.4 

Lake 
Gary-ITTRI 45.8 40.4 28.5 35.2 28.9 38** 35** 31** 41.3** 

Lake 
Gary-Burr St 38.6 43.7 30.4 36.8 29.6 38** 37** 32** 37.8** 

Lake Highland-Eldon 

Ready School 30.1 37.1 25.8 34.1 26.2 31 32 29 45.1 

Lake Gary-Water 

Treatment Plant   39.6 27.1 36.2 26.6 33 * 34 30 41.7 

Lake 

Gary 30.5 39.0 25.8 33.8 N/A 32 33 

Monitor Shut Down 

12/31/2007 

  

Lake Hammond-Purdue 31.9 37.6 26.2 34.9 26.8 32 33 29 43.9 

Lake 
Hammond 28.4 40.9 27.9 35.2 27.8 32 35 30 41.9 

LaPorte 
Michigan City 31.6 37.5 25.5 31.5 29.0 32 32 29 48.0 

LaPorte 

LaPorte 26.6 36.5 24.7 31.0 N/A 29 31 

Monitor Shut Down 

12/31/2007 

  

Porter Dunes National 

Lakeshore 29.7 37.6 26.6 30.6 N/A 31 32 

Monitor Shut Down 

12/31/2007 

  

Porter Ogden Dunes 29.1 37.5 26.1 33.3 26.7 31 32 29 45.6 

      

* Two 

Years of 

Data  

  

Values above the standard 

**Source Oriented Monitor 

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

All exceptional events for all of the monitors for 2007 are left in  
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County Monitor Location 

2004-2008 Monitor Values  –All Exceptional 

Events for 2007 are taken out 

2004 2005 2006 2007 

2008 (Data 

Through 

August 

2008) 

2004-

2006  

2005-

2007  

2006-2008 

(Data 

Through 

August 

2008) 

2008 Critical 

Value--

Yearly Mean 

(98%) 

Needed to 

Make 2006-

2008 Design 

Value Above 

the Standard 

Lake East Chicago-

Franklin School 33.0 39.9 29.4 37.2 26.6 34 36 31 38.4 

Lake 
Gary-ITTRI 45.8 40.4 28.5 35.2 28.9 38** 35** 31** 41.3** 

Lake 
Gary-Burr St 38.6 43.7 30.4 36.8 29.6 38** 37** 32** 37.8** 

Lake Highland-Eldon 

Ready School 30.1 37.1 25.8 34.1 26.2 31 32 29 45.1 

Lake Gary-Water 

Treatment Plant   39.6 27.1 36.2 26.6 33 * 34 30 41.7 

Lake 

Gary 30.5 39.0 25.8 33.8 N/A 32 33 

Monitor Shut Down 

12/31/2007 

  

Lake Hammond-Purdue 31.9 37.6 26.2 34.9 26.8 32 33 29 43.9 

Lake 
Hammond 28.4 40.9 27.9 35.2 27.8 32 35 30 41.9 

LaPorte 
Michigan City 31.6 37.5 25.5 31.5 29.0 32 32 29 48.0 

LaPorte 

LaPorte 26.6 36.5 24.7 31.0 N/A 29 31 

Monitor Shut Down 

12/31/2007 
  

Porter Dunes National 

Lakeshore 29.7 37.6 26.6 30.6 N/A 31 32 

Monitor Shut Down 

12/31/2007 
  

Porter Ogden Dunes 29.1 37.5 26.1 33.3 26.7 31 32 29 45.6 

      

* Two Years 

of Data  
  

Values above the standard 

**Source Oriented Monitor 

   Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

All exceptional events for all of the monitors for 2007 are taken out  

 

 

 

 

There are ten monitors in the Indiana portion of the Chicago MSA (Lake and Porter 

counties) and two monitors in the Michigan City (LaPorte County) MSA.  Of the ten 

monitors located in Lake and Porter counties, two were above the standard at the close of 

2007.   

 

The East Chicago and Burr Street monitors in Lake County were above the standard 

based on 2005-2007 monitoring data.  These two monitors will attain the 24-hour PM2.5 

standard based on values from 2006 to 2008, which is consistent with the most recent 

LADCO modeling as well.  U.S. EPA should review the 2006-2008 monitoring data, and 

factor speciation and culpability information into its final designations. Indiana believes 

that if U.S. EPA relies on the technical information available, Lake and Porter counties 

should be designated attainment based on 2006-2008 monitored values, and a lack of 

model-based culpability to demonstrate significant contribution elsewhere. 
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The monitors in the Chicago area located closest to the Indiana state line and the 

lakefront, and that should be more directly impacted by emissions from Lake and Porter 

county sources, are monitoring attainment of the 24-hour standard. If emissions from 

Lake and Porter counties were significantly contributing to the violating monitors in 

Illinois, higher levels at the monitors located between Indiana and the violating monitors 

would be expected. The Illinois monitors that measure values above the 24-hour PM2.5 

standard are more inland and are most likely affected by localized emission sources.  

 

Lake and Porter counties do not significantly impact monitored violations in the Chicago 

area.  Indiana has conducted an evaluation to determine the impacts of sources in Lake 

and Porter counties on PM2.5 monitors in the Chicago area.  As a result, Indiana has 

determined that emissions from Lake and Porter counties do not affect the downwind 

area’s ability to attain the 24-hour standard.  Therefore, Lake and Porter counties should 

be designated separate from the Chicago MSA.  There are a total of 18 PM2.5 monitors in 

Chicago.  Of those monitors in Chicago, only 7 of them (including five ambient and two 

source oriented monitors) are violating the 24-hour PM2.5 standard.  Therefore, it is 

unnecessary to extend the restrictions of a nonattainment area outside the Chicago area.   

 

Furthermore, the monitors above the 24-hour PM2.5 standard in Chicago are affected to a 

greater degree by emissions from Wisconsin, primarily from southeast Wisconsin, than 

from Lake and Porter counties. The U.S. EPA did not designate any portion of 

Wisconsin, including the southeast counties, nonattainment under the annual standard for 

PM2.5. For U.S. EPA to be consistent in issuing designations, the same criteria should be 

applied to Lake and Porter counties that was used in exempting the southeast Wisconsin 

area from a nonattainment designation under the annual standard, since both areas 

monitored attainment and do not adversely affect the downwind area’s ability to attain 

the standard.  

 

Particulate source apportionment (PSAT) shows the breakdown of the modeled fine 

particle impacts by the different constituents of fine particles, the emissions sectors from 

which fine particles or their precursors are emitted and by geographic regions.  The charts 

below show the PSAT modeled results for Chicago for the year 2012.   

 

 

PM2.5 Source Apportionment Results for Chicago for 2012 
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The biggest contribution among the constituents of fine particles in the Chicago area is 

sulfates (SO4).  The biggest contribution among emission sectors was area sources.  The 

fine particle contribution from Indiana’s portion of the Chicago nonattainment area is less 

than 1.0 g/m3.  These results verify that Lake and Porter counties do not contribute 

significantly to measured values in Illinois and that the driving precursors and sources 

derive from Northeast Illinois. 

 

 

Northwest Indiana Emissions Data 

 

 2005 Point Source Emissions (Tons per Year) 

  PM2.5 % of Area SO2 % of Area NOX % of Area 

Jasper County 1083.06 15.45% 40438.19 38.14% 16844.17 25.78% 

Lake County 4838.74 69.02% 25959.59 24.48% 23769.48 36.38% 

LaPorte County 645.8606 9.21% 16747.21 15.79% 5175.872 7.92% 

Newton County*             

Porter County 442.993 6.32% 22887.82 21.59% 19550.84 29.92% 

Total 7010.653   106032.8   65340.36   

*No emissions data for 2005             
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2005 PM2.5 Point Source Emissions

LaPorte County 

9%

Porter County 

6%
Jasper County 

15%

Lake County 

70%

 

2005 SO2 Point Source Emissions

Lake County 

24%

Jasper County 

38%

Porter County 

22%

LaPorte County 

16%

 

2005 NOX Point Source Emissions

Lake County 

36%

Jasper County 

26%

Porter County 

30%

LaPorte County 

8%

 

 

Note: These charts do not account for emissions from Illinois Sources, which would alter 

the ratios significantly. 

 

Because most of the area in Lake and Porter counties is urban, the two counties account 

for 66.3% of Northwest Indiana’s total oxides of nitrogen (NOx) emissions.  Sources 

within Lake and Porter counties account for 75.3% of the direct PM2.5 emissions from 

stationary sources, and 46.1% of the sulfur dioxide (SO2) emissions from stationary 

sources.  The area’s direct PM2.5 emissions from stationary sources originating in Lake 

County are 69.0%.  The total NOx emissions of the area derive primarily from Lake 

(36.4%) and Porter (29.9%) counties.  The SO2 emissions released by stationary sources 

within Indiana’s portion of the MSA are primarily from Jasper (38.1%) and Lake (24.5%) 

counties.  There are no major stationary sources located within Jasper or Newton 

counties.  It does not appear that the emissions from Jasper or Newton counties have a 

significant impact on air quality within the MSA.  The City of Chicago and State of 

Indiana have and will continue to communicate with the State of Illinois concerning the 

Chicago nonattainment status.  As can be seen in the chart below the emissions from 

Northwest Indiana are only about 10% of the total Chicago area emissions.  Overall 

PM2.5 values have continued to drop and NOx and SO2 emissions are expected to decrease 

throughout the Midwest over the next few years. 
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 2002 

Emissions 

2010 

Emissions 

2020 

Emissions 

2030 Emissions 

Illinois Direct PM 2.5 3070.78 1,634.99 1,042.49 1,029.25 

NOx 167,630.81 78,495.92 26,035.81 18,853.12 

NW Indiana Direct PM 2.5 562.64 159.16 114.31 116.47 

NOx 30,397.97 8,459.90 3,002.86 2,065.35 

Entire Chicago 

MSA (Including 

NW Indiana) 

Direct PM 2.5 3,633.42 1,794.15 1,156.80 1,145.72 

NOx 198,028.78 86,955.82 29,038.67 20,918.47 

NW Indiana % 

of Chicago 

MSA  

Direct PM 2.5 15.49% 8.87% 9.88% 10.17% 

NOx 15.35% 9.73% 10.34% 9.87% 

 

Lake and Porter counties are subject to the most stringent group of emission controls 

within the State of Indiana. This collection of permanent and enforceable controls is 

equally as stringent as those that apply elsewhere within the Chicago MSA and in some 

cases, more stringent. For example, organic carbon accounts for a significant portion of 

fine particle mass and it is believed that the majority of organic carbon in urban areas 

originates from mobile source emissions, especially poorly maintained vehicles. Indiana 

believes that the monitoring sites in Illinois that currently measure  PM2.5 concentrations 

above the 24-hour standard are affected by “urban excess”, mostly attributable to 

localized mobile sources.  

 

Indiana is confident that the portion of the total vehicle miles traveled (VMT) in close 

proximity to these sites from vehicles registered in Lake and Porter counties is a small 

(minute) percentage of the total VMT affecting these monitoring sites. Regardless, 

vehicles registered in Lake and Porter counties are subject to reformulated gasoline and 

enhanced vehicle inspection and maintenance requirements. Enhanced vehicle inspection 

and maintenance is the most effective control for organic carbon. Indiana maintains a 

comprehensive vehicle inspection and maintenance program in Lake and Porter counties 

for all vehicles of model year 1976 and newer. Lake and Porter counties’ motor vehicle 

control program is more stringent than that which applies to the vast majority of the fleet 

that accounts for the VMT and long-term idling in close proximity to the aforementioned 

sites. In fact, the greatest portion of the fleet defined as “high-emitters” for organic 

carbon and other precursors are pre-1996 model year vehicles, none of which are subject 

to vehicle inspection and maintenance requirements in Illinois. 

 

Comparison of 2005 Estimated and 2020 Projected Annual Emission Estimates  

Northwest Indiana Area 

 

  2005 2020 Change % Change 

NOx  (tons/year)   71,282.12         41,363.20       (29,918.92)         (41.97) 

SO2    (tons/year)   50,993.81         49,799.70         (1,194.11)           (2.34) 

Direct PM2.5       (tons/year)     7,434.48          8,135.17             700.69             9.42  
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NOx emissions within Northwest Indiana area are projected to decline by almost 42% 

between 2005 and 2020. Emission reduction benefits from federal rules are factored into 

the changes.  These rules include the NOx SIP Call, Tier 2 Motor Vehicle Emissions 

Standards and Gasoline Sulfur Control Requirements, the Highway Heavy-Duty Engine 

Rule, and the Non-Road Diesel Engine Rule.  Further, due to implementation of the NOx 

SIP Call across the eastern United States, fine particles and precursors for fine particle 

emissions entering this area are also decreasing.  

 

Northwest Indiana Traffic Patterns 

 

2005 Commuting Patterns 

  

Total Workforce: 

Number of persons 

who live in County 

and work 

Number of persons 

who live AND work in 

County 

Number of persons 

who live in County 

and work in another 

County 

Percent In 

County 

Percent Out 

of County 

Jasper County 21,011 14,832 6,179 70.6% 29.4% 

Lake County 292,153 234,039 58,114 80.1% 19.9% 

LaPorte County 68,408 57,393 11,015 83.9% 16.1% 

Newton County 9,548 5,805 3,743 60.8% 39.2% 

Porter County 102,586 68,058 34,528 66.3% 33.7% 
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Within Northwest Indiana, LaPorte County maintains the highest concentration (83.9%) 

of employment by residents of the county, compared to the other counties within the area.  

Over 80% of Lake County’s workforce is employed within the county. Over 66% of 

Porter County’s workforce is employed within the county, and the majority of those 

employed outside the county commute to Lake County, and not to Chicago.  Therefore, 

the portion of commute traffic within Chicago from Lake and Porter counties is 

insignificant and dwarfed by that generated within Northeast Illinois. It should also be 

noted that gasoline-powered commuter vehicles are insignificant emitters of sulfates, 

which is the driving precursor for violating sites in Northeast Illinois. 

 

 

Northwest Indiana Growth Rates and Patterns 

 

Lake and Porter counties have experienced below average growth over the past decade. 

Additionally, stagnant growth is forecasted for the future. Therefore, growth within Lake 

and Porter counties is not expected to impact future air quality within or outside of 

Northwest Indiana. 

 

  
Population 

1990 

Population 

2000 

Percent 

Change 

from 

1990 to 

2000 

Population 

Estimate 

2006 

Percent 

Change from 

2000 to 2006 

Population 

Estimate 

2010 

Percent 

Change 

from 2000 

to 2010 

Population 

Estimate 

2020 

Percent 

Change 

from 

2000 to 

2020 

Jasper County 24,823 30,043 21.0% 32,296 7.5% 32,534 8.3% 35,206 17.2% 

Lake County 475,594 484,564 1.9% 494,202 2.0% 483,183 -0.3% 503,203 3.8% 

La Porte County 107,066 110,106 2.8% 110,479 0.3% 110,376 0.2% 110,656 0.5% 

Newton County 13,551 14,566 7.5% 14,293 -1.9% 14,444 -0.8% 14,097 -3.2% 

Porter County 128,932 146,798 13.9% 160,105 9.1% 156,755 6.8% 175,175 19.3% 
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Northwest Indiana Meteorology 

 

Indiana further analyzed the days that the monitoring levels in the Chicago area were 

substantially higher than the next highest monitor value in the region on that date, as 

shown below.  Indiana then compared those days to wind data to determine the direction 

of prevailing winds during those days. Average hourly meteorological data was taken 

from Gary and Hammond meteorological stations, located in Lake County, as well as the 

Great Lakes Environmental Research Laboratory (GLERC) Meteorological Observation 

station, Harrison-Dever Crib, located approximately 3 miles offshore of downtown 

Chicago. The comparison for the highest monitor value days for the Chicago monitors 

show winds from different directions with winds predominately from the east, south, 

west, and southwest.  Based on this sample of high fine particle monitor value days, 

while emissions from all surrounding areas may have small impacts, it is evident that 

there is no significant impact from Northwest Indiana. 

 

Comparison of Regional High Monitor Values  

 

Date 

Wilson Avenue 

Monitor Value 

(µg/m3) 

Next Highest 

Monitor Value 

in 

Region (µg/m3) 

Monitor 

Location 

Highest NW 

Indiana 

Monitor 

Value (µg/m3) 

Wind 

Direction 

10-27-2004 33.7 32.6 Cicero 27.8 ESE, SE 

02-03-2005 62.6 43.8 Blue Island 42.0 W, WNW 

01-23-2006 40.8 22.8 Northbrook 24.7 WSW, NNW 

   

Further analysis of high fine particle days included a back trajectory analysis, using the 

HYSPLIT (HYbrid Single-Particle Lagrangian Integrated Trajectory) model from 

National Oceanic and Atmospheric Administration’s (NOAA) Air Resources Laboratory 

(ARL).  Back trajectory analyses provide an indication of the origin of the air from the 

previous day that may impact the Chicago area.  A back trajectory measures the winds at 

different heights in the atmosphere to determine from what locations pollutants may be 

picked up and transported to an area.  The back trajectory analysis for the high fine 

particles monitor value days at the Wilson Avenue monitor were taken from the Chicago 

- O’Hare International Airport and show various wind directions and different origins of 

the air pollutants found in Chicago on the day of the higher fine particle monitor values.   

 

PM2.5/Meterological Data Analysis for October 27, 2004 

 

The October 27, 2004, wind rose and back trajectory for the Chicago area are shown 

below.  On this day, the Wilson Ave. monitor had a monitored maximum value of 33.7 

µg/m3for  PM2.5.  The next highest monitored value within the area was 32.6 µg/m3at the 

Cicero monitor.  

 

The results of the wind rose, in the figure below, shows light northerly, easterly and 

southeasterly winds on that day.  Archived AIRNOW fine particles data from October 26 

and 27, 2004, show the regional nature of  PM2.5 concentrations during this time period.  
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Northwest Indiana could be considered upwind of Chicago for this day and potential 

impact on the PM2.5 monitors in Illinois exists.   

 

 

Wind Rose, Back Trajectory and AIRNOW data for October 27, 2004 

 
 

 

 

Back Trajectory and AIRNOW data for October 27, 2004 

   
 

All winds were less than 10 

knots (11.5 miles per hour).  

These lighter winds indicate 

more stagnant surface 

conditions during the day, 

resulting in a greater impact 

from local emissions on the 

fine particle monitors in 

Illinois. 
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The back trajectory, in the figure above, shows the air from the previous day (October 

26) came from Ohio, southern Michigan and the northeast corner of Indiana and impacted 

the Chicago area on October 27.  AIRNOW data shows that PM2.5 concentrations were in 

the Moderate (yellow or 15 to 40 µg/m3) range of the Air Quality Index (AQI) with some 

areas in the Unhealthy for Sensitive Groups (orange or 40 to 65 µg/m3) range throughout 

northern Ohio, southern Michigan and northern Indiana for both days.  While not 

completely eliminating Northwest Indiana’s potential culpability on this day, it appears 

that there was transport of PM2.5 and its precursors from other regions located east of 

Chicago, and that local sources contributed at least 5.0 to 6.0 µg/m3 to the high values at 

these monitors.  

 

 

PM2.5 Monitored Values for October 27, 2004 

Site ID Monitoring Site 
Monitored Values 

(µg/m3) 

17-031-0052 Wilson Ave. 33.7 

17-031-2001 Blue Island 28.0 

17-031-4201 Northbrook Did not report 

17-031-6005 Cicero 32.6 

18-089-1003 Gary-Ivanhoe 27.4 

18-089-2010 Hammond-Clark H.S. 27.8 

18-127-0024 Ogden Dunes 27.2 

 

 

PM2.5/Meterological Data Analysis for February 3, 2005 

 

The February 3, 2005, wind rose and back trajectory analysis for the Chicago area are 

shown below.  On this day, the Wilson Ave. monitor had a maximum monitored value of 

62.6 µg/m3 for PM2.5 and the next highest monitored value was 47.0 µg/m3at the Cicero 

monitor.   

 

The results of the wind rose, in the figure below, show light westerly winds on that day.  

Archived AIRNOW fine particles data from February 2 and 3, 2005 show the regional 

nature of PM2.5 concentrations during this time period.  Northwest Indiana could be 
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considered downwind of Chicago for this day and not likely to have an impact on the  

PM2.5 monitors in Illinois.   

 

The entire upper Midwest was in the middle of a PM2.5 episode on this date, with PM2.5 

monitored values in excess of 50.0 and 60.0 µg/m3. Meteorological conditions 

contributed to a stagnant air mass over the entire upper Midwest area and conditions were 

conducive for fine particle build-up. 

 

Wind Rose, Back Trajectory and AIRNOW data for February 3, 2005 

 
 

Back Trajectory and AIRNOW data for February 3, 2005 

    
 

The winds appear to have been 

less than 10 knots (11.5 miles 

per hour).  This would indicate 

lighter wind speeds and more 

stagnant surface conditions, 

resulting in a greater impact 

from local emissions on the 

fine particle monitors in 

Illinois.   
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The back trajectory from the previous day (February 2) shows the air came from Iowa 

and northern Illinois on February 3.  The wind directions at the lower levels of the 

atmosphere appear to change directions, indicating recirculation of northeast Illinois’ air 

from the previous day.  AIRNOW data show that PM2.5 concentrations were in the 

Moderate range (yellow or 15 to 40 µg/m3range) of the AQI with some areas in the 

Unhealthy for Sensitive Groups (orange or 40 to 65 µg/m3) range throughout Illinois, 

Iowa and southern Wisconsin for both February 2 and February 3.  It appears that there is 

pollution transport in the upper atmosphere from regions west of Chicago along with 

recirculation of surface air from northeast Illinois due to a large high pressure system 

which persisted for several days.  The unique meteorological conditions suppressed 

mixing in the atmosphere and pollutants were trapped at the surface.  The concentrations 

at the regional monitoring sites, excluding the Wilson Ave. site, ranged from 10 to 12 

µg/m3. However, the Wilson Ave. monitor had concentrations more than 15.0 to 25.0 

µg/m3 higher than other sites located in Northwest Indiana or at sites between Indiana and 

the Wilson Ave. site, indicating greater local source contributions at this monitor. 

 

 

PM2.5 Monitored Values for February 3, 2005 

Site ID Monitoring Site 
Monitored Value 

(µg/m3) 

17-031-0052 Wilson Ave. 62.6 

17-031-2001 Blue Island 43.8 

17-031-4201 Northbrook 35.8 

17-031-6005 Cicero 47 

18-089-1003 Gary-Ivanhoe 37 

18-089-2010 Hammond-Clark H.S. 42 

18-127-0024 Ogden Dunes  Did not report 

 

PM2.5/Meterological Data Analysis for January 23, 2006  

 

The January 23, 2006, wind rose and back trajectory analysis for the Chicago area are 

shown below.  On this day, the Wilson Ave. monitor had a maximum monitored value of 
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40.8 µg/m3 for  PM2.5 and the next highest monitored value within the area was 28.7 

µg/m3.   

 

The results of the wind rose, shown below, show southwesterly winds on this day.  

Archived AIRNOW PM2.5 data from January 22 and 23, 2006, show the regional nature 

of PM2.5 concentrations during this time period with higher concentrations in the upper 

Midwest.  Northwest Indiana could be considered downwind for this day, thus it is 

unlikely that it contributed to  PM2.5 concentrations measured in Illinois.   

 

Wind Rose, Back Trajectory and AIRNOW data for January 23, 2006 

  
     

 

 

 

Back Trajectory and AIRNOW data for January 23, 2006 

   
 

Winds appear to be between 7 

and 10 knots (8 to 12 miles per 

hour) from the north and 

northwest and west and 

southwest.  This would indicate 

higher wind speeds, resulting in 

more transport of fine particles 

and their precursors at the 

surface from the southwest to 

the fine particle monitors in the 

Chicago area. 
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The back trajectory, shown in the figure above, from the previous day (January 22, 2006) 

shows the air coming from Nebraska, southern Minnesota, northern Iowa, southern 

Wisconsin and northern Illinois on January 23.  AIRNOW data show that  PM2.5  

concentrations were in the range of 15.0 to 40.0 µg/m3 throughout southern Minnesota, 

northern Iowa, southern Wisconsin and northern Illinois.  It appears that there was 

transport from southern Minnesota, northern Iowa, southern Wisconsin and northern 

Illinois. Northwest Indiana should be considered downwind of Chicago for this date, thus 

it is highly unlikely that Lake and Porter counties contributed to  PM2.5 concentrations 

measured in Illinois. Meteorological data indicate that Northwest Indiana sources were 

downwind on January 23 with higher wind speeds and monitoring data from nearby sites 

indicating local sources contributed to the higher values at Wilson Ave.  The monitoring 

sites had some variation in their concentrations, from 4.0 to 7.0 µg/m3.  However, the 

Wilson Ave. monitor had concentrations at least 16.0 µg/m3 higher than other sites 

located between Lake and Porter counties and the Wilson Ave. site, indicating greater 

local source contributions at this monitor during this  PM2.5 episode.   

 

 

PM2.5 Monitored Values for January 23, 2006 

Site ID Monitoring Site 
Monitored Value 

(µg/m3) 

17-031-0052 Wilson Ave. 40.8 

17-031-2001 Blue Island 21.6 

17-031-4201 Northbrook 22.8 

17-031-6005 Cicero 28.7 

18-089-1003 Gary-Ivanhoe 24.7 

18-089-2010 Hammond-Clark H.S. 24.1 

 

As demonstrated above, the monitoring sites in the Chicago area that currently measure  

PM2.5 concentrations above the 24-hour standard are affected by “urban excess”, mostly 

attributable to localized mobile sources.  If emissions deriving from Lake and Porter 

counties were significantly contributing to the violating monitors in Illinois, similar 

elevated values would be expected at the sites located between Lake and Porter counties 
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and the Cicero and Wilson Avenue monitors, as well as in Lake and Porter counties, 

particularly Hammond.  The location of the two violating monitors in northeast Illinois 

results in elevated concentrations representative of “urban excess”, primarily attributable 

to localized mobile source emissions.  Indiana is confident that its contribution to this 

localized effect is negligible. 

 

 

Northwest Indiana Geography 

Aside from Lake Michigan, the Northwest Indiana area does not have any geographical 

features that make it unique in regards to its air shed. 

 

 

Northwest Indiana Level of Control of Emission Sources 

Most of the major PM2.5 precursor sources within the area are subject to the NOx SIP Call 

or RACT requirements. Major stationary source located within and outside of the 

Chicago MSA are subject to the NOx SIP Call and CAIR (or Indiana’s equivalent, 

depending on the vacatur). 
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Southeast Indiana Area  

 

 

Indiana Recommendation  

On May 30, 2008, Indiana recommended that Clark and Floyd counties and Madison 

Township in Jefferson County be designated as attainment.  Indiana also recommended 

that Dearborn County be designated attainment. 

 

U.S. EPA Proposed Nonattainment Boundary  
On August 18, 2008, U.S. EPA proposed to designate Clark and Floyd counties, and 

Madison Township in Jefferson County as part of the Louisville nonattainment area.  

U.S. EPA also proposed to designate a portion of Dearborn County (Lawrenceburg 

Township) as part of the Cincinnati nonattainment area.   

 

U.S. EPA stated that a county will be designated as nonattainment if it has an air quality 

monitor that is violating the standard or if the county is determined to be contributing to a 

violation of the standard outside the county.  Potential contributions to PM2.5 

concentrations in the area are based on the nine factors recommended in U.S. EPA 

guidance including precursor emissions, air quality data, population density and degree of 

urbanization, traffic and commuting patterns, growth, meteorology, geography and 

topography, jurisdictional boundaries and levels of control of emission sources.  These 

criteria were originally established for evaluating areas under the 1-hour ozone standard, 

and are not appropriate for use in designating areas under a PM standard. 

 

The proposed nonattainment designation for Clark and Floyd counties, and Madison 

Township (Jefferson County) is based on a violation of the 24-hour PM2.5 standard in 

Clark County from 2005-2007.  However, this is solely based on the fact that U.S. EPA 

failed to approve all of the exceptional events submitted for the years 2005 and 2006 by 

Indiana and Kentucky. Indiana encourages U.S. EPA to reconsider the events within the 

submissions, with careful consideration to the criteria established for qualifying events. 

Indiana believes that its submission was valid and should be recognized accordingly. 

Otherwise, the entire Louisville region, including Clark and Floyd counties would be 

eligible for designation as attainment.  Clark and Floyd counties will attain the standard 

based on monitoring data from 2006-2008.  In addition, Indiana does not believe that 

emissions from Clark and Floyd counties affect the downwind area’s ability to attain the 

24-hour standard, noting that Clark and Floyd counties, as well as Madison Township 

(Jefferson County) are downwind of Louisville.   

 

The nonattainment designation for Madison Township in Jefferson County is based on 

the assumption that the township contributes to violations in the Louisville area.  Indiana 

has no PM2.5 monitors in Jefferson County.  U.S. EPA stated that Madison Township in 

Jefferson County has high emissions and the wind blows with sufficient frequency on 

high concentration days from Jefferson County toward the violating monitors in 

Louisville.  The Clifty Creek power plant located in Madison Townships in Jefferson 

County is currently controlled by Selective Catalytic Reduction and Overfire Air.  The 

Clifty Creek power plant is installing FGDs on all six units anticipating operation starting 
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in 2010.  When the new controls become operational it will result in a significant 

reduction (94%) of SO2.  These controls will be in place prior to the attainment date.  

U.S. EPA also proposed the 2006 24-hour PM2.5 Louisville nonattainment area to be 

identical to the nonattainment area designated under the 1997 PM2.5 standard to simplify 

planning by assuring that the corresponding requirements for the two sets of air quality 

standards apply to the same area.  Indiana strongly believes that a number of Indiana 

counties were improperly designated nonattainment under the annual PM2.5 standard, 

including Madison Township in Jefferson County.  Indiana believes that emissions from 

Jefferson County do not affect the downwind area’s ability to attain the 24-hour standard 

and the county is downwind of Louisville for the majority of the year. U.S. EPA must 

substantiate its assumption that this township is contributing to upwind monitored 

violations with source apportionment analysis and a model-based culpability analysis. 

 

U.S. EPA’s basis for a nonattainment designation for Lawrenceburg Township in 

Dearborn County is based on the assumption that the county contributes to violations in 

the Cincinnati Combined Statistical Area.  Indiana has no fine particle monitors in 

Dearborn County.  U.S. EPA stated that Dearborn County has high emissions relatively 

close to the locations of violations and is commonly upwind on days with high 

concentrations.  The AEP-Tanners Creek power plant located in Lawrenceburg 

Townships in Dearborn County is covered by a consent decree and several, but not all, 

units will have to apply controls.  Currently the power plant is controlled by Low NOx 

Burner Technology (Dry Bottom only) and Overfire Air.  AEP-Tanners Creek will be 

installing SNCRs on three of its four units, with operation to begin in mid-2009. This will 

achieve an additional 30% reduction in NOx.  Indiana believes that emissions from 

Dearborn County do not affect the downwind area’s ability to attain the 24-hour standard.  

U.S. EPA must substantiate its assumption that this township is contributing to upwind 

monitored violations with source apportionment analysis and a model-based culpability 

analysis. 
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Southeast Indiana Monitoring Data 
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Southeast Indiana PM 2.5 Monitors

Legend
PM 2.5 Monitor Values Through August 2008 w/ 2005-2007 Exceptional Events Removed

PM 2.5 Monitor Under the 24-hour Standard

Attainment County for Annual PM 2.5 Standard

Nonattainment County for the Annual PM 2.5 Standard

Nonattainment Township for the Annual PM 2.5 Standard  
 

 

  Daily 98% Values  

Daily Site 

Design 

Values 

2005-

2007 

Daily Site 

Design 

Values 

2006-

2008 

Count

y Monitor Location 2004 2005 2006 2007 

2008 (Data 

Through 

August 

2008) 

Daily 

Site 

Design 

Values 

2004-

2006  

Clark 
Jeffersonville (04-06 Exceptional Events Left In) 28.4 45.5 35.9 38.1 29.2 

37 (36.6) 40 

(39.833) 
34 (34.4) 

Clark 
Jeffersonville (04-06 Exceptional Events Taken 
Out) 

27.9 35.1 32.2 38.1 29.2 
32 

(31.733) 
35 

(35.133) 
33 

(33.166) 

Clark Jeffersonville (05-07 Exceptional Events Left In) 28.4 45.5 35.9 38.1 29.2 37 (36.6) 39.8 (40) 34 (34.4) 

Clark 
Jeffersonville (05-07 Exceptional Events Taken 

Out) 
28.4 45.5 35.9 37.0 29.2 37 (36.6) 

34 

(34.033) 

34 

(34.033) 

Clark New Albany (04-06 Exceptional Events Left In) 26.7 40.1 28.2 35.4 24.2 
32 

(31.667) 
35 

(34.567) 
29 

(29.267 

Floyd 
New Albany (04-06 Exceptional Events Taken 

Out) 
26.6 39.0 27.4 35.4 24.2 31 (31.0) 

34 

(33.933) 

29 

(29.267 

Floyd New Albany (05-07 Exceptional Events Left In) 26.7 40.1 28.2 35.4 24.2 32 (31.7) 
35 

(34.567) 
29 

(29.267) 

Floyd 
New Albany (05-07 Exceptional Events Taken 

Out) 
26.7 40.1 28.2 35.4 24.2 32 (31.7) 

35 

(34.567) 

29 

(29.267) 

       
Values 

Over the 

Standard 
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There are two PM2.5 monitors within the Louisville MSA, one located in Jeffersonville, 

Clark County and one located in New Albany, Floyd County.  The monitor in Clark 

County is over the 24-hour standard using data from 2005-2007 but the monitor in Floyd 

County is not.  Both of the monitors attain the 24-hour standard based on using data from 

2006-2008 which includes data through August of 2008.  The difference between the 

monitor values at these two sites is not that large, but does suggest geographically 

isolated spikes associated with the Clark County monitor from a local source or sources 

within Clark County.  

 

There are no monitors located within the Indiana portion of the Cincinnati Metropolitan 

Statistical Area (MSA).  If monitors were located in the Indiana portion of the MSA, it is 

reasonable to assume that the values would be consistent with background values 

elsewhere in the state and Midwest.  Therefore, Indiana does not believe the PM2.5 

concentrations in this area exceed the standard in Indiana.  Additionally, based on 

analysis of similar urban areas, Indiana does not believe that emissions from Dearborn 

and surrounding counties contribute significantly to PM2.5 values elsewhere in the 

Cincinnati MSA.  For example, Morgan County is an upwind county within the 

Indianapolis MSA and it contains a power plant.  The closest downwind monitor within 

the core county (Marion) maintains a value below the standard, illustrating that emissions 

from Morgan County are unlikely contributing to the values in Marion County.  Indiana 

feels it reasonable to assume that the same would stand true with regard to Dearborn, 

Franklin and Ohio counties’ impact on values within the Cincinnati MSA.   

 

 

Southeast Indiana Emissions Data 

 

 2005 Point Source Emissions (Tons per Year) 

  PM2.5 % of Area SO2 % of Area NOX % of Area 

Clark County 611.2872 55.13% 3206.904 1.74% 2225.529 5.48% 

Floyd County 48.89421 4.41% 56666.9 30.81% 5305.991 13.07% 

Harrison County 10.72435 0.97% 0.057589 0.00% 5.6023 0.01% 

Jefferson County 295.7041 26.67% 74659.12 40.60% 22629.02 55.76% 

Scott County 0.739746 0.07% 0.058401 0.00% 9.7335 0.02% 

Washington County 2.203444 0.20% 0.386947 0.00% 1.75771 0.00% 

Dearborn County 139.2471 12.56% 49361.23 26.84% 10407.81 25.64% 

Franklin County*             

Ohio County*             

Total 1108.8   183894.7   40585.45   

*No emissions data for 2005             
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2005 PM2.5 Point Source Emissions

Clark County 

55%

Floyd County 4%

Harrison County 

1%

Jefferson County 

27%

Scott County 0%

Washington 

County 0%

Dearborn County 

13%

 

2005 SO2 Point Source Emissions

Clark County 2%

Floyd County 

31%

Harrison County 

0%

Jefferson 

County 40%

Scott County 0%

Washington 

County 0%

Dearborn County 

27%

 

2005 NOX Point Source Emissions

Clark County 5%

Floyd County 

13%

Harrison County 

0%

Jefferson County 

56%

Scott County 0%

Washington 

County 0%

Dearborn County 

26%

 

 

 

U.S. EPA stated that Floyd County has relatively high emissions as well as substantial 

population.  The Gallagher power plant located in Floyd County is currently controlled 

by low NOx burner technology with separated overfire air. The Gallagher power plant is 

installing SCRs anticipating operation starting in 2015.     

Sources within Clark and Jefferson counties account for 81.8% of the direct PM2.5 

emissions from stationary sources.  The total oxides of nitrogen (NOx) emissions of the 

area derive primarily from the Indiana counties of Jefferson (55.8%) and Dearborn 

(25.6%).  The sulfur dioxide (SO2) emissions released by stationary sources within the 

Indiana’s portion of the MSA are primarily from the Indiana counties of Jefferson 

(40.6%), Floyd (30.8%) and Dearborn (26.8%).  There are no major stationary sources in 

Indiana located within Harrison or Scott counties.  Overall PM2.5 values have continued 

to drop and NOx and SO2 emissions are expected to decrease throughout the Midwest 

over the next few years.  Louisville, Kentucky is the core of the MSA and its population 

and emissions dwarf those in Clark and Floyd counties. 
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Southeast Indiana Population Density 
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Legend
PM 2.5 Monitor Values Through August 2008 w/ 2005-2007 Exceptional Events Removed

PM 2.5 Monitor Under the 24-hour Standard

1 Dot = 500

POP2000

Attainment County for Annual PM 2.5 Standard

Nonattainment County for the Annual PM 2.5 Standard

Nonattainment Township for the Annual PM 2.5 Standard  
 

Both Clark and Floyd counties maintain high concentrations of population density, 

compared to the other counties within the MSA and Southeast Indiana area.  Harrison, 

Jefferson, Scott and Washington counties are predominantly rural in nature, with low to 

moderate population density.   
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Southeast Indiana Traffic Patterns 

 

2005 Commuting Patterns 

  

Total Workforce: 

Number of persons 

who live in County 

and work 

Number of 

persons who live 

AND work in 

County 

Number of 

persons who live 

in County and 

work in another 

County 

Percent In 

County 

Percent Out 

of County 

Clark County 65,436 41,174 24,262 62.9% 37.1% 

Floyd County 47,821 27,161 20,660 56.8% 43.2% 

Harrison County 25,340 15,113 10,227 59.6% 40.4% 

Jefferson County 20,946 17,871 3,075 85.3% 14.7% 

Scott County 14,924 10,464 4,460 70.1% 29.9% 

Washington County 17,418 11,516 5,902 66.1% 33.9% 

Dearborn County 33,085 19,014 14,071 57.5% 42.5% 

Franklin County 15,381 8,335 7,046 54.2% 45.8% 

Ohio County 4,093 2,128 1,965 52.0% 48.0% 
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Within the Southeast Indiana area, the highest concentrations of employment by residents 

of the county and vehicle miles traveled (VMT) is split between Clark and Floyd 

counties.  Although mild urban growth is occurring in neighboring counties, the majority 

of the region’s VMT and traffic congestion is generated within the core urban areas of 

Jeffersonville (Clark County) and New Albany (Floyd County).  Jefferson County 

maintains the highest concentration of employment by residents of the county at 85.3% 

compared to the other counties within the area, meaning that there is not much 

commuting occurring between Jefferson County residents and the remainder of the MSA.  

Jefferson County also has a lower population density than the other counties within the 

region.  Hamilton County, Ohio (Cincinnati, the core of the urban area) maintains the 

highest concentration of employment by residents of the county, and VMT compared to 

the other counties within the Cincinnati MSA.  Within the Indiana portion of the 

Cincinnati MSA, Dearborn County maintains the highest population and an in-county 

workforce ratio of 57.5%.   

 

Southeast Indiana Growth Rates and Patterns 

 

  
Population 

1990 

Populatio

n 2000 

Percent 

Change 

from 1990 

to 2000 

Population 

Estimate 

2006 

Percent 

Change 

from 2000 

to 2006 

Population 

Estimate 

2010 

Percent 

Change 

from 2000 

to 2010 

Population 

Estimate 

2020 

Percent 

Change 

from 2000 

to 2020 

Clark  County 87,774 96,472 9.9% 103,569 7.4% 101,969 5.7% 111,310 15.4% 

Floyd County 64,404 70,823 10.0% 72,570 2.5% 71,992 1.7% 73,569 3.9% 

Harrison County 29,890 34,325 14.8% 36,992 7.8% 38,203 11.3% 41,185 20.0% 

Jefferson County 29,797 31,705 6.4% 32,668 3.0% 33,293 5.0% 34,209 7.9% 

Scott County 20,991 22,960 9.4% 23,704 3.2% 24,947 8.7% 25,850 12.6% 

Washington County 23,717 27,223 14.8% 28,062 3.1% 29,613 8.8% 30,015 10.3% 

Dearborn County 38,835 46,109 18.7% 49,663 7.7% 50,855 10.3% 54,017 17.2% 

Franklin County 19,580 22,151 13.1% 23,373 5.5% 24,035 8.5% 24,413 10.2% 

Ohio County 5,315 5,623 5.8% 5,826 3.6% 6,092 8.3% 6,220 10.6% 
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Southeast Indiana Meteorology 

 

Based on a southwesterly predominant prevailing wind direction throughout the year, 

Clark and Floyd counties are considered downwind of the Louisville metropolitan area.  

An analysis was conducted to determine the wind direction at Louisville during elevated 

PM2.5 events recorded at the Jeffersonville, Clark County and New Albany, Floyd County 

PM2.5 monitors.  Elevated PM2.5 events are defined as days when PM2.5 monitors in Clark 

and Floyd counties recorded PM2.5 readings above 30 micrograms per cubic meter.  A 

preliminary look at the wind roses taken from data from the Louisville Standiford Airport 

showed wind directions on the elevated days ranging from calm conditions to winds from 

the south, west, southwest, southeast and east.   

 

The majority of the elevated PM2.5 readings occurring from 2005 through 2007 happened 

during the summertime.  The elevated PM2.5 readings during the summer resulted from 

mainly south to southwest surface winds with back trajectories, which show the direction 

from which the air impacting the monitor came, showing a southerly or westerly 

component with stagnant conditions evident (air recirculated or circled around the 

Louisville area).  Of the few elevated PM2.5 readings that occurred during the wintertime, 

wind directions were mainly from the north and west with back trajectories coming from 

north and west directions.   

 

Below is the summation of the wind directions and wind speeds of all elevated PM2.5 

days for 2005, 2006 and 2007.  As can be seen, a strong correlation can be drawn that 

winds with a southerly component were most prevalent during the elevated PM2.5 days in 

the Louisville area.  Calm conditions or very light wind speeds played a large role in the 

elevated PM2.5 readings in the area.  

 

Wind rose for 2005  Wind rose for 2006   Wind rose for 2007 

 
 

Based on the analysis, elevated PM2.5 readings in Southern Indiana occur with south, 

west or east wind directions and based on AIRNOW maps, the elevated PM2.5 readings 

occurred throughout the Midwest and were considered more regional in nature during the 

summer. 
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 Wind Rose – Louisville 

 
 Back Trajectory – Louisville                                       AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

2/3/2005 48 oF trace 34.3 μg/m3 29.1 μg/m3 
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 Wind Rose - Louisville 

   
 Back Trajectory – Louisville AirNow - Midwest 

     
 Maximum Temp Precip. Jeffersonville New Albany 

4/19/2005 81 oF none 32.3 μg/m3 26.0 μg/m3 



 41  

    

Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

6/21/2005 85 oF none 33.2 μg/m3 29.0 μg/m3 
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 Wind Rose - Louisville 

       
 Back Trajectory – Louisville AirNow - Midwest 

        
 Maximum Temp Precip. Jeffersonville New Albany 

6/24/2005 93 oF none 33.0 μg/m3 29.9 μg/m3 
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 Wind Rose - Louisville                          

  
 Back Trajectory – Louisville AirNow - Midwest 

         
 

 Maximum Temp Precip. Jeffersonville New Albany 

6/27/2005 92 oF none 33.7 μg/m3 39.3 μg/m3 
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       Wind Rose - Louisville 

  
 Back Trajectory – Louisville AirNow - Midwest 

     
 

 Maximum Temp Precip. Jeffersonville New Albany 

6/30/2005 94 oF none 45.9 μg/m3 39.0 μg/m3 
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 Wind Rose - Louisville  

  
 Back Trajectory – Louisville AirNow - Midwest 

     
 

 Maximum Temp Precip. Jeffersonville New Albany 

7/15/2005 85 oF none 32.3 μg/m3 30.0 μg/m3 
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Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

       
 

 Maximum Temp Precip. Jeffersonville New Albany 

7/24/2005 95 oF none 35.1 μg/m3 34.1 μg/m3 
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Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

       
 

 Maximum Temp Precip. Jeffersonville New Albany 

8/2/2005 97 oF none 29.1 μg/m3 32.5 μg/m3 
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       Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

      
 

 Maximum Temp Precip. Jeffersonville New Albany 

8/5/2005 94 oF 1.03 in 31.4 μg/m3 28.2 μg/m3 
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       Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

       
 

 Maximum Temp Precip. Jeffersonville New Albany 

8/11/2005 96 oF none 43.6 μg/m3 42.0 μg/m3 
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Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

    
 

 Maximum Temp Precip. Jeffersonville New Albany 

9/10/2005 88 oF none 45.6 μg/m3 40.1 μg/m3 
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Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

     
 

 Maximum Temp Precip. Jeffersonville New Albany 

9/13/2005 87 oF none 45.5 μg/m3 42.5 μg/m3 
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  Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

     
 

 Maximum Temp Precip. Jeffersonville New Albany 

10/4/2005 87 oF none 31.5 μg/m3 29.6 μg/m3 
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Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

     
 

 Maximum Temp Precip. Jeffersonville New Albany 

11/12/2005 71 oF none 21.4 μg/m3 33.2 μg/m3 
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Wind Rose – Louisville 

    
 Back Trajectory – Evansville                                       AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

2/28/2006 64 oF none 32.2 μg/m3 18.3 μg/m3 
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 Wind Rose - Louisville 

   
 Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

7/4/2006 Did not report Did not report 31.4 μg/m3 21.4 μg/m3 



 56  

    Wind Rose - Louisville 

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

7/19/2006 Did not report Did not report 36.4 μg/m3 38.1 μg/m3 
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 Wind Rose - Louisville 

       
 Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

7/25/2006 Did not report Did not report 35.9 μg/m3 24.8 μg/m3 
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 Wind Rose - Louisville 

       
 Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

7/31/2006 Did not report Did not report 31.4μg/m3 26.5 μg/m3 
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 Wind Rose - Louisville 

       
 Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

8/18/2006 91 o F trace 36.2 μg/m3 32.1 μg/m3 
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Wind Rose - Louisville 

       
 Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

8/27/2006 91 o F none 30.9 μg/m3 28.2 μg/m3 
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Wind Rose – Louisville 

    
Back Trajectory – Evansville                                       AirNow - Midwest 

  
 Maximum Temp Precip. Jeffersonville New Albany 

5/24/2007 86 o F none 32.0 μg/m3 29.7 μg/m3 
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 Wind Rose - Louisville 

 
  Back Trajectory – Louisville AirNow - Midwest 

    
 Maximum Temp Precip. Jeffersonville New Albany 

5/25/2007 86 o F none 32.8 μg/m3 Did not report 
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      Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

5/26/2007 87 o F none 32.6 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

5/28/2007 88 o F none 33.8 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

5/29/2007 88 o F none 38.2 μg/m3 Did not report 
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Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

5/30/2007 90 o F none 29.2 μg/m3 28.4 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

5/31/2007 85 o F none 33.4 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

6/1/2007 90 o F none 32.3 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

6/2/2007 88 o F none 40.2 μg/m3 35.1 μg/m3 
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Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

6/17/2007 95 o F none 33.5 μg/m3 29.1 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

6/18/2007 90 o F trace 30.4 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

7/25/2007 87 o F none 32.0 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

7/26/2007 89 o F 0.01 in 36.2 μg/m3 35.4 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

7/27/2007 88 o F 0.57 in 37.0 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

8/1/2007 94 o F none 30.2 μg/m3 27.8 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

8/2/2007 96 o F none 50.2 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

8/3/2007 95 o F none 43.5 μg/m3 43.1 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

8/4/2007 96 o F 0.11 in 43.2 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

8/6/2007 99 o F none 30.9 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

9/3/2007 97 o F none 31.4 μg/m3 28.3 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

9/5/2007 99 o F none 33.0 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

9/6/2007 91 o F trace 43.3 μg/m3 39.6 μg/m3 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

9/19/2007 89 o F none 38.1 μg/m3 Did not report 
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  Wind Rose - Louisville  

 
 Back Trajectory – Louisville AirNow - Midwest 

   
 Maximum Temp Precip. Jeffersonville New Albany 

9/20/2007 93 o F none 30.9 μg/m3 Did not report 
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Southwest Indiana Area 

 

 

Indiana Recommendation  

On May 30, 2008, Indiana recommended Vanderburgh County be designated as 

nonattainment.  Indiana also recommended that Knox County be designated as 

nonattainment separately.   

 

U.S. EPA Proposed Nonattainment Designation  
On August 18, 2008, U.S. EPA proposed to designate Dubois, Vanderburgh and Warrick 

counties along with Washington Township in Pike County, Montgomery Township in 

Gibson County, and Ohio Township in Spencer County as the Evansville nonattainment 

area.  U.S. EPA also recommended that Knox County represent the Vincennes 

nonattainment area.  Indiana concurs with U.S. EPA’s proposed boundary for Knox 

County. However, if the county attains by the close of 2008, as projected, Indiana desires 

Knox County to be designated attainment in accordance with the measured air quality. 

 

U.S. EPA proposed the 24-hour PM2.5 Evansville nonattainment area to be identical to 

the nonattainment area designated under the 1997 PM2.5 standard to simplify planning by 

assuring that the corresponding requirements for the two sets of air quality standards 

apply to the same area.  Indiana strongly believes that a number of Indiana counties were 

improperly designated nonattainment under the annual PM2.5 standard including Warrick 

County, along with Washington Township in Pike County, Montgomery Township in 

Gibson County, and Ohio Township in Spencer County.   

 

U.S. EPA stated that a county will be designated as nonattainment if it has an air quality 

monitor that is violating the standard or if the county is determined to be contributing to a 

violation of the standard outside the county.  Potential contributions to PM2.5 

concentrations in the area are based on the nine factors recommended in U.S. EPA 

guidance including precursor emissions, air quality data, population density and degree of 

urbanization, traffic and commuting patterns, growth, meteorology, geography and 

topography, jurisdictional boundaries and levels of control of emissions sources. These 

criteria were originally established for evaluating areas under the 1-hour ozone standard, 

and are not appropriate for use in designating areas under a PM standard.  

 

The proposed nonattainment designation for the Evansville area is based on a violation of 

the 24-hour PM2.5 standard from 2005-2007 in Vanderburgh and Dubois counties. 

However, with U.S. EPA concurrence of Indiana’s 2007 exceptional events submittal, 

Dubois County would be eligible for an attainment designation, and Vanderburgh County 

will attain the standard based on monitoring data from 2006-2008.  Therefore, if both 

counties maintain design values below the standard at the close of 2008 with exceptional 

events factored in, Indiana desires the entire region to be designated attainment in 

accordance with the measured air quality. 

 

The nonattainment designation for Warrick County is based on the belief that the county 

is contributing to violations in the Evansville area.  U.S. EPA stated that Warrick County 
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has relatively high emissions that are commonly upwind of violating monitors.   The 

SIGECO-F.B. Culley power plant located in Warrick County was required to shut down 

one of its units.  The other two units are under a consent decree to operate at 95% 

efficiency at all times the units are in operation.  With the consent decree, the controls 

result in a significant reduction of SO2 and NOx.  These controls will be in place prior to 

the attainment date and emissions from the power plant will not increase in the near 

future.  The ALCOA power plant located in Warrick County is currently controlled by 

low NOx burner technology with overfire air.  The ALCOA power plant is installing 

FGDs on all four units at the plant that will be operational in 2008.  The controls are 

required by their permit to operate at 90% control efficiency at all times the units are in 

operation, which will result in a 90% reduction of SO2.  These controls will be in place 

prior to the attainment date.  Indiana believes that emissions from Warrick County do not 

affect the downwind area’s ability to attain the 24-hour PM2.5 standard.   

 

 

Southwest Indiana Monitoring Data 
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Univ of Evansville

29 ug/m3
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PM 2.5 Monitor Values Through August 2008 w/ 2005-2007 Exceptional Events Removed

PM 2.5 Monitor Under the 24-hour Standard

Background PM 2.5 Monitor Under the 24-hour Standard
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Nonattainment County for the Annual PM 2.5 Standard

Nonattainment Township for the Annual PM 2.5 Standard

Southwest Indiana PM 2.5 Monitors
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2005-2007 Monitor Values  (µg/m3) 

 

County 

 

Monitor Location 

Daily 98th Percentile Values Daily Site 

Design Value 

2004-2006 

Daily Site 

Design Value  

2005-2007 
2004 2005 2006 2007 

Vanderburgh Evansville-Civic Center 28.3 42.5 30.5 33.6 34 (33.767) 36 (35.533) 

Vanderburgh Evansville-W Mill Rd 27.5 41.5 27.9 29.9 32 (32.333) 33 (32.833) 

Vanderburgh Evansville-Univ of 

Evansville 

28.3 37.0 29.5 31.5 32 (31.6) 33 (32.667) 

Dubois* Jasper Sports Complex 
Site Began 

Operating 
02/01/06 

33.6 35.2 34* (33.6) 34* (34.0) 

Dubois* Jasper Golf Course 
Site Began 

Operating 
02/01/06 

32.2 36.2 32* (32.2) 34* (34.2) 

Dubois 

Jasper Post Office 

(Exceptional Events Left 

In) 

30.0 41.2 31.6 34.7 34 (34.267) 36 (35.833) 

Dubois  

Jasper Post Office 

(Exceptional Events 

Taken Out) 

30.0 41.2 31.6 31 34 (34.267) 35 (34.6) 

Spencer Dale 25.2 36.1 27.7 31.4 31* (30.867) 33* (32.933) 

Knox SW Purdue Ag Center 29.9 41.8 36.2 30.9 36* (35.967) 36* (36.3) 

*Background Monitor 

Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

 

County Monitor Location 

2004-2008 Monitor Values—All Exceptional 

Event s Left In 

2004 2005 2006 2007 

2008 (Data 

Through 

August 

2008) 

2004-

2006 

2005-

2007  

2006-2008 

(Data 

Through 

August 

2008) 

2006-2008 

rounded 

(Data 

Through 

August 

2008) 

2008 Critical Value--

Yearly Mean (98%) 

Needed to Make 

2006-2008 Design 

Value Above the 

Standard 

Vanderburgh Evansville-Civic 

Center 28.3 42.5 30.5 33.6 26.4 34 36 30.167 30 40.9 

Vanderburgh Evansville-W Mill 

Rd 27.5 41.5 27.9 29.9 23.9 32 33 27.233 27 47.2 

Vanderburgh 

Evansville-Univ of 

Evansville 28.3 37.0 29.5 31.5 26.8 32 33 29.267 29 44.0 

Dubois  

Jasper Sports 

Complex     33.6 35.2 24.3 34 1 34 2 31.033* 31* N/A 

Dubois  Jasper Golf Course     32.2 36.2 25.0 32 1 34 2 31.133* 31* N/A 

Dubois Jasper Post Office 30.0 41.2 31.6 34.7 27.2 34 36 31.167 31 38.7 

Gibson Oakland City         25.4     19.8 20 1 N/A 

Spencer  Dale 25.2 39.7 27.7 31.4 24.8 30 33 27.967* 28* 45.9 

Knox 

SW Purdue Ag 

Center 29.9 41.8 36.2 30.9 28.2 36 36 31.767* 32* 37.9 

      

1  One year 

of Data 

2 Two 

Years 

of 

Data    

Values 

above the 

standard   

*Background Monitor 

Highlighted values are values that are over the 24-hr standard of 35 µg/m3 
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County Monitor Location 

2004-2008 Monitor Values—All Exceptional 

Event s Taken Out 

2004 2005 2006 2007 

2008 (Data 

Through 

August 

2008) 

2004-

2006 

2005-

2007  

2006-2008 

(Data 

Through 

August 

2008) 

2006-

2008 

rounded 

(Data 

Through 

August 

2008) 

2008 Critical Value--

Yearly Mean (98%) 

Needed to Make 

2006-2008 Design 

Value Above the 

Standard 

Vanderburgh Evansville-Civic Center 
28.3 42.5 30.5 33.6 26.4 34 36 30.167 30 40.9 

Vanderburgh Evansville-W Mill Rd 
27.5 41.5 27.9 29.1 23.9 32 33 26.967 27 48.0 

Vanderburgh 

Evansville-Univ of 

Evansville 28.3 37.0 29.5 31.5 26.8 32 33 29.267 29 44.0 

Dubois  Jasper Sports Complex     33.6 35.2 24.3 34 1 34 2 31.033* 31* N/A 

Dubois  Jasper Golf Course     32.2 36.2 25.0 32 1 34 2 31.133* 31* N/A 

Dubois Jasper Post Office 30.0 41.2 31.6 31.0 27.2 34 35 29.933 30 42.4 

Gibson Oakland City         25.4     19.8 20 1 N/A 

Spencer  Dale 25.2 39.7 27.7 31.4 24.8 30 33 27.967* 28* 45.9 

Knox SW Purdue Ag Center 29.9 41.8 36.2 30.9 28.2 36 36 31.767* 32* 37.9 

      

1  One year 

of Data 

2 Two 

Years 

of 

Data    

Values 

above the 

standard   

*Background Monitor 

Highlighted values are values that are over the 24-hr standard of 35 µg/m3 

 

 

There are three PM2.5 monitors in the Evansville MSA, all located in Vanderburgh 

County.  Only one of the monitors in Vanderburgh County is above the standard based on 

monitor values from 2005-2007; however, it is projected to attain the standard at the end 

of 2008.  There are three monitors in Dubois County, Indiana.  Two of these monitors are 

background monitors (Jasper-Sports Complex and Jasper-Golf Course).  These 

background monitors are intended to reflect ambient air quality from regional transport.  

The background monitors were sited based on U.S. EPA monitoring objectives directed 

at population and aiding in determining the transport of PM2.5 downwind of a large 

metropolitan area.  Although these two monitors are background monitors, the data from 

the monitors can be used to determine attainment status for the daily PM2.5 standard.  The 

data from the two background monitors are deemed incomplete due to missing data, 

meaning that the 2005-2007 average value cannot be truly determined.  These two 

monitors have incomplete data because they have only been monitoring for a short 

amount of time and do not have three years of data to determine the 2005-2007 design 

value.  Both of the background monitors commenced operation on February 1, 2006.   

 

As part of the data review and certification process, Indiana performs a thorough review 

of all data that exceed an ambient air quality standard.  This review is conducted to 

ensure the data are correct and not influenced by an exceptional event.  Exceptional 

events are unusual or naturally occurring events that can affect air quality but are not 

reasonably controllable by state and local agencies.  Data which are affected by these 

events are “flagged” meaning the high monitored values are not the norm and were 
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influenced by an exceptional event.  Indiana has identified one exceptional event from a 

wildfire that occurred during the 2007 monitoring period.  After the removal of the 

exceptional event that occurred during 2007, the 2005-2007 design value for the daily 

PM2.5 value at the Dubois Post Office monitor drops from 36 (35.833) µg/m3 to 35 (34.6) 

µg/m3.  The exceptional event data exclusions result in a 2005-2007 design value below 

the daily PM2.5 NAAQS at the Post Office monitor in Dubois County.   

 

 

Southwest Indiana Emissions Data 

 

 2005 Point Source Emissions (Tons per Year) 

  PM2.5 % of Area SO2 % of Area NOX % of Area 

Gibson County 133.9193 3.84% 154234.9 39.36% 30364.55 31.52% 

Pike County 233.0928 6.68% 52814.92 13.48% 18299.68 19.00% 

Posey County 252.1298 7.22% 18206.7 4.65% 8064.244 8.37% 

Vanderburgh  County 62.0218 1.78% 7.13388 0.00% 119.0433 0.12% 

Warrick County 2574.6786 73.74% 90788.32 23.17% 15689.05 16.29% 

Dubois County 126.3941 3.62% 317.2333 0.08% 328.8121 0.34% 

Spencer County 85.75531 2.46% 68364.89 17.45% 21781.17 22.61% 

Knox County 23.64142 0.68% 7141.653 1.82% 1675.214 1.74% 

Total 3491.633   391875.8   96321.77   

2005 PM2.5 Point Source Emissions

Pike County 7%
Posey County 

7%

Vanderburgh  

County 2%

Warrick County 

73%

Dubois County 

4%

Spencer County 

2%

Knox County 1%

Gibson County 

4%

 

2005 SO2 Point Source Emissions
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40%
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Posey County 

5%
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Warrick County 
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2005 NOX Point Source Emissions
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16%
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23%
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Posey County 

8%

Vanderburgh  
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The area’s direct PM2.5 emissions from stationary sources originating in Warrick County 

are 73.7%.  The total nitrogen oxide (NOx) emissions of the area derive primarily from 

Gibson (31.5%) and Spencer (22.6%) and Pike (19.0%) counties.  The sulfur dioxide 

(SO2) emissions released by stationary sources within the Indiana’s portion of the MSA 

are primarily from Gibson (39.4%) and Warrick (23.2%) counties.  Overall, PM2.5 values 

have continued to drop and NOx and SO2 emissions are expected to decrease throughout 

the Midwest over the next few years.  Reductions expected to occur in Warrick and 

Gibson counties over the next two years will significantly alter the contribution from 

these counties and further improve air quality in the near future. 

 

NOx emissions from electric generating units in the Southwest Indiana area have 

decreased substantially during the past few years.  The decrease in NOx can be largely 

attributed to those electric generating units located within and surrounding the Southwest 

Indiana area that have reduced their NOx emissions as a result of the NOx SIP Call.  Also, 

ALCOA will install scrubbers on all units by 2008 that will result in a 90% reduction in 

SO2 emissions.  Cayuga, Clifty Creek and Wabash Valley are in the process of installing 

Flue Gas Desulfurization (FGD) systems which will also result in 90% reductions in SO2 

at those facilities.  Edwardsport is replacing all of the coal-fired boilers with an Integrated 

Gasification Combined Cycle (IGCC) system which will result in a slight increase in NOx 

of 32.49 tons per year and a huge reduction in SO2 of 9,834 tons per year.  As a result of 

a recent settlement agreement, AEP Rockport is installing scrubbers to achieve a 90% 

reduction in SO2.   

 

Comparison of 2005 Estimated and 2020 Projected Emission Estimates Southwest 

Indiana Area (Annual-Tons) 

 

 2005 2020 Change % Change 

NOx 100,738.05 33,920.55 -66,817.5 66.33% decrease 

SO2 367,861.51 133,918.53 -233,942.98 63.60% decrease 

Direct PM2.5 4,566.88 4,688.54 121.66 2.66% increase 

 

NOx emissions within the Southwest Indiana area are projected to decline by 66.33% 

between 2005 and 2020.  Emission reduction benefits from federal rules covering the 

NOx SIP Call, Tier 2 Motor Vehicle Emissions Standards and Gasoline Sulfur Control 

Requirements, the Highway Heavy-Duty Engine Rule and the Nonroad Diesel Engine 

Rule are factored into the percent changes.  Further, due to implementation of the NOx 

SIP Call across the eastern United States, NOx and ozone levels entering this area will 

also be decreasing.   
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Southwest Indiana Population Density 
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Vanderburgh County has the highest concentration of population density compared to the 

other counties in Southwest Indiana.  However, the density does extend into the 

neighboring counties, namely Warrick County.  All other counties within the region are 

rural and have very low population densities. 
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Southwest Indiana Traffic Patterns 

 

2005 Commuting Patterns 

  

Total Workforce: 

Number of 

persons who live 

in County and 

work 

Number of 

persons who 

live AND work 

in County 

Number of 

persons who live 

in County and 

work in another 

County 

Percent 

In County 

Percent Out 

of County 

Gibson County 22,549 17,602 4,947 78.1% 21.9% 

Pike County 8,810 5,355 3,455 60.8% 39.2% 

Posey County 18,251 11,775 6,476 64.5% 35.5% 

Vanderburgh 

County 112,618 104,410 8,208 92.7% 7.3% 

Warrick County 38,704 20,449 18,255 52.8% 47.2% 

Dubois County 29,793 27,867 1,926 93.5% 6.5% 

Spencer County 14,400 9,323 5,077 64.7% 35.3% 

Knox County 24,052 21,289 2,763 88.5% 11.5% 
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Vanderburgh County maintains the highest concentration of employment by residents of 

the county and vehicle miles traveled (VMT) compared to the other Indiana counties in 

Southwest Indiana.  Although urban growth in Indiana is occurring in Warrick and 

Gibson counties, the majority of the region’s (including Kentucky) VMT and traffic 

congestion is generated within the core urban area of Evansville in Vanderburgh County.  

Vanderburgh County has the highest population density and maintains an in-county 
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workforce ratio of 92.7%.  Posey County has a low population density and less of an 

emissions base than the other counties within the region.  Dubois County has a low 

population density and the majority of Dubois County’s VMT and traffic congestion is 

generated within the core urban area of Jasper, Indiana.  Dubois County has an in-county 

workforce ratio of 93.5%.  The volume in terms of commuters and VMT is extremely 

low in comparison with medium to large metropolitan areas, and since sulfates are the 

primary driver for PM2.5 levels in the region, and gasoline-powered vehicles are not a 

major emission source for sulfates, these factors should not be a consideration for the 

nonattainment area boundaries. 
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Southwest Growth Rates and Patterns 

 

  
Population 

1990 

Population 

2000 

Percent Change 

from 1990 to 

2000 

Population 

Estimate 2006 

Percent 

Change 

from 2000 

to 2006 

Population 

Estimate 2010 

Percent 

Change 

from 2000 

to 2010 

Population 

Estimate 2020 

Percent 

Change 

from 2000 

to 2020 

Gibson County 31,913 32,500 1.8% 33,396 2.8% 32,904 1.2% 35,004 7.7% 

Pike County 12,509 12,837 2.6% 12,855 0.1% 13,317 3.7% 12,986 1.2% 

Posey County 25,968 27,061 4.2% 26,765 -1.1% 26,605 -1.7% 26,053 -3.7% 

Vanderburgh 

County 165,058 171,922 4.2% 173,356 0.8% 174,355 1.4% 174,827 1.7% 

Warrick 

County 44,920 52,383 16.6% 57,090 9.0% 56,631 8.1% 62,845 20.0% 

Dubois County 36,616 39,674 8.4% 41,212 3.9% 39,987 0.8% 42,736 7.7% 

Spencer 

County 19,490 20,391 4.6% 20,596 1.0% 20,241 -0.7% 20,337 -0.3% 

Knox County 39,884 39,256 -1.6% 38,241 -2.6% 39,399 0.4% 37,886 -3.5% 

 

Southwest Indiana as a region has not grown very rapidly over the past decade, nor is it 

expected to in the future. There are signs of population shifts, but no expectation for 

regional growth that would adversely affect air quality. 

 

 

Southwest Indiana Meteorology 

 

Based on a southwesterly predominant prevailing wind direction throughout the year, 

Vanderburgh and Warrick counties are considered upwind of Dubois County.  An 

analysis was conducted to determine the wind direction at Vanderburgh and Jasper 

counties’ monitoring sites during elevated PM2.5 events.  Elevated PM2.5 events are 

defined as days when PM2.5 monitors in Dubois, Knox, Spencer and Vanderburgh 

counties recorded PM2.5 readings above 30 micrograms per cubic meter.  A preliminary 

look at the wind roses from the Evansville Airport and Jasper County meteorological 

station showed wind directions on the elevated days ranging from northwest, east, 

southwest, south and northeast. This demonstrates potential background contribution 

from all portions of the Midwest. 

 

Elevated PM2.5 readings during the summertime resulted from mainly south to southwest 

surface winds with back trajectories, which show the direction from which the air 

impacting the monitor came, showing an east, south or west component with stagnant 

conditions evident.  Elevated PM2.5 readings during the wintertime were not as prevalent 

and wind directions during the wintertime events were from the northwest with back 

trajectories showing north, northwest, east and west directions.   

 

Based on the analysis, elevated PM2.5 readings in Southwest Indiana occur at differing 

wind directions and based on AIRNOW maps, the elevated PM2.5 readings occur 

throughout the Midwest and would be considered more regional in nature. 
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Wind Rose – Vanderburgh County                       Wind Rose – Dubois County 

    
Back Trajectory – Evansville                                       AirNow - Midwest 

  
 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

2/3/2005 Did not report 33.8 ug/m3 36.1 34.6 33.1 36.2 
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Wind Rose - Evansville                         Wind Rose – Dubois County 

   
 Back Trajectory – Evansville AirNow - Midwest 

    
 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

3/20/2005 29.2 24.8 Did not report 34.3 33.3 31.5 
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Wind Rose - Evansville                        Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                 
 

Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road 
Univ. Of 

Evansville 

6/21/2005 29.1 23.3 29.8 30.3 28.4 30.8 
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Wind Rose - Evansville                          Wind Rose –  Dubois County 

       
 Back Trajectory – Evansville AirNow - Midwest 

                     
 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

6/24/2005 29.3 32.5 Did not report 29.1 31.1 30.0 
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Wind Rose - Evansville                          Wind Rose – Dubois County 

  
 Back Trajectory – Evansville AirNow - Midwest 

                            
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

6/27/2005 56.3 51.5 Did not report 43.2 43.4 Did not report 



 101 

       Wind Rose - Evansville                          Wind Rose – Dubois County 

  
 Back Trajectory – Evansville AirNow - Midwest 

                          
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road 
Univ. Of 

Evansville 

6/30/2005 35.4 Did not report Did not report 31.4 31.8 31.6 



 102 

 

Wind Rose - Evansville                          Wind Rose – Dubois County 

  
 Back Trajectory – Evansville AirNow - Midwest 

                             
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

7/15/2005 31.5 20.3 33.9 33.6 32.6 32.9 
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Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                    
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

7/24/2005 38.6 37.9 Did not report 35.5 33.1 34.0 
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Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

8/2/2005 28.5 41.8 32.1 27.1 29.0 27.7 
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       Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

8/8/2005 23.7 40.5 21.2 31.2 28.4 29.7 
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       Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

8/11/2005 32.9 22.3 Did not report 24.4 Did not report 25.0 
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       Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

9/7/2005 42.1 37.9 40.9 42.5 41.5 41.7 
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Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

9/10/2005 41.2 41.8 Did not report 42.6 43.2 41.7 
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Wind Rose - Evansville                          Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

                      
 

 Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

9/13/2005 39.4 37.1 39.7 37.1 37.0 37.0 
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Wind Rose – Vanderburgh County                       Wind Rose – Dubois County 

    
 Back Trajectory – Evansville                                       AirNow - Midwest 

             
 Jasper 

Golf Course 
Sports Complex Jasper Post  

Office Knox Co Spencer Co. Civic Center W. Mill Road 
Univ. Of  

Evansville 

4/20/2006 Did not report Did not report Did not report 33.8 ug/m3 36.1 34.6 33.1 36.2 
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Wind Rose - Evansville                         Wind Rose – Dubois County 

   
 Back Trajectory – Evansville AirNow - Midwest 

                     

 
Jasper 

Golf Course 
Sports Complex Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

7/19/2006 45.9 45.2 45.2 47.8 45.3 55.8 53.4 55.9 
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Wind Rose - Evansville                        Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

             

 
Jasper 

Golf Course 
Sports Complex Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

8/6/2006 33.6 32.2 31.6 36.2 29.7 28.2 27.9 26.3 
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Wind Rose - Evansville                          Wind Rose –  Dubois County 

       
 Back Trajectory – Evansville AirNow - Midwest 

                       

 
Jasper 

Golf Course 
Sports Complex Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

8/18/2006 Did not report 43.1 44.3 38.4 Did not report 39.6 40.2 40.5 
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Wind Rose – Vanderburgh County                       Wind Rose – Dubois County 

    
Back Trajectory – Evansville                                       AirNow - Midwest 

  

 Sports Complex 
Jasper 

Golf Course 
Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

2/21/2007 Did not report 
Did not 
report 

34.7 Did not report Did not report Did not report Did not report Did not report 
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Wind Rose - Evansville                         Wind Rose – Dubois County 

 
  Back Trajectory – Evansville AirNow - Midwest 

    

 Sports Complex 
Jasper 

Golf Course 
Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

6/14/2007 24.2 Did not report 23.6 24.5 25.4 Did not report 28.2 31.5 
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Wind Rose - Evansville                        Wind Rose – Dubois County 

 
 Back Trajectory – Evansville AirNow - Midwest 

   

 Sports Complex 
Jasper 

Golf Course 
Jasper Post Office Knox Co Spencer Co. Civic Center W. Mill Road Univ. Of Evansville 

6/17/2007 32.5 31.9 31.0 31.2 31.1 Did not report 29.1 29.6 
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Southwest Indiana Major Stationary Source Controls 

 

U.S. EPA and LADCO modeling for future year design values have consistently shown that existing national 

emission control measures will bring the Southwest Indiana counties into attainment of the annual PM2.5 

NAAQS.  Emission control measures to be implemented over the next several years will provide even greater 

assurance that air quality will continue to meet the standard into the future.  U.S. EPA future year modeling of 

national emission control strategies showed the Southwest Indiana counties will attain the 24-hour PM2.5 

NAAQS without additional national emission controls by 2009.  Future national and local emission control 

strategies will ensure that each PM2.5 attainment area in Southwest Indiana will be maintained with an 

increasing margin of safety over time.  

 

Most of the primary stationary sources within the Southwest Indiana region are already subject to federal 

control programs, including Best Available Retrofit Technology (BART). Since BART is considered equivalent 

to Reasonably Available Control Technology (RACT), these sources would not be subject to RACT 

requirements for nonattainment areas under the implementation rule for PM2.5. As a result, the inclusion of 

counties beyond those where monitored violations occur will not achieve additional emission reductions or 

advance the attainment date under the 24-hour PM2.5 standard.  

 

The designation of counties that measure air quality that meets the standard (i.e., Dubois and Spencer), or 

counties or portions of counties with major stationary sources would serve no purpose. Additional emission 

reductions will not be achieved, currently violating counties will achieve compliance in advance of the 

applicable deadline, and the attainment date will not move forward or backward as a result.  
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Tippecanoe County 

 

 

Indiana Recommendation  

On May 30, 2008, Indiana recommended Tippecanoe County be designated as nonattainment based on 2005-

2007 monitoring data.   

 

U.S. EPA Proposed Nonattainment Designation  
On August 18, 2008, U.S. EPA indicated its intention to include Tippecanoe County in the Lafayette 

nonattainment area.   

 

The proposed nonattainment designation for Tippecanoe County is based solely on a violation of the 24-hour 

PM2.5 standard from 2005-2007. However, air quality has improved significantly and the area will attain the 

standard by the close of 2008. U.S. EPA must ensure that designations are effective based on 2006-2008 

monitoring data and that Tippecanoe County is designated in accordance with the most current measured air 

quality. 

 

 

 

 


