Appendix C
Unmonitored Area Analysis

Introduction

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 fine particle standard despite the fact that there are no fine particle 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 following is an unmonitored area analysis for these four counties.  
Indiana Monitoring Network

Ambient fine particle monitors in the Central Indiana area provide adequate coverage, as per 40 CFR, Part 58, Appendix D, 4.7.  Indiana has placed fine particle monitors as per this guidance that based the number of monitors on the population of the metropolitan statistical area (MSA) and the design values for monitored areas.  The monitors are therefore concentrated in the more urban areas where higher pollutant concentrations are expected.  Aside from Marion County there are fine particle monitors located in nearby Madison, Howard, Henry and Tippecanoe Counties, which have MSAs with populations greater than 100,000.  While these monitors were sited due to the proximity to the urban center of their respective MSAs, the resulting design values between these monitors are comparable with the latest 3 year values (2005-2007) and range between 32 and 37 µg/m3.  Figure 1 shows the Central Indiana PM2.5 monitoring network.  
Figure 1
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Regional, Urban and Neighborhood Monitors
Figure 2 below shows the Central Indiana monitors.  The circles surrounding the monitors indicate the spatial scale of coverage for each of the monitors.  The spatial scale of representation describes the physical dimensions of the air parcel measured at and near the monitor.  In the rural areas, the air quality in the spatial coverages of the regional and urban monitor is considered to have similar concentrations.  The monitors shown in Figure 2 are those closest to the unmonitored nonattainment areas for the annual PM2.5 standard.

Figure 2
Spatial Representation for Central Indiana PM2.5 Monitoring Sites
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A regional monitor has a spatial scale of representation which extends from tens to hundreds of kilometers from the monitoring site.  The Shenandoah fine particle monitor, located in Henry County, represents a regional scale monitor.  This monitor measures air quality representative of a geographic range that includes most of the Central Indiana annual PM2.5 nonattainment area.  The Shenandoah fine particle monitor’s current daily PM2.5 3-year design value (2005-2007) is 32 µg/m3; indicating low, rural area readings.

An urban monitor has a spatial scale of representation which extends from 4 to 50 kilometers from the monitoring site.  The Indianapolis Mann Road fine particle monitor is an urban monitor and its spatial scale of representation extends into Hendricks, Morgan and Johnson counties.  The Mann Road monitor represents a downwind urban scale monitor, whose air quality monitoring extends out 50 kilometers, from Morgan and Johnson counties while Hendricks County is located approximately 10 miles to the west of the Mann Road monitor.  The Mann Road fine particle monitor’s current daily PM2.5 3-year design value (2005-2007) is 35 µg/m3.

A neighborhood monitor has a spatial scale of representation which extends from 0.5 to 4.0 kilometers from the monitoring site.  Hamilton County would be considered downwind of the Indianapolis East 75th Street monitor, located approximately 4 kilometers to the south of Hamilton County.  The Indianapolis Washington Park, East 75th Street, West 18th Street and East Michigan Street fine particle monitors are neighborhood monitors with spatial extent up to 4 kilometers with uniform land use. While the neighborhood monitors represent a small portion of an urban area, the daily concentrations are fairly consistent for urbanized PM2.5 concentrations.  PM2.5 concentrations in less populated areas and more rural settings would be expected to be lower.
24-hr PM2.5 Monitor Values
Tables 1 and 2 below show the daily 98th percentile values and the daily site design values for Central Indiana from 2000-2007.  The highlighted fine particle monitors in the table are those located outside the urban center of Indianapolis,  Mann Road, E. 75th St. and the monitors in Henry and Madison Counties, which typically have lower annual design values than the three monitors impacted by emissions from the Indianapolis urban core. 
Average differences in concentrations between the rural monitors and urban monitors range from 32 µg/m3 to 40 µg/m3 for a three year design value.  In addition, the Henry County monitor shows lower design values that would represent the eastern portion of Hamilton county.  It appears that the higher annual fine particle concentrations are found in or near the urban center of Indianapolis.  This fact is shown in the daily 98th percentile values and the three year daily site design values for each of the five Marion County fine particle monitors and surrounding county monitors over the past 8 years (2000-2007).  
The Indiana Department of Environmental Management (IDEM) maintains four monitoring sites that are intended to reflect air quality in a relatively small geographic area directly influenced by a specific source or sources of air pollution, commonly referred to as source oriented monitors.  Two of these monitors are located in Indianapolis; S. West St and English Ave.  U.S. EPA visited the four monitoring sites to determine if the monitors should be used in comparison of the daily standard.  While the source oriented monitors in Marion County have population nearby they are largely influenced by nearby sources.  These monitors are not used to determine attainment with the annual fine particles standard but U.S. EPA determined they could be compared to the daily standard.  IDEM considers these to be hot spots and not reflective of the true air quality in the area.  IDEM will work with the sources to address emissions that are contributing to the high annual values at these sites.  
IDEM also operates five other monitors in the PM2.5 monitoring network that collect background fine particle concentrations.  One of these monitors (Shenandoah) is located in Central Indiana.  U.S. EPA determined that this monitor is not used for comparison to the annual fine particles standard but is compared to the daily fine particle standard.
Table 1
Daily 98th Percentile Values for Central Indiana from 2000 – 2007
	County
	 Site
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Marion
	Mann Road
	33.5
	31.0
	39.6
	33.7
	29.3
	39.4
	31.0
	35.6

	Marion
	Washington Park
	36.5
	37.2
	35.0
	39.3
	31.0
	42.5
	31.7
	38.8

	Marion
	E. 75th St.
	35.1
	35.9
	33.3
	38.0
	28.7
	43.4
	30.7
	33.5

	Marion
	S. West St.
	36.8
	36.4
	36.5
	37.9
	31.7
	43.9
	37.5
	38.3

	Marion
	English Ave
	39.5
	44.1
	44.8
	39.4
	31.1
	44.0
	36.2
	38.8

	Marion
	W. 18th St.
	36.3
	38.5
	26.8
	36.2
	31.9
	45.7
	34.8
	38.4

	Marion
	E. Michigan St.
	35.7
	39.5
	36.7
	36.7
	31.3
	40.3
	33.5
	37.2

	Madison
	Anderson
	33.1
	36.8
	34.2
	35.5
	28.2
	38.3
	28.0
	34.3

	Henry
	Shenandoah 
	19.8
	30.7
	29.7
	31.4
	26.9
	37.3
	27.2
	32.4

	Howard
	Kokomo
	34.3
	38.1
	29.7
	33.1
	27.6
	37.6
	27.6
	33.6

	Tippecanoe
	Lafayette
	34.0
	35.5
	29.4
	34.5
	26.4
	49.3
	27.0
	34.2


Table 2
Daily Site Design Values for Central Indiana from 2000 – 2007
	County
	 Site
	00-02
	01-03
	02-04
	03-05
	04-06
	05-07

	Marion
	Mann Road
	35
	35
	34
	34
	33
	35

	Marion
	Washington Park
	36
	37
	35
	38
	35
	38

	Marion
	E. 75th St.
	35
	36
	33
	37
	34
	36

	Marion
	S. West St.
	37
	37
	35
	38
	38
	40

	Marion
	English Ave
	43
	43
	38
	38
	37
	40

	Marion
	W. 18th St.
	34
	34
	32
	38
	37
	40

	Marion
	E. Michigan St.
	37
	38
	35
	36
	35
	37

	Madison
	Anderson
	35
	36
	33
	34
	32
	34

	Henry
	Shenandoah H.S.
	27
	31
	29
	32
	30
	32

	Howard
	Kokomo
	34
	34
	30
	33
	31
	33

	Tippecanoe
	Lafayette
	33
	33
	30
	37
	34
	37


Red text indicates the Daily Site Design Value is above the 24-hr Standard of 35 µg/m3.  Also note that the 24-hr standard was revised and lowered on September 21, 2006 so values above 35 µg/m3 during the years of 2000-2005 are not considered over the standard since the daily 24-hr PM2.5 standard during that time was still 65 µg/m3.  
Unmonitored Area Analysis 
U.S. EPA has developed the “Modeled Attainment Test Software” (MATS) to spatially interpret data, adjust spatial fields with modeled output gradients and multiply the fields by modeled Relative Reduction Factors (RRFs). However, the PM2.5 portion of MATS is not available at this time.  U.S. EPA guidance recommends using nearby ambient data as well as modeled output to determine the concentrations in unmonitored areas.  In the case of the unmonitored areas of Hamilton, Hendricks, Johnson and Morgan Counties, ambient monitored data in Marion County shows decreasing design values and future year modeled results at all Marion County fine particle monitors as falling below the daily 24-hr fine particle standard.  

A Review of the LADCO Round 5 modeling results for Marion County and other Central Indiana PM2.5 monitoring sites are shown in Table 3.  The highlighted values in the table below accent the Marion County monitors and their decreasing design values and future year modeled results.  The 2009 modeled results show that the highest modeled concentrations will be 34 µg/m3 at the Mann Road monitor.  However the Mann Road monitor was discontinued at the end of 2007.  The next highest future year value is 32 µg/m3 found at both of the source oriented monitors (S. West St. and English Ave.) in Marion County.  Given the fact that these two monitor are directly influenced by nearby sources the next highest value in Marion County is 29 µg/m3 at Washington Park.  This value is 6 µg/m3 below the daily fine particle standard of 35.0 µg/m3 with other modeled results in Marion County and other nearby areas being much lower.  Modeling results for 2012 and 2018 indicate future year design values will continue to decrease in all areas.  These results confirm that the adjacent U.S. EPA designated nonattainment counties of Hamilton, Hendricks, Johnson and Morgan will be in attainment of the daily fine particle standard by 2009 and continue through 2018 as modeled fine particle concentrations are less than 34 µg/m3 and continue to decrease into the future.
Table 3.7

Modeling Results for Central Indiana PM2.5 Monitors for 2009, 2012 and 2018
	
	
	
	2005
	2009
	2012
	2018

	Monitor
	Site
	County
	Base Year
	Future Year
	Future Year
	Future Year

	180650003
	Shenandoah 
	Henry
	32
	25
	26
	26

	180670003
	Kokomo
	Howard
	33
	27
	25
	24

	180950009
	Anderson
	Madison
	34
	29
	28
	27

	180970042
	Mann Road
	Marion
	39
	34
	29
	30

	180970043
	S. West St.
	Marion
	38
	32
	34
	34

	180970066
	English Ave
	Marion
	37
	32
	32
	33

	180970078
	Washington Park
	Marion
	36
	29
	32
	32

	180970079
	E. 75th St.
	Marion
	39
	32
	29
	30

	180970081
	W. 18th St.
	Marion
	36
	28
	32
	32

	180970083
	E. Michigan St.
	Marion
	32
	25
	28
	29

	181570008
	Lafayette
	Tippecanoe
	37
	30
	30
	31
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