Appendix A-2

2005-2007 Monitoring Data Analysis

Analysis of NE Illinois and NW Indiana PM2.5 Data 
2005 – 2007
Background

Counties in Northwest Indiana and Northeast Illinois are classified as nonattainment for PM2.5 and combined into one non-attainment area based upon the metropolitan statistical area.  Indiana population-exposure sites with complete data in Lake and Porter counties have shown attainment of the PM2.5 annual NAAQS since 2003.  Sites in Cook County, Illinois generally have shown attainment except at locations west and northwest of downtown Chicago.  Analyses performed by IDEM show that background concentrations and local sources have much greater impact on these particular monitors than sources in NW Indiana.
Data for 2005-2007 indicate that a total of five monitoring sites in Cook County, IL exceed the annual fine particle NAAQS. This includes the site closest to Indiana, 170310022, 3535 E. 114th Street, Chicago.  This site is classified as a population-exposure site.  Its three year design value for 2005-2007 is 15.3 ug/m3.  The purpose of this analysis is to determine culpability of Indiana sources on the IL nonattainment sites to help determine the course of action to be taken with the current PM2.5 redesignation request for Northwest Indiana.
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There are two monitoring sites in close proximity to 170310022, one at 103rd and Luella Streets in Chicago, Illinois (170310050) and one at Robertsdale in Hammond, Indiana (180892010).  170310050 is classified as source-oriented / population-exposure and has a 2005-2007 design value of 14.7 ug/m3.  Site 180892010 has a design value for the same time period of 14.0 ug/m3.  It is classified as a population-exposure site.  The map below illustrates the close proximity of the locations of these monitoring sites.  Monitoring data from these three sites are in the graphs below.  Trends are very similar.
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In order to make an assessment of areas of influence on these sites, the days with the highest peak values were examined.  With a design value only slightly above the NAAQS, monitor values can be influenced heavily by a few peak values.  Therefore, for days with values over 30 ug/m3, several meteorological parameters were examined.  There were 48 days meeting these criteria.  Table 1 show the days included in this analysis.

Table 1

	
	High 24-hour Values
	
	
	
	High 24-hour Values
	

	
	
	
	
	
	
	Sorted by Date
	

	 
	170310022
	170310050
	180892010
	
	 
	170310022
	170310050
	180892010

	6/27/05
	49.2
	52.1
	49.1
	
	1/25/05
	 
	33.1
	28.1

	2/3/05
	45.7
	46.1
	42
	
	1/31/05
	 
	42.1
	32.1

	8/2/05
	42.7
	45
	40.9
	
	2/3/05
	45.7
	46.1
	42

	9/21/07
	38.6
	30.6
	30.9
	
	2/6/05
	 
	27.1
	24.7

	11/20/07
	35.7
	36.3
	32
	
	2/23/05
	 
	26.2
	 

	6/17/07
	35.5
	33.6
	36.5
	
	2/25/05
	 
	28.6
	 

	5/24/07
	34.8
	33.2
	29.3
	
	3/5/05
	26.8
	27.7
	26

	8/8/05
	34.2
	36.4
	33.6
	
	3/18/05
	28.7
	 
	 

	10/13/05
	33.9
	30.6
	29
	
	5/19/05
	 
	29.8
	27.6

	5/30/07
	33.1
	 
	32.2
	
	6/3/05
	27.3
	26.9
	26.7

	10/31/05
	32.6
	31.3
	30.2
	
	6/24/05
	 
	31.9
	32.4

	11/7/06
	31.8
	35.6
	29.5
	
	6/27/05
	49.2
	52.1
	49.1

	9/7/05
	31.5
	31.6
	32
	
	7/12/05
	 
	27.7
	26.5

	8/26/05
	31.1
	32.9
	31.5
	
	8/2/05
	42.7
	45
	40.9

	9/13/05
	30.2
	32.6
	30
	
	8/8/05
	34.2
	36.4
	33.6

	
	
	
	
	
	8/26/05
	31.1
	32.9
	31.5

	
	
	
	
	
	9/7/05
	31.5
	31.6
	32

	
	
	
	
	
	9/10/05
	 
	38.5
	37

	
	
	
	
	
	9/13/05
	30.2
	32.6
	30

	
	
	
	
	
	10/4/05
	 
	24
	25.4

	
	
	
	
	
	10/13/05
	33.9
	30.6
	29

	
	
	
	
	
	10/31/05
	32.6
	31.3
	30.2

	
	
	
	
	
	12/6/05
	27.1
	 
	28.2

	
	
	
	
	
	12/9/05
	 
	 
	27.4

	
	
	
	
	
	12/21/05
	 
	38.2
	36.6

	
	
	
	
	
	12/24/05
	 
	28.6
	25.9

	
	
	
	
	
	1/17/06
	25.3
	26.6
	23.6

	
	
	
	
	
	1/23/06
	27
	 
	24.1

	
	
	
	
	
	2/22/06
	22.8
	24.3
	26.2

	
	
	
	
	
	3/6/06
	23.7
	26.3
	22.4

	
	
	
	
	
	7/19/06
	 
	27.6
	27.9

	
	
	
	
	
	8/6/06
	 
	 
	26.3

	
	
	
	
	
	8/18/06
	 
	 
	32

	
	
	
	
	
	11/7/06
	31.8
	35.6
	29.5

	
	
	
	
	
	2/12/07
	 
	26.6
	 

	
	
	
	
	
	3/1/07
	25.8
	24.2
	24.7

	
	
	
	
	
	3/10/07
	 
	22.3
	25

	
	
	
	
	
	5/24/07
	34.8
	33.2
	29.3

	
	
	
	
	
	5/30/07
	33.1
	 
	32.2

	
	
	
	
	
	6/17/07
	35.5
	33.6
	36.5

	
	
	
	
	
	7/5/07
	26.3
	28.5
	27.9

	
	
	
	
	
	7/26/07
	 
	24
	25

	
	
	
	
	
	8/1/07
	 
	30.8
	35.2

	
	
	
	
	
	9/21/07
	38.6
	30.6
	30.9

	
	
	
	
	
	11/20/07
	35.7
	36.3
	32

	
	
	
	
	
	12/17/07
	 
	 
	25.4

	
	
	
	
	
	12/19/07
	 
	51.3
	 

	
	
	
	
	
	12/20/07
	 
	 
	40.9


A look at the annual fine particle values for Indiana and Illinois monitors near the Indiana/Illinois state line show Site 170310022 had a higher annual value in 2007 than Sites 180892010 or 170310050, as shown below in Table 2.  These two monitors are located within two miles of Site 170310022 and should reflect similar values.  However, in 2007, Site 170310022 showed a value 1.6 ug/m3 higher than Site 170310050.  Emissions from Lake and Porter would impact Sites 180892010, 170310022 and 170310050 equally due to their close proximity to each other.  This fact would indicate that Site 170310022 may be impacted by nearby local sources that do not impact Site 170310050 to the northwest or Site 180892010 located to the east-southeast of the 170310022 monitor. Overhead photographs of the area surrounding the monitors show that there is a large industrialized area extending northwest to southwest of 170310022.  Fugitive emissions from this area could reasonably account for the monitoring differential between the sites
Chart 1 shows the annual fine particle design values for monitors in the area, with Site 170310022 the highest among all surrounding monitors.    
Table 2
Annual PM2.5 Design Values

	Site ID
	Site Address
	2005
	2006
	2007

	180892010
	Hammond - Robertsdale
	15.6
	14.8
	13.7

	180890006
	East Chicago
	15.8
	13.2
	14.4

	180890027
	Highland
	15.5
	12.3
	13.2

	180891003
	Gary - Ivanhoe
	15.7
	12.6
	14.0

	180892004
	Hammond - Purdue
	15.4
	12.7
	13.7

	180890031
	Water Plant
	17.0
	13.3
	14.6

	170310022
	3535 E. 114th St.
	16.9
	13.2
	15.7

	170310050
	103rd And Luella
	16.6
	13.3
	14.1

	170310076
	7801 Lawndale
	16.6
	13.5
	14.3

	170312001
	12700 Sacramento
	16.4
	13.2
	14.3

	170313301
	60th St. & 74th Ave.
	16.9
	13.8
	14.8


Chart 1
2005 - 2007 Annual PM2.5 Design Values
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Data Analysis
The following section provides day by day values from available sites for each day that one of the three sites had fine particle values above 30 ug/m3.  Included with the monitored values are a wind rose, back trajectory analysis, and AirNow slide.    The data is arranged by year, in the order of the highest days.

Also available for some of the days is speciated PM2.5 data.  This includes total PM2.5, sulfates, carbon, and nitrates.  Sites operating in Northwest Indiana were at Hammond Purdue and Gary IITRI.  These monitors operate on a one-in-six day schedule, so data are not always available to compare to samples that run on a one-in-three day schedule.

Many of the days with high values are part of multi-day episodes which saw high values across the Midwest.  Examples are the late January - early February 2005 and late June 2005 episodes.  The AirNow slides are particularly useful in showing the scope of elevated values.  Studies conducted by LADCO show that as a general rule, regional episodes are sulfate driven in warm months and nitrate driven in cold months.  The role of carbon, which possibly indicates local sources in some cases, is less understood.

-
For 2005, when data was available for all three sites, values seldom differed by more than 2 - 3 ug/m3.  Monitoring sites tracked closely together, indicating widespread elevated values throughout the area.  Surface winds generally had a southerly component on the days with values above 30 ug/m3 ; with southwesterly, westerly or easterly components on other days.
-
For 2006, when data was available for all three sites, values seldom differed by more than 2 - 3 ug/m3.  Monitoring sites tracked closely together, indicating widespread elevated values throughout the area.  Surface winds generally had a south southwesterly component on the days with values above 30 ug/m3; with a westerly component on other days.

-
For 2007, when data was available for all three sites, values seldom differed by more than 3 - 4 ug/m3.  Monitoring sites tracked closely together, indicating widespread elevated values throughout the area.  Surface winds generally had an easterly component on the days above 30 ug/m3; with a southerly or westerly component on other days.

Surface wind conditions, as measured at the Midway Airport on the higher fine particle days at Site 170310022 were observed from all directions with winds mainly coming from the south and southwest. 
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Culpability Analysis

A summary of the data from 2005 through 2007 indicate that on the days with elevated levels of PM2.5, surface and upper air winds came from every direction.   The majority of the winds on the higher PM2.5 days came from the south, west and east directions.  The back trajectories show that a majority of the previous day’s air came from the south, west and southwest with more stagnant conditions when the air was recirculated over the area.  This information suggests that the violating Illinois monitors are impacted from all surrounding areas and local emissions will have a greater impact on the violating monitors.

To further demonstrate this point, LADCO conducted annual PM2.5 particulate source apportionment (PSAT) modeling for the Illinois monitoring sites.  Chart 2 below shows the PSAT results for Site 170310022, located at Washington High School and the closest Illinois PM2.5 monitoring site to the Indiana state line.

This modeling shows the regional areas that impact particular PM2.5 monitoring sites.  The PSAT results for this particular monitor show that it is overwhelmingly impacted from the Chicago, Illinois portion of the nonattainment area, with a large portion of the emissions originating from area, marine/airplane/rail, mobile and non-EGU emission sources.  Lake and Porter county emissions have a lesser impact than Wisconsin, Illinois and boundary conditions.

.  
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Highest values in three year period - wide-spread regional episode.  Nearby speciated site indicated very high sulfates.





-  Surface winds from the South and South Southwest


-  Back trajectories from the South and Southeast








Wide-spread regional episode.  High nitrates and carbon from speciated sites.





-  Surface winds from the West


-  Back trajectories from the West with some recirculation of lower level winds from the east








Wide-spread regional episode.  High sulfates from speciated sites.








-  Surface winds from the South and South Southwest


-  Back trajectories, upper from the South  and Southwest, lower level from South and Southeast 








Uniformly elevated levels across Midwest, speciated sites show high sulfates.





-  Surface winds from the Southwest


-  Back trajectories upper from the West  and Southwest, lower level from East 








Uniformly elevated levels across the Midwest.  Sulfates and carbon elevated at speciated sites.





- Surface winds from South and Southeast


- Back trajectories from West at upper level, recirculating from South and East at lower levels





Widespread elevated values across Midwest.  Speciated sites measured nearly equal amounts of sulfate, carbon, and nitrate.





- West and Southwest winds from surface and back trajectory charts





Elevated levels across Midwest, higher in upper Midwest.  High sulfate levels at speciated sites.





- Surface winds from South and Southwest


- Back trajectories from West and Northwest at upper levels, South and Southwest lower level





Widespread elevated levels in Midwest.  Speciated sites measured high sulfates.





- Surface winds from East to South


- Back trajectories vary from South at upper levels to East and Southeast at lower levels





Widespread levels across Midwest, especially elevated from IL-IN border east. High sulfates and carbon at speciated sites.





Surface winds and back trajectories both from Southwest





- Uniformly elevated levels across the Midwest, speciated sites show high sulfates and organic carbon.








- Surface winds were from the South and South Southwest 


- Back trajectories show winds from the Southwest 








- Uniformly elevated levels across the upper Midwest.  No speciated data was available for this day.








- Surface winds were from the East, North and Northeast 


- Back trajectories show upper air wind more from the Southwest with lower level winds from the Northeast








- Uniformly elevated levels across the Midwest, speciated sites show high sulfates and organic carbon.





- Surface winds were from the East 


- Back trajectories show upper air wind more from the West and Northwest with lower level winds from the East








- Uniformly elevated levels across the eastern and southern Midwest, speciated sites show high organic carbon and sulfates.





- Surface winds were from the South 


- Back trajectories show winds from the South








- Uniformly elevated levels across the upper Midwest with higher values in northern Lake Michigan, speciated sites show high sulfates and organic carbon.








- Surface winds were from the South and South Southeast 


- Back trajectories show winds from the South








- Uniformly elevated levels across the northern and western Midwest, speciated sites show high nitrates, sulfates and organic carbon.











- Surface winds were from the North 


- Back trajectories show upper air winds from the South and lower level winds from the Southeast
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