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Introduction 
 
This document provides U.S Environmental Protection Agency (EPA) Region 4 rationale for 
concurrence or non-concurrence with exceptional event flags on the 24-hr average PM2.5 
concentrations recorded at various Air Quality System (AQS) sites within the Georgia 
Department of Natural Resources Environmental Protection Division (EPD) Ambient Air 
Monitoring Network.  The exceptional event flags that EPA Region 4 has concurred with will be 
excluded from use in determinations of exceedances and National Ambient Air Quality 
Standards (NAAQS) violations. 
 
According to 40 CFR 50.1(j): 

“Exceptional event means an event that affects air quality, is not reasonably controllable 
or preventable, is an event caused by human activity that is unlikely to recur at a 
particular location or a natural event, and is determined by the Administrator in 
accordance with 40 CFR 50.14 to be an exceptional event. It does not include stagnation 
of air masses or meteorological inversions, a meteorological event involving high 
temperatures or lack of precipitation, or air pollution relating to source noncompliance.” 

 
§50.14(b)(2) also states: 

“EPA shall exclude data from use in determinations of exceedances and NAAQS 
violations where a State demonstrates to EPA's satisfaction that emissions from fireworks 
displays caused a specific air pollution concentration in excess of one or more national 
ambient air quality standards at a particular air quality monitoring location and otherwise 
satisfies the requirements of this section. Such data will be treated in the same manner as 
exceptional events under this rule, provided a State demonstrates that such use of 
fireworks is significantly integral to traditional national, ethnic, or other cultural events 
including, but not limited to July Fourth celebrations which satisfy the requirements of 
this section.” 

 
Finally, §50.14(c)(3)(iii) states: 

“The demonstration to justify data exclusion shall provide evidence that: 
(A)  The event satisfies the criteria set forth in 40 CFR 50.1(j); 
(B) There is a clear causal relationship between the measurement under consideration and 

the event that is claimed to have affected the air quality in the area; 
(C)  The event is associated with a measured concentration in excess of normal historical 

fluctuations, including background; and 
(D)  There would have been no exceedance or violation but for the event. 

 
Each PM2.5 24-hr average concentration requested for exclusion was first evaluated against these 
criteria using a two-step analysis.  This analysis was designed to compare the requested value to 
historical values observed at the site and determine whether any exceedances could have been 
caused by the claimed event. 
 
Step 1: Monthly Average Comparison 
 
Using 24-hr PM2.5 data from AQS for 2004-2007, a comparison three-year monthly average was 
calculated.  The three-year monthly average concentration was calculated excluding data from 
the year in which the data in question was collected.  For example, a requested value in May 
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2006 was compared to the average of all the samples collected at the site during May 2004, May 
2005, and May 2007.  If the three-year average was greater than the annual PM2.5 NAAQS (15.0 
µg/m3) and the requested value was less than the 24-hr PM2.5 NAAQS (35 µg/m3), then EPA 
concurrence was not given to the requested value.  This is because in EPA’s judgment there is 
insufficient evidence that “there would have been no exceedance or violation but for the event” 
as required by §50.14(c)(3)(iii)(D) because the normally expected concentration at the site (the 
three-year monthly mean concentration) is in excess of the NAAQS. 
 
Step 2: Monthly 84th Percentile Comparison 
 
Using 24-hr PM2.5 data from AQS for 2004-2007, a comparison three-year upper 84th percentile 
was calculated for the month in which the requested value was collected.  The three-year 
monthly 84th percentile was calculated excluding data from the year in which the data in question 
was collected.  For example, a requested value in May 2006 was compared to the upper 84th 
percentile calculated from of all the samples collected at the site during May 2004, May 2005, 
and May 2007.  The calculated three-year monthly upper 84th percentile was considered to 
represent the range of normally expected high values at that site due to normal local and 
background sources  If the requested value was below the calculated three-year monthly upper 
84th percentile, EPA concurrence was not given to the requested value.  This is because in EPA’s 
judgment that there is insufficient evidence to demonstrate that the NAAQS exceedance was 
caused by the claimed event as required by §50.14(c)(3)(iii)(D) and not by normal local and 
background sources at the site. 
 
If a requested value did not meet the requirements described in one or more of the above steps 
and the State did not submit compelling evidence to demonstrate that the event satisfied the 
exceptional event criteria, then EPA concurrence was not given to the exceptional event flag on 
the requested value.  The values that did meet all of the conditions described above were then 
evaluated against the requirements of §50.14(c)(3)(iii).  A summary of the approval or 
disapproval of all flagged data can be found in Appendix A. 
 
Summary of Maps and Graphs Used 
 
A variety of maps and graphs were used in this document.  Unless otherwise noted, these 
products were obtained from the DATAFED Data Views Catalog, which can be accessed at 
http://datafedwiki.wustl.edu/index.php/Data_Views_Catalog.  This includes maps using data 
from AQS, the National Aeronautics and Space Administration (NASA), and the Navy Aerosol 
Analysis and Prediction System (NAAPS).  Also, unless otherwise noted, all ambient air 
monitoring data used in this analysis was obtained from the EPA AQS database.  A summary of 
AQS site and parameter codes used in this document can be found in Appendix B. 
 
The following discussion will demonstrate that the 24-hr average PM2.5 concentrations observed 
at various Georgia Environmental Protection Division network monitoring sites on the following 
dates meet or fail to meet the criteria laid out in the Exceptional Events Rule, §50.14. 



 

 
 

4

EXCEEDANCE EVENT:  Prescribed Burning 
 
Exceedance Date: 2/28/2007 
MSA: Atlanta-Sandy Springs-Marietta, GA 
Event Description: Transport of smoke from prescribed burning southeast of Atlanta. 
 
 
Table 1: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

13-121-0032-1 2/28/2007 29.7 13.9 18.4 22.7 NO 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Georgia EPD claims that smoke from prescribed burning 
southeast of Metro Atlanta caused NAAQS exceedances at the site listed above.  According to 
§50.14(b)(3): 
 
“EPA shall exclude data from use in determinations of exceedances and NAAQS violations, 
where a State demonstrates to EPA's satisfaction that emissions from prescribed fires caused a 
specific air pollution concentration in excess of one or more national ambient air quality 
standards at a particular air quality monitoring location and otherwise satisfies the requirements 
of this section provided that such emissions are from prescribed fires that EPA determines meets 
the definition in §50.1(j), and provided that the State has certified to EPA that it has 
adopted and is implementing a Smoke Management Program or the State has ensured that 
the burner employed basic smoke management practices. If an exceptional event occurs 
using the basic smoke management practices approach, the State must undertake a review of its 
approach to ensure public health is being protected and must include consideration of 
development of a SMP.” 
 
Georgia EPD did not submit documentation that a Smoke Management Program or basic smoke 
management practices were employed during this event.  Therefore, the event does not meet the 
requirements of the exceptional events rule for exclusion of data from NAAQS calculations.  
EPA concurrence was not given to this exceptional event flag.  
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EXCEEDANCE EVENT: Georgia / Florida Wildfires 
 
Exceedance Dates: 5/12/07, 5/22/07, 5/27/07, 5/31/07 
MSA: Atlanta-Sandy Springs-Marietta, GA 
Event Description: Transport of smoke from wildfires in Southern Georgia and northern 

Florida. 
 
 
Table 1: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

13-121-0048-1 5/12/2007 35 N/A N/A N/A NO 
13-089-0002-1 5/22/2007 50.6 16.1 23.3 25.8 YES 
13-089-2001-1 5/22/2007 79.8 15.3 21.3 24.4 YES 
13-115-0005-1 5/22/2007 36.7 18.1 24.0 30.6 YES 
13-121-0032-1 5/22/2007 64.5 16.1 23.8 26.2 YES 
13-063-0091-1 5/27/2007 44.8 16.6 23.8 26.2 YES 
13-067-0003-1 5/27/2007 77.6 16.3 23.4 27.8 YES 
13-067-0004-1 5/27/2007 70.8 16.2 23.5 27.1 YES 
13-089-2001-1 5/27/2007 43.4 15.3 21.3 24.4 YES 
13-121-0048-1 5/27/2007 60.8 N/A N/A N/A YES 
13-089-0002-1 5/31/2007 35.1 16.1 23.3 25.8 NO 
13-089-2001-1 5/31/2007 37.9 15.3 21.3 24.4 YES 
13-121-0032-1 5/31/2007 38.8 16.1 23.8 26.2 YES 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Georgia EPD claims that smoke from wildfires in Georgia and 
Florida caused NAAQS exceedances at the sites listed above.  All of the requested values  passed 
both steps of the initial two-step analysis, with exception of the values collected at the Georgia 
Tech site (AQS ID: 13-121-0048) for which historical data was not available and no initial two-
step analysis could be performed. 
 
The Bugaboo Scrub Fire (Figure 1a) was a wildfire that occurred from April to June in 2007 and 
ultimately became the largest fire in recent history of both Georgia and Florida. The Bugaboo, 
which was not actually named until it had burned for nearly a month, started in the Okefenokee 
Swamp, most of which is located in Georgia. It was previously known as the Sweat Farm Road 
Fire, which merged with the Big Turnaround Complex fire (Figure 1b).  Due to the amount of 
acreage consumed from these wildfires, copious smoke impacted sites around Region 4 from 
May through the first week of June, in many cases causing very large increases in the 24 hour 
PM2.5 mass. 
 
Figure 2 shows an image taken by the National Oceanic and Atmospheric Administration’s 
(NOAA) Geostationary Satellite Server (GOES).  This image, taken on May 22, 2007, shows a 
large plume of smoke from the wildfires impacting the Atlanta area. 
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B) Causal Relationship Between the Event and Air Quality 
 
PM2.5 speciation data was collected at the South DeKalb site (AQS ID 13-089-0002) on a 1 in 3 
day sampling schedule.  Because of this schedule, speciation data was not collected on some of 
the days with claimed smoke impact, particularly May 22 and 31.  In order to obtain a more 
complete picture of the air quality during this period, data from the Southern Company 
Southeastern Aerosol Research and Characterization (SEARCH) Study was used.  Information 
about the SEARCH study can be found at:  
http://www.atmospheric-research.com/studies/SEARCH/index.html. 
 
A map of the location of the Jefferson Street SEARCH site, as well as the impacted GA EPD 
monitoring sites, is shown in Figure 3.  Figures 4a and 4b show PM2.5 sulfate and organic carbon 
concentrations collected at the Jefferson St. and South DeKalb sites during May and June, 2007.  
Elevated levels of organic carbon were observed on May 22, 27, and 31, indicating impact from 
smoke.  Also, sulfate levels were not observed to be above normal concentrations on any of these 
days suggesting that the observed elevated PM2.5 levels were not due to local stationary and 
mobile sources. 
 
In order to more accurately assess the possible impact of smoke on this day, wind trajectories 
were analyzed for each of the requested days.  Figure 5 illustrates backward wind trajectories 
that passed through southern Georgia and northern Florida on May 12, 22, 27, and 31.  The 
figure confirms air transport from the claimed source region to the Atlanta area on May 22, 27, 
and 31, but does not show significant transport from the source region on May 12.  Figure 6 
shows the atmospheric aerosol concentrations observed by the National Aeronautics and Space 
Administration (NASA) Ozone Monitoring Instrument (OMI) satellite.  These images confirm 
high aerosol concentrations in the claimed source region of southern Georgia and northern 
Florida. 
 
The wildfires and their impact on air quality were also well documented by The Atlanta Journal-
Constitution and other local news sources.  Several news articles and photographs from these 
days were submitted to EPA by the Georgia EPD. 
 
C) Comparison to Historical Levels 
 
In order to further assess the impacts of the Georgia and Florida fires, the values in question were 
compared to historical levels observed at each site.  Table 1 shows that all of the values that 
passed both steps of the initial two-step analysis are significantly greater than the 95th percentile 
calculated from data collected during the month of May for 2004-2006.  This is good evidence 
that the data were influenced by an exceptional event.  Figure 7 shows the spatially averaged 24-
hr average PM2.5 concentrations observed on each of the days in question.  Figures 8 and 9 show 
the excess PM2.5 concentrations observed above the 84th and 95th percentiles, respectively, on 
each of the days.  These maps show 24-hr average PM2.5 concentrations above the normal range 
of values observed in the Atlanta area during the month of May in the past. 
 
A scatter plot of all of the 24-hr average PM2.5 concentrations collected during 2004-2007 is 
shown in Figure 10.  The concentrations observed during the month of May are shown in red.  
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This figure demonstrates that many concentrations recorded during May 2007 far exceeded the 
normal range of values observed in the Atlanta area. 
 
D) Demonstration of No Exceedance “But For” the Event 
 
In order to quantify the impacts of the fire on observed PM2.5 concentrations, speciation data 
collected at the Jefferson St. SEARCH site and the South DeKalb site during May and June, 
2007 were used to approximate the organic mass increment of the observed PM2.5 mass that was 
caused by the wildfires.  The organic mass increment was calculated using the following 
equation, adapted from Turpin and Lim (2001). 
 

0.2)( ×−= averageobserved OCOCOMI  (Eq. 2) 
 
Where OMI is the organic mass increment due to smoke from the wildfire, OCobserved is the 
observed organic carbon mass, and OCaverage is the average organic carbon mass observed at the 
site during the month of May for 2004-2006.  A multiplier of 2.0 is used to approximate the total 
PM2.5 mass associated with smoke from wildfires (Turpin and Lim 2001).  The OMI values 
calculated for the Jefferson St. and South DeKalb sites during May and June, 2007 are shown in 
Figures 11a and 11b, respectively. 
 
In order to approximate the PM2.5 concentration that would have been observed but for the fire, 
the OMI was subtracted from the observed 24-hr average PM2.5 concentration.  This procedure 
was then repeated for each day that PM2.5 speciation data was collected during May and June, 
2007 to compare impacts of smoke on different days.  The results of this analysis are shown in 
Figure 12a and 12b.  Figure 12a illustrates the smoke impacts at the Jefferson St. SEARCH site, 
and Figure 12b shows the smoke impacts at the South DeKalb site.  These figures show the 
relationship between the observed PM2.5 concentrations at each site and the calculated “adjusted 
PM2.5 mass” (Observed PM2.5 – OMI) that approximates the PM2.5 concentrations that would 
have been observed but for the smoke impact.  The graph demonstrates that without the PM2.5 
mass emitted by the fire on May 22, 27, and 31, 2007, the 24-hr average PM2.5 concentration 
would have been below the 24-hr PM2.5 NAAQS of 35 µg/m3, and thus that there would have 
been no exceedance but for the wildfire. 
 
Since the values collected at the Jefferson St. site on each of the requested days met all of the 
requirements for exclusion from NAAQS calculations under the exceptional events rule, and 
since all of the requested values are in excess of the historical 95th percentile levels for the 
respective site (corroborating impact from an exceptional event), it can be assumed that all of the 
requested values were similarly impacted by the wildfires, even though speciation data was not 
collected at these sites (except for the South DeKalb site on 5/27).  The overall body of evidence 
indicates that there would have been no NAAQS exceedances of the 24-hr PM2.5 standard during 
this period but for the wildfires.   
 
EPA concurrence was given to all of the values requested on May 22, 27, and 31, 2007 except 
the concentration of 35.1 µg/m3 observed at the South DeKalb site on May 31 2007.  
Concurrence was not given to this value because by NAAQS rounding conventions, it is not an 
exceedance of the 24-hr PM2.5 standard of 35 µg/m3.  This means that in order for this value to be 
excluded from NAAQS calculations, it must be demonstrated that there would have been no 
exceedance of the annual PM2.5 NAAQS (15.0 µg/m3) but for the event.  PM2.5 speciation data 
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was not collected at the South DeKalb site on May 31, but the data collected at the Jefferson St. 
SEARCH site does not show that the adjusted PM2.5 level excluding the OMI from the fires 
would have been below the annual NAAQS of 15.0 µg/m3 in the Atlanta area on this day (see 
Figure 12a, adjusted PM2.5 mass at the Jefferson St site on May 31 was 21.3 µg/m3).   
 
EPA concurrence was also not given to the flagged concentration of 35 µg/m3 collected at the 
Georgia Tech site (AQS ID: 13-121-0048) on May 12th.  This measurement was not an 
exceedance of the 24-hr PM2.5 standard of 35 µg/m3, which means that in order for this value to 
be excluded from NAAQS calculations, it must be demonstrated that there would have been no 
exceedance of the annual PM2.5 NAAQS (15.0 µg/m3) but for the event.  Figures 11a and 11b do 
not show significant values for the OMI on this day, suggesting that this exceedance of the 
annual NAAQS was likely caused by other sources and not by smoke from the wildfires.  Also, 
the documentation submitted by Georgia EPD did not demonstrate a clear causal relationship 
between the measured concentration and the event, and did not demonstrate that there would 
have been no exceedance or violation but for the event. 
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Figure 1a: Big Turnaround fire April 29, 2007 Blaine 
Eckberg, USFWS 

Figure 1b: Georgia Forestry Commission - Aerial View 
of Sweat Farm Road Fire on April 28, 2007. 

 
 
Figure 2: NOAA GOES satellite image, May 22, 2007. 
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Figure 3: Map of PM2.5 monitoring sites in the Atlanta area. 
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Figure 4a: Jefferson St. PM2.5 Organic Carbon and PM2.5 Sulfate compared to total PM2.5 mass, May –June, 2007. 
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Figure 4b: South DeKalb PM2.5 Organic Carbon and PM2.5 Sulfate compared to total PM2.5 mass, May –June, 2007. 

0

5

10

15

20

25

30

35

40

45

50

5/
1/

20
07

5/
3/

20
07

5/
5/

20
07

5/
7/

20
07

5/
9/

20
07

5/
11

/2
00

7

5/
13

/2
00

7

5/
15

/2
00

7

5/
17

/2
00

7

5/
19

/2
00

7

5/
21

/2
00

7

5/
23

/2
00

7

5/
25

/2
00

7

5/
27

/2
00

7

5/
29

/2
00

7

5/
31

/2
00

7

6/
2/

20
07

6/
4/

20
07

6/
6/

20
07

6/
8/

20
07

6/
10

/2
00

7

6/
12

/2
00

7

6/
14

/2
00

7

6/
16

/2
00

7

6/
18

/2
00

7

6/
20

/2
00

7

6/
22

/2
00

7

6/
24

/2
00

7

6/
26

/2
00

7

6/
28

/2
00

7

6/
30

/2
00

7

SD PM2.5
SD OC Blank Adjusted
SD Sulfate

 



 

 
 

12

Figure 5: Backward wind trajectories passing through claimed source region, May 22, 27, and 31, 2007. 

 
May 12, 2007 

 
May 22, 2007 

 

  
May 27, 2007 May 31, 2007 

 
Figure 6: NASA OMI satellite aerosol index, May 22, 27, and 31, 2007. 
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Figure 7: Spatially averaged observed PM2.5 concentrations, May 22, 27, and 31, 2007. 
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Figure 8: Spatially averaged excess PM2.5 concentrations above the 84th percentile, May 22, 27, and 31, 2007. 
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Figure 9: Spatially averaged excess PM2.5 concentrations above the 95th percentile, May 22, 27, and 31, 2007. 
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Figure 10: Scatter plot of all 24-hr average PM2.5 concentrations recorded in the Atlanta area during 2004-2007.  
Values collected during the month of May are shown in red. 
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Figure 11a: Observed PM2.5 concentrations and calculated organic mass increment, Jefferson St. site, May – June, 
2007. 
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Figure 11b: Observed PM2.5 concentrations and calculated organic mass increment, South DeKalb site, May – June, 
2007. 
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Figure 12a Observed PM2.5 concentrations and adjusted PM2.5 concentrations “but for” the fires, calculated by 
subtracting the organic mass increment from the observed PM2.5 concentration, Jefferson St. site, May – June, 2007. 
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Figure 12b: Observed PM2.5 concentrations and adjusted PM2.5 concentrations “but for” the fires, calculated by 
subtracting the organic mass increment from the observed PM2.5 concentration, South DeKalb site, May – June, 
2007. 
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EXCEEDANCE EVENT: Georgia / Florida Wildfires 
 
Exceedance Dates: 5/12/07, 5/22/07, 5/27/07, 5/31/07 
MSA: Albany, GA 
Event Description: Transport of smoke from wildfires in Southern Georgia and northern 

Florida. 
 
 
Table 2: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

13-095-0007-1 5/3/2007 34.6 15.1 21.8 25.0 NO1 
13-095-0007-1 5/27/2007 112.7 15.1 21.8 25.0 YES 
Notes: 1Three-year monthly average above 15.0µg/m3 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Georgia EPD claims that smoke from wildfires in Georgia and 
Florida caused NAAQS exceedances at the sites listed above.  The only requested value that 
passed both steps of the initial two-step analysis was the concentration of 112.7 µg/m3 collected 
on May 27, 2007.  EPA concurrence was not given to the flagged value collected on May 3, 
2007 because it is not an exceedance of the 24-hr PM2.5 standard, and the average concentration 
observed at the site during the month of May in 2004-2006 was greater than the annual PM2.5 
standard of 15.0 µg/m3.  Also, the documentation submitted by the Georgia EPD did not 
demonstrate a clear causal relationship between the measured concentration and the event, and 
did not demonstrate that there would have been no exceedance or violation but for the event on 
May 3, 2007.  
 
Documentation submitted by the Georgia EPD claims that smoke from the Bugaboo Scrub and 
Sweat Farm fires (see Figures 1a and 1b) caused an exceedance of the 24-hr PM2.5 NAAQS at 
the Albany site (AQS ID: 13-095-0007) on May 27, 2007.  Due to the amount of acreage 
consumed from these wildfires, copious smoke impacted sites around Region 4 from May 
through the first week of June, in many cases causing very large increases in the 24 hour PM2.5 
mass. 
 
B) Causal Relationship Between the Event and Air Quality 
 
PM2.5 speciation data was not collected in the Albany area during this time period.  Backward 
wind trajectories passing through the claimed source region in southern Georgia and northern 
Florida are shown in Figure 13.  High aerosol particulate concentrations can be seen in the 
source region on May 27, 2007 in Figure 6.  The trajectories in Figure 13 strongly support smoke 
impacts in the Albany area from the fires. 
 
C) Comparison to Background Levels 
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In order to further assess the impacts of the Georgia and Florida fires, the value in question was 
compared to historical levels observed at each site.  Table 2 shows that the 24-hr average PM2.5 
concentration observed on May 27 (112.7 µg/m3) was 87.7 µg/m3 greater than the 95th percentile 
concentration observed at the site during the month of May in 2004-2006.  This indicates that air 
quality was influenced by an exceptional event.  The PM2.5 concentrations observed in the 
region can be seen in Figure 7.  The spatially averaged excess concentrations above the 84th and 
95th percentiles on May 27 are shown in Figures 8 and 9 respectively.  Again, these maps 
indicate that PM2.5 concentrations in the Albany area far exceeded the normally expected range 
of concentrations for the month of May.  
 
A scatter plot of all of the 24-hr average PM2.5 concentrations collected at the Albany site during 
2004-2007 is shown in Figure 14.  The concentrations observed during the month of May are 
shown in red.  This figure demonstrates that the value in question is greatly above the normally 
expected range of values at this site. 
 
D) Demonstration of No Exceedance “But For” the Event 
 
Since no PM2.5 speciation data was collected in the Albany area, an organic mass apportionment 
was not possible.  The magnitude of the observed concentration compared to historical levels at 
the site, however, combined with wind trajectories that support the transport of smoke into the 
Albany area, are sufficient evidence that there would have been no exceedance of the 24-hr 
standard but for the event.  EPA concurrence was given to the exceptional event flag on the May 
27, 2007 concentration. 
 
Figure 13: Backward wind trajectories passing through claimed 
source region, May 27, 2007. 
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Figure 14: Scatter plot of all 24-hr average PM2.5 concentrations recorded at the Albany site during 2004-2007.  
Values collected during the month of May are shown in red. 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
13-121-0032-1 2/28/2007 29.7 13.9 18.4 22.7 7.0 NO Prescribed Burning 
13-095-0007-1 5/3/2007 34.6 15.1 21.8 25.0 9.6 NO GA FL Fires 
13-121-0048-1 5/12/2007 35 N/A N/A N/A N/A NO GA FL Fires 
13-089-0002-1 5/22/2007 50.6 16.1 23.3 25.8 24.8 YES GA FL Fires 
13-089-2001-1 5/22/2007 79.8 15.3 21.3 24.4 55.4 YES GA FL Fires 
13-115-0005-1 5/22/2007 36.7 18.1 24.0 30.6 6.1 YES GA FL Fires 
13-121-0032-1 5/22/2007 64.5 16.1 23.8 26.2 38.4 YES GA FL Fires 
13-063-0091-1 5/27/2007 44.8 16.6 23.8 26.2 18.6 YES GA FL Fires 
13-067-0003-1 5/27/2007 77.6 16.3 23.4 27.8 49.8 YES GA FL Fires 
13-067-0004-1 5/27/2007 70.8 16.2 23.5 27.1 43.8 YES GA FL Fires 
13-089-2001-1 5/27/2007 43.4 15.3 21.3 24.4 19.0 YES GA FL Fires 
13-121-0048-1 5/27/2007 60.8 N/A N/A N/A N/A YES GA FL Fires 
13-095-0007-1 5/27/2007 112.7 15.1 21.8 25.0 87.7 YES GA FL Fires 
13-089-0002-1 5/31/2007 35.1 16.1 23.3 25.8 9.3 NO GA FL Fires 
13-089-2001-1 5/31/2007 37.9 15.3 21.3 24.4 13.5 YES GA FL Fires 
13-121-0032-1 5/31/2007 38.8 16.1 23.8 26.2 12.7 YES GA FL Fires 
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Appendix B 
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AQS Site ID Site Name Address Latitude Longitude 
13-063-0091-1 Georgia DOT 25 Kennedy Dr +33.609722 -84.391111 
13-067-0003-1 Kennesaw GA National Guard, McCollum Pkwy +34.015346 -84.607484 

13-067-0004-1 

Macland 
Aquatic 
Center 

Macland Aquatic Center, Powder 
Springs +33.899182 -84.661589 

13-089-0002-1 South DeKalb 2390 Wildcat Rd +33.688007 -84.290325 

13-089-2001-1 
Doraville 
Health Ctr 3760 Park St +33.901251 -84.279989 

13-089-2001-2 
Doraville 
Health Ctr 3760 Park St +33.901251 -84.279989 

13-095-0007 Albany  Turner Elem. School, Albany +31.576917 -84.100194 

13-121-0032-1 
E. Rivers 
School 8 Peachtree Battle Ave NW +33.819424 -84.389791 

13-121-0032-2 
E. Rivers 
School 8 Peachtree Battle Ave NW +33.819424 -84.389791 

13-121-0048-1 Georgia Tech Ford ES&T Bldg, 311 Ferst St +33.779189 -84.395843 
 
 

AQS 
Parameter 

Code 
Description 

88101 PM2.5 - Local Conditions (Federal 
Reference Method) 

88502 PM2.5 Speciation Sampler Total Mass 
88301 Ammonium Ion Pm2.5 (Local Conditions) 
88305 Organic Carbon, Unadjusted PM2.5 (Local 

Conditions) 
88307 Elemental Carbon PM2.5 (Local 

Conditions) 
88403 Sulfate PM2.5 (Local Conditions) 

 
 

SEARCH Parameter Description 
PCM1 SO4 Blank corrected PM2.5 sulfate concentrations from channel 1 of 

the Particulate Composition Monitor (PCM) 
PCM3 OC Blank corrected PM2.5 organic carbon concentrations from 

channel 3 of the Particulate Composition Monitor (PCM) 
FRM Mass 24-hr average PM2.5 concentration collected by Federal 

Reference Method 
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Introduction 
 
This document provides U.S Environmental Protection Agency (EPA) Region 4 rationale for 
concurrence or non-concurrence with exceptional event flags on the 24-hr average PM2.5 
concentrations recorded at various Air Quality System (AQS) sites within the Chattanooga-
Hamilton County Air Pollution Control Bureau Ambient Air Monitoring Network.  The 
exceptional event flags that EPA Region 4 has concurred with will be excluded from use in 
determinations of exceedances and National Ambient Air Quality Standards (NAAQS) 
violations. 
 
According to 40 CFR 50.1(j): 

“Exceptional event means an event that affects air quality, is not reasonably controllable 
or preventable, is an event caused by human activity that is unlikely to recur at a 
particular location or a natural event, and is determined by the Administrator in 
accordance with 40 CFR 50.14 to be an exceptional event. It does not include stagnation 
of air masses or meteorological inversions, a meteorological event involving high 
temperatures or lack of precipitation, or air pollution relating to source noncompliance.” 

 
§50.14(b)(2) also states: 

“EPA shall exclude data from use in determinations of exceedances and NAAQS 
violations where a State demonstrates to EPA's satisfaction that emissions from fireworks 
displays caused a specific air pollution concentration in excess of one or more national 
ambient air quality standards at a particular air quality monitoring location and otherwise 
satisfies the requirements of this section. Such data will be treated in the same manner as 
exceptional events under this rule, provided a State demonstrates that such use of 
fireworks is significantly integral to traditional national, ethnic, or other cultural events 
including, but not limited to July Fourth celebrations which satisfy the requirements of 
this section.” 

 
Finally, §50.14(c)(3)(iii) states: 

“The demonstration to justify data exclusion shall provide evidence that: 
(A)  The event satisfies the criteria set forth in 40 CFR 50.1(j); 
(B) There is a clear causal relationship between the measurement under consideration and 

the event that is claimed to have affected the air quality in the area; 
(C)  The event is associated with a measured concentration in excess of normal historical 

fluctuations, including background; and 
(D)  There would have been no exceedance or violation but for the event. 

 
Each PM2.5 24-hr average concentration requested for exclusion was first evaluated against these 
criteria using a two-step analysis.  This analysis was designed to compare the requested value to 
historical values observed at the site and determine whether any exceedances could have been 
caused by the claimed event. 
 
Step 1: Monthly Average Comparison 
 
Using 24-hr PM2.5 data from AQS for 2004-2007, a comparison three-year monthly average was 
calculated.  The three-year monthly average concentration was calculated excluding data from 
the year in which the data in question was collected.  For example, a requested value in May 
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2006 was compared to the average of all the samples collected at the site during May 2004, May 
2005, and May 2007.  If the three-year average was greater than the annual PM2.5 NAAQS (15.0 
µg/m3) and the requested value was less than the 24-hr PM2.5 NAAQS (35 µg/m3), then EPA 
concurrence was not given to the requested value.  This is because in EPA’s judgment there is 
insufficient evidence that “there would have been no exceedance or violation but for the event” 
as required by §50.14(c)(3)(iii)(D) because the normally expected concentration at the site (the 
three-year monthly mean concentration) is in excess of the NAAQS. 
 
Step 2: Monthly 84th Percentile Comparison 
 
Using 24-hr PM2.5 data from AQS for 2004-2007, a comparison three-year upper 84th percentile 
was calculated for the month in which the requested value was collected.  The three-year 
monthly 84th percentile was calculated excluding data from the year in which the data in question 
was collected.  For example, a requested value in May 2006 was compared to the upper 84th 
percentile calculated from of all the samples collected at the site during May 2004, May 2005, 
and May 2007.  The calculated three-year monthly upper 84th percentile was considered to 
represent the range of normally expected high values at that site due to normal local and 
background sources  If the requested value was below the calculated three-year monthly upper 
84th percentile, EPA concurrence was not given to the requested value.  This is because in EPA’s 
judgment that there is insufficient evidence to demonstrate that the NAAQS exceedance was 
caused by the claimed event as required by §50.14(c)(3)(iii)(D) and not by normal local and 
background sources at the site. 
 
If a requested value did not meet the requirements described in one or more of the above steps 
and the State did not submit compelling evidence to demonstrate that the event satisfied the 
exceptional event criteria, then EPA concurrence was not given to the exceptional event flag on 
the requested value.  The values that did meet all of the conditions described above were then 
evaluated against the requirements of §50.14(c)(3)(iii).  A summary of the approval or 
disapproval of all flagged data can be found in Appendix A. 
 
Summary of Maps and Graphs Used 
 
A variety of maps and graphs were used in this document.  Unless otherwise noted, these 
products were obtained from the DATAFED Data Views Catalog, which can be accessed at 
http://datafedwiki.wustl.edu/index.php/Data_Views_Catalog.  This includes maps using data 
from AQS, the National Aeronautics and Space Administration (NASA), and the Navy Aerosol 
Analysis and Prediction System (NAAPS).  Some of the wind trajectories used in this document 
were obtained using the National Oceanic and Atmospheric Administration (NOAA) Hybrid 
Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) utility, which can be accessed at 
http://www.arl.noaa.gov/ready/hysplit4.html.  Also, unless otherwise noted, all ambient air 
monitoring data used in this analysis was obtained from the EPA AQS database.  A summary of 
AQS site and parameter codes used in this document can be found in Appendix B. 
 
The following discussion will demonstrate that the 24-hr average PM2.5 concentrations observed 
at various Chattanooga-Hamilton County Air Pollution Control Bureau network monitoring sites 
on the following dates meet or fail to meet the criteria laid out in the Exceptional Events Rule, 
§50.14. 
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EXCEEDANCE EVENT: Mexican Wildfires 
 
Exceedance Date: 5/19/2005 
MSA: Chattanooga, TN-GA 
Event Description: Transport of smoke from Mexican wildfires. 
 
 
Table 1: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-1 5/19/2005 32.6 16.0 21.3 26.5 NO1 
47-065-4002-2 5/19/2005 33.8 15.9 21.3 26.5 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that smoke from wildfires in Mexico caused NAAQS exceedances at the site listed above.  
None of the requested values, however, passed both steps of the initial two-step analysis.  Also, 
the documentation submitted by Chattanooga-Hamilton County did not demonstrate a clear 
causal relationship between the measured concentration and the event, and did not demonstrate 
that there would have been no exceedance or violation but for the event.   Due to these reasons, 
no further analysis of these events is necessary.  EPA concurrence was not given to these 
exceptional event flags. 
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EXCEEDANCE EVENT: Canadian, Alaskan, and United States Wildfires 
 
Exceedance Dates: 6/21/2005, 6/24/2005, 6/27/2005, 6/30/2005, 7/3/2005 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from Canadian and Alaskan wildfires. 
 
 
Table 2: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-1 5/19/2005 32.6 16.0 21.3 26.5 NO1 
47-065-4002-2 5/19/2005 33.8 15.9 21.3 26.5 NO1 
47-065-0031-1 6/21/2005 26.2 18.9 25.6 31.5 NO1 
47-065-1011-1 6/21/2005 24.2 19.3 24.4 26.2 NO1 
47-065-4002-1 6/21/2005 27 19.4 26.8 30.5 NO1 
47-065-4002-2 6/21/2005 28.1 19.0 26.8 29.9 NO1 
47-065-4002-1 6/24/2005 35 19.4 26.8 30.5 NO1 
47-065-4002-2 6/24/2005 34.9 19.0 26.8 29.9 NO1 
47-065-0031-1 6/27/2005 24.3 18.9 25.6 31.5 NO1 
47-065-1011-1 6/27/2005 25.9 19.3 24.4 26.2 NO1 
47-065-4002-1 6/27/2005 26.4 19.4 26.8 30.5 NO1 
47-065-4002-1 6/30/2005 22.4 19.4 26.8 30.5 NO1 
47-065-4002-2 6/30/2005 25.1 19.0 26.8 29.9 NO1 
47-065-0031-1 7/3/2005 29.5 17.2 22.2 30.6 NO1 
47-065-1011-1 7/3/2005 21.5 15.8 22.3 28.3 NO1 
47-065-4002-1 7/3/2005 25.5 17.7 26.4 30.6 NO1 
47-065-4002-2 7/3/2005 22.5 17.7 26.3 30.9 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that smoke from Canadian wildfires north of the Great Lakes in Quebec and Ontario, 
combined with smoke from wildfires in Alaska caused NAAQS exceedances at the sites listed 
above.  None of the requested values, however, passed both steps of the initial two-step analysis.  
Also, the documentation submitted by Chattanooga-Hamilton County did not demonstrate a clear 
causal relationship between the measured concentration and the event, and did not demonstrate 
that there would have been no exceedance or violation but for the event.   Due to these reasons, 
no further analysis of these events is necessary.  EPA concurrence was not given to these 
exceptional event flags. 
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EXCEEDANCE EVENT: Saharan Dust 
 
Exceedance Dates: 7/24/05, 7/27/05 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of dust from the Sahara Desert in Africa. 
 
 
Table 3: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 7/24/2005 27.6 17.2 22.2 30.6 NO1 
47-065-4002-1 7/24/2005 27.4 17.7 26.4 30.6 NO1 
47-065-1011-1 7/27/2005 32.9 15.8 22.3 28.3 NO1 
47-065-0031-1 7/27/2005 36.9 17.2 22.2 30.6 NO (sulfate) 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of fine particulate dust from the Sahara Desert caused NAAQS 
exceedances at the sites listed above.  The only requested value that passed both steps of the 
initial two-step analysis was the 36.9 µg/m3 collected at the East Ridge site (AQS ID: 47-065-
0031-1) on July 27, 2005.  Figure 1 shows the National Aeronautics and Space Administration 
(NASA) Ozone Mapping Instrument (OMI) Satellite aerosol index observations for July 24th – 
27th, 2005.  These images do show evidence of long-range aerosol particulate transport across the 
Atlantic Ocean from Saharan Africa. 
 
B) Causal Relationship Between the Event and Air Quality 
 
In order to evaluate the impact of the event on air quality in Chattanooga, aerosol and PM2.5 
concentrations of soil-specific compounds were analyzed for July 27, 2005.  Figures 2 and 3 
show this analysis.  Figure 2 shows the observed PM2.5 concentration of soil particles.  This map 
uses data from the PM2.5 speciation network.  Figure 3 uses data from the Navy Aerosol Analysis 
and Prediction System (NAAPS) and estimates the aerosol concentrations of dust present in the 
atmosphere.  Neither figure indicates significant PM2.5 concentrations from dust in the 
Chattanooga area. 
 
Figure 4 shows PM2.5 speciation data collected at the nearby Riverside (AQS ID: 47-065-4002) 
site collected during July and August, 2005.  Speciation data collected on July 27, 2005 indicates 
elevated sulfate concentrations, which is indicative of PM2.5 emissions from local stationary and 
mobile sources.  Conversely, a large component of crustal material is not evident on this day, 
which does not support the claimed dust event.  Figure 5 shows the spatially-averaged PM2.5 
sulfate concentrations on July 27.  This map also shows a large sulfate event in the Chattanooga 
area on this day. 
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The lack of evidence of significant dust impact, combined with evidence of elevated sulfate 
levels, shows\ the elevated PM2.5 levels observed at the East Ridge site on July 27, 2005 were not 
caused by a Saharan dust event.  Therefore, EPA concurrence was not given to any of these 
exceptional event flags. 
 
Figure 1: Aerosol dust transport, July 24-27, 2005. 

 
 
Figure 2: PM2.5 soil concentrations, July 27, 2005. 

 
Figure 3: Aerosol dust concentrations from NAAPS satellite, July 27, 2005. 



 

 
 

8

 
 

 
 
Figure 4: PM2.5 speciation concentrations at the Riverside site, July – August 2005. 
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EXCEEDANCE EVENT: Alaskan and Canadian Fires 
 
Exceedance Dates: 8/5/05, 8/26/05 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in Alaska and Canada 
 
 
Table 4: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-2 8/5/2005 36.4 22.5 31.7 35.9 NO (sulfate) 
47-065-4002-1 8/5/2005 36 22.6 32.7 36.2 NO (sulfate) 
47-065-4002-1 8/26/2005 33.4 22.6 32.7 36.2 NO1 
47-065-4002-2 8/26/2005 33.1 22.5 31.7 35.9 NO1 
47-065-1011-1 8/26/2005 29.7 18.8 25.3 34.2 NO1 
47-065-0031-1 8/26/2005 28.2 21.7 29.1 33.0 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in Alaska and northwestern Canada 
caused NAAQS exceedances at the sites listed above.  The only requested concentrations that 
passed both steps of the initial two-step analysis were the 36.4 µg/m3 and 36 µg/m3 collected at 
the Riverside primary and collocated monitors on August 5, 2005. 
 
B) Causal Relationship Between the Event and Air Quality 
 
In order to evaluate the impact of the event on air quality in Chattanooga, wind trajectories were 
analyzed to assess the probability of smoke transport from the wildfires.  Figure 5 shows a 48-hr 
backward trajectory for Chattanooga on August 5, 2005.  This trajectory indicates air movement 
from the northeast down to Chattanooga, which does not support the claimed transport from the 
northwest. 
 
To further analyze the possibility of impact from the fires, organic carbon (OC) concentrations 
were considered.  PM2.5 speciation data was not collected in the Chattanooga area on August 5, 
but Figure 6 shows the spatially averaged PM2.5 organic carbon concentrations for the day.  This 
map, however, does not indicate significant OC concentrations in the Chattanooga area. 
 
Figure 7 shows spatially averaged PM2.5 sulfate values for August 5, 2005.  A widespread sulfate 
event is evident across the southeast U.S. on this day.  This evidence shows that the elevated 
PM2.5 levels observed at the Riverside site on July 27, 2005 were not caused by a Saharan dust 
event.  Therefore, EPA concurrence was not given to any of these exceptional event flags. 
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Figure 5: 48-hr Backward trajectory, Chattanooga, TN, August 5, 2005 
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Figure 6: Spatially averaged PM2.5 organic carbon concentrations, August 5, 2005. 

 
 
 
 

Figure 7: Spatially averaged PM2.5 sulfate concentrations, August 5, 2005. 
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EXCEEDANCE EVENT: Northwestern U.S. Fires 
 
Exceedance Dates: 9/7/05, 9/10/05, 9/13/05 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in Idaho and Montana 
 
 
Table 5: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-1 9/7/2005 15.9 17.1 26.0 28.7 NO1 
47-065-4002-2 9/10/2005 29.8 17.1 26.2 28.1 NO1 
47-065-4002-1 9/10/2005 30.1 17.1 26.0 28.7 NO1 
47-065-1011-1 9/13/2005 36.1 15.3 25.7 26.8 NO (sulfate) 
47-065-4002-2 9/13/2005 36.2 17.1 26.2 28.1 NO (sulfate) 
47-065-4002-1 9/13/2005 36.3 17.1 26.0 28.7 NO (sulfate) 
47-065-0031-1 9/13/2005 35.8 17.8 25.6 31.2 NO (sulfate) 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
According to documentation submitted by the Chattanooga-Hamilton County Air Pollution 
Control Bureau, long range transport of smoke from wildfires in Idaho and Montana caused 
NAAQS exceedances at the sites listed above.  The only requested concentrations that passed 
both steps of the initial two-step analysis were the values collected on September 13, 2005 at the 
Riverside, East Ridge, and Soddy Daisy (AQS ID: 47-065-1011) sites. 
 
B) Causal Relationship Between the Event and Air Quality 
 
To evaluate the possible causal relationship of the event on air quality in Chattanooga, wind 
trajectories were analyzed to assess the probability of smoke transport from the wildfires.  Figure 
8 shows a 48-hr backward trajectory for Chattanooga on September 13, 2005.  These trajectories 
do indicate some air movement from the northwestern U.S. to Chattanooga, which supports the 
claimed transport from the northwest. 
 
PM2.5 speciation data collected on September 13, 2005, however, does not support the supposed 
smoke impact.  High sulfate concentrations are evident on September 13th, as illustrated in 
Figure 9.  This graph also indicates that organic carbon levels were not significantly above the 
normally expected range.  Figure 10 shows very low PM2.5 organic carbon concentrations across 
the southeast on this day, and does not even indicate elevated high OC levels in the claimed 
source region.  Conversely, Figure 11 illustrates a widespread sulfate event across the eastern 
U.S. on this day.  These observations show that the elevated PM2.5 concentrations observed in 
Chattanooga on September 13, 2005 were most likely caused by emissions from local stationary 
and mobile sources, and that the air quality was not significantly influenced by wildfires in the 
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northwest.  EPA concurrence was not given to any of the exceptional event flags related to this 
event. 
 
Figure 8: 48-hr Backward trajectory, Chattanooga, TN, September 13, 2005 

 
 
Figure 9: PM2.5 speciation data, Riverside and Rossville sites during the month of September, 2004-2007 
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Figure 10: Spatially averaged PM2.5 organic carbon concentrations, September 13, 2005. 

 
 
Figure 11: Spatially averaged PM2.5 sulfate concentrations, September 13, 2005. 
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EXCEEDANCE EVENT: Canadian Fires 
 
Exceedance Dates: 6/16/2006, 6/19/2006, 7/16/06, 7/19/06 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in central Canada 
 
 
Table 6: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-2 6/16/2006 30.4 18.7 27.3 29.9 NO1 
47-065-4002-1 6/16/2006 30.8 19.2 27.0 30.5 NO1 
47-065-1011-1 6/16/2006 25.5 19.0 24.9 26.7 NO1 
47-065-4002-2 6/19/2006 17.1 18.7 27.3 29.9 NO1 
47-065-4002-1 6/19/2006 17 19.2 27.0 30.5 NO1 
47-065-4002-1 7/16/2006 23 16.4 24.3 27.2 NO1 
47-065-4002-2 7/16/2006 22.3 16.0 22.1 26.9 NO1 
47-065-1011-1 7/16/2006 21.6 16.2 22.2 27.2 NO1 
47-065-0031-1 7/16/2006 23.2 17.0 22.3 30.4 NO1 
47-065-4002-2 7/19/2006 32.3 16.0 22.1 26.9 NO1 
47-065-4002-1 7/19/2006 31.7 16.4 24.3 27.2 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in central Canada caused NAAQS 
exceedances at the sites listed above.  None of the requested values, however, passed both steps 
of the initial two-step analysis.  Also, the documentation submitted by Chattanooga-Hamilton 
County did not demonstrate a clear causal relationship between the measured concentration and 
the event, and did not demonstrate that there would have been no exceedance or violation but for 
the event.   Due to these reasons, no further analysis of these events is necessary.  EPA 
concurrence was not given to any of these exceptional event flags. 
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EXCEEDANCE EVENT: Independence Day Fireworks Displays 
 
Exceedance Date: 7/4/2006 
MSA: Chattanooga, TN-GA 
Event Description: Local fireworks displays in celebration of Independence Day holiday. 
 
 
Table 7: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 7/4/2006 49.2 17.0 22.3 30.4 YES 
47-065-4002-2 7/4/2006 38.6 16.0 22.1 26.9 YES 
47-065-4002-1 7/4/2006 38.5 16.4 24.3 27.2 YES 
47-065-1011-1 7/4/2006 37.1 16.2 22.2 27.2 YES 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that fireworks displays around the Chattanooga area caused NAAQS exceedances at the 
above sites.  24-hr NAAQS exceedances were observed at the East Ridge, Riverside, and Soddy 
Daisy sites.  All four values passed both steps of the initial two-step analysis.  PM2.5 speciation 
data collected on July 4, 2006 at the Riverside and Rossville sites showed significantly elevated 
levels of PM2.5 Strontium and Potassium, which according to Perry (1999) and Vecchi et al. 
(2008), is correlated with particulate matter emissions from fireworks. Figure 12 shows a map of 
the Chattanooga area, including monitoring sites and permitted fireworks displays on July 4, 
2006.  Permits issued for each of these fireworks displays can be found in Appendix C.  Figure 
13 shows 24-hour average PM2.5 concentrations for the East Ridge site for June – August 2006.  
A peak can be seen in this figure on July 4th.  Figure 14 shows the AIRNOW 24-hr average 
PM2.5 concentrations measured across the southeastern United States on July 4, 2006. 
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Figure 12: Chattanooga, TN monitoring sites and fireworks displays, July 4, 2006. 

  
 
Figure 13: 24-hour average PM2.5 concentrations collected by Federal Reference Method (FRM) at the East Ridge 
site during June – August 2006. 
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Figure 14: 24-hr average PM2.5 concentrations reported to AIRNOW across the southeastern US on July 4, 2006. 
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B) Causal Connection Between the Event and Air Quality 
 
A causal connection between the fireworks displays and the observed exceedance of the PM2.5 
NAAQS is demonstrated by using PM2.5 speciation data collected on July 4th in the Chattanooga 
area, and by comparing the value observed on July 4, 2006 to the historical values measured at 
the site.  Figure 15 shows the PM2.5 strontium values collected at the nearby Riverside and 
Rossville sites during 2006.  Both sites observed a spike of PM2.5 strontium concentrations on 
July 4, 2006.  According to Perry (1999) and Vecchi et al. (2008), strontium is widely used in 
fireworks to create red coloring, and is normally present in the atmosphere at very low levels.  
According to Vecchi et al. (2008), “Sr was recognized as the best fireworks tracer because its 
concentration was very high during the [fireworks] event and lower than, or comparable with, 
minimum detection limits during other time intervals, indicating that it was mainly due to 
pyrotechnic displays.” 
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Figure 15: PM2.5 strontium concentrations observed at Riverside and Rossville sites during 2006. 
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The causal relationship between fireworks displays and the elevated PM2.5 levels at the East 
Ridge site is strengthened upon consideration of local meteorological conditions on July 4, 2006.  
Figure 16 displays a wind rose for July 4th based on measurements taken at Lovell Field in 
Chattanooga.  The wind rose shows that the prevailing wind on the night of July 4, 2006 was 
from the southwest.  This indicates that the East Ridge site was directly downwind of the 
permitted fireworks display at Lake Winnepesaukah (See Figure 12 and Appendix C). 
 
Figure 16: Wind rose from Lovell Field in Chattanooga for 7:00 PM to 12:00 AM on July 4, 2006. 
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C) Comparison to Historical Levels 
 
The next step in determining whether the data collected at the East Ridge site on July 4, 2006 is 
to determine how unusual the measured PM2.5 concentration was.  Figure 17 shows all 24-hr 
average PM2.5 measurements collected at the East Ridge site from 2003-2006.  Values collected 
each year from June 19 – July 19 each year (the 30-day period centered around the event) are 
shown in yellow.  As the figure illustrates, not only is this value the maximum value observed at 
this site over the three year period, it is also well above the normal range of values observed 
during this time period each year. 
 
Figure 17: 24-hr PM2.5 values collected during 2003-2006 at the East Ridge Site 
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Figures 18, 19, and 20 show the spatially averaged normal high values for 24-hour PM2.5 
concentrations across the southeastern US, and how the observed values on July 4, 2006 compare 
to these normal high values.  Figure 18 shows the 84th percentile 24-hour PM2.5 concentrations 
observed across the southeast during 2004-2006.  These values were interpreted to represent the 
high end of normally observed values.  Figure 19 shows the difference between 24-hour PM2.5 
concentrations observed on July 4, 2006 and the 84th percentile concentrations for 2004-2006.  
This map shows values about 20µg/m3 above the normal high values in the Chattanooga area.  
Figure 20 shows a similar comparison as Figure 19, except Figure 20 shows the difference 
between observed concentrations and the 95th percentile concentrations for 2004-2006.  Again, 
this map shows values about 10µg/m3 above the 95th percentile values for 2004-2006.  These 
figures demonstrate that the 24-hour average PM2.5 concentrations measured at the East Ridge 
site on this day were in fact unusual and well above background or normal high levels.  This 
conclusion is also supported by the elevated PM2.5 strontium levels observed on July 4th (see 
Figure 15), which are also above background or normal high levels. 
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Figure 18: 84th percentile “normal high” 24-hr PM2.5 values, 2004-2006 

 
 
Figure 19: Values above 84th percentile 24-hr PM2.5 values on July 4, 2006 
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Figure 20: Values above 95th percentile 24-hr PM2.5 values on July 4, 2006 

 
 
D) Demonstration of No Exceedance “But For” the Event 
 
In order to corroborate the estimated 10-20 µg/m3 increment over historically high values, a 
PM2.5 source apportionment analysis was conducted using PM2.5 speciation data collected on 
July 4, 2006 at the nearby Riverside and Rossville sites, and using fireworks source 
apportionment data collected by Perry (1999). 
 
First, PM2.5 Speciation data for the Riverside site was collected for June 22 – July 19, 2006 from 
EPA’s Air Explorer website, which uses data from the EPA Air Quality System (AQS) database.  
Data for the Rossville site was not available on Air Explorer, and so was obtained directly from 
AQS.  Speciation data collected at the Rossville site on June 22, 2006 was not used due to QA 
concerns (the PM2.5 mass measured by the PM2.5 speciation sampler was 28.4 µg/m3 higher than 
the value measured by the FRM sampler at the site).  Next, data collected by Perry (1999) on the 
percent variance in PM2.5 mass explained by each of three source categories (fireworks, wind-
blown soil, and other sources) for each of 18 PM2.5 speciated parameters (Al, Ba, Br, Ca, Cu, Fe, 
K, Mg, Mn, Na, Pb, S, Si, Sr, Ti, V, Zn, and Soot) was identified.  This data was based on PM2.5 
speciation data collected from July 1 – 7, 1990 across western Washington State.  The 
application of data collected in a different region of the country to data collected in the southeast 
is a potential source of uncertainty.  For purposes of this analysis, however, it was assumed that 
the total aerosol mixture observed by Perry (1999) was of similar composition to the mixture 
observed in Chattanooga during this event. 
 
Next, for each day that PM2.5 speciation data was collected during June 19 – July 19, 2006, a 
PM2.5 strontium ratio was calculated by dividing the measured PM2.5 strontium mass on a given 
day by the measured PM2.5 strontium mass at that site on July 4th.  The purpose of this 
calculation was to quantify the relative impact of PM2.5 from fireworks on different days.  Next, 
a PM2.5 mass apportionment was conducted for each measured speciation component for each 
day that speciation data was available.  This was accomplished using the following equation:  
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measuredsourcesource MVM ×= %    (Eq. 1) 

 
Where Msource is the mass of a specific PM2.5 speciated component attributed to a source (i.e. 
fireworks, wind-blown soil, or other), %Vsource is the percent variance that is explained by the 
source, obtained from Perry (1999), and Mmeasured is the measured PM2.5 mass of the speciated 
component.  This analysis was conducted for each of the 18 speciated components discussed in 
Perry (1999).  Because no data was available for the %Vsource values for sulfate mass, the 
%Vsource values for elemental sulfur were used, assuming that sulfur mass and sulfate mass are 
directly proportional.  Also, the %Vsource values calculated by Perry (1999) for soot were used for 
both elemental and organic carbon.  For all other speciated parameters for which no %Vsource 
values were available, the mass was assumed to be entirely r from “other sources.” 
 
One limitation of this analysis method is that the %Vsource values for each of the three source 
categories do not add up to 100%.  As a result, the entire PM2.5 mass observed could not be 
directly accounted for (mean unaccounted mass fraction = 30.3%).  To compensate for this 
problem, the percentage of the accounted mass was calculated for each of the three sources.  The 
unaccounted mass (observed PM2.5 mass – accounted mass) was then apportioned according to 
these percentages. 
 
The final step in the source apportionment calculations was to account for day to day variability 
of source categories.  Due to the fact that fireworks were only a documented source on July 4th, 
the Mfireworks calculated for each day was multiplied by the PM2.5 strontium ratio described above, 
in order to quantify the relative significance of fireworks as an emissions source on different 
days.  The resulting value for each sample was considered the final PM2.5 mass attributed to 
fireworks.  A leftover mass was then calculated by subtracting the final mass attributed to 
fireworks from the Mfireworks.  This leftover mass was then added to the “other sources” category.  
In order to estimate the source apportionment for the East Ridge site, the mass percentages 
calculated for the Riverside and Rossville sites were averaged for each day and applied to the 
PM2.5 mass measured at the East Ridge site.  The resulting source apportionment analysis is 
shown in Figure 21.  This figure demonstrates that this event satisfies the requirement of 
§50.14(c)(3)(iii)(D) that “there would have been no exceedance or violation but for the event.” 
 
EPA concurrence was given to all four of the requested values on this day.  The above discussion 
and documentation provides sufficient evidence that each of these four values satisfies all of the 
criteria required by the exceptional events rule, and may be excluded from use in determinations 
of exceedances and NAAQS violations 
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Figure 21: PM2.5 Source apportionment for June 22 – July 16, 2006.  PM2.5 mass data for the Riverside and 
Rossville sites is from the PM2.5 speciation sampler.  PM2.5 mass data for the East Ridge site is from the Federal 
Reference Method (FRM) sampler. 

Chattanooga, TN PM2.5 Source Apportionment
June 22 - July 16, 2006
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EXCEEDANCE EVENT: Northwestern U.S. and Canadian Fires 
 
Exceedance Date: 8/18/06, 8/24/06, 9/11/06 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in the northwestern U.S. 

and Canada 
 
 
Table 8: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-4002-1 8/18/2006 38.5 22.4 33.2 35.7 NO (sulfate) 
47-065-4002-2 8/18/2006 38.4 22.4 31.7 35.6 NO (sulfate) 
47-065-4002-1 8/24/2006 32.9 22.4 33.2 35.7 NO1 
47-065-4002-2 8/24/2006 32.6 22.4 31.7 35.6 NO1 
47-065-4002-2 9/11/2006 32.9 18.2 26.5 29.2 NO1 
47-065-4002-1 9/11/2006 32.7 18.3 26.2 29.7 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in western Canada and the northwestern 
U.S. caused NAAQS exceedances at the sites listed above.  The only requested concentrations 
that passed both steps of the initial two-step analysis were the values collected on August 18, 
2006 at the Riverside site. 
 
B) Causal Relationship Between the Event and Air Quality 
 
To evaluate the possible causal relationship of the event on air quality in Chattanooga, wind 
trajectories were analyzed to assess the probability of smoke transport from the wildfires.  
Figures 22a and 22b show backward trajectories for Chattanooga on August 18, 2006.  48-hr 
trajectories are shown in Figure 22a, while 96-hr trajectories are shown in Figure 22b.  These 
trajectories indicate air movement from the northeastern U.S. to Chattanooga, which does not 
support the claimed transport of smoke from the northwest U.S. and Canada. 
 
In order to more accurately assess the possible impact of smoke on this day, however, PM2.5 
organic carbon and sulfate levels were considered.  No PM2.5 speciation was collected in the 
Chattanooga area on August 18, 2006, so spatially averaged maps were used to assess the 
possible impacts of smoke on air quality.  Figure 23 shows the observed PM2.5 organic carbon 
levels on August 18th, and Figure 24 shows the observed PM2.5 sulfate levels.  These figures 
show high levels of organic carbon in the claimed source area, but relatively low levels near 
Chattanooga.  Also, high sulfate levels are evident across the eastern U.S., which shows that 
these NAAQS exceedances are due to local and regional stationary and mobile sources, and were 
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not caused by wildfires.  EPA concurrence was not given to any of the exceptional event flags 
related to this event. 
 
Figure 22a: 48-hr Backward trajectories, Chattanooga,  Figure 22b: 96-hr Backward trajectories, Chattanooga,  
TN, August 18, 2006 TN, August 18, 2006 

 
 
Figure 23: Spatially averaged PM2.5 sulfate concentrations, August 18, 2006. 
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Figure 24: Spatially averaged PM2.5 organic carbon concentrations, August 18, 2006. 
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EXCEEDANCE EVENT: Local and Southeastern U.S. Fires 
 
Exceedance Date: 3/8/07, 3/9/07, 3/10/07, 3/11/07 
MSA: Chattanooga, TN-GA 
Event Description: Smoke from local wildfires and wildfires around the southeast 
 
 
Table 9: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 3/8/2007 23 12.2 17.5 20.2 NO 
47-065-0031-1 3/9/2007 26.7 12.2 17.5 20.2 NO 
47-065-0031-1 3/10/2007 26.3 12.2 17.5 20.2 NO 
47-065-4002-1 3/10/2007 24.4 11.1 15.1 19.3 NO 
47-065-4002-2 3/10/2007 23.5 11.3 14.9 18.8 NO 
47-065-0031-1 3/11/2007 23.6 12.2 17.5 20.2 NO 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that smoke from wildfires in the counties surrounding Chattanooga and from wildfires 
around the southeast U.S. caused NAAQS exceedances at the sites listed above.  All of the 
requested values passed both steps of the initial two-step analysis.   
 
B) Causal Relationship Between the Event and Air Quality 
 
PM2.5 speciation data was not collected in the Chattanooga area during the claimed event, from 
March 8 – 11, 2007.  Figure 25 shows speciation data collected during the month of March for 
2004-2007.  Slightly higher than normal levels of organic carbon were observed on other days of 
March 2007, suggesting possible impacts from fires. 
 
Next, aerosol smoke and sulfate maps from the NAAPS satellite were analyzed for the time 
period in question.  Some aerosol smoke was observed in the southeast on these days, although 
none is evident in the Chattanooga area, as illustrated by figure 26.  Figure 27 shows aerosol 
sulfate maps for the same time period.  These maps show moderate sulfate levels in the 
Chattanooga area. 
 
C) Comparison to Historical Levels 
 
In order to further evaluate the impacts due to fires, data collected from March 8 -11 was 
compared to background levels.  Figure 28 displays all of the 24-hr PM2.5 concentrations 
collected in the Chattanooga area during 2004-2007.  Samples collected during the month of 
March are shown in light blue, and samples collected during the rest of the year are shown in 
dark blue.  The values requested to be excluded due to the local and southeast are shown in red.  
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As this figure illustrates, these values are in the high end of values collected in March, but appear 
to be within the range of normally observed values. 
 
Figures 29, 30, and 31 show the spatially averaged normal high values for 24-hour PM2.5 
concentrations across the southeastern US, and how the observed values on March 8-11, 2007 
compare to these normal high values.  Figure 29 shows the observed 24-hour PM2.5 
concentrations across the southeast during March 8-11.  Figure 30 shows the difference between 
24-hour PM2.5 concentrations observed on March 8-11 and the 84th percentile concentrations 
observed during the month of March for 2004-2006.  These maps show concentrations about 5-
10µg/m3 above the 84th percentile.  Figure 31 shows a similar comparison as Figure 30, except 
Figure 31 shows the difference between observed concentrations and the 95th percentile 
concentrations for 2004-2006.  These maps show values slightly above the 95th percentile in the 
Chattanooga area on March 9-10. 
 
Although the 24-hr average PM2.5 concentrations observed during March 8-11 were slightly 
elevated, there is no definitive evidence that these NAAQS violations were caused by smoke 
impacts.  PM2.5 speciation data was not collected on these days (see figure 25), and NAAPS 
aerosol smoke maps do not show significant concentrations on any of the days in question (see 
figure 26).  Also, the documentation submitted by Chattanooga-Hamilton County did not 
demonstrate a clear causal relationship between the measured concentration and the event, and 
did not demonstrate that there would have been no exceedance or violation but for the event.   
Due to these reasons, EPA concurrence was not given to any exceptional event flags during this 
event. 
 
Figure 25: PM2.5 speciation data, Riverside and Rossville sites during the month of March, 2004-2007 
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Figure 26: Aerosol smoke concentrations from NAAPS satellite, March 8 – 11, 2007. 
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Figure 27: Aerosol sulfate concentrations from NAAPS satellite, March 8 – 11, 2007. 

March 8, 2007 
 

March 9, 2007 
 

March 10, 2007 March 11, 2007  
 
Figure 28:  All 24-hr PM2.5 measurements collected in the Chattanooga area, 2004-2007. 
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Figure 29: Spatially averaged PM2.5 concentrations, March 8 – 11, 2007. 
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Figure 30: Spatially averaged excess PM2.5 concentrations above the 84th percentile, March 8 – 11, 2007. 
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Figure 31: Spatially averaged excess PM2.5 concentrations above the 95th percentile, March 8 – 11, 2007. 
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EXCEEDANCE EVENT: Signal Mountain Fires 
 
Exceedance Date: 3/24/07, 3/25/07, 3/26/07, 3/27/07, 3/28/07, 3/29/07 
MSA: Chattanooga, TN-GA 
Event Description: Wildfire on Signal Mountain northwest of Chattanooga 
 
 
Table 10: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 3/24/2007 21.9 12.2 17.5 20.2 YES 
47-065-4002-2 3/25/2007 33 11.3 14.9 18.8 YES 
47-065-4002-1 3/25/2007 32.7 11.1 15.1 19.3 YES 
47-065-0031-1 3/25/2007 24.4 12.2 17.5 20.2 YES 
47-065-1011-1 3/25/2007 22.3 9.4 12.3 17.3 YES 
47-065-0031-1 3/26/2007 28.1 12.2 17.5 20.2 YES 
47-065-0031-1 3/27/2007 31.2 12.2 17.5 20.2 YES 
47-065-4002-2 3/28/2007 23.7 11.3 14.9 18.8 YES 
47-065-4002-1 3/28/2007 23.6 11.1 15.1 19.3 YES 
47-065-0031-1 3/28/2007 22.3 12.2 17.5 20.2 YES 
47-065-0031-1 3/29/2007 19.6 12.2 17.5 20.2 YES 
Notes: 1Three-year monthly average above 15.0µg/m3 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that smoke from a local wildfire on Signal Mountain northwest of Chattanooga caused 
NAAQS exceedances at the sites listed above.  All of these values passed both steps of the initial 
two-step analysis.  The fire was well documented in the Chattanooga Times Free Press, and 
articles submitted to EPA by Chattanooga-Hamilton County are contained in Appendix D.  
Figure 32 shows a map of the location of the Signal Mountain fire relative to the affected 
monitoring sites.  The fire was approximately 8 miles northwest of the Riverside site, which 
measured the highest concentration during the event. 
 
 
B) Causal Relationship Between the Event and Air Quality 
 
PM2.5 speciation data was collected at the Riverside and Rossville sites on March 25, 2007, the 
day that the highest concentration was recorded during the event.  Figure 33 shows speciation 
data collected during the month of March for 2004-2007.  A peak of organic carbon is shown on 
March 25th, indicating impact from the fire.  Also, documentation of the fire in the Chattanooga 
Times Free Press helps establish the causal link. 
 
Next, spatially averaged PM2.5 organic carbon and sulfate maps were analyzed for March 25, 
2007.  Figure 34 shows the spatially averaged PM2.5 organic carbon concentrations, and Figure 
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35 shows the PM2.5 sulfate levels.  These maps do not indicate significant levels of organic 
carbon or sulfates in the region surrounding Chattanooga.  This is consistent, however, with the 
small scale of the event in question. 
 
C) Comparison to Historical Levels 
 
In order to further assess the impacts of the Signal Mountain fire, the data in question was 
compared to historical levels observed at each site.  Table 10 shows that all of the values flagged 
except the concentration at the East Ridge site on March 29th are greater than the 95th percentile 
calculated from data collected during the month of March for 2004-2006.  This is good evidence 
that the data were influenced by an exceptional event.  Figure 36 shows the spatially averaged 
24-hr average PM2.5 concentrations observed on March 25, 2007, and the excess PM2.5 levels 
above the historical 84th and 95th percentiles.  These maps show that the observed PM2.5 
concentrations in Chattanooga were significantly above the historical 84th percentile and slightly 
above the historical 95th percentile. 
 
D) Demonstration of No Exceedance “But For” the Event 
 
In order to quantify the impacts of the fire on observed PM2.5 concentrations, speciation data 
collected at the Riverside site on March 25, 2007 was used to approximate the organic mass 
increment of the observed PM2.5 mass that was caused by the wildfire.  The organic mass 
increment was calculated using the following equation, adapted from Turpin and Lim (2001). 
 

0.2)( ×−= averageobserved OCOCOMI  (Eq. 2) 
 
Where OMI is the organic mass increment due to smoke from the wildfire, OCobserved is the 
observed organic carbon mass, and OCaverage is the average organic carbon mass observed at the 
site during the month of March for 2004-2006.  A multiplier of 2.0 is used to approximate the 
total PM2.5 mass associated with smoke from wildfires (Turpin and Lim 2001).  In order to 
approximate the PM2.5 concentration that would have been observed but for the fire, the OMI 
was subtracted from the observed 24-hr average PM2.5 concentration.  This procedure was then 
repeated for each day that PM2.5 speciation data was collected during March 2007 to compare 
impacts of smoke on different days.  The results of this analysis are shown in Figure 37.  This 
figure shows the calculated OMI and the adjusted PM2.5 mass (Observed PM2.5 – OMI).  The 
graph demonstrates that without the PM2.5 mass emitted by the fire on March 25, 2007, the 24-hr 
average PM2.5 concentration would have been approximately 14.9µg/m3, and thus that there 
would have been no exceedance but for the wildfire. 
 
Since the highest recorded value during the event (32.7 µg/m3 at the Riverside site on 3/25) met 
all of the requirements for exclusion from NAAQS calculations under the exceptional events 
rule, it can be assumed that the other requested values were similarly impacted by the wildfire, 
even though speciation data was not collected on these days.  The overall body of evidence 
shows that there would have been no NAAQS exceedances during this period but for the Signal 
Mountain wildfire.  EPA concurrence was given to all of the values requested during this event. 
 
Figure 32: Map of monitoring sites in relation to the Signal Mountain Fire 
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Figure 33: PM2.5 speciation data, Riverside and Rossville sites during the month of March, 2004-2007 
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Figure 34: Spatially averaged PM2.5 organic carbon concentrations, March 25, 2007 
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Figure 35: Spatially averaged PM2.5 sulfate concentrations, March 25, 2007 

 
 
Figure 36: Comparison of PM2.5 concentrations observed on March 25, 2007 to historical levels 

 
Observed PM2.5 Excess PM2.5 over 84th Percentile Excess PM2.5 over 95th Percentile 

 
Figure 37: Adjusted PM2.5 mass for demonstration of no exceedance but for the event. 
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EXCEEDANCE EVENT: Georgia and Florida Wildfires 
 
Exceedance Date: 5/2/07, 5/3/07, 5/4/07, 5/5/07, 5/22/07, 5/23/07, 5/27/07, 5/28/07, 

5/31/07, 6/1/07, 6/2/07 
MSA: Chattanooga, TN-GA 
Event Description: Transport of smoke from wildfires in southern Georgia and northern 

Florida. 
 
 
Table 11: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 5/2/2007 24.7 15.3 21.8 26.9 NO1 
47-065-4002-2 5/3/2007 27 15.6 23.0 26.6 NO1 
47-065-4002-1 5/3/2007 26.8 15.5 22.7 26.7 NO1 
47-065-0031-1 5/3/2007 26.3 15.3 21.8 26.9 NO1 
47-065-0031-1 5/4/2007 27.4 15.3 21.8 26.9 NO1 
47-065-0031-1 5/5/2007 29.4 15.3 21.8 26.9 NO1 
47-065-0031-1 5/22/2007 39 15.3 21.8 26.9 YES 
47-065-0031-1 5/23/2007 31.3 15.3 21.8 26.9 NO1 
47-065-0031-1 5/27/2007 45.1 15.3 21.8 26.9 YES 
47-065-4002-1 5/27/2007 43.2 15.5 22.7 26.7 YES 
47-065-4002-2 5/27/2007 42.8 15.6 23.0 26.6 YES 
47-065-0031-1 5/28/2007 34.3 15.3 21.8 26.9 NO1 
47-065-0031-1 5/31/2007 45.1 15.3 21.8 26.9 YES 
47-065-0031-1 6/1/2007 48 18.2 23.9 26.7 YES 
47-065-0031-1 6/2/2007 31.2 18.2 23.9 26.7 NO1 
47-065-4002-1 6/2/2007 30.7 19.6 27.0 30.5 NO1 
47-065-4002-2 6/2/2007 29.9 19.4 27.3 30.2 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 
 
 
Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that smoke from wildfires in Georgia and Florida caused NAAQS exceedances at the sites 
listed above. The values that passed both steps of the initial two-step analysis were the 
concentrations collected at the East Ridge site on May 22, 27, 28, 31, and June 1, and the 
Riverside site on May 27. 
 
The Bugaboo Scrub Fire (Figure 38a) was a wildfire that occurred from April to June in 2007 
and ultimately became the largest fire in the history of both Georgia and Florida. The Bugaboo, 
which was not actually named until it had burned for nearly a month, started in the Okefenokee 
Swamp, most of which is located in Georgia. It was previously known as the Sweat Farm Road 
Fire, which merged with the Big Turnaround Complex fire (Figure 38b).  Due to the amount of 
acreage consumed from these wildfires, copious smoke impacted sites around Region 4 from 
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May through the first week of June, in many cases causing very large increases in the 24 hour 
PM2.5 mass. 
 
B) Causal Relationship Between the Event and Air Quality 
 
PM2.5 speciation data was not collected in the Chattanooga area on any of the days under 
consideration.  Other sites in Region 4, however, were able to definitively demonstrate a causal 
relationships between the wildfires and regional air quality for the same time period. 
 
In order to more accurately assess the possible impact of smoke on this day, however, wind 
trajectories were analyzed for each of the requested days.  Figure 39 illustrates 48-hr backward 
wind trajectories for each of the days under consideration.  Figure 40 shows wind trajectories 
that passed through the claimed source region in southern Georgia and northern Florida on each 
day.  These trajectories support the possible transport of smoke to Chattanooga on these days.  
Figure 41 depicts the NASA OMI aerosol index observed on each of the days in question, and 
confirms high aerosol particulate concentrations in southern Georgia and northern Florida. 
 
Next, PM2.5 organic carbon and sulfate levels were analyzed.  Spatially averaged maps were used 
to assess the possible impacts of smoke on air quality since PM2.5 speciation data was not 
available.  Figure 42 shows the observed PM2.5 organic carbon levels for each of the days in 
question, and Figure 43 shows the observed PM2.5 sulfate levels.  Though these maps are 
somewhat inconclusive, they do show some smoke impact, particularly on May 22. 
 
C) Comparison to Historical Levels 
 
In order to further assess the impacts of the Georgia and Florida fires, the data in question was 
compared to historical levels observed at each site.  Table 11 shows that all of the values that 
passed both steps of the initial two-step analysis are significantly greater than the 95th percentile 
calculated from data collected during the month of May for 2004-2006.  This evidence shows 
that the data were influenced by an exceptional event.  Figure 44 shows the spatially averaged 
24-hr average PM2.5 concentrations observed on each of the days in question.  Figures 45 and 46 
show the excess PM2.5 concentrations observed above the 84th and 95th percentiles, respectively, 
on each of the days.  These maps show 24-hr average PM2.5 concentrations above the normal 
range of values observed in the Chattanooga area during the month of May in the past. 
 
D) Demonstration of No Exceedance “But For” the Event 
 
Since no PM2.5 speciation data was collected on any of the days in question, an organic mass 
apportionment was not possible.  For the violations of the 24-hr PM2.5 standard (35µg/m3), 
however, each value was between 12.1µg/m3 and 21.3µg/m3 in excess of the historical 95th 
percentile for the respective site in the month of May.  This is an indication that these monitors 
were significantly impacted by the fires, and that there would have been no exceedance of the 
24-hr standard but for the event.  EPA concurrence was given to all of the flagged values during 
the event that exceeded the 24-hr NAAQS of 35 µg/m3. 
 
Without PM2.5 speciation data for any of the requested values below the 24-hr standard, there is 
not enough evidence that there would have been no exceedance (of the annual NAAQS of 
15.0µg/m3) but for the fires.  Also, because all of the historical three-year monthly averages for 
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May in Chattanooga, none of these values passed both steps of the initial two-step analysis.  
Therefore, EPA concurrence was not given to any of the flagged values during the event that did 
not exceed the 24-hr NAAQS of 35 µg/m3. 
 
Figure 38a: Big Turnaround fire April 29, 2007 Blaine 
Eckberg, USFWS 

Figure 38b: Georgia Forestry Commission - Aerial View 
of Sweat Farm Road Fire on April 28, 2007. 

 
 
Figure 39: 48-hr backward wind trajectories for Chattanooga, May 22, 27, 21, and June 1. 
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May 31, 2007 June 1, 2007 

 
Figure 40: Backward trajectories passing through GA and FL fires, May 22, 27, 21, and June 1. 
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Figure 41: NASA OMI satellite aerosol concentrations, May 22, 27, 21, and June 1. 
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Figure 42: Aerosol smoke concentrations from NAAPS satellite, May 22, 27, 21, and June 1. 

May 22, 2007 
 

May 27, 2007 
 

May 31, 2007 June 1, 2007 
 



 

 
 

46

Figure 43: Aerosol sulfate concentrations from NAAPS satellite, May 22, 27, 21, and June 1. 

May 22, 2007 
 

May 27, 2007 
 

May 31, 2007 June 1, 2007 
 



 

 
 

47

Figure 44: Spatially averaged PM2.5 concentrations, May 22, 27, 21, and June 1.. 
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Figure 45: Spatially averaged excess PM2.5 concentrations above the 84th percentile, May 22, 27, 21, and June 1. 
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Figure 46: Spatially averaged excess PM2.5 concentrations above the 95th percentile, May 22, 27, 21, and June 1. 
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EXCEEDANCE EVENT: Canadian Fires 
 
Exceedance Dates: 6/12/07, 6/17/07, 6/18/07 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in northeast Canada 
 
 
Table 12: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 6/12/2007 25.7 18.2 23.9 26.7 NO1 
47-065-0031-1 6/17/2007 30.4 18.2 23.9 26.7 NO1 
47-065-1011-1 6/17/2007 25.4 19.7 25.0 26.7 NO1 
47-065-4002-1 6/17/2007 28.3 19.6 27.0 30.5 NO1 
47-065-0031-1 6/18/2007 31.6 18.2 23.9 26.7 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in northeast Canada caused NAAQS 
exceedances at the sites listed above.  None of the requested values, however, passed both steps 
of the initial two-step analysis.  Also, the documentation submitted by Chattanooga-Hamilton 
County did not demonstrate a clear causal relationship between the measured concentration and 
the event, and did not demonstrate that there would have been no exceedance or violation but for 
the event.   Due to these reasons, no further analysis of these events is necessary.  EPA 
concurrence was not given to any of these exceptional event flags. 
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EXCEEDANCE EVENT: Saharan Dust 
 
Exceedance Dates: 6/24/07, 6/25/07, 6/26/07 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of dust from the Sahara Desert in Africa 
 
 
Table 13: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 6/24/2007 21.3 18.2 23.9 26.7 NO1 
47-065-0031-1 6/25/2007 24.3 18.2 23.9 26.7 NO1 
47-065-0031-1 6/26/2007 25.9 18.2 23.9 26.7 NO1 
47-065-4002-2 6/26/2007 26.7 19.4 27.3 30.2 NO1 
47-065-4002-1 6/26/2007 26.6 19.6 27.0 30.5 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of dust from the Sahara Desert in Africa caused NAAQS 
exceedances at the sites listed above.  None of the requested values, however, passed both steps 
of the initial two-step analysis.  Also, the documentation submitted by Chattanooga-Hamilton 
County did not demonstrate a clear causal relationship between the measured concentration and 
the event, and did not demonstrate that there would have been no exceedance or violation but for 
the event.   Due to these reasons, no further analysis of these events is necessary.  EPA 
concurrence was not given to any of these exceptional event flags. 
 



 

 
 

52

EXCEEDANCE EVENT: Canadian Fires 
 
Exceedance Dates: 7/4/07, 7/5/07 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in northeast Canada 
 
 
Table 14: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 7/4/2007 30.9 18.6 26.2 36.2 NO1 
47-065-4002-1 7/5/2007 26.8 17.7 25.8 30.6 NO1 
47-065-0031-1 7/5/2007 32.2 18.6 26.2 36.2 NO1 
47-065-4002-2 7/5/2007 26.9 17.8 23.8 31.8 NO1 
47-065-1011-1 7/5/2007 25.3 16.9 22.4 34.2 NO2 
Notes: 1Three-year monthly average above 15.0µg/m3 

 
 

Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in northeast Canada caused NAAQS 
exceedances at the sites listed above.  None of the requested values, however, passed both steps 
of the initial two-step analysis.  Also, the documentation submitted by Chattanooga-Hamilton 
County did not demonstrate a clear causal relationship between the measured concentration and 
the event, and did not demonstrate that there would have been no exceedance or violation but for 
the event.   Due to these reasons, no further analysis of these events is necessary.  EPA 
concurrence was not given to any of these exceptional event flags. 
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EXCEEDANCE EVENT: Northwestern U.S. Fires 
 
Exceedance Dates: 8/3/07 – 9/6/07 
MSA: Chattanooga, TN-GA 
Event Description: Long-range transport of smoke from wildfires in Idaho and Montana 
 
Table 15: Site-specific information used in analysis, concentrations in µg/m3 

AQS ID Date Observed 
Concentration 

Monthly 
Average 

84th 
Percentile 

95th 
Percentile 

EPA 
Concurrence 

47-065-0031-1 8/3/2007 27.4 20.2 28.2 29.5 NO1 
47-065-0031-1 8/4/2007 34.7 20.2 28.2 29.5 NO1 
47-065-1011-1 8/4/2007 37.6 17.2 22.0 27.3 NO (sulfate) 
47-065-4002-2 8/4/2007 36.8 21.0 30.5 34.9 NO (sulfate) 
47-065-4002-1 8/4/2007 36.6 20.9 31.3 35.4 NO (sulfate) 
47-065-0031-1 8/5/2007 29.8 20.2 28.2 29.5 NO1 
47-065-0031-1 8/6/2007 29.4 20.2 28.2 29.5 NO1 
47-065-0031-1 8/7/2007 24.6 20.2 28.2 29.5 NO1 
47-065-4002-1 8/7/2007 25.4 20.9 31.3 35.4 NO1 
47-065-4002-2 8/7/2007 24.7 21.0 30.5 34.9 NO1 
47-065-0031-1 8/13/2007 23.5 20.2 28.2 29.5 NO1 
47-065-4002-1 8/13/2007 23.9 20.9 31.3 35.4 NO1 
47-065-4002-2 8/13/2007 23.2 21.0 30.5 34.9 NO1 
47-065-0031-1 8/14/2007 27.5 20.2 28.2 29.5 NO1 
47-065-0031-1 8/15/2007 27.2 20.2 28.2 29.5 NO1 
47-065-1011-1 8/16/2007 32.8 17.2 22.0 27.3 NO2 
47-065-0031-1 8/16/2007 33.6 20.2 28.2 29.5 NO1 
47-065-4002-1 8/16/2007 34.3 20.9 31.3 35.4 NO1 
47-065-0031-1 8/17/2007 28.1 20.2 28.2 29.5 NO1 
47-065-0031-1 8/18/2007 25.1 20.2 28.2 29.5 NO1 
47-065-4002-2 8/19/2007 34.5 21.0 30.5 34.9 NO1 
47-065-0031-1 8/19/2007 37.9 20.2 28.2 29.5 NO 
47-065-4002-1 8/19/2007 35.1 20.9 31.3 35.4 NO 
47-065-0031-1 8/20/2007 18.8 20.2 28.2 29.5 NO1 
47-065-0031-1 8/24/2007 23.4 20.2 28.2 29.5 NO1 
47-065-0031-1 8/31/2007 29.1 20.2 28.2 29.5 NO1 
47-065-4002-2 8/31/2007 31.6 21.0 30.5 34.9 NO1 
47-065-4002-1 8/31/2007 31.9 20.9 31.3 35.4 NO1 
47-065-0031-1 9/1/2007 33.2 16.4 24.0 26.1 NO1 
47-065-0031-1 9/2/2007 31.6 16.4 24.0 26.1 NO1 
47-065-0031-1 9/3/2007 28.4 16.4 24.0 26.1 NO1 
47-065-1011-1 9/3/2007 28.1 16.2 24.1 29.0 NO2 
47-065-4002-1 9/3/2007 29.1 17.4 25.4 31.5 NO1 
47-065-4002-2 9/3/2007 28.5 17.4 25.6 31.5 NO1 
47-065-0031-1 9/4/2007 29.2 16.4 24.0 26.1 NO1 
47-065-0031-1 9/5/2007 27.9 16.4 24.0 26.1 NO1 
47-065-0031-1 9/6/2007 24.5 16.4 24.0 26.1 NO1 
47-065-4002-1 9/6/2007 27.2 17.4 25.4 31.5 NO1 
47-065-4002-2 9/6/2007 26.7 17.4 25.6 31.5 NO1 
Notes: 1Three-year monthly average above 15.0µg/m3 
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Detailed Discussion of Evidence 
 
A) Event Description 
 
Documentation submitted by the Chattanooga-Hamilton County Air Pollution Control Bureau 
claims that long range transport of smoke from wildfires in Idaho and Montana caused NAAQS 
exceedances at the sites listed above.  The only requested concentrations that passed both steps 
of the initial two-step analysis, however, were the values collected on August 4, 2007 and 
August 19, 2007. 
 
B) Causal Relationship Between the Event and Air Quality 
 
To evaluate the possible causal relationship of the event on air quality in Chattanooga, wind 
trajectories were analyzed to assess the probability of smoke transport from the wildfires.  Figure 
47 shows 48-hr backward trajectories for Chattanooga on August 4th and 19th.  These trajectories, 
however, do not support significant air transport from the northwest.  Figure 48 shows the NASA 
OMI aerosol concentrations observed on each day.  This figure does confirm high aerosol 
concentrations in the claimed source region. 
 
PM2.5 speciation data collected on August 4, 2007 does not support the supposed smoke impact.  
High sulfate concentrations are evident on August 4th, as illustrated in Figure 49.  This graph also 
indicates that organic carbon levels were not significantly above the normally expected range.  
No PM2.5 speciation data was collected on August 19th. 
 
Since speciation data was not available for August 19, 2007, NAAPS aerosol smoke and sulfate 
maps were used instead as an indicator of possible smoke impact (Figures 50 and 51).  Figure 50 
shows aerosol smoke levels on August 19th, and does not indicate significant levels in the 
Chattanooga area.  Figure 51, however, does show a moderate sulfate event on this day centered 
around the Chattanooga area. 
 
The evidence discussed above shows that on both August 4, 2007, and August 19, 2007, the 
Chattanooga area was not significantly impacted by smoke from the northwestern wildfires.  
Speciation and satellite aerosol data show, rather, that these NAAQS exceedances were more 
likely driven by elevated PM2.5 sulfate levels, indicating impact from local stationary and mobile 
sources.  Also, the documentation submitted by Chattanooga-Hamilton County did not 
demonstrate a clear causal relationship between the measured concentration and the event, and 
did not demonstrate that there would have been no exceedance or violation but for the event.  
Therefore, EPA concurrence was not given to any of the values flagged during this event. 
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Figure 47: 48-hr backward wind trajectories for Chattanooga, August 4, 2007 and August 19, 2007. 

August 4, 2007 August 19, 2007 
 
Figure 48: NASA OMI aerosol concentrations, August 4, 2007 and August 19, 2007. 

 
August 4, 2007 

 
August 19, 2007 
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Figure 49: PM2.5 speciation data collected at the Rossville and Riverside sites during the month of August, 2004-
2007 
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Figure 50: Aerosol smoke concentrations from NAAPS satellite, August 19, 2007. 
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Figure 51: Aerosol sulfate concentrations from NAAPS satellite, August 19, 2007. 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
47-065-4002-1 5/19/2005 32.6 16.0 21.3 26.5 6.1 NO (Mo Avg) Mexican Fires 
47-065-4002-2 5/19/2005 33.8 15.9 21.3 26.5 7.3 NO (Mo Avg) Mexican Fires 
47-065-0031-1 6/21/2005 26.2 18.9 25.6 31.5 -5.3 NO (Mo Avg) Can, AK, US Fires 
47-065-1011-1 6/21/2005 24.2 19.3 24.4 26.2 -2.0 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-1 6/21/2005 27 19.4 26.8 30.5 -3.5 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-2 6/21/2005 28.1 19.0 26.8 29.9 -1.8 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-1 6/24/2005 35 19.4 26.8 30.5 4.5 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-2 6/24/2005 34.9 19.0 26.8 29.9 5.0 NO (Mo Avg) Can, AK, US Fires 
47-065-0031-1 6/27/2005 24.3 18.9 25.6 31.5 -7.2 NO (Mo Avg) Can, AK, US Fires 
47-065-1011-1 6/27/2005 25.9 19.3 24.4 26.2 -0.3 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-1 6/27/2005 26.4 19.4 26.8 30.5 -4.1 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-1 6/30/2005 22.4 19.4 26.8 30.5 -8.1 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-2 6/30/2005 25.1 19.0 26.8 29.9 -4.8 NO (Mo Avg) Can, AK, US Fires 
47-065-0031-1 7/3/2005 29.5 17.2 22.2 30.6 -1.1 NO (Mo Avg) Can, AK, US Fires 
47-065-1011-1 7/3/2005 21.5 15.8 22.3 28.3 -6.8 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-1 7/3/2005 25.5 17.7 26.4 30.6 -5.1 NO (Mo Avg) Can, AK, US Fires 
47-065-4002-2 7/3/2005 22.5 17.7 26.3 30.9 -8.4 NO (Mo Avg) Can, AK, US Fires 
47-065-0031-1 7/24/2005 27.6 17.2 22.2 30.6 -3.0 NO (Mo Avg) Saharan Dust 
47-065-4002-1 7/24/2005 27.4 17.7 26.4 30.6 -3.2 NO (Mo Avg) Saharan Dust 
47-065-1011-1 7/27/2005 32.9 15.8 22.3 28.3 4.7 NO (Mo Avg) Saharan Dust 
47-065-0031-1 7/27/2005 36.9 17.2 22.2 30.6 6.3 NO (sulfate) Saharan Dust 
47-065-4002-1 8/5/2005 36 22.6 32.7 36.2 -0.1 NO (sulfate) AK, Can fires 
47-065-4002-2 8/5/2005 36.4 22.5 31.7 35.9 0.5 NO (sulfate) AK, Can fires 
47-065-0031-1 8/26/2005 28.2 21.7 29.1 33.0 -4.8 NO (Mo Avg) AK, Can fires 
47-065-1011-1 8/26/2005 29.7 18.8 25.3 34.2 -4.5 NO (Mo Avg) AK, Can fires 
47-065-4002-1 8/26/2005 33.4 22.6 32.7 36.2 -2.8 NO (Mo Avg) AK, Can fires 
47-065-4002-2 8/26/2005 33.1 22.5 31.7 35.9 -2.8 NO (Mo Avg) AK, Can fires 
47-065-4002-1 9/7/2005 15.9 17.1 26.0 28.7 -12.8 NO (Mo Avg) NW Fires 
47-065-4002-1 9/10/2005 30.1 17.1 26.0 28.7 1.4 NO (Mo Avg) NW Fires 
47-065-4002-2 9/10/2005 29.8 17.1 26.2 28.1 1.7 NO (Mo Avg) NW Fires 
47-065-0031-1 9/13/2005 35.8 17.8 25.6 31.2 4.6 NO (sulfate) NW Fires 
47-065-1011-1 9/13/2005 36.1 15.3 25.7 26.8 9.3 NO (sulfate) NW Fires 
47-065-4002-1 9/13/2005 36.3 17.1 26.0 28.7 7.6 NO (sulfate) NW Fires 
47-065-4002-2 9/13/2005 36.2 17.1 26.2 28.1 8.1 NO (sulfate) NW Fires 
47-065-0031-1 3/30/2006 28.7 14.8 22.5 26.5 2.2 NO (Mo Avg) No Event Claimed 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
47-065-4002-1 3/30/2006 25.3 12.9 20.1 24.0 1.3 NO (Mo Avg) No Event Claimed 
47-065-1011-1 3/30/2006 21.3 10.8 17.7 20.1 1.2 NO (no event) No Event Claimed 
47-065-4002-1 6/16/2006 30.8 19.2 27.0 30.5 0.3 NO (Mo Avg) Can fires 
47-065-4002-2 6/16/2006 30.4 18.7 27.3 29.9 0.5 NO (Mo Avg) Can fires 
47-065-1011-1 6/16/2006 25.5 19.0 24.9 26.7 -1.2 NO (Mo Avg) Can fires 
47-065-4002-1 6/19/2006 17 19.2 27.0 30.5 -13.5 NO (Mo Avg) Can fires 
47-065-4002-2 6/19/2006 17.1 18.7 27.3 29.9 -12.8 NO (Mo Avg) Can fires 
47-065-0031-1 7/4/2006 49.2 17.0 22.3 30.4 18.8 YES fireworks 
47-065-1011-1 7/4/2006 37.1 16.2 22.2 27.2 9.9 YES fireworks 
47-065-4002-1 7/4/2006 38.5 16.4 24.3 27.2 11.3 YES fireworks 
47-065-4002-2 7/4/2006 38.6 16.0 22.1 26.9 11.7 YES fireworks 
47-065-0031-1 7/16/2006 23.2 17.0 22.3 30.4 -7.2 NO (Mo Avg) Can fires 
47-065-4002-1 7/16/2006 23 16.4 24.3 27.2 -4.2 NO (Mo Avg) Can fires 
47-065-4002-2 7/16/2006 22.3 16.0 22.1 26.9 -4.6 NO (Mo Avg) Can fires 
47-065-1011-1 7/16/2006 21.6 16.2 22.2 27.2 -5.6 NO (Mo Avg) Can fires 
47-065-4002-1 7/19/2006 31.7 16.4 24.3 27.2 4.5 NO (Mo Avg) Can fires 
47-065-4002-2 7/19/2006 32.3 16.0 22.1 26.9 5.4 NO (Mo Avg) Can fires 
47-065-4002-1 8/18/2006 38.5 22.4 33.2 35.7 2.8 NO (sulfate) Can fires 
47-065-4002-2 8/18/2006 38.4 22.4 31.7 35.6 2.8 NO (sulfate) Can fires 
47-065-4002-1 8/24/2006 32.9 22.4 33.2 35.7 -2.8 NO (Mo Avg) Can fires 
47-065-4002-2 8/24/2006 32.6 22.4 31.7 35.6 -3.0 NO (Mo Avg) Can fires 
47-065-4002-1 9/11/2006 32.7 18.3 26.2 29.7 3.1 NO (Mo Avg) NW, Can Fires 
47-065-4002-2 9/11/2006 32.9 18.2 26.5 29.2 3.7 NO (Mo Avg) NW, Can Fires 
47-065-0031-1 3/8/2007 23 12.2 17.5 20.2 2.8 NO (Insuf Evidence) Local / SE fires 
47-065-0031-1 3/9/2007 26.7 12.2 17.5 20.2 6.5 NO (Insuf Evidence) Local / SE fires 
47-065-0031-1 3/10/2007 26.3 12.2 17.5 20.2 6.1 NO (Insuf Evidence) Local / SE fires 
47-065-4002-1 3/10/2007 24.4 11.1 15.1 19.3 5.1 NO (Insuf Evidence) Local / SE fires 
47-065-4002-2 3/10/2007 23.5 11.3 14.9 18.8 4.7 NO (Insuf Evidence) Local / SE fires 
47-065-0031-1 3/11/2007 23.6 12.2 17.5 20.2 3.4 NO (Insuf Evidence) Local / SE fires 
47-065-0031-1 3/24/2007 21.9 12.2 17.5 20.2 1.7 YES Signal Mt. 
47-065-0031-1 3/25/2007 24.4 12.2 17.5 20.2 4.2 YES Signal Mt. 
47-065-4002-1 3/25/2007 32.7 11.1 15.1 19.3 13.4 YES Signal Mt. 
47-065-4002-2 3/25/2007 33 11.3 14.9 18.8 14.2 YES Signal Mt. 
47-065-1011-1 3/25/2007 22.3 9.4 12.3 17.3 5.1 YES Signal Mt. 
47-065-0031-1 3/26/2007 28.1 12.2 17.5 20.2 7.9 YES Signal Mt. 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
47-065-0031-1 3/27/2007 31.2 12.2 17.5 20.2 11.0 YES Signal Mt. 
47-065-0031-1 3/28/2007 22.3 12.2 17.5 20.2 2.1 YES Signal Mt. 
47-065-4002-1 3/28/2007 23.6 11.1 15.1 19.3 4.3 YES Signal Mt. 
47-065-4002-2 3/28/2007 23.7 11.3 14.9 18.8 4.9 YES Signal Mt. 
47-065-0031-1 3/29/2007 19.6 12.2 17.5 20.2 -0.6 YES Signal Mt. 
47-065-0031-1 4/22/2007 27.5 13.8 19.9 24.1 3.4 NO (Mo Avg) GA fire 
47-065-0031-1 4/23/2007 20.5 13.8 19.9 24.1 -3.6 NO (Mo Avg) GA fire 
47-065-0031-1 5/2/2007 24.7 15.3 21.8 26.9 -2.2 NO (Mo Avg) GA fire 
47-065-0031-1 5/3/2007 26.3 15.3 21.8 26.9 -0.6 NO (Mo Avg) GA fire 
47-065-4002-1 5/3/2007 26.8 15.5 22.7 26.7 0.2 NO (Mo Avg) GA fire 
47-065-4002-2 5/3/2007 27 15.6 23.0 26.6 0.4 NO (Mo Avg) GA fire 
47-065-0031-1 5/4/2007 27.4 15.3 21.8 26.9 0.5 NO (Mo Avg) GA fire 
47-065-0031-1 5/5/2007 29.4 15.3 21.8 26.9 2.5 NO (Mo Avg) GA fire 
47-065-0031-1 5/22/2007 39 15.3 21.8 26.9 12.1 YES GA fire 
47-065-0031-1 5/23/2007 31.3 15.3 21.8 26.9 4.4 NO (Mo Avg) GA fire 
47-065-0031-1 5/27/2007 45.1 15.3 21.8 26.9 18.2 YES GA fire 
47-065-4002-1 5/27/2007 43.2 15.5 22.7 26.7 16.6 YES GA fire 
47-065-4002-2 5/27/2007 42.8 15.6 23.0 26.6 16.2 YES GA fire 
47-065-0031-1 5/28/2007 34.3 15.3 21.8 26.9 7.4 NO (Mo Avg) GA fire 
47-065-0031-1 5/31/2007 45.1 15.3 21.8 26.9 18.2 YES GA fire 
47-065-0031-1 6/1/2007 48 18.2 23.9 26.7 21.3 YES GA fire 
47-065-0031-1 6/2/2007 31.2 18.2 23.9 26.7 4.5 NO (Mo Avg) GA fire 
47-065-4002-1 6/2/2007 30.7 19.6 27.0 30.5 0.2 NO (Mo Avg) GA fire 
47-065-4002-2 6/2/2007 29.9 19.4 27.3 30.2 -0.3 NO (Mo Avg) GA fire 
47-065-0031-1 6/12/2007 25.7 18.2 23.9 26.7 -1.0 NO (Mo Avg) Can fires 
47-065-0031-1 6/17/2007 30.4 18.2 23.9 26.7 3.7 NO (Mo Avg) Can fires 
47-065-4002-1 6/17/2007 28.3 19.6 27.0 30.5 -2.2 NO (Mo Avg) Can fires 
47-065-1011-1 6/17/2007 25.4 19.7 25.0 26.7 -1.3 NO (Mo Avg) Can fires 
47-065-0031-1 6/18/2007 31.6 18.2 23.9 26.7 4.9 NO (Mo Avg) Can fires 
47-065-0031-1 6/24/2007 21.3 18.2 23.9 26.7 -5.4 NO (Mo Avg) Saharan Dust 
47-065-0031-1 6/25/2007 24.3 18.2 23.9 26.7 -2.4 NO (Mo Avg) Saharan Dust 
47-065-0031-1 6/26/2007 25.9 18.2 23.9 26.7 -0.8 NO (Mo Avg) Saharan Dust 
47-065-4002-1 6/26/2007 26.6 19.6 27.0 30.5 -3.9 NO (Mo Avg) Saharan Dust 
47-065-4002-2 6/26/2007 26.7 19.4 27.3 30.2 -3.5 NO (Mo Avg) Saharan Dust 
47-065-0031-1 7/4/2007 30.9 18.6 26.2 36.2 -5.3 NO (Mo Avg) Can fires 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
47-065-0031-1 7/5/2007 32.2 18.6 26.2 36.2 -4.0 NO (Mo Avg) Can fires 
47-065-4002-1 7/5/2007 26.8 17.7 25.8 30.6 -3.8 NO (Mo Avg) Can fires 
47-065-4002-2 7/5/2007 26.9 17.8 23.8 31.8 -4.9 NO (Mo Avg) Can fires 
47-065-1011-1 7/5/2007 25.3 16.9 22.4 34.2 -8.9 NO (Mo Avg) Can fires 
47-065-0031-1 8/3/2007 27.4 20.2 28.2 29.5 -2.1 NO (Mo Avg) NW fires 
47-065-0031-1 8/4/2007 34.7 20.2 28.2 29.5 5.3 NO (Mo Avg) NW fires 
47-065-1011-1 8/4/2007 37.6 17.2 22.0 27.3 10.4 NO (sulfate) NW fires 
47-065-4002-1 8/4/2007 36.6 20.9 31.3 35.4 1.3 NO (sulfate) NW fires 
47-065-4002-2 8/4/2007 36.8 21.0 30.5 34.9 1.9 NO (sulfate) NW fires 
47-065-0031-1 8/5/2007 29.8 20.2 28.2 29.5 0.4 NO (Mo Avg) NW fires 
47-065-0031-1 8/6/2007 29.4 20.2 28.2 29.5 0.0 NO (Mo Avg) NW fires 
47-065-0031-1 8/7/2007 24.6 20.2 28.2 29.5 -4.8 NO (Mo Avg) NW fires 
47-065-4002-1 8/7/2007 25.4 20.9 31.3 35.4 -10.0 NO (Mo Avg) NW fires 
47-065-4002-2 8/7/2007 24.7 21.0 30.5 34.9 -10.2 NO (Mo Avg) NW fires 
47-065-0031-1 8/13/2007 23.5 20.2 28.2 29.5 -6.0 NO (Mo Avg) NW fires 
47-065-4002-1 8/13/2007 23.9 20.9 31.3 35.4 -11.5 NO (Mo Avg) NW fires 
47-065-4002-2 8/13/2007 23.2 21.0 30.5 34.9 -11.7 NO (Mo Avg) NW fires 
47-065-0031-1 8/14/2007 27.5 20.2 28.2 29.5 -2.0 NO (Mo Avg) NW fires 
47-065-0031-1 8/15/2007 27.2 20.2 28.2 29.5 -2.3 NO (Mo Avg) NW fires 
47-065-0031-1 8/16/2007 33.6 20.2 28.2 29.5 4.2 NO (Mo Avg) NW fires 
47-065-4002-1 8/16/2007 34.3 20.9 31.3 35.4 -1.1 NO (Mo Avg) NW fires 
47-065-1011-1 8/16/2007 32.8 17.2 22.0 27.3 5.6 NO (Mo Avg) NW fires 
47-065-0031-1 8/17/2007 28.1 20.2 28.2 29.5 -1.3 NO (Mo Avg) NW fires 
47-065-0031-1 8/18/2007 25.1 20.2 28.2 29.5 -4.3 NO (Mo Avg) NW fires 
47-065-4002-2 8/19/2007 34.5 21.0 30.5 34.9 -0.4 NO (Mo Avg) NW fires 
47-065-0031-1 8/19/2007 37.9 20.2 28.2 29.5 8.5 NO (Insuf Evidence) NW fires 
47-065-4002-1 8/19/2007 35.1 20.9 31.3 35.4 -0.3 NO (Insuf Evidence) NW fires 
47-065-0031-1 8/20/2007 18.8 20.2 28.2 29.5 -10.7 NO (Mo Avg) NW fires 
47-065-0031-1 8/24/2007 23.4 20.2 28.2 29.5 -6.1 NO (Mo Avg) NW fires 
47-065-0031-1 8/31/2007 29.1 20.2 28.2 29.5 -0.3 NO (Mo Avg) NW fires 
47-065-4002-1 8/31/2007 31.9 20.9 31.3 35.4 -3.5 NO (Mo Avg) NW fires 
47-065-4002-2 8/31/2007 31.6 21.0 30.5 34.9 -3.3 NO (Mo Avg) NW fires 
47-065-0031-1 9/1/2007 33.2 16.4 24.0 26.1 7.1 NO (Mo Avg) NW fires 
47-065-0031-1 9/2/2007 31.6 16.4 24.0 26.1 5.5 NO (Mo Avg) NW fires 
47-065-0031-1 9/3/2007 28.4 16.4 24.0 26.1 2.3 NO (Mo Avg) NW fires 
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AQS ID Date Value Monthly Avg 84th Perc 95th Perc µg Over 95th Approved? Event 
47-065-4002-1 9/3/2007 29.1 17.4 25.4 31.5 -2.4 NO (Mo Avg) NW fires 
47-065-4002-2 9/3/2007 28.5 17.4 25.6 31.5 -3.0 NO (Mo Avg) NW fires 
47-065-1011-1 9/3/2007 28.1 16.2 24.1 29.0 -0.9 NO (Mo Avg) NW fires 
47-065-0031-1 9/4/2007 29.2 16.4 24.0 26.1 3.1 NO (Mo Avg) NW fires 
47-065-0031-1 9/5/2007 27.9 16.4 24.0 26.1 1.8 NO (Mo Avg) NW fires 
47-065-0031-1 9/6/2007 24.5 16.4 24.0 26.1 -1.6 NO (Mo Avg) NW fires 
47-065-4002-1 9/6/2007 27.2 17.4 25.4 31.5 -4.3 NO (Mo Avg) NW fires 
47-065-4002-2 9/6/2007 26.7 17.4 25.6 31.5 -4.8 NO (Mo Avg) NW fires 
47-065-0031-1 12/8/2007 30.5 13.9 24.3 30.1 0.4 NO (Mo Avg) Local Fires 
47-065-4002-1 12/8/2007 31.8 11.8 17.9 25.0 6.8 NO (Mo Avg) Local Fires 
47-065-4002-2 12/8/2007 30.9 12.8 19.5 25.2 5.7 NO (Mo Avg) Local Fires 
47-065-1011-1 12/8/2007 31.8 10.1 16.2 19.4 12.4 NO (no event) Local Fires 
47-065-0031-1 12/9/2007 25.4 13.9 24.3 30.1 -4.7 NO (Mo Avg) Local Fires 
47-065-0031-1 12/20/2007 31.3 13.9 24.3 30.1 1.2 NO (Mo Avg) Local Fires 
47-065-4002-1 12/20/2007 32.2 11.8 17.9 25.0 7.2 NO (Mo Avg) Local Fires 
47-065-4002-2 12/20/2007 32.2 12.8 19.5 25.2 7.0 NO (Mo Avg) Local Fires 
47-065-1011-1 12/20/2007 23.8 10.1 16.2 19.4 4.4 NO (no event) Local Fires 
47-065-0031-1 12/21/2007 21.9 13.9 24.3 30.1 -8.2 NO (Mo Avg) Local Fires 
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Appendix B 
 
 

AQS Site and Parameter Codes
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AQS Site ID Site Name Address Latitude Longitude 
13-295-0002 Rossville 601 Maple St, Rossville GA +34.978900o -85.300900o

47-065-0031 East Ridge 1510 Maxwell Road, East Ridge +34.990944o -85.228750o

47-065-1011 
Soddy 
Daisy 

Soddy Daisy H.S.  00620 
Sequoyah Rd. +35.233527o -85.181806o

47-065-4002 Riverside 
Riverside Substation 911 Siskin 
Dr. +35.050928o -85.292975o

 
 

AQS 
Parameter 

Code 
Description 

88101 PM2.5 - Local Conditions (Federal 
Reference Method) 

88502 PM2.5 Speciation Sampler Total Mass 
88301 Ammonium Ion Pm2.5 (Local Conditions) 
88305 Organic Carbon, Unadjusted PM2.5 (Local 

Conditions) 
88307 Elemental Carbon PM2.5 (Local 

Conditions) 
88403 Sulfate PM2.5 (Local Conditions) 
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Appendix C 
 
 

Fireworks Display Permits: 
July 4, 2006 
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Appendix D 
 
 

Newspaper Articles Documenting 
Signal Mountain Wildfire: 

March 24 – 29, 2007 
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