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Introduction

 Southeast Kansas supports the highest concentration of 
hazardous waste burners in the country
 3 cement kilns
 1 commercial hazardous waste incinerator

 U.S. EPA sponsored the Southeast Kansas Health Study 
to investigate air quality and potential health effects 
from ambient air in the area 
 (report available at http://www2.kumc.edu/ceoh/skhs/)

 This study was a joint effort between the Department of 
Civil and Environmental Engineering at KU and the KU 
Medical Center



Scope

 The environmental sampling element of 
the project included the determination of 
ambient concentrations of PM10 and PM2.5
at selected sites in Southeast Kansas.

 Spatial and temporal factors on of these 
concentrations were investigated

 Wind direction effects are of particular 
interest



Air Quality Monitoring

 Duration of Monitoring - March, 1999 through 
October, 2000

 Sampling Sites in the cities of Chanute, 
Coffeyville, Fredonia, and Independence

 Additional Sites in Sedan, Tyro, Labette County
 Reduction of Sampling Network in March, 2000
 Sampling Site Design, Sampling and Analysis 

Protocols According to EPA Guidelines



Sampling Area in Southeast 
Kansas



Sampling Network

 Local Scale - Evaluate Incinerator Stack 
Emissions

 Neighborhood Scale - Measure Residents’ 
Exposures to Contaminants

 Regional Scale - Measure Background 
Contaminant Levels



Source-specific sites

 Wichita windrose 
(1984-1992)



Fredonia
Site Sampling Methods

LaF-1 PM10 MiniVol*

LaF-2 t 2 PM2.5 MiniVols
1 PM10 MiniVol

LaF-3** PM10 MiniVol

LaF-4 t PM10 MiniVol 
(2000 samples only)

LaF-5 PM2.5 MiniVol 
PM10 MiniVol 

*PM10 inlet was changed to   PM2.5 for all 
samples collected  after March, 2000.

**Site was discontinued after  March, 2000.
t Source-specific site.



Data Collection- MiniVOL



Data Analysis

 Descriptive statistics were calculated for 
all PM10 and PM2.5 concentrations 

 Analyses of variance (anovas) were 
performed on:
 Possible effects of sampling site
 Possible effects of sampling date 

 Analogous non-parametric tests also 
performed to confirm anova results



Data Analysis

 The effect of wind direction on PM 
concentrations was further investigated by 
performing a General Linear Model (GLM)
 Data was divided in four wind direction categories 

(from NCDC);
 South
 North
 Calm/variable
 Other

 The effect of the targeted sources was also 
analyzed by using the paired t-test and the 
analogous non-parametric test



Results

 PM10 and PM2.5 concentrations for all samples 
collected were below the 24-hr NAAQS 
(150g/m3 and 65 g/m3 respectively)

 Highest values observed during study were:
 139.03 g/m3 for PM10 (April 12, 1999 at 

Independence East of River site)
 55.05 g/m3 for PM2.5 (July 8, 2000 at Independence 

East of River site )



Effects of sampling site and 
sampling date

 Sampling site was not shown to be statistically 
significant for PM2.5 (from both anova and 
Kruskal-Wallis tests)

 Sampling site was shown to be statistically 
significant for PM10 (from both anova and 
Kruskal-Wallis tests)

 PM10 concentrations for background sites were 
significantly lower compared to those from the 
four cities



Effects of sampling site on PM10
concentrations

 Further spatial analyses were 
run to determine whether 
differences among sites in 
each of the cities were 
significant
 Significance was revealed by 

the Kruskal-Wallis for the city of 
Fredonia only

 The median value of the East 
Kennel site was significantly 
lower than the median of other 
sites

 The median value for the South 
LaFarge site was significantly 
higher 



General Linear Model

 Used to further investigate the temporal 
factor

 Three possible effects were investigated:
 Wind Direction
 Site
 Site/Wind Direction interaction

 Wind direction was found to be 
statistically significant for PM10 and PM2.5



Effects of wind direction on PM10
and PM2.5 concentrations

 PM10 and PM2.5 concentrations were 
typically highest on days with 
predominantly southerly winds

 Days with calm/variable winds produced 
the second highest concentrations



Upwind versus downwind PM10 and 
PM2.5 concentrations

 The effect of targeted sources on PM 
concentrations was analyzed using the paired t-
test and the analogous non-parametric test

 Data from paired upwind and downwind 
monitoring sites at Chanute, Independence and 
Fredonia were analyzed

 No statistically significant differences were found 
between upwind and downwind samples



Conclusions
 None of the values observed exceeded the NAAQS 

standards for PM10 and PM2.5

 Statistical analyses indicated that sampling site was a 
significant factor for PM10 concentrations
 These concentrations were typically higher at sites located within 

the study communities than at background sites
 For PM10 and PM2.5 there were no significant differences 

between PM concentrations at sites located upwind and 
downwind from targeted sources

 These results suggest that local sources such as vehicle 
traffic, construction, and other industrial activity 
contribute to the PM10 concentrations in the study 
communities



Conclusions

 Sample date was found to be a significant factor 
for both PM10 and PM2.5 concentration

 No seasonal effects were apparent during this 
study

 Wind direction was found to be a significant 
factor

 Southerly winds generally produced higher PM10
and PM2.5 concentrations



Conclusions

 Results suggest that regional sources 
located south of the study area may also 
be significant sources of PM

 Further studies are necessary to identify 
the actual sources that significantly affect 
PM in the region of Southeast Kansas 




