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IMPROVE Sites 

• Interagency Monitoring of 

Protected Visual 

Environments (IMPROVE) 

• IMPROVE sites  

• provide chemical 

speciation data for 

PM2.5   

• provide data for 

assessing visibility at 

Class 1 areas 

• Arkansas IMPROVE sites 

• Upper Buffalo 

Wilderness Area 

• Caney Creek  

2 



PM2.5 Composition 

 PM2.5 is composed of several species of compounds: 

 Sulfate 

 Nitrate 

 Organic Carbon 

 Elemental Carbon 

 Crustal 

 Other 
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PM2.5 Speciation Data Overview 

Upper Buffalo Wilderness Area 
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Five-Year Trend in Annual PM2.5 Design Values 
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Current 

NAAQS 



Monitor Data Trend Analysis 
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Coefficients: 

Estimate Std. Error t value Pr(>|t|)    

(Intercept) 940.6915   203.1233   
4.631  0.00169 ** 

Year         -0.4624     0.1011  -4.575  
0.00181 ** 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 
‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 0.9181 on 8 
degrees of freedom 

Multiple R-squared:  0.7235, 
Adjusted R-squared:  0.6889  

F-statistic: 20.93 on 1 and 8 DF,  p-
value: 0.001814 

  



Monitor Data Trend Analysis 
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Coefficients: 

Estimate Std. Error t value Pr(>|t|)    

(Intercept) 574.38364  170.86909   
3.362  0.00837 ** 

Year         -0.28000    0.08505  -3.292  
0.00935 ** 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 
‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

  

Residual standard error: 0.892 on 9 
degrees of freedom 

Multiple R-squared:  0.5463, 
Adjusted R-squared:  0.4959  

F-statistic: 10.84 on 1 and 9 DF,  p-
value: 0.009347 



Five-Year Trend in 8-hour Ozone Design Values 
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Current 

NAAQS 

Proposed 

NAAQS 



Monitor Data Trend Analysis 
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Coefficients: 

Estimate Std. Error t value Pr(>|t|)   

(Intercept) 3749.6273  1329.0429   
2.821    0.020 * 

Year          -1.8273     0.6615  -2.762    
0.022 * 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 
‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

  

Residual standard error: 6.938 on 9 
degrees of freedom 

Multiple R-squared:  0.4588, 
Adjusted R-squared:  0.3987  

F-statistic: 7.629 on 1 and 9 DF,  p-
value: 0.02204 



Monitor Data Trend Analysis 
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Coefficients: 

Estimate Std. Error t value Pr(>|t|)   

(Intercept) 2392.755   1032.628   
2.317   0.0457 * 

Year          -1.155      0.514  -2.246   
0.0513 . 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 
0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

  

Residual standard error: 5.391 on 9 
degrees of freedom 

Multiple R-squared:  0.3592, 
Adjusted R-squared:  0.288  

F-statistic: 5.045 on 1 and 9 DF,  p-
value: 0.05132 



Monitor Data Trend Influences 
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Comparison of national growth measures and emissions, 1980-2006. 

http://www.epa.gov/air/airtrends/2007/report/sixprincipalpollutants.pdf 



Statewide vs Intrastate Regional Approach 

 Arkansas Air Quality Regions 

 Arkansas Planning and Development Districts 

 County Level 

 Permitted Facility Locations  

 4 Kilometer Grid 
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Arkansas Air Quality Regions 
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Arkansas Planning and Development Districts 
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County Level 
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Permitted CO Facilities 
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Permitted NO2 Facilities  
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Permitted SO2 Facilities 
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Permitted PM10 Facilities 
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Permitted VOC Facilities  
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4 Kilometer Grid 
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4 Kilometer Grid 
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Additional 

Monitors 

Should additional monitors 

be deployed? 

Where should new 

monitors be added?  

Challenges: 

• Additional Costs 

Benefits: 

• Ambient Data vs 

Modeled Data 
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Arkansas Ambient Air Monitoring Network  



PARR Site 
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For Additional Information: 

 Tony Davis 

 Air Planning Branch Manager 

 Arkansas Department of Environmental Quality 

 (501) 682-0728 

 davisa@adeq.state.ar.us 
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