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STATE AJLMJ$$OURI Jeremieh W. <JlI~') Nixon, Govcmor MzJri;: N. Templeton, Acting Director 

DEIlARTMENT OF NATURAL RESOURCES 
www.dnr.mo.gov 

March 11,2009 

Mr. William W. Rice 
Acting Regional Administrator 
U.S. Environmental Protection Agency, Region VII 
901 North Fifth Street 
Kansas City, KS 66101 

Dear Mr. Rice: 

Enclosed please find the State of Missouri's ozone nonattainment area recommendations 
pursuant to the new ozone standard promulgated by the U.S. Environmental Protection Agency 
(EPA) in March 2008. The fmal recommendations have been fully vetted through stakeholder 
discussions, formal public hearing and comment period, and, finally, the Missouri Air 
Conservation Commission. 

The 1990 Clean Air Act Amendments have provided countless benefits for the health and well
being of our citizens. The state implementation plan process has developed health-based 
standards and emission controls to improve air quality in nonattainment areas. 

However, the major revisions adopted by Congress almost 20 years ago do not appear to address 
many of the issues which Missouri faces today. The 1990 amendments set the ozone standard at 
120 ppb. At this level, ozone was clearly an urban area problem. Accordingly, many of the 
provisions in the Act are well-suited for large metropolitan areas. In 1997, when EPA 
strengthened the standard to a level of 84 ppb, ozone became more of a regional problem, but 
one still addressed by many of the approaches for urban areas. 

The new 75 ppb standard has made ozone a rural issue. For the 2005 to 2007 period, eighteen of 
the 19 monitors in the state recorded violations, of which 5 we would describe as in rural areas. 
Never before has Missouri had violating monitors in rural areas. We will need to expand our 
network of monitors to track ozone in smaller communities and rural areas adequately. 

We are concerned that a significant percentage of the strategies in the Act mandated for certain 
levels of nonattainment will not be workable, effective, make economic sense, or protective of 
public health in rural areas. For example, vehicle emissions testing and reformulated gasoline 
make sense for large urban areas with a large concentration of mobile sources. However, 
imposing such strategies on rural communities is likely to produce little air quality benefit 
despite a substantial cost. 
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We also want to note that the 1990 amendments did not contemplate climate change or the need 
to reduce greenhouse gases. Some of the controls that have been used effectively to combat 
ozone may not have been the best choice when considering the issue of climate change. If 
efforts to combat ozone and other criteria pollutants are not harmonized with policies aimed at 
greenhouse gas reduction, we may be working at cross-purposes. 

Recognizing that the U.S. EPA must implement the provisions of the Act as they are currently 
written, I strongly encourage you to consider the implementation issues that are inextricably 
linked to the designation of nonattainment areas. This consideration is vital in light of the vastly 
different emission control scenarios currently facing counties across the nation now that the . 
ozone standard is 75 ppb versus 84 ppb. In Missouri, the rural areas in question have begun to 
undertake serious efforts to closely scrutinize their ozone causing emissions and to develop plans 
to improve air quality for their citizens. These efforts will allow local communities to develop 
and to implement the best, most cost-effective options to improve air quality, which will likely 
be very different than previous urban control efforts. Stepping back, given current discussions 
regarding energy independence and reduction of greenhouse gases that are occurring on the 
national level, I believe that the time is right to take a more holistic approach to air quality 
planning and air pollution regulation. 

Your determination regarding the ozone nonattainment areas in Missouri are of critical 
importance to our citizens and businesses. We are hopeful that after thoughtful consideration of 
this submittal you will come to the same conclusion as our final recommendation. 

Thank you for the opportunity to provide these recommendations. If you have any questions, 
please contact Jim Kavanaugh at (573) 751-7840. 

Sincerely, 

DEPARTMENT OF NATURAL RESOUR~C~E:=.:S~__ 

Mark N. Templeton 
Director 
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County Recommended 
Classification 

ADAIR Attainment/unclassifiable 
ANDREW Attainment/unclassifiable 
ATCHISON Attainment/unclassifiable 
AUDRAIN Attainment/unclassifiable 
BARRY Attainment/unclassifiable 
BARTON  Attainment/unclassifiable 
BATES  Attainment/unclassifiable 
BENTON Attainment/unclassifiable 
BOLLINGER Attainment/unclassifiable 
BOONE Attainment/unclassifiable 
BUCHANAN Attainment/unclassifiable 
BUTLER Attainment/unclassifiable 
CALDWELL  Attainment/unclassifiable 
CALLAWAY Attainment/unclassifiable 
CAMDEN Attainment/unclassifiable 
CAPE GIRARDEAU Unclassifiable 
CARROLL  Attainment/unclassifiable 
CARTER Attainment/unclassifiable 
CASS Nonattainment 
CEDAR Attainment 
CHARITON  Attainment/unclassifiable 
CHRISTIAN Attainment/unclassifiable 
CLARK Attainment/unclassifiable 
CLAY Nonattainment 
CLINTON Nonattainment 
COLE Attainment/unclassifiable 
COOPER Attainment/unclassifiable 
CRAWFORD Attainment/unclassifiable 
DADE  Attainment/unclassifiable 
DALLAS Attainment/unclassifiable 
DAVIESS  Attainment/unclassifiable 
DeKALB  Attainment/unclassifiable 
DENT Attainment/unclassifiable 
DOUGLAS Attainment/unclassifiable 
DUNKLIN  Attainment/unclassifiable 
FRANKLIN Nonattainment 
GASCONADE Attainment/unclassifiable 
GENTRY  Attainment/unclassifiable 
GREENE Attainment/unclassifiable 
GRUNDY  Attainment/unclassifiable 
HARRISON  Attainment/unclassifiable 
HENRY  Attainment/unclassifiable 



HICKORY Attainment/unclassifiable 
HOLT Attainment/unclassifiable 
HOWARD Attainment/unclassifiable 
HOWELL Attainment/unclassifiable 
IRON Attainment/unclassifiable 
JACKSON Nonattainment 
JASPER Attainment/unclassifiable 
JEFFERSON Nonattainment 
JOHNSON Attainment/unclassifiable 
KNOX Attainment/unclassifiable 
LACLEDE Attainment/unclassifiable 
LAFAYETTE Attainment/unclassifiable 
LAWRENCE Attainment/unclassifiable 
LEWIS Attainment/unclassifiable 
LINCOLN Nonattainment 
LINN  Attainment/unclassifiable 
LIVINGSTON  Attainment/unclassifiable 
McDONALD Attainment/unclassifiable 
MACON Attainment/unclassifiable 
MADISON Attainment/unclassifiable 
MARIES Attainment/unclassifiable 
MARION Attainment/unclassifiable 
MERCER  Attainment/unclassifiable 
MILLER Attainment/unclassifiable 
MISSISSIPPI Attainment/unclassifiable 
MONITEAU Attainment/unclassifiable 
MONROE Attainment 
MONTGOMERY Attainment/unclassifiable 
MORGAN Attainment/unclassifiable 
NEW MADRID Attainment/unclassifiable 
NEWTON Attainment/unclassifiable 
NODAWAY  Attainment/unclassifiable 
OREGON Attainment/unclassifiable 
OSAGE Attainment/unclassifiable 
OZARK Attainment/unclassifiable 
PEMISCOT Attainment/unclassifiable 
PERRY Nonattainment 
PETTIS Attainment/unclassifiable 
PHELPS Attainment/unclassifiable 
PIKE Attainment/unclassifiable 
PLATTE Nonattainment 
POLK Attainment/unclassifiable 
PULASKI Attainment/unclassifiable 
PUTNAM  Attainment/unclassifiable 
RALLS Attainment/unclassifiable 



RANDOLPH Attainment/unclassifiable 
RAY Attainment/unclassifiable 
REYNOLDS Attainment/unclassifiable 
RIPLEY Attainment/unclassifiable 
ST. CHARLES Nonattainment 
ST. CLAIR Attainment/unclassifiable 
ST. FRANCOIS Unclassifiable 
STE. GENEVIEVE Nonattainment 
ST. LOUIS Nonattainment 
SALINE Attainment/unclassifiable 
SCHUYLER Attainment/unclassifiable 
SCOTLAND Attainment/unclassifiable 
SCOTT Attainment/unclassifiable 
SHANNON Attainment/unclassifiable 
SHELBY Attainment/unclassifiable 
STODDARD  Attainment/unclassifiable 
STONE Attainment/unclassifiable 
SULLIVAN  Attainment/unclassifiable 
TANEY Attainment/unclassifiable 
TEXAS  Attainment/unclassifiable 
VERNON  Attainment/unclassifiable 
WARREN Attainment/unclassifiable 
WASHINGTON Attainment/unclassifiable 
WAYNE Attainment/unclassifiable 
WEBSTER Attainment/unclassifiable 
WORTH Attainment/unclassifiable 
WRIGHT  Attainment/unclassifiable 
ST. LOUIS CITY Nonattainment 
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SUMMARY FOR REVISED MISSOURI RECOMMENDATION 
8-hour Ozone Nonattainment Designations  

2008 National Ambient Air Quality Standard 
 

INTRODUCTION 
 
This summary describes the process used to formulate the proposed 2008 8-hour ozone 
nonattainment area boundary recommendation.  The U.S. Environmental Protection 
Agency (EPA) 2008 revision to the 8-hour ozone standard establishes 0.075 parts per 
million (ppm) as the primary and secondary air quality standard.  The previous 8-hour 
ozone standard was 0.08 ppm with compliance measured at 0.084 ppm due to rounding.  
The area boundaries are based on the most current ozone monitoring data (2005-07) 
along with primary guidance from the March 28, 2000, EPA guidance for developing the 
2003 8-hour designation recommendations and with secondary guidance from the June 8, 
2007, EPA memorandum for 2007 PM designations.  After the initial recommendation 
was published, EPA provided revised guidance for the 2008 designation process.  This 
guidance did not provide new information to address in this recommendation.  It is 
important to note that the 2006-08 monitoring data (current at the time of document 
creation) was considered during the review process and is included as it provides 
important evidence to the overall recommendation.  As part of the designation effort, the 
department has conducted a series of three meetings in the four areas potentially 
impacted by the designation process and has requested local information from 
stakeholders within those areas.  The department developed the “Technical Support 
Document for Determination of Nonattainment Boundaries in Missouri for the 2008 8-
hour Ozone National Ambient Air Quality Standard” to gather information necessary to 
make this recommendation and address the EPA criteria in detail. 
 
 
SUMMARY OF RECOMMENDATION 
 
Based on the 2005-07 monitoring data, six distinct areas in Missouri violate the 2008 8-
hour ozone National Ambient Air Quality Standard (NAAQS):  Kansas City 
(Missouri/Kansas), St. Louis (Missouri/Illinois), Ste. Genevieve, Southeast Missouri, 
Springfield, and El Dorado Springs.  The proposed boundaries for 8-hour ozone 
nonattainment areas in Missouri include the following counties: 
 
 Kansas City:   Cass, Clay, Clinton, Jackson, Platte  
 

St. Louis: Franklin, Jefferson, Lincoln, St. Charles, St. Louis, 
City of St. Louis 

 
Ste. Genevieve:  Ste. Genevieve 
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Southeast Missouri:  Perry 
 
**Springfield:   Christian, Greene, Stone, Taney 
 
**El Dorado Springs:  Cedar (rural transport) 

 
 
St. Francois County and Cape Girardeau County are recommended for designation as 
unclassifiable.  The remaining counties in the state of Missouri are recommended for 
designation as attainment/unclassifiable. 
 
The above counties were designated nonattainment based on affirmative answers to one 
or both of the two basic designation questions:  (1) Does the representative ozone 
monitoring data for each county indicate a violation of the ozone standard? and (2) Do 
the emissions within this county contribute to a downwind monitored violation? 
 
This recommendation has been developed through in-depth technical evaluations of the 
available information related to the EPA guidance along with a series of stakeholder 
meetings and input.  The information presented as part of the recommendation has been 
collected from many different sources including data from individual industrial facilities 
within Missouri.  All the data and the rationale for answering the two questions is 
presented in the Technical Support Document (TSD) for this recommendation.  To be 
clear, the input provided by stakeholders from all the different areas was considered 
during the development of the recommendation.  The department believes this document 
is a fair and accurate assessment of the information and incorporates many stakeholder 
comments and contributions.  However, this document does not reflect a consensus 
reached by all stakeholders that participated in the formal meetings for each area. 
 
**It is important to note that based on the current 2006-08 monitoring data, the counties 
within the El Dorado Springs and Springfield areas would be designated 
attainment/unclassifiable for the 2008 ozone NAAQS.  Therefore, Springfield/Southwest 
Missouri area has two recommendation scenarios:  one based on the 2005-07 monitoring 
data that demonstrates a violation of the standard as documented above and the other 
based on the 2006-08 monitoring data that shows attainment of the standard for the entire 
area.  These two distinct scenarios are presented for completeness.   
 
 
BACKGROUND 
 
On March 12, 2008, EPA promulgated a revision to the ozone NAAQS which obligated 
the state of Missouri to designate the attainment status of all areas of the state.  EPA 
revised the NAAQS by changing the level of the primary and secondary standards from 
0.08 ppm to 0.075 ppm with an 8-hour averaging time.  The Clean Air Act (CAA) allows 
each state to recommend initial designations of the attainment status for all areas of the 
State.  Specifically, Section 107(d)(1) of the CAA allows each state an opportunity to 
recommend attainment/unclassifiable and nonattainment areas including appropriate 
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boundaries.  EPA can accept the recommendation or make modifications as it deems 
necessary. 
 
The previous 8-hour ozone NAAQS was promulgated in 1997, but legal delays caused 
the ozone recommendation process to extend until July 2003.  After a series of 
workgroup meetings in both Kansas City and St. Louis, the department provided a 
designation recommendation that included counties in both areas.  The 2003 
recommendation included the following counties in the St. Louis area:  Franklin, 
Jefferson, St. Charles, St. Louis and the City of St. Louis.  Ultimately, EPA agreed with 
this recommendation after requesting additional information regarding Ste. Genevieve 
County.   
 
The 2003 recommendation included the following counties in the Kansas City area: Clay, 
Jackson, Platte, and the portion of Cass County inside the Metropolitan Planning 
Organization boundary (northern portion of the county).  However, based on the 2001-03 
and 2002-04 ozone monitoring data, the Kansas City area attained the 1997 8-hour ozone 
standard and EPA revised the recommendation to state that these counties would be in 
attainment of the NAAQS.  Further, since the Kansas City area was a maintenance area 
for the 1-hour ozone standard, EPA required a maintenance plan for the 1997 8-hour 
ozone standard in the same area as the previous maintenance plan:  Clay, Jackson, and 
Platte Counties.     
 
The remaining counties in Missouri were designated attainment for the 1997 8-hour 
ozone standard during the 2003 designation process. 
 
Pursuant to the establishment of any new NAAQS, EPA requests states submit boundary 
recommendations for nonattainment areas twelve months after promulgation.  Therefore, 
Missouri’s recommendation for the 2008 8-hour ozone NAAQS will be submitted to EPA 
before March 12, 2009.   
 
FEDERAL AREA DESIGNATIONS 
 
Unclassifiable:  any area that cannot be classified on the basis of available information as 
meeting or not meeting the national primary or secondary ambient air quality standard for 
the pollutant. 
Attainment:  any area that meets the national primary or secondary ambient air quality 
standard for the pollutant. 
Nonattainment:  any area that does not meet (or that contributes to ambient air quality in 
a nearby area that does not meet) the national primary of secondary ambient air quality 
standard for the pollutant. 
 
CRITERIA FOR DESIGNATION: 
 
After initial publication of the draft designation recommendations, EPA published 
revised guidance for the 2008 ozone standard designation.  The guidance used to support 
this designation comes from two previous guidance documents:  the primary guidance is 
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from the 2003 ozone designation process with secondary guidance from the 2007 PM 
designation process.  There are no differences in criteria from the two previous 
documents and the newly published guidance.  Discussion of Core Based Statistical 
Areas or Combined Statistical Areas is new to this guidance and reflects EPA’s finding 
that ozone violations are occurring outside large metropolitan areas and potentially near 
and inside smaller, micropolitan statistical areas.  These new areas primarily replace the 
existing guidance for Metropolitan Statistical Areas and Combined Metropolitan 
Statistical Areas discussed next.  
 
Pursuant to the 2003 ozone designation process, EPA published a guidance document 
titled “Boundary Guidance on Air Quality Designations of the 8-hour Ozone National 
Ambient Air Quality Standards” on March 28, 2000.  This guidance was written to assist 
states in recommending areas under the 1997 8-hour ozone standard.  In that guidance, 
the EPA recommends that the Metropolitan Statistical Area (MSA) or Consolidated 
Metropolitan Statistical Area (CMSA) serve as the presumptive boundary for the 8-hour 
ozone nonattainment areas.  In order to remove counties within the presumptive boundary 
or include counties outside the presumptive boundary, each state is required to address 
the following eleven boundary criteria: 
 

• Emissions and air quality in adjacent areas 
• Population density and degree of urbanization including commercial development 
• Monitoring data representing ozone concentrations in local areas and larger areas 
• Location of emission sources 
• Traffic and commuting patterns 
• Expected growth 
• Meteorology 
• Geography/topography 
• Jurisdictional boundaries 
• Level of control of emissions sources 
• Regional emission reductions 

 
Pursuant to the 2007 PM designation process, EPA supplied a guidance memorandum on 
June 8, 2007 from Robert Meyers to the EPA Regional Administrators.  In this guidance, 
EPA specifically addressed the nonattainment designation of areas that are found to 
contribute to nearby violating monitors as part of the designation process.  Also, EPA did 
not establish a presumptive boundary for the revised PM standard.  Further, EPA 
addressed nine boundary criteria in this guidance: 
 

• Emission data 
• Air quality data 
• Population density and degree of urbanization including commercial development 
• Traffic and commuting patterns 
• Growth rates and patterns 
• Meteorology (weather/transport patterns) 
• Geography/topography 
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• Jurisdictional boundaries 
• Level of control of emissions sources 

  
It is important to note that the 2008 ozone designation guidance contains the same nine 
criteria as the 2007 PM designation guidance.  Since there is considerable overlap 
between the two previous guidance documents and the new guidance, the department has 
included an evaluation of all the criteria listed here in a comprehensive fashion to fully 
address all the necessary criteria. 
 
 
PROCESS FOR DEVELOPING RECOMMENDATIONS 
 
The department held a series of three meetings in each of the four areas of the state 
impacted by this revised standard.  These meetings were designed to provide information 
to stakeholders and allow the affected communities to better understand the designation 
process.  Also, the department provided the technical information used in the 
recommendation development to these stakeholders via the 8-hour ozone designation 
Web site:   (http://www.dnr.mo.gov/env/apcp/ozone/8hourdesignationprocess.htm).  In 
addition, the Web site includes a link that allows stakeholders to submit information or 
comments regarding the technical data.  Based on the attendance at the meetings, the 
department believes these meetings encouraged participation from many stakeholders. 
Environmental interests, industry, county commissioners, mayors, county health 
departments, regional planning organizations, local air quality control agencies, 
neighboring state air agencies, EPA Region VII, and other air quality management 
partners attended the meetings.   
 
Similar to the 2003 ozone designation process, the department decided to publish a draft 
recommendation for public comment and review.  The draft document was made 
available to the public 30 days prior to the department presenting the draft designation 
recommendation to the Missouri Air Conservation Commission as part of the public 
hearing on December 4, 2008.  After consideration of the comments received, the 
department is presenting this final statewide recommendation for adoption by the 
commission.  Upon adoption, the Governor or his designee will send the recommendation 
to EPA Region VII.  After this submittal, EPA will consider all states’ recommendations 
and provide an additional opportunity for comment on the final designation status of all 
areas.  The department is, and will remain, committed to keeping stakeholders involved 
throughout the remaining designation process and subsequent State Implementation Plan 
development process.   
 
 
CRITERIA FOR ESTABLISHING BOUNDARIES AND DISCUSSION OF 
BOUNDARY DEVELOPMENT 
 
Although every nonattainment area is unique, the recommendations for all the areas 
considered were consistently guided by the following principles: 
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• Existing 8-hour ozone nonattainment/maintenance areas were recommended for 
inclusion in the 2008 8-hour ozone boundary recommendation. 

• Any county that contains a monitor that violates the 2008 8-hour ozone standard 
is included in an existing nonattainment area or becomes part of its own area. 

• Areas that have a violating monitor using the 2005-07 ozone design values, but do 
not have violations based on 2006-08 design values will have two different 
scenarios presented.  One will be based on the 2005-07 ozone design values and 
the other will be based on the 2006-08 ozone design values. 

• Using the EPA boundary criteria and the information presented in the technical 
support document, counties that exhibit a pattern of frequent and significant 
contribution were considered for inclusion in the applicable nonattainment area.  
Along with this technical information, the department considered relevant policy 
considerations as part of the designation process.  The review of contributing 
factors must be conducted for different counties in a consistent manner statewide.  
Due to the fact each of the counties has unique characteristics, the factors for the 
designation of each county are compared with the other counties and evaluated in 
a collective fashion. 

 
Section 107(d)(1)(A) of the Clean Air Act defines a nonattainment area as any area that 
does not meet or that contributes to nearby areas not meeting the ambient air quality 
standard.  The relevant EPA guidance allows states to consider, at a minimum, the 
boundary criteria when establishing boundaries.  The implementation of control strategies 
that will eventually be used in the attainment demonstrations for these areas is a distinct 
and separate process and is not a primary consideration in this boundary evaluation.  It is 
premature to consider control strategies in this process when the strategies have not been 
finalized or even evaluated. 
 
In order to determine trends within each potential ozone nonattainment area and provide 
the most comprehensive set of information, the department chose to begin the evaluation 
process with counties within the metropolitan statistical area (MSA).  Based on 
information gathered in the 2003 ozone designation process for the Kansas City 
metropolitan complex, the Department also preliminarily identified counties bordering 
the MSAs with higher VOC and/or NOx emissions or that were part of a contiguous 
MSA.  The 2007 MSA boundary (developed by the United States Office of Management 
and Budget) for Kansas City has expanded in both Missouri and Kansas since the 2003 
designation process.  The following Missouri counties were examined in the Kansas City 
area:  Bates, Caldwell, Cass, Clay, Clinton, Jackson, Lafayette, Platte, and Ray in the 
MSA and Andrew, Buchanon, De Kalb, Henry, and Johnson outside the MSA.  It should 
be noted that the Warrensburg micropolitan statistical area (Johnson County) is part of 
the 2006 Combined Statistical Area for Kansas City.     
 
The department also began the St. Louis evaluation with the St. Louis MSA and 
preliminarily identified counties bordering the MSAs with higher VOC and/or NOx 
emissions.  The 2007 MSA boundary (developed by the United States Office of 
Management and Budget) for St. Louis has expanded in both Missouri and Illinois since 
the 2003 designation process.  The following Missouri counties were examined in the St. 
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Louis area:  Franklin, Jefferson, Lincoln, St. Charles, St. Louis, Washington, and the City 
of St. Louis in the MSA and Crawford, Gasconade, Montgomery, Perry, Pike, St. 
Francois, and Ste. Genevieve outside the St. Louis MSA.  It should be noted that the 
Farmington micropolitan statistical area (St. Francois County) is part of the 2006 
Combined Statistical Area for St. Louis.   
 
The Southeast Missouri violating monitor (Farrar in Perry County) is in a region that is 
not in or contiguous with one of the three major metropolitan areas in Missouri (St. 
Louis, Kansas City, or Springfield).  Since this area is very close to the St. Louis area, 
there is some overlap of counties within the evaluation for both areas.  Since Perry 
County has the monitor with the violation (Farrar), the contiguous micropolitan statistical 
area (µSA - Cape Girardeau) was the basis for the initial evaluation.  Note:  the St. Louis 
MSA is not contiguous with Perry County.  Therefore, the following Missouri counties 
were evaluated as part of the Southeast Missouri area:  Bollinger and Cape Girardeau 
inside the Cape Girardeau µSA and Perry, Scott, St. Francois, and Ste. Genevieve outside 
the µSA.  The Sikeston µSA (Scott County) is considered part of the Combined 
Statistical Area for Cape Girardeau.  
 
For Springfield/Southwest Missouri, the department chose to begin the boundary 
designation evaluating counties with representation in the Ozarks Clean Air Alliance.  
This organization has endeavored to bring local stakeholders together to discuss air 
quality issues within the Springfield/Southwest Missouri area.  These counties are as 
follows:  Christian, Dallas, Greene, Polk, and Webster in the Springfield MSA; Stone and 
Taney in the Branson MSA; and Barry, Lawrence, and Dade counties outside both MSA 
boundaries.  In addition to the counties in the Clean Air Alliance, the department 
evaluated several counties due to potential upwind transport contribution to the 
Springfield and El Dorado Springs monitored violations.  These counties included:  
Cedar with the monitor, and Barton, Jasper, McDonald, and Newton. 
 
The first consideration for nonattainment designations is based on the air quality data to 
determine if the collective area violates the standard.  Based on the 2005-07 monitoring 
period, the Kansas City, St. Louis, Ste. Genevieve, Springfield/Southwest Missouri, and 
Southeast Missouri areas violate the 2008 8-hour ozone NAAQS.  The counties with 
monitored violations are as follows: 
 

Kansas City – Cass, Clay, Clinton 
 
St. Louis – Jefferson, Lincoln, St. Charles, St. Louis, City of St. Louis 
 
Ste. Genevieve – Ste. Genevieve 
 
Southeast Missouri – Perry 
 
Springfield – Greene 
 
El Dorado Springs – Cedar 
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Therefore, these counties are being designated nonattainment under the “does not meet 
the standard” provision of Section 107(d)(1)(A) of the Clean Air Act.  The monitoring 
data contained in the technical support document Tables KC2, STL2, SE2, and SW2 
illustrates the 2005-07 and current 2006-08 ozone design values for each monitor (Ste. 
Genevieve is contained in Table STL2).  If the current 2006-08 data is used, the 
Springfield and El Dorado Springs violating areas change because the 4th highest 
concentrations in 2008 are much less than the 4th highest concentrations in 2005 at every 
Missouri monitor.  This difference is very important to the designation process because 
compliance with the 8-hour ozone standard is based on the most recent three-year 
average of the 4th highest 8-hour ozone concentration at each monitoring site.  Based on 
the new data, all monitors in southwest Missouri would meet the 2008 ozone standard.  
Therefore, as documented above, the Southwest Missouri region will have two different 
scenarios pursuant to this recommendation:  all counties in the region attainment (2006-
08 monitoring data) and violating/contributing counties in region nonattainment (2005-07 
monitoring data).  Also, the violating monitor in Cass County meets the ozone standard 
using the 2006-08 ozone design value.  This fact does not change the designation as 
nonattainment for Cass County due to the department’s finding of contribution to the 
downwind Kansas City monitored violations.  The design values for the remainder of 
Missouri sites in Kansas City and St. Louis along with Perry County illustrate a violation 
of the standard using both sets of monitoring data. 
 
The second consideration for nonattainment designations is based on contribution to 
areas not meeting the NAAQS under Section 107(d)(1)(A).  This consideration is much 
more difficult and requires a comprehensive evaluation of the criteria included in the 
relevant EPA guidance.  In determining which areas are contributing, the department 
gathered information and analyzed it with respect to these criteria.  The proposed 
recommendation considered all the relevant information including:  emissions size and 
location, predominant meteorological conditions that lead to high ozone concentrations, 
population and urbanization of counties, traffic patterns and transportation corridors, 
existing jurisdictional boundaries, and population/emission growth.  The question is 
whether the information gathered supports the conclusion that a particular county has a 
frequent and significant contribution to downwind ozone concentrations that violate the 
2008 8-hour ozone standard.  A close evaluation of the contribution criteria seems to 
indicate that if a county does not have a significant amount of precursor emissions 
(volatile organic compounds [VOC] or oxides of nitrogen [NOx]), it should not be 
included in the designated area.  Also, the idea of long range and regional transport of 
ozone and its precursors leading to ozone problems throughout the eastern United States 
is now well established and leads to the conclusion that all ozone precursor sources 
contribute to ozone formation.  Yet, the Clean Air Act limits the designation of 
contributing areas to “nearby areas”.  These two facts eliminate a number of counties in 
Missouri from inclusion in nonattainment boundaries based on the contribution test.  The 
inclusion of counties within an existing 8-hour nonattainment or maintenance area in the 
new boundary recommendation is straightforward since the evaluation demonstrates a 
sizable contribution for each of these counties in Missouri.  In evaluating significant 
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contribution, counties have been compared to other counties within the area to determine 
the level of potential contribution to high ozone levels.  Below is a discussion of both 
monitoring status and an evaluation of the contribution of emissions impacting ozone 
values for all counties that have monitored a violation of the standard in the last two 
design value periods by geographic region. 
 
 
Kansas City 
 
In the Missouri portion of the Kansas City maintenance area, Clay County is the only 
county with ozone monitoring.  Jackson and Platte Counties do not contain ozone 
monitors.  The design value for Rocky Creek was 87 ppb for the 2005-07 monitoring 
period and 81 ppb for the 2006-08 monitoring period.  Cass and Clinton Counties also 
contain monitoring sites that violated the ozone standard for the 2005-07 time period 
(Cass – Richards Gebaur South with a design value of 77 ppb and Clinton – Trimble with 
a design value of 85 ppb).  The design value for the Richards Gebaur South site is 72 ppb 
and the Trimble design value is 79 ppb for the 2006-08 monitoring period.  These two 
counties border the current 8-hour maintenance area and are located inside the Kansas 
City MSA.  Jackson and Platte Counties both contain a portion of the Kansas City 
contiguous metropolitan complex.   
 
The pattern of population density, emission density, and vehicle miles traveled are 
considerably higher for Jackson and Platte counties (especially the metropolitan core 
areas) when compared to the other counties in the MSA (Table KC3 of the TSD).  It 
should be noted that Cass County has the highest VMT and contains a portion of the 
contiguous metropolitan complex.  Jackson and Platte Counties have a substantial amount 
of precursor emissions (59.4 tons per day VOC and 92.1 tons per day NOx – Jackson; 
11.3 tons per day VOC and 43.0 tons per day NOx – Platte).  These emissions were 
projected as part of a 2009 emission inventory analysis and include controls already 
occurring in the Kansas City area.  The corresponding percentages of the total 
maintenance area for each county are as follows:  Jackson – 35.3% VOC and 35.6% 
NOx; Platte – 6.7% VOC and 16.6% NOx.  Further, the Jackson County 2007 population 
is estimated as 666,890 and the Platte County 2007 population is 84,881.  Platte County 
also has considerable connection to the other counties in the maintenance area based on 
2004 Census Bureau commuter data (56.6% of the working population in Platte County 
worked in Jackson, Clay, Wyandotte (KS), or Johnson (KS) counties).  The existing 8-
hour maintenance area boundary, meteorology, connection to the metropolitan core area, 
and total emission in Platte and Jackson Counties lead directly to the conclusion of 
contribution to violating monitors in the area.  Other factors such as level of control of 
sources and regional emission reductions were less relevant in determining the attainment 
status of these counties. 
 
Clinton County contains a monitor that violates the 2008 8-hour ozone standard.  The 
emissions, population, and meteorological conditions conducive for elevated ozone 
formation relative to the Kansas City metropolitan complex do not indicate a Clinton 
County contribution to other violating monitors.  The 2009 emissions are 3.2 tons per day 
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VOC and 3.2 tons per day NOx (less than 2% for both VOC and NOx of the maintenance 
area total), the 2007 population is 20,894, and the county is north of the Kansas City 
metropolitan area (downwind).  Nearly all of the monitored exceedances at the Trimble 
monitor have a strong contribution from the upwind Kansas City metropolitan area.  
Clinton County does have a connection to the maintenance area counties (48.7% of 
working residents in Clinton County work in the maintenance area - over 4,000 
commuters).  Also, Clinton County is part of the metropolitan statistical area for Kansas 
City.  Clinton County was not found to have a significant contribution to other violating 
monitors.  Its inclusion in the Kansas City nonattainment area is primarily due to the 
downwind receptor relationship with sources from the Kansas City core emission area. 
 
Cass County has a monitor in the extreme northern portion of the county that violated the 
2008 8-hour ozone standard using the 2005-07 monitoring data (77 ppb), but does not 
violate the standard using 2006-08 monitoring data (72 ppb).  Therefore, the focus of the 
determination for this county was based on the contribution to downwind violating 
monitors.  Cass County has the largest population of any county in the region not in the 
current maintenance area (97,133 in 2007).  It has the strongest connection to the 
maintenance area with 60% of employed residents working in those counties (over 
24,000 people).  It is upwind of the other counties in the maintenance area under 
conditions conducive to elevated ozone formation (winds with a strong southerly 
component).  The projected 2009 emissions in Cass County are 8.9 tons per day VOC 
and 9.4 tons per day NOx (5.3% VOC and 3.6% NOx of the maintenance area total).  
Further, northern Cass County contains a portion of the contiguous Kansas City 
metropolitan area and it is part of the Kansas City MSA.  Cass County has the largest 
projected population growth rate of any county in the region (48% from 2000-2020) and 
the 2020 projected population is 121,000 people.  The inclusion of Cass County in the 
recommended Kansas City 8-hour ozone nonattainment area is based on the strong 
connection to the metropolitan area, the current population and large growth of the 
county in the future, the upwind location of the county, and the sizable amount of 
precursor emissions that contribute to downwind ozone formation.   
 
St. Louis  
 
In the Missouri portion of the 1997 St. Louis 8-hour ozone nonattainment area, every 
county monitors a violation of the 2008 ozone standard with the exception of Franklin 
County.  The City of St. Louis and Jefferson, St. Charles, and St. Louis Counties all have 
at least one violating monitor.  Franklin County does not contain an ozone monitor.  The 
closest monitor to Franklin County is located in Pacific.  Pacific is located very near the 
border between St. Louis County and Franklin County (shown on Technical Support 
Document Figure STL1).  This monitor has a design value of 83 ppb for the 2005-07 
monitoring period and 76 ppb for the 2006-08 monitoring period.  Therefore, Franklin 
County evaluation is based on the contribution to the other violating monitors in St. Louis 
(discussed below).  The Foley monitor in Lincoln County violates the ozone standard 
with a 2005-07 design value of 87 ppb and a 2006-08 design value of 80 ppb.  Therefore, 
Lincoln County is required to be designated nonattainment due to its violating monitor 
under Section 107(d).   
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Overall, in the St. Louis area, the majority of emissions and population are located within 
the current 8-hour ozone nonattainment area as shown in Table STL3 of the Technical 
Support Document.  Specifically, Franklin County has a sizable amount of 2009 
projected VOC (14.6 tons per day) and NOx emissions (44.0 tons per day) that 
correspond to 5.4% for VOC and 10.7% for NOx of the inventory in the current St. Louis 
8-hour ozone nonattainment area.  Further, these emissions have been controlled by 
several VOC and NOx regulations in the St. Louis area under previous state 
implementation plans.  Franklin County has a large commuter connection with the other 
counties in the St. Louis nonattainment area (39% of working residents work in other 
Missouri and Illinois nonattainment counties).  In addition, the 2007 population for 
Franklin County is 100,045 people.  The projected population growth between 2000 and 
2020 for Franklin County is 18 percent (2020 population over 110,000).  The connection 
to the other counties in the nonattainment area, the considerable amount of precursor 
emissions, and its current inclusion in the ozone nonattainment area lead to the 
recommendation for inclusion in the 2008 St. Louis ozone nonattainment area. 
 
Lincoln County and its relationship to upwind St. Louis is very similar to Clinton County 
and its relationship to upwind Kansas City.   As noted previously, the Foley monitor 
violates the 2008 8-hour ozone standard.  However, the precursor emissions and 
meteorological conditions conducive for elevated ozone formation relative to the St. 
Louis metropolitan complex do not indicate Lincoln County contribution to other 
violating monitors.  The 2009 emissions are 6.1 tons per day VOC and 7.2 tons per day 
NOx (2% for both VOC and NOx of the maintenance area total), the 2007 population is 
51,528, and the county is north of the St. Louis metropolitan area (downwind).  The 
projected population growth of Lincoln County is very high (over 90% between 2000 and 
2020).  Nonetheless, nearly all of the monitored exceedances at the Foley monitor have a 
strong contribution from the upwind St. Louis metropolitan area.  Lincoln County does 
have a connection to the nonattainment area counties (53% of working residents in 
Lincoln County work in the maintenance area - over 9,000 commuters).  Also, Lincoln 
County is part of the metropolitan statistical area for St. Louis.  Lincoln County was not 
found to have a significant contribution to other violating monitors.  Its inclusion in the 
St. Louis nonattainment area is primarily due to the downwind receptor relationship with 
sources from the St. Louis core emission area. 
 
Ste. Genevieve 
 
The Bonne Terre site also monitors a violation of the 2008 standard with a design value 
of 83 ppb for the 2005-07 monitoring period and 79 ppb for the 2006-08 monitoring 
period.  This monitor is located in Ste. Genevieve County (near the border with St. 
Francois County).  Upon review of comments from stakeholders in St. Francois County 
and the Southeast Missouri Regional Planning Commission, the department has 
conducted some additional analyses to more thoroughly investigate the relationship 
between the emissions in St. Francois and Ste. Genevieve Counties and ozone impacts in 
the area.  Further, there is no specific guidance on the use of a single monitor as being 
representative of multiple counties.  Therefore, the department has found there is 
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sufficient uncertainty as to whether St. Francois County meets the air quality standard to 
make a recommendation for designation as unclassifiable with respect to the monitoring 
status of the county.  Therefore, since the Bonne Terre monitoring site in Ste. Genevieve 
County violates the ozone standard, Ste. Genevieve is required to be designated 
nonattainment under the “does not meet the air quality standard” provision of Clean Air 
Act Section 107(d)(1)(A)(i).   
 
In order to determine the appropriate nonattainment area for Ste. Genevieve County, the 
contribution to elevated ozone concentrations in the St. Louis area from sources in Ste. 
Genevieve County and from St. Louis emission sources to elevated ozone concentrations 
at the Bonne Terre monitor must also be evaluated.  Further, the contributions from St. 
Francois County on downwind St. Louis must be examined.  The population, growth, and 
emission characteristics of St. Francois and Ste. Genevieve Counties are somewhat 
different.  St. Francois County contains a micropolitan statistical area (Farmington) and 
has a 2007 population of 62,810.  Ste. Genevieve County is much more rural in nature 
(population density and urbanization) and has a 2007 population of 17,841.  The 
projected population growth for St. Francois County is 25% from 2000 to 2020 (nearly 
70,000 people in 2020), while Ste. Genevieve County has no projected population growth 
between 2000 and 2020.  The 2009 projected NOx emissions in Ste. Genevieve County 
are quite large, 30.2 tons per day, which account for over 7% of the total St. Louis 
nonattainment area inventory, and will be primarily generated from three large point 
sources in the county.  The VOC emissions in both counties are less than 6 tons per day 
and are nearly 2% of the St. Louis nonattainment area inventory.  Further, the NOx 
emissions in St. Francois County are less than 2% of the St. Louis nonattainment area 
inventory (5.1 tons per day).  Neither county is in the St. Louis MSA, but both are 
adjacent to the current 8-hour nonattainment area and are upwind (south) of the area 
under predominant high ozone conditions.  Neither county is strongly connected to the 
current St. Louis 8-hour nonattainment area through traffic patterns.  Comments were 
received from multiple parties regarding the inclusion or exclusion of Ste. Genevieve 
County in the recommended St. Louis ozone nonattainment area.   
 
The comments that concurred with our initial recommendation to include Ste. Genevieve 
County in the St. Louis area noted the large amount of NOx emissions and the upwind 
nature of the county to St. Louis.  There were numerous comments that requested Ste. 
Genevieve County not be included as part of the St. Louis area.  These comments 
contained a variety of rationale and included the following logic:  (1) Ste. Genevieve is a 
very rural county with no strong connection to the St. Louis area, (2) the current regional 
governmental structure would need to change significantly if Ste. Genevieve County was 
part of the St. Louis area, (3) the vast majority of NOx emissions in Ste. Genevieve 
County are from three distinct point sources, and (4) the present controls required in the 
St. Louis area would produce little impact if implemented in Ste. Genevieve County.  The 
department concurs with the comment that Ste. Genevieve County is very rural in nature 
and is not strongly connected to the St. Louis area.  It is also important to note that this 
rural nature translates to a different planning approach than the St. Louis metropolitan 
complex as denoted by many commenters.  While not explicitly required in the 
designation guidance, an understanding of the possible requirements under the Clean Air 
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Act is beneficial to this discussion.  Unless EPA changes the requirements for ozone 
nonattainment areas dramatically, the NOx emissions from these three large point sources 
will require a Reasonably Available Control Technology (RACT) evaluation regardless 
of whether the sources are included in a Ste. Genevieve Ozone Nonattainment Area or 
the St. Louis Area Ozone Nonattainment Area.  Further, while there can be no official 
finding of RACT for any one of these sources, the Holcim – Lee Island plant has installed 
a selective non-catalytic reduction system for NOx control.  This control was found by 
the department, at the time of permit issuance, to be innovative control technology above 
the required Best Available Control Technology required in attainment areas.  The 
inclusion of an inspection and maintenance program and Stage I/II gasoline vapor 
recovery for Ste. Genevieve would not provide sufficient ozone concentration impact at 
either the Bonne Terre monitor or downwind St. Louis monitors, but would be costly to 
business and citizens in the county.   
 
The other consideration for inclusion of Ste. Genevieve County in the St. Louis 
nonattainment area is the source/receptor relationship between St. Louis sources and the 
Bonne Terre monitor.  Based on comments received, the department conducted additional 
meteorological analyses to identify surface meteorological conditions associated with 
ozone exceedances days at the Bonne Terre site.  This is in addition to the meteorological 
analysis conducted previously that evaluated synoptic and regional conditions.  The 
previous analyses illustrated that the synoptic and regional surface flows for elevated 
ozone at Bonne Terre had southerly, easterly, and northerly (from St. Louis) winds.  The 
additional analyses tried to more specifically identify the number of exceedance days 
primarily influenced by local Ste. Genevieve sources and sources in the St. Louis area.  
There were 33 days during 2004-2008 that exceeded the 2008 8-hour ozone standard at 
the Bonne Terre monitor.  The analysis indicated ten days with ozone contributions from 
St. Louis (Missouri or Illinois) emission sources.  Further, ten additional days were found 
to have specific contributions with light easterly winds (likely contribution from Ste. 
Genevieve NOx sources).  The remaining days illustrated a pattern of high regional ozone 
and had a strong southerly component.   
 
Two important items were discovered from this additional analysis:  (1) St. Francois 
County emission sources do not have a frequent impact on the Bonne Terre monitor and 
(2) the same number of days from St. Louis and easterly (Ste. Genevieve) emissions were 
impacting exceedance concentrations at the Bonne Terre monitor.  To put these 
exceedance day contribution numbers in context, the Foley monitor in Lincoln County 
had 45 exceedance days between 2005 and 2008.  All the exceedance days were found to 
be impacted by St. Louis emissions.  Given this information, the ultimate question is 
whether the Bonne Terre monitor is impacted more by the St. Louis area or by local (Ste. 
Genevieve) emission sources that contribute to violations of the standard.  This question 
is important because the 2000 EPA designation guidance says each monitor/County in 
violation should be placed in the same nonattainment area as the emission sources 
impacting it.  In the case of Ste. Genevieve County, the monitoring information shows 
multiple emission sources impacting the Bonne Terre monitor.  The St. Louis and Ste. 
Genevieve source regions impact the monitor on the same number of days.   
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In summary, the department is recommending that Ste. Genevieve County be designated 
a distinct nonattainment area from St. Louis.  This conclusion is based on the following:  
the strong desire of the Ste. Genevieve County government for independent air quality 
planning separate from the St. Louis area, the fact that the NOx emissions are primarily 
from a set of large industrial facilities and not a variety of different sources, the 
likelihood of consistent control outcomes from a nonattainment designation as a stand-
alone area when compared to inclusion in the St. Louis area, similar impact from multiple 
source regions including local sources from Ste. Genevieve, the very rural nature of the 
county, the fact that Ste. Genevieve is not inside the current St. Louis MSA, the lack of 
strong commuter connection to the current St. Louis nonattainment area, and 
notwithstanding, the generally upwind nature of the county and the large amount of NOx 
emissions generated in Ste. Genevieve.   
 
Southeast 
 
In Southeast Missouri, the Farrar monitor (Perry County) also violates the standard with a 
2005-07 design value of 80 ppb and a 2006-08 design value of 76 ppb.  Based on the 
meteorological analysis, this monitored violation is not due to contributions from 
emissions in the St. Louis or Ste. Genevieve nonattainment areas.  Perry County is rural 
in nature and does not contain a sizable employment center for the region.  The 2009 
projected emissions from sources in Perry County are 4.6 tons per day of VOC and 6.4 
tons per day of NOx.  There is limited population (<20,000) and growth (<10% between 
2000 and 2020) in Perry County and it does not have a strong connection to either Cape 
Girardeau or the St. Louis metropolitan complex with respect to commuter traffic.  Based 
on this information, the department found that Perry County does not contribute to other 
violating monitors in the region.  Based on the overall technical analysis, contributions to 
elevated ozone concentrations at the Farrar site are due to regional transport as well as 
near-field transport primarily from areas east and south of the monitor.   
 
Springfield/Southwest 
 
In Southwest Missouri, the Hillcrest monitor (Greene County) and the El Dorado Springs 
monitor (Cedar County) violate the standard for the 2005-07 monitoring period.  The 
design value for the Hillcrest sampler was 77 ppb and the design value for El Dorado 
Springs was 76 ppb during that time period.  The 2006-08 design values both 
demonstrate attainment of the standard (73 ppb – Hillcrest and 72 ppb – El Dorado 
Springs).  Greene County and Cedar County are not similar in virtually any manner with 
respect to ozone analysis.  Greene County has a substantial amount of precursor 
emissions (23.3 tons per day VOC and 44.1 tons per day NOx), has a large population 
(over 250,000 in 2007), is the center of the metropolitan statistical area and economic 
complex in Southwest Missouri (Springfield), and is very urbanized and densely 
populated.  Cedar County has a low amount of precursor emissions (4.6 tons per day 
VOC and 2.1 tons per day NOx), has a very small population (less than 15,000), is not 
strongly connected to any metropolitan area via commuter traffic, and has no sizable 
areas of urbanization or high population density.  The meteorological analysis for the El 
Dorado Springs monitor does not implicate Springfield area emissions as a contributor to 
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elevated ozone formation in Cedar County.  This analysis shows potential contribution 
from the Joplin/Tulsa areas and some contribution from extreme northwest Arkansas.  
Greene County emissions were found to contribute to elevated ozone concentrations at 
the Hillcrest monitor, but Cedar County emissions were not found to contribute to 
elevated ozone concentrations at El Dorado Springs.  Therefore, Greene County meets 
both tests (monitored violation in 2005-07 and contribution to the violation) and is 
included in the Springfield nonattainment area (2005-07 scenario); while Cedar County 
meets the monitored violation test in 2005-07, but does not meet the contribution test.  
Therefore, the recommendation for Cedar County is designation (2005-07 scenario) as a 
rural transport area under Section 182(h) of the Clean Air Act.   
 
Again, the entire Southwest Missouri region will be recommended for attainment using 
the 2006-08 monitoring data.   
 
 
After the initial findings with respect to monitored violations, the remaining counties in 
each area were examined for contribution to these monitored violations.  Counties inside 
each individual MSA, but outside the current maintenance or nonattainment areas, were 
evaluated due to the 2003 EPA guidance recommending the MSA as the presumptive 
boundary for each metropolitan area.  Some counties were identified quickly as 
minimally contributing based on low precursor emission levels.  For counties designated 
based on contribution to downwind areas, the EPA guidance factors represent a technique 
that emphasizes emissions and meteorological factors to elevated ozone formation.  In 
general, when emissions and meteorology clearly support the inclusion of a county in the 
boundary, less scrutiny is given to the remaining factors.  Likewise, if emissions and 
meteorology clearly do not support the inclusion of a county, then less scrutiny is given 
to the other factors.  The counties that required further examination in each area for the 
contribution test are as follows: 
 

Kansas City – inside the MSA (Bates, Caldwell, Johnson, Lafayette, Ray); 
outside the MSA (Buchanon, Henry)  
 
St. Louis – inside the MSA (Warren, Washington); outside the MSA 
(Pike, St. Francois) 
 
Southeast Missouri – Cape Girardeau, Scott 
 
Springfield – inside the MSA (Christian, Dallas, Polk, Webster); outside 
the MSA (Taney, Stone, Jasper, Newton) 
 
El Dorado Springs – Jasper, Newton  
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Kansas City 
 
The counties inside the Kansas City MSA that were evaluated for contribution to the 
Kansas City violating monitors include two counties that are predominantly “downwind” 
of the area:  Caldwell and Ray.  These two counties have less than 25,000 population, 
have no sizable areas of urbanization or high population density, and have less than 2% 
of each precursor emission total for the Kansas City maintenance area.  Also, both 
counties have a nearly flat population growth rate.  Ray County is more connected to the 
Kansas City core with over 5,000 commuters into the maintenance area, while Caldwell 
County has only 1,200 commuters (Caldwell nearly 30% of working people and Ray over 
55% of working people employed in the maintenance area).  Caldwell and Ray Counties 
were not determined to contribute to the violating monitors in the Kansas City area even 
though both counties are part of the MSA (presumptive boundary).  Therefore, these 
counties were not included in the recommended Kansas City 2008 8-hour ozone 
nonattainment area.  
 
Johnson and Lafayette Counties are also inside the Kansas City MSA and lie east-
southeast and east of the Kansas City downtown core.  The meteorological analysis is not 
definitive in excluding these wind directions from potential contribution to some of the 
violating sites in the Kansas City area.  However, there is still very limited support for 
these counties to be included from a meteorological perspective.  Lafayette County has 
slightly over 30,000 residents, a small amount of urbanization and higher population 
density along Interstate 70, flat population growth.  Further, Lafayette County has 
precursor emission totals of 6.2 tons per day VOC and 8.4 tons per day NOx which 
correspond to 3.7% VOC and 3.2% NOx of the Kansas City maintenance area inventory 
and over 5,000 residents working in the maintenance area.  Johnson County has greater 
than 50,000 population, a 20% population growth by 2020, and an area with higher 
population density along US Highway 50.  The commuter data for Johnson County 
provides some connection between the county and the remainder of the Kansas City 
metropolitan area (4,530 residents working in the Kansas City maintenance area).    
Johnson County sources emit NOx and VOC emissions at a rate of 6 TPD for both (3.4% 
VOC and 2.4% NOx of the maintenance area).  While there is some rationale to suggest a 
contribution, the department’s finding for Johnson and Lafayette Counties is that they do 
not contribute to downwind Kansas City ozone violations based on a review of all the 
relevant boundary guidance factors.  This leads to their exclusion from the 
recommendation for the 2008 Kansas City nonattainment area. 
 
Bates County is upwind of the Kansas City area under predominant ozone conducive 
conditions and is part of the Kansas City MSA.  However, the emissions (2% VOC and 
1.5% NOx), population (17,000), urbanization (very limited), and connection to the 
Kansas City metropolitan area (1,232 commuters per day) do not suggest sufficient 
evidence to include Bates County as a contributor to ozone violations.  Therefore, Bates 
County will be recommended for attainment status of the 2008 ozone standard. 
 
Buchanon County is outside the Kansas City MSA and is the center of the St. Joseph 
MSA  This county has a sizable amount of ozone precursor emissions (10.4 tons per day 



 17

VOC and 15.0 tons per day NOx – both nearly 6% of the maintenance area inventory), a 
population of over 85,000, and urbanization as part of the St. Joseph area.  Further, there 
is a commuter connection between Buchanon County and the Kansas City area (6,100 
residents work in the maintenance area).  Nonetheless, the meteorological analysis does 
not provide evidence that Buchanon County emissions impact violating monitors in the 
Kansas City area.  Based on the downwind nature of Buchanon County and 
notwithstanding its emissions, connection to Kansas City, population, and urbanization, 
the department has found that emissions in Buchanon County do not contribute to 
elevated ozone formation at the current Kansas City violating monitors.  Therefore, it is 
excluded from the Kansas City nonattainment area recommendation.  It is important to 
note that ozone monitoring downwind (north) of the St. Joseph area is planned for the 
2009 ozone season.  This will allow the department to help establish the ozone 
concentrations downwind of St. Joseph and determine if additional violations of the 
standard exist in the St. Joseph area.  At the current time, there are no ozone monitors in 
that area.   
 
Henry County is southeast of the downtown Kansas City area, is outside the MSA, is 
somewhat distant from the core metropolitan area, and does not border the existing 
maintenance area.  This county has a sizable amount of precursor emissions (8.3 tons per 
day VOC and 24.1 tons per day NOx – 5% VOC and 9% NOx of the Kansas City 
maintenance area inventory).  Henry County is rural in nature, has less than 25,000 
residents, and only 1,200 residents commute to the maintenance area for work.  The 
single largest source in Henry County is the Montrose power plant that is included in the 
statewide utility NOx rule and the upcoming Clean Air Interstate Rule.  Further, the 
meteorological analysis is not conclusive for southeasterly winds being a frequent 
contributor to downwind Kansas City elevated ozone concentrations (southerly and 
southwesterly more predominant).  Therefore, notwithstanding the potential upwind 
nature of the county and the large amount of precursor emissions, the department has 
found that there is not sufficient evidence to include Henry County as part of the Kansas 
City ozone nonattainment area. 
 
St. Louis 
 
The two counties inside the St. Louis MSA, Warren and Washington, both show little 
evidence to suggest sufficient downwind contribution to St. Louis violating monitors for 
inclusion in the 8-hour ozone nonattainment area recommendation.  Warren County has 
less than 2% of the St. Louis nonattainment inventory for both VOC and NOx (4.7 tons 
per day VOC and 5.1 tons per day NOx) and a population of 30,000 (but a projected 
population growth rate of over 60%).  The commuter connection to the current 
nonattainment area has over 5,000 people from Warren County working in St. Louis.  
Further, Warren County is downwind of the St. Louis metropolitan area under 
predominant wind conditions.  Washington County has 1% or less of the St. Louis 
nonattainment inventory for both VOC and NOx (2.6 tons per day VOC and 1.7 tons per 
day NOx) and a population of less than 25,000 (flat growth).  Also, less than 2,000 
people commute from Washington County to the St. Louis nonattainment area.  
Washington County is south-southwest of the St. Louis urban area and is an upwind 
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county for the St. Louis monitoring violations.  However, the emissions in both of these 
counties are not sufficient to contribute significantly to elevated ozone concentrations in 
the St. Louis area.  Therefore, even though these counties are part of the St. Louis MSA, 
the recommendation for these counties is attainment of the 2008 ozone standard. 
 
Pike County is outside the St. Louis MSA and is somewhat distant from the downtown 
St. Louis area.  Pike County has a very large amount of ozone precursor emissions (12.2 
tons per day VOC and 37.6 tons per day NOx – VOC nearly 5% and NOx 9% of the St. 
Louis nonattainment area inventory), a population of under 20,000, and is a very rural 
county with limited urbanization and areas of high population density.  One of the two 
large non-utility point sources in Pike County (a cement kiln) recently decided to close its 
current kiln operation in 2009.  Further, there is no strong commuter connection between 
Pike County and the St. Louis area (1,200 residents work in the maintenance area).  Also, 
the meteorological analysis does not provide evidence that Pike County emissions impact 
violating monitors in the St. Louis area.  Based on the downwind nature of Pike County 
and its rural nature along with the limited population, recent large source closure, and 
location outside the St. Louis MSA; and notwithstanding its significant amount of ozone 
precursor emissions, the department has found that emissions in Pike County do not 
contribute to elevated ozone formation at the monitors currently violating the 2008 ozone 
standard in the St. Louis area.  Therefore, it is being recommended for designation as 
attainment of the 2008 ozone standard.   
 
St. Francois County was evaluated for potential contribution to the St. Louis area and the 
Ste. Genevieve area.  St. Francois County sources emit a moderate level of both ozone 
precursors (5.5 TPD – VOC and 5.1 TPD NOx).  The projected population growth rate is 
25 percent between 2000 and 2020 and the overall projected 2020 population is nearly 
70,000 people.  Further, St. Francois County has over 6,000 residents working in the 
current St. Louis nonattainment area.  This county is much more urbanized and connected 
to the St. Louis area than Ste. Genevieve County.  St. Francois County is not part of the 
St. Louis MSA, but the Farmington micropolitan statistical area is part of the St. 
Louis/Farmington Combined Statistical Area (CSA).  However, the department’s initial 
finding was that St. Francois did not contribute to downwind St. Louis air quality 
violations based on a lack of precursor emissions. 
 
St. Francois County was originally designated based on the Bonne Terre site monitored 
violation.  Upon review of comments from stakeholders in St. Francois County and the 
Southeast Missouri Regional Planning Commission, the department re-evaluated the 
Bonne Terre monitor as a representative site for St. Francois County.  There is no specific 
guidance on the use of a single monitor as being representative of multiple counties or on 
the representative distance of a monitor.  Therefore, the department has found there is 
sufficient uncertainty as to whether St. Francois County meets the air quality standard to 
make a recommendation for designation as unclassifiable with respect to the monitoring 
status of the county.  Also, the department utilized the same surface meteorological 
analysis detailed above to more thoroughly investigate the relationship between the 
emissions in St. Francois and ozone impacts in the area (including the Bonne Terre 
monitor).  This analysis illustrated very little evidence of emissions from St. Francois 
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County impacting exceedance days at the Bonne Terre monitor.  Therefore, the 
department has confirmed that St. Francois County emissions do not contribute to 
monitored violations of the standard and the county is being recommended as 
unclassifiable based on the uncertainty associated with the monitored concentrations at 
the Bonne Terre site.  
 
Southeast Missouri 
 
Cape Girardeau County in Southeast Missouri is the center of the Cape Girardeau 
micropolitan statistical area (µSA).  When discussing the impact on the Farrar monitor, it 
is important to understand the secondary nature of ozone. The distance between the 
contributing emission sources in this county and the receptor or monitor location is the 
important concept.  Initially, the Farrar monitor in Perry County was sited to collect pre-
construction ozone data from a major VOC source being permitted in Cape Girardeau 
County.  The siting for the monitor was designed to provide sufficient distance from the 
source to the location of the maximum ozone concentration for impacts from that source 
(15-25 miles north).  The data collected at this monitor was very close to the 1997 ozone 
standard and, therefore, the department placed a permanent monitoring site at Farrar in 
2004 to better characterize the ozone concentrations in Southeast Missouri (specifically 
downwind of Cape Girardeau).  The ozone impacts from sources in Cape Girardeau 
County and southern Illinois on this monitor are linked to the precursor emissions from 
these areas.  The emissions in Cape Girardeau County are nearly 9 tons per day of VOC 
and 17 tons per day of NOx.  Further, the urbanization and population density in Cape 
Girardeau County are substantially higher than the surrounding area.  Also, Cape 
Girardeau County’s population is nearly 75,000 people with a 16% growth rate between 
2000 and 2020.   
 
Several comments were received regarding the exclusion of Cape Girardeau County from 
the Southeast Missouri nonattainment area recommendation.  These comments focused 
on the contention that the Farrar site is being influenced by high regional ozone and Cape 
Girardeau County emission sources do not contribute significantly to the violations at 
Farrar.  In order to address this comment, the department conducted three sets of 
analyses.  The first set is the same surface meteorological analyses conducted for the 
Bonne Terre monitor discussed previously.  There were thirty-six (36) days that 
monitored exceedances of the 2008 ozone standard at the Farrar monitor.  The results of 
the surface meteorological analyses were sixteen (16) days with a strong 
southerly/southeasterly component, twelve (12) days with a strong easterly component, 
three (3) days with a northwesterly component, one (1) day with extremely calm winds, 
and four (4) days with no distinctive pattern.  This illustrates the same finding as the 
previous meteorological analysis conducted for the area.  The previous analysis identified 
two primary wind directions for the Farrar monitor when ozone concentrations exceed the 
standard; south and east.   
 
The second analysis included an evaluation of the Farrar and Houston (IL) monitors that 
are located to the south of St. Louis.  All these sites can provide (on different days) an 
overall regional ozone concentration for the area.  This evaluation was conducted using 
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the same dataset as the first analysis and identified days with a strong southerly or 
easterly component.  After the wind direction evaluation, an 8-hour maximum 
concentration difference was calculated between the Farrar and Houston (IL) sites to 
provide a “local” impact for those days at the Farrar monitor.  The local impact on the 16 
south/southeasterly days ranged from 5 to 14 ppb with an average of 9.4 ppb.  The local 
impact on the 12 easterly days ranged from 4 to 11 ppb with an average of 7.5 ppb.  It is 
important to note this evaluation does not isolate Cape Girardeau County or southern 
Illinois counties contributions exclusively because it is wind direction specific and not 
emission location specific.  Further, there are some sizable NOx sources to the south of 
Cape Girardeau in Scott and New Madrid Counties.  However, the proximity of the 
monitors does allow for a comparison between local and regional influence.  The finding 
here is that nearby emissions to the south and east of the Farrar monitor have a significant 
impact on violations.     
 
The last set of analyses included a photochemical modeling evaluation using the 2009 St. 
Louis 8-hour ozone attainment demonstration.  This analysis was aimed at providing a 
modeled concentration for the emissions from Cape Girardeau County on the surrounding 
grid cells.  This evaluation used days with lower predicted concentrations (50-70 ppb) in 
southeast Missouri due to the fact that the 45-day meteorological episodes simulated were 
developed for St. Louis exceedance days and not southeast Missouri exceedance days.  
Nonetheless, the model is able to predict the impact from a particular geographic region’s 
man-made emissions for each day.  The overall impact from Cape Girardeau County 
emissions ranged from near 0 ppb to 6 ppb on nearby grid cells during this simulation.  It 
is critical to understand the magnitude of this contribution when compared to other 
findings of significance for ozone.  During the NOx SIP call rulemakings, EPA defined 
significant contribution for ozone as a modeled impact of 2 ppb from an entire state on 
another downwind state.  In the Control of NOx Emissions From Upwind Sources rule 
for St. Louis (10 CSR 10-6.345), the department defined a 1 ppb impact on the downwind 
area as the threshold for additional controls on a single source upwind of St. Louis.  
Therefore, a maximum impact of six ppb (on a lower concentration day) could easily be 
defined as significant under any of the previous regulations.  Also, this impact is 
comparable to the local impacts from the south under the second analysis.   
 
The conclusions of all these additional analyses further support the finding that Cape 
Girardeau County contains emission sources that contribute to ozone violations in Perry 
County.  It is important to note that the department found that sources in Cape Girardeau 
County do not impact the Bonne Terre monitor and sources in Ste. Genevieve or St. 
Francois Counties do not impact the Farrar monitor.   
 
The violations at the Perry County monitor represent a new type of ozone problem.  The 
violations are not directly caused by emissions from metropolitan areas with larger 
populations as commonly found under previous ozone standards, but are the combined 
result of ozone and precursor transport with additional contribution from a nearby set of 
emissions.  The department has concerns regarding the regulatory impacts on sources and 
the communities in these more rural areas because the Clean Air Act Amendments of 
1990 did not envision non-metropolitan areas being designated nonattainment.  
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Therefore, the air quality planning for these new areas need to be decidedly different than 
the original planning contemplated under the CAAA.  The department believes the area 
could attain the ozone standard over the next few years given the additional NOx control 
provided by the Clean Air Interstate Rule on electric utilities in the eastern United States 
and the corresponding ozone impact.  In addition, the Cape Girardeau community leaders 
have begun an evaluation of control measures that could be undertaken by the 
communities in Cape Girardeau County to reduce ozone impacts in Southeast Missouri.  
The department fully supports the work of local communities to develop air quality 
controls or plans that reduce the impact of the community on air quality problems.  This 
type of proactive approach puts the community leadership in a strong position to address 
air quality issues and provide “local” solutions to any and all problems.  In consideration 
of the above issues, the department is recommending a designation of unclassifiable for 
Cape Girardeau County.   
 
Scott County is located south of Cape Girardeau County and is not part of the Cape 
Girardeau µSA, but is part of the Combined Cape Girardeau/Sikeston statistical area.  
The emissions in Scott County are also sizable – 6.6 tons per day VOC and 14.2 tons per 
day NOx.  These emission totals are slightly less than Cape Girardeau’s and the NOx 
emissions are influenced strongly by one source in far southern portion of the county.  
This source (Sikeston Power Plant) is part of the NOx SIP call for control of utility NOx 
emissions and is also included in the Clean Air Interstate Rule.  The population density 
and urbanization of Scott County illustrate Sikeston as the main center for employment 
and population, again in the southern portion of the county.  However, there is a 
connection between extreme northern Scott County and the Cape Girardeau metropolitan 
area (south Cape Girardeau County).  Further, there are over 4,000 residents of Scott 
County that work in Cape Girardeau County with very few (100 residents) working in 
Perry County.  The population of Scott County is over 40,000, but the growth rate 
between 2000 and 2020 is flat.  As discussed previously for Cape Girardeau County, the 
meteorological analysis illustrates that Scott County is upwind of the violating monitor.  
Notwithstanding its upwind status and the sizable emission totals, the department has 
found that Scott County emissions do not contribute significantly to the “nearby” Farrar 
monitor’s ozone violations. 
 
Springfield/Southwest Missouri 
 
The Springfield and El Dorado Springs monitors do not violate the ozone standard using 
the 2006-08 monitoring data and the contribution analyses detailed here are only relevant 
if the monitors violate the standard in the future.  These contribution data were gathered 
and analyzed due to the 2005-07 monitoring period that showed a violation of the 
standard for both areas. 
 
The counties inside the Springfield MSA that were evaluated for contribution to the 
Springfield violating monitor include two counties that are predominantly “downwind” of 
the area:  Dallas and Polk.  These two counties have 16,000 (Dallas) and 30,000 (Polk)  
population, have no sizable areas of urbanization or high population density, and have 
less than 10% of each precursor emission total for the Springfield MSA (VOC – Polk 3.6 
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and Dallas 2.4 tons per day and NOx – Polk 3.5 and Dallas 1.8 tons per day).  Also, both 
counties have approximately a 30% population growth rate from 2000-2020.  Polk 
County is more connected to the Springfield core with over 3,000 commuters into Greene 
County, while Dallas County has only 800 commuters (Polk nearly 30% of working 
people and Dallas over 13% of working people employed in Greene County).  Polk and 
Dallas Counties were determined to not contribute to the violating monitors in the Kansas 
City area even though both counties are part of the MSA (presumptive boundary), 
because they have limited emissions and are downwind of the violating monitor in 
Springfield.  Therefore, these counties were not included in the recommended Springfield 
2008 8-hour ozone nonattainment area.  
 
Christian County is located due south of Greene County and is located in the Springfield 
MSA.  Christian County has the largest population of any county in the MSA, not 
including Greene County (73,066 in 2007).  It has the strongest connection to the 
maintenance area counties with 50% of employed residents working in Greene County 
(nearly 14,000 people).  It is upwind of the violating monitor under conditions conducive 
to elevated ozone formation (winds with a southerly component).  The projected 2009 
emissions in Christian County are 5.6 tons per day VOC and 5.1 tons per day NOx 
(14.2% VOC and 8.4% NOx of the Springfield MSA total).  Further, north-central 
Christian County contains a portion of the contiguous Springfield metropolitan area.  
Christian County has the largest population growth rate of any county in the state (98% 
from 2000-2020) and the 2020 projected population is 107,000 people.  The inclusion of 
Christian County as a contributing county to the ozone violations in Springfield is based 
on the strong connection to the metropolitan area, the current population and large growth 
of the county in the future, the upwind location of the county, and the sizable amount of 
precursor emissions that contribute to downwind ozone formation.   
 
Webster County is located east of the Springfield downtown area and is part of the 
Springfield MSA.  The meteorological analysis suggests that there are days with wind 
directions from Webster County to the violating site in Springfield.  However, there is 
still limited support for Webster County to be included from a meteorological 
perspective.  Webster County has slightly over 35,000 residents, a very small amount of 
urbanization and a small area of higher population density along Interstate 44, and a 50% 
population growth between 2000 and 2020.  Further, precursor emission totals of 4.7 tons 
per day VOC and 6.0 tons per day NOx correspond to 11.8% VOC and 10.0% NOx of 
the Springfield MSA inventory.  Also, over 6,000 residents work in the Greene County.  
While there is some rationale to suggest a contribution, the department’s finding for 
Webster County is that it does not contribute to downwind Springfield ozone violations 
based on a review of all the relevant boundary guidance factors.   
 
Taney and Stone Counties comprise the Branson µSA and are located south of the 
Springfield violating monitor.  Taney County contains Branson proper and has a 2007 
population of 45,721.  Stone County is somewhat more rural in nature (population 
density and urbanization) and has a 2007 population of 28,658.  The projected population 
growth for Taney County is 49% from 2000 to 2020 (nearly 60,000 people in 2020), 
while Stone County has a projected population growth of 30% between 2000 and 2020 
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(37,000 people in 2020).  The 2009 projected VOC emissions in both counties are quite 
large (10.8 tons per day – Stone and 15.0 tons per day - Taney), corresponding to 27% 
and 37% of the total Springfield MSA inventory.  The NOx emissions in both counties 
are less than 6 tons per day and are between 6% and 8% of the Springfield MSA 
inventory.  Further, the connection to the Springfield area from the Branson area is 8,000 
commuters per day.  The level of VOC emissions from both counties along with the 
projected growth, commuter connection to the Springfield area, and upwind nature of the 
counties to Springfield provides sufficient evidence that Stone and Taney Counties 
contribute to the downwind monitor in Springfield. 
 
Jasper and Newton Counties comprise the Joplin MSA, are not contiguous with either the 
Springfield MSA or Cedar County, and were evaluated for contribution to both 
Springfield and El Dorado Springs.  The meteorological analysis for Springfield 
monitored violations did illustrate a few days when contributions could be resulting from 
Joplin area emissions, but did not highlight the Joplin area as a frequent contributor to 
ozone in Springfield.  However, the analyses for El Dorado Springs did identify the 
Joplin, Tulsa, and northwest Arkansas areas as potential contributors to ozone violations.  
Jasper County contains the majority of Joplin’s urbanized area and has a sizable amount 
of ozone precursor emissions (13.4 tons per day VOC and 13.9 tons per day NOx – 34% 
and VOC – 23% of the Springfield MSA inventory), a population of over 115,000 with a 
30% population growth rate between 2000 and 2020, and urbanization as part of the 
Joplin area.  There is a small commuter connection between Jasper County and the 
Springfield area (2,500 residents work in the Springfield MSA).  Newton County has 
nearly half the emissions of Jasper County (6.4 tons per day VOC and 7.1 tons per day 
NOx), a population of 56,038 in 2007 and a growth of 18% between 2000 and 2020.  
There are slightly over 1,000 residents commuting to the Springfield MSA for work.  The 
critical issue for the counties in the Joplin MSA is not amount of emissions which are 
sizable, but distance and connection to the counties containing violating monitors.  The 
department found that, even though the meteorological analysis provides evidence that 
Jasper and Newton County emissions contribute to the El Dorado Springs violating 
monitor, the monitor is not “nearby” and does not believe that there is sufficient evidence 
to find a frequent and significant contribution.  Further, the Springfield area 
meteorological analysis also does not provide evidence that these counties contribute to 
the monitored violation in Springfield.   
  
A full discussion of the all designation criteria is provided in the Technical Support 
Documents for each area. 
 
SUMMARY 
 
Based on the 2006-08 monitoring timeframe, the proposed 2008 8-hour ozone 
nonattainment boundary recommendations for Missouri contain the following counties in 
one of four nonattainment areas: 
 
 Kansas City:   Cass, Clay, Clinton, Jackson, Platte  
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St. Louis: Franklin, Jefferson, Lincoln, St. Charles, St. Louis, 
City of St. Louis 

 
Ste. Genevieve: Ste. Genevieve 
 
Southeast Missouri:  Perry 

 
 
Two additional areas are included due to monitored violations during the 2005-07 
monitoring period, but these areas attained the standard for 2006-08.  Therefore, these 
areas will be recommended as attainment with the 2005-07 information provided for 
completeness.  The counties included in these areas are: 

 
Springfield:   Christian, Greene, Stone, Taney 
 
El Dorado Springs:  Cedar (rural transport) 

 
 
St. Francois County is recommended for unclassifiable status due to the uncertainty 
regarding the ozone concentration data in St. Francois County.  Cape Girardeau County is 
recommended for unclassifiable status due to concerns over the implementation of the 
2008 standard and the corresponding requirements on smaller communities that are 
influenced by regional ozone transport.  The remainder of the state of Missouri is being 
recommended for attainment/unclassifiable status with respect to the new ozone standard.  
This includes the only county in Missouri with a monitor that did not exceed the 2008 
ozone standard in either 2005-07 or 2006-08 (Randolph County).  The design value for 
the Mark Twain State Park monitor was 75 ppb in 2005-07 and 71 ppb in 2006-08.   
 
This designation process has identified new ozone problem areas that do not meet the 
“traditional” definition of metropolitan ozone nonattainment areas.  These new areas 
include some that contribute to ozone formation (Cass) or receive ozone impacts from the 
large metropolitan complexes of St. Louis (Lincoln) and Kansas City (Clinton).  Another 
monitored area has been found to contribute to its own problems and will be designated 
as a separate nonattainment area (Ste. Genevieve).  One other monitored area (Perry) is 
not impacted directly by a large metropolitan area and was found to have contribution 
from regional as well as multiple smaller metropolitan area emission sources.  Further, 
there are four additional communities that will begin ozone sampling in 2009 and the 
results of this monitoring will help the department better understand the ozone problem in 
Missouri with respect to the 2008 ozone standard.  These four communities are Joplin, St. 
Joseph, Columbia, and Jefferson City.   
 
It is important to understand that emission controls proposed for these new potential 
nonattainment areas will not necessarily be identical to controls in the existing ozone 
areas in Missouri.  Control strategy development is accomplished through the State 
Implementation Plan Process for each nonattainment area and will happen through a 
stakeholder process similar to the process used in the development of this draft 
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recommendation.  The goal of this recommendation development process was to gather 
the necessary information and to provide a technically sound product for submittal to 
EPA Region VII.   
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St. Louis / Southeast Missouri Area 
 
CURRENT AIR QUALITY 
The current and recent past air quality information for 8-hour ozone in the St. Louis area 
is shown below in Tables STL1 and STL2.  The same information is presented for the 
Cape Girardeau-Perryville area in Tables SE1 and SE2.  Tables STL1 and SE1 contain 
the 4th highest 8-hour ozone concentration for each area and Tables STL2 and SE2 
contain the design value for each monitor/year pair.  Figures STL1 and SE1 denote the 
locations of the monitors within the current St. Louis and Southeast Missouri ozone 
networks. 
  
TABLE STL1 
Monitor 4th High 8-hour Ozone Values (ppb) 
 2000 2001 2002 2003 2004 2005 2006 2007 2008 
West Alton 88 85 99 91 77 89 91 89 76 
Orchard Farm 86 88 98 90 76 92 92 83 71 
Maryland Heights      88 84 94 69 
Margaretta 86 80 98 90 72 91 76 91 76 
Foley      89 84 88 70 
Bonne Terre 86 75 92 83 70 84 77 89 71 
Arnold 80 86 93 82 70 92 79 87 68 
Sunset Hills 82 88 98 88 70 89 80 89 66 
Blair Street      89 76 87 73 
Maryville (IL) 78 73 90 88 78 88 77 87 70 
Pacific      87 79 85 64 
Wood River (IL) 78 78 84 83 73 87 77 86 67 
Alton (IL) 76 82 94 89 74 91 79 81 68 
E. St. Louis (IL) 84 78 93 79 73 94 77 77 64 
Jerseyville (IL) 83 84 100 83 73 83 75 75 69 
Houston  (IL) 76 77 85 77 64 74 72 79 65 
Nilwood  (IL) 83 73 85 77 68 77 70 75 65 
          
Queeny Park 88 84 94 86 67 82    
Ferguson 83 81 95 88 68     
Breckenridge  79 93 88 69     
Ladue 80 79 94 82 64     
S. Broadway 81 75 90 84      
Edwardsville (IL) 78 75 90 82 68     
Clark & Tucker 67 71 81 58      
 
 



 

 

TABLE STL2 
Monitor 8-hour Ozone Design Values (ppb) 
 2000-2 

Avg. 
2001-3 
Avg. 

2002-4 
Avg. 

2003-5 
Avg. 

2004-6 
Avg. 

2005-7  
Avg. 

2006-8 
Avg. 

West Alton 90 91 89 85 85 89 85 
Orchard Farm 90 92 88 86 86 89 82 
Maryland Heights      88 82 
Margaretta 88 89 86 84 79 86 81 
Foley      87 80 
Bonne Terre 84 83 81 79 77 83 79 
Arnold 86 87 81 81 80 86 78 
Sunset Hills 89 91 85 82 79 86 78 
Blair Street      84 78 
Maryville (IL) 80 83 85 84 81 84 78 
Pacific      83 76 
Wood River (IL) 80 81 80 81 79 83 76 
Alton (IL) 84 88 85 84 81 83 76 
Jerseyville (IL) 89 89 85 79 77 77 73 
E. St. Louis (IL) 85 83 81 82 81 82 72 
Houston (IL) 79 79 75 71 70 75 72 
Nilwood (IL) 80 78 76 74 71 74 70 
        
Queeny Park 88 88 82 78    
Ferguson 86 88 83     
Breckenridge  86 83     
Ladue 84 85 80     
S. Broadway 82 83      
Edwardsville (IL) 81 82 80     
Clark & Tucker 73 70      
 
 
TABLE SE1 
Monitor 4th High 8-hour Ozone Values (ppb) 
 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Farrar     67 80 80 81 70 
 
TABLE SE2 
Monitor 2000-2 

Avg. 
2001-3 
Avg. 

2002-4 
Avg. 

2003-5 
Avg. 

2004-6 
Avg. 

2005-7  
Avg. 

2006-8 
Avg. 

Farrar     75 80 77 
 
The St. Louis, Ste. Genevieve, and Perry County areas do not meet the 8-hour ozone 
standard based on the 2005-07 and the 2006-08 design value information.  The 2005-07 
design value for St. Louis was 89 parts per billion (ppb) measured at the West Alton and 
Orchard Farm monitors located in St. Charles County.  The 2006-08 design value for St. 



 

 

Louis is 85 ppb measured at the West Alton monitor.  For the 2005-07 period, there are 
13 sites in violation of the standard in the present 8-hour St. Louis nonattainment area.  In 
addition, there are three sites in the region outside the current nonattainment area 
(including Foley in Lincoln County, Bonne Terre in Ste. Genevieve County and Farrar in 
Perry County).  For the current monitoring period (2006-08), there are 10 sites in 
violation in the present nonattainment area.  Further, the three sites outside the area 
continue to violate the standard.  The Cape Girardeau/ Perryville area does not meet the 
8-hour ozone standard based on 2005-07 and 2006-08 design value information.  The 
2005-07 design value was 80 ppb and the 2006-08 design value is 77 ppb.  Bonne Terre 
has a 2005-07 design value of 83 ppb and a 2006-08 design value of 79 ppb.  Based on 
the 2006-08 design values, the violating counties in the current St. Louis 8-hour ozone 
nonattainment area are:  St. Charles, St. Louis, Lincoln, the City of St. Louis, and 
Jefferson, in Missouri and Madison County (IL).   
 
Memphis, Tennessee, is a potential upwind metropolitan area for St. Louis and Cape 
Girardeau/Perryville.  The Memphis design values for 2004-06 and 2005-07 were 87 and 
89 ppb, respectively. 
 
The department is providing 2006-08 data as part of the final recommendation to EPA, 
but at this time, we are also providing 2005-07 data.  This is due to the fact that the 
appropriate quality assurance measures are not complete for the 2006-08 dataset at this 
time.  In St. Louis and Southeast Missouri, the difference between the two datasets for 
Missouri monitors does not impact the overall designation and one unified 
recommendation is being presented at this time.   
 
ST. LOUIS/SOUTHEAST MISSOURI AREA EMISSION, POPULATION, AND 
TRAFFIC/COMMUTER INFORMATION 
 
Table STL3 and SE3 illustrate the precursor emissions and population data for the 
counties in the St. Louis and Southeast Missouri areas.  For St. Louis, the emission data 
illustrates that St. Louis County has the largest VOC and NOx emissions in the area.  The 
other three counties (Franklin, Jefferson, and St. Charles) and the City of St. Louis in the 
Missouri portion of the current 8-hour ozone nonattainment area also have very sizable 
emissions of both precursors (combined emissions of more than 50 tons per day [TPD]).  
Two counties in the Illinois portion of the current ozone nonattainment area (Madison 
and St. Clair) also have in excess of 50 TPD combined precursor emissions.  Outside the 
current nonattainment area, Pike, Ste. Genevieve, and Randolph (IL) are the counties 
with the most precursor emissions (all over 25 TPD).  For the Southeast Missouri region 
and not including counties already mentioned in the St. Louis summary, Cape Girardeau 
and Scott Counties have the most combined emissions (25 TPD for Cape Girardeau and 
20 TPD for Scott). 
 
The population data for the area also provides a similar picture.  St. Louis County is the 
most populated (995,118) followed by St. Louis City (350,759), St. Charles (343,952), 
Madison – IL (267,347) and St. Clair – IL (261,316).  Franklin County also has over 
100,000 population (100,045) and St. Francis and Lincoln Counties have populations 



 

 

over 50,000 persons.  All the other counties have less than 50,000 population.  Population 
growth rates over 15 percent between 2000 and 2007 were projected for St. Charles, 
Monroe (IL), Lincoln, and Warren Counties.  Cape Girardeau County has a population of 
72,470 and Jackson County (IL) has a population of 58,841 people.  The remaining 
counties in the evaluation area have less than 50,000 population (notwithstanding St. 
Francois County mentioned above).  Figures STL2 and SE2 provides population density 
information for the areas.  In the St. Louis area, there is a continuous area of higher 
population density that includes all of the City of St. Louis and St. Louis County and a 
portion of St. Charles, Franklin, Jefferson, St. Clair (IL), and Madison (IL) Counties.  St. 
Francois County has the largest area of higher population density (Farmington) in the 
counties near, but outside the metropolitan complex.  For the Southeast Missouri area, 
Cape Girardeau County contains the most densely populated area.  Scott County also 
contains an area of higher population density when compared to surrounding counties. 
Figures STL3 and SE3 provide the urbanized area information for the regions.  These 
figures illustrate a very similar set of information as Figures STL2 and SE2.  It is 
important to note that Warren County has a pattern of continuous urbanization with St. 
Charles County along Interstate Highway 70.     
 
The overall annual Vehicle Miles Traveled (VMT) information was obtained from the 
Central Regional Air Planning Association (CenRAP) regional inventory compiled from 
each state’s Department of Transportation grown from 2002 to 2009.  The only deviation 
from this approach was the VMT estimates for the current St. Louis nonattainment area 
was generated from information provided by the East Gateway Council of Governments.  
For the St. Louis area, these data illustrate a consistent pattern of higher VMT in the 
urbanized areas around St. Louis.  Seven counties in the current nonattainment area have 
annual VMT greater than 1 billion miles/year; St. Louis (11.8 billion), City of St. Louis 
(3.4 billion), St. Clair – IL (3.3 billion), Madison – IL (3.2 billion), St. Charles (2.8 
billion), Jefferson (2.0 billion), and Franklin (1.6 billion) Counties.  The next highest 
county VMTs are Crawford (608 million/year) and St. Francois (587 million/year).  For 
the Southeast Missouri region, Cape Girardeau County has the highest VMT with 821 
million/year and Scott County has the next highest at (574 million/year).  Figures STL4 
and SE4 include traffic count information from MoDOT for 2007.  This data illustrates 
the high volume of traffic on the Interstate system in the St. Louis area.  It should be 
noted that the traffic counts in St. Francois County is higher than all of the counties in the 
area with no Interstate highways.  Also, there is a reduction in traffic counts on I-55 south 
of northern Ste. Genevieve County.  Based on this fact, it can be concluded there is 
increased VMT on the roads in these counties due to local traffic or commuter traffic 
going to the St. Louis metropolitan area.  The traffic count map for Southeast Missouri 
illustrates a difference in traffic counts between Cape Girardeau County and the 
remainder of the counties in the Cape Girardeau MSA or surrounding the MSA. 
 
To provide a spatial representation of ozone precursor emissions within the area, two sets 
of figures have been developed.  The first set presented in Figures STL5, STL6, SE5, and 
SE6 contain point source emission locations for NOx and VOC, respectively.  As 
expected, the largest numbers of point sources are located in St. Louis County, St. Louis 
City, Madison County (IL), and St. Clair County (IL).  The largest NOx sources in the 



 

 

Missouri portion of the region are either large utility point sources or lime/cement kilns in 
the outlying Missouri counties of the region.  The large NOx sources in Ste. Genevieve 
County are all kilns as is the largest source in Pike County.  There are not a large number 
of large sources in the Southeast Missouri region, but one power plant is located in both 
Scott and New Madrid Counties.  The second set presented in Figures STL7, STL8, SE7, 
and SE8 contain the composite low-level emission information for the area (including on-
road and non-road mobile, low-level point, and area source emissions).  Figure STL7 
presents the NOx information for the area and Figure STL8 presents the VOC 
information for the area.  These two figures also show the highest emission density in the 
St. Louis County/St. Louis City area some areas of higher emission density in the western 
portions of St. Clair and Madison Counties in IL as well as St. Francois County in 
Missouri. (especially for VOC – Figure STL8).  Cape Girardeau has the highest emission 
density in the Southeast Missouri area for both VOC and NOx as seen in Figures SE7 and 
SE8. 
 
The St. Louis area has been regulated for VOC/NOx control under the previous ozone 
NAAQS.  Therefore, there are many emission controls regulations for VOC and NOx in 
this area related to reducing ozone formation.  The following counties in the St. Louis 
ozone nonattainment area have a reformulated gasoline (RFG) requirement:  St. Louis, 
St. Louis City, St. Charles, Jefferson, Franklin, Madison (IL), Jersey (IL), Monroe (IL), 
and St. Clair (IL).  Also, the Missouri portion of the St. Louis nonattainment area has a 
decentralized inspection and maintenance program.  In addition, there are several other 
VOC point and area source regulations in place in the Missouri portion of the 
nonattainment area: 
 

1) petroleum storage transfer (Stage I/II) 10 CSR 10-5.220, 
2) aerospace manufacturing/rework 10 CSR 10-5.295, 
3) solvent metal cleaning 10 CSR 10-5.300, 
4) liquefied cutback asphalt 10 CSR 10-5.310, 
5) industrial surface coating 10 CSR 10-5.330, 
6) rotogravure/flexographic printing 10 CSR 10-5.340, 
7) synthesized pharmaceutical products 10 CSR 10-5.350, 
8) polyethylene bag sealing operations 10 CSR 10-5.360, 
9) application of deadeners and adhesives 10 CSR 10-5.370, 
10) manufacturing of paint, laquer, varnish, enamels 10 CSR 10-5.390, 
11) manufacturing of polystyrene resins 10 CSR 10-5.410, 
12) equipment leaks from synthetic organic polymer manufacture 10 CSR 10-5.420, 
13) bakery ovens 10 CSR 10-5.440, 
14) offset lithographic printing 10 CSR 10-5.442, 
15) traffic coatings 10 CSR 10-5.450, 
16) aluminum foil rolling 10 CSR 10-5.451, 
17) solvent cleanup operations 10 CSR 10-5.455, 
18) municipal solid waste landfills 10 CSR 10-5.490, 
19) volatile organic liquid storage 10 CSR 10-5.500, 
20) existing major sources (RACT fixups) 10 CSR 10-5.520, 
21) wood furniture manufacturing 10 CSR 10-5.530, 



 

 

22) batch process operations 10 CSR 10-5.540, 
23) reactor and distillation processes for synthetic organic chemical manufacture      

10 CSR 10-5.550. 
 
Also, Missouri has a statewide open burning rule (10 CSR 10-6.045) and a NOx RACT 
rule for major NOx sources in the St. Louis area (10 CSR 10-5.510).  Further, the NOx 
SIP call is effective in the eastern one-third of Missouri and includes all the large non-
utility boilers and utility boilers in the regional NOx trading program.  Missouri was also 
included in the Clean Air Interstate Rule (CAIR) for utility control.  Also, there is an 
upwind NOx regulation in place (10 CSR 6-6.345) for the following counties:  Perry, Ste. 
Genevieve, St. Francois, Washington, and Warren.  This regulation requires very large 
NOx sources (over 900 tons per ozone season) to either demonstrate less than significant  
impact on downwind St. Louis or obtain offsets or implement beyond Best Available 
Control Technology to limit emissions to 900 tons/ozone season. 
 
METEOROLOGICAL IMPACTS IN ST. LOUIS/SOUTHEAST MISSOURI 
 
When evaluating all the meteorological information for the St. Louis and Southeast 
Missouri areas, the trajectory analysis, the regime analysis, and the windroses), the 
metropolitan St. Louis area demonstrates the strongest likelihood of contribution to the 
vast majority of the sites in the ozone network.  It is important to note that since the 
ozone standard is now 75 ppb, the variety of meteorological conditions for the area has 
increased substantially.  The regime analysis conducted to support this recommendation 
is very similar to the analysis conducted to support the 2003 recommendation.  Both sets 
of analyses show that the highest ozone concentrations occur when there is a high 
pressure center over the eastern United States with reduced wind speeds or stagnant 
conditions (southerly components to flow direction are predominant).  Stagnation 
conditions are especially evident when ozone exceedances occur in the areas near 
downtown St. Louis.  The trajectory analysis for the Farrar monitor in Perry County 
shows that St. Louis is not a frequent contributor to elevated concentration at this 
monitor.  The predominant transport directions for this monitor are between east and 
south.  The Bonne Terre monitor has some impact from the St. Louis area and also 
components of transport from the east and south to elevated ozone concentrations.  The 
predominant transport directions for this monitor are between north and east. 
 
These types of trajectory analyses give an indication of overall synoptic flow and not 
specific flow on any exceedance day.  However, the patterns associated with these 
trajectories can be helpful in determining flow patterns for exceedance at the monitors.  
Also, the 2003-07 windrose for the area during the months with ozone exceedances 
(April – September) provide that the most predominate wind direction is from the south.  
Further, the windrose has a very similar pattern for the peak ozone months in Missouri 
(June – August).   
 
Another analysis was conducted to evaluate the number of 8-hour ozone exceedances 
within the last 6 years.  In the Meteorological Analysis document, Table 12 illustrates the 
number of exceedances at every monitor.  The monitoring network in St. Louis is 



 

 

extensive and includes near-field upwind sites at Bonne Terre and far downfield monitors 
like Jerseyville, IL.  Between 2003 and 2007, the West Alton monitor (due north of the 
core emission area) has the highest number of 8-hour exceedances in the network (94).  
The Orchard Farm monitor (north-northwest of the core emission area) has the second 
largest number of exceedances at 72.  Many of the sites in the network had more than 50 
exceedances including the Arnold monitor to the south of the metropolitan area.  The 
Bonne Terre monitor had 41 exceedances of the ozone standard between 2003 and 2007 
and Farrar had 36 exceedances between 2004 and 2007.  Overall, based on the analysis 
conducted by the department, the St. Louis and Southeast Missouri areas are impacted by 
source regions to the south (possibly Memphis) and east (possibly Ohio River Valley) 
along with local impacts from emission sources within the region.   
 
In response to comments, the department conducted another set of meteorological 
analysis to evaluate surface flow characteristics for exceedance days at the Bonne Terre, 
Farrar, and Houston (IL) monitors.  The analysis is included in Table 13 of Appendix A 
and evaluated meteorological conditions from three airport sites in the area:  Lambert – 
St. Louis, Farmington (MO) Regional, and Cape Girardeau Regional to determine the 
surface flow patterns for all exceedances of the 2008 ozone standard during 2004-08.  
Each day was evaluated individually to gain an understanding of the local meteorology 
on these days.  In many cases, the surface flow measurements illustrate a typical calm 
morning with a steady late morning / afternoon flow pattern.  A surface flow 
characteristic was determined and the resultant number of days were summed to more 
specifically identify the wind directions with the most exceedance days for each site.  The 
Farrar site monitored 36 exceedance days in 2004-08.  Sixteen (16) of the days had a 
strong southerly wind component with many having a specific south-southeasterly 
component.  Another twelve (12) days were found to have a strong easterly wind 
component.  Three (3) days had a northwesterly component, four (4) days did not have a 
discernible pattern, and one (1) day had a very stagnant flow pattern.  This confirms the 
previous analysis conducted by the department that identified the south and east as the 
major flow directions for the Farrar monitor.  The Bonne Terre site monitored 33 
exceedance days in 2004-08.  Ten (10) days exhibited a northerly wind component (from 
St. Louis).  An additional ten (10) days exhibited an easterly wind component (from Ste. 
Genevieve area).  The typical southerly flow pattern had eight (8) days with the 
remaining five days either frontal passages occurred or did not exhibit a consistent flow 
pattern.  This analysis confirms the previous regime and trajectory analyses conducted by 
the department for these two sites.   
 
URBANIZATION AND OTHER INFORMATION REQUESTED IN THE EPA 
GUIDANCE 
There are two different metropolitan statistical boundaries of interest to the designation 
process:  St. Louis MSA and Cape Girardeau micropolitan statistical area (µSA).  These 
boundaries are shown with the monitoring site information in Figures STL1 and SE1.  As 
seen in Table STL4, there is population growth from 2000-2020 above 30% for the 
following counties in the St. Louis area: Lincoln (91% growth), Warren (64% growth), 
St. Charles (55% growth), Monroe – IL (40% growth), and Jersey – IL  (30% growth).  
The particular areas of interest with respect to growth are St. Charles with over 400,000 



 

 

people projected in 2020 and Lincoln with almost 75,000 people projected in 2020.  It is 
also important to note that Franklin County is projected to have a population over 
110,000 by 2020.  It should be noted that the City of St. Louis, St. Louis, St. Clair (IL), 
Montgomery, and Greene (IL) have a flat or decreasing population between 2000 and 
2020 based on these projections.  In Southeast Missouri (Table SE4), no counties have 
projected growth rates of more than 30% between 2000 and 2020.  It is noteworthy that 
Cape Girardeau County is projected to have a population of 80,000 in 2020.   
 
Employment data were also incorporated into Table STL3 and SE3.  This data can 
provide a better understanding about counties with a smaller population, but large 
industrial/commercial activity.  This trend can be found in St. Francois in the St. Louis 
area and Cape Girardeau in southeast Missouri.  St. Francois County has 2006 
employment of over 20,000 persons and Cape Girardeau has 2006 employment of nearly 
40,000 persons.  For St. Louis, the vast majority of people work in the core St. Louis 
metropolitan area with over 800,000 employees in St. Louis County and St. Louis City.     
 
There are significant geographic or topographic features that impact ozone concentrations 
in the St. Louis or the Southeast regions of Missouri. 
 
The traffic and commuting pattern information is the final EPA criteria for evaluation.  
The workplace/resident relationship data was obtained from United States Census 
Bureau, Longitudinal Employer-Household Dynamics Program via Cornell University 
for the year 2004.  This data is a projection of employees and their employer’s block 
group locations.  The department aggregated that information from Missouri’s 1.8 million 
and Illinois’ 3.5 million individual block group level data points to summarize the 
commuter relationships between counties in each region of interest.  This data is 
summarized in Tables STL5 and SE5 and provides a matrix of residence versus 
employment location.  Several important pieces of information can be gained from 
review of this data for each area. 
 

1) The vast majority of employed people who live in the St. Louis nonattainment 
area work in the area (all over 80%). 

2) There is limited interconnection between the St. Louis MSA and the Cape 
Girardeau µSA. 

3) St. Francois, Warren, Lincoln, and Macoupin (IL) Counties are the most 
connected to the St. Louis nonattainment area for counties outside the area (all 
over 5,000 residents working in the St. Louis nonattainment area). 

4) Ste. Genevieve County is not closely connected to either the St. Louis or Cape 
Girardeau areas, but is more connected to the St. Louis area.  

5) Perry County is not closely connected to the St. Louis or Cape Girardeau area, but 
is more connected to the Cape Girardeau area. 

 
SUMMARY 
 
The two distinct geographic regions in the eastern portion of Missouri (St. Louis and 
Southeast Missouri) have been considered together thus far in this document. In order to 



 

 

better understand the impact of each county on the monitors that violate the standard, a 
summary has been created for each area.  The first summary presented is for St. Louis 
and denotes the impact on the metropolitan area from individual counties and includes all 
the counties that have violating monitors in the area, including Ste. Genevieve County.  
The second summary presented is for Southeast Missouri and includes information for 
only the counties not ultimately included in the St. Louis area.  The use of the two 
different areas will allow for differences between counties to become clearer and help 
develop rationale for separation of counties “in between” the two distinct areas.  
 
ST. LOUIS 
 
Based on the first test for designation (the monitored violation test) using the 2006-08 
design values; St. Charles, St. Louis, City of St. Louis, Jefferson, and Madison (IL)  
violate the standard in the current nonattainment area and should be designated 
nonattainment.  Further, the Foley monitor in Lincoln County and the Bonne Terre in Ste. 
Genevieve County also violate the standard.  Since these monitors are in violation of the 
standard, this fact leads to designation as nonattainment for these three counties.  As 
discussed below, the Ste. Genevieve County designation recommendation is for a distinct 
and separate nonattainment area from the St. Louis area.  The final 2006-08 monitoring 
data may change the required designation for Illinois, but the monitors in Missouri will 
not monitor attainment based on current 2006-08 data.  In order to understand the second 
test for designation (contribution to monitored violation), the following table summarizes 
the information for all counties in the evaluation process. 
 
 
TABLE STL6 
County NAA/ 

MSA 
2009 VOC 

Total % 
(TPD) 

2009 NOx 
Total % 
(TPD) 

2007 Pop. 
% (1000) 

Total 
Non-Met 
Summary 

St. Louis Yes/Yes 38.9 (105.2) 32.8 (135.0) 38.4 (995) 110.1 
St. Louis City Yes/Yes 14.1 (38.2) 9.6 (39.3) 13.5 (351) 37.2 
Madison (IL) Yes/Yes 11.3 (30.7) 14.4 (59.4) 10.3 (267) 36.0 
St. Charles Yes/Yes 10.5 (28.4) 12.2 (50.2) 13.3 (344) 36.0 
Jefferson Yes/Yes 8.9 (24.1) 12.2 (50.2) 8.3 (216) 29.4 
St. Clair (IL) Yes/Yes 8.7 (23.5) 6.2 (25.4) 10.1 (261) 25.0 
Franklin Yes/Yes 5.4 (14.6) 10.7 (44.0) 3.9 (100) 20.0 
Pike No/No 4.5 (12.2) 9.1 (37.6) 0.7 (18) 14.3 
Ste. Genevieve No/No 2.1 (5.8) 7.3 (30.2) 0.7 (18) 10.1 
Randolph (IL) No/No 2.1 (5.7) 5.3 (21.7) 1.3 (33) 8.7 
Montgomery (IL) No/No 2.7 (7.4) 2.9 (11.7) 1.2 (30) 6.8 
Washington (IL) No/No 2.0 (5.5) 3.9 (16.2) 0.6 (15) 6.5 
Lincoln No/Yes 2.3 (6.1) 1.7 (7.2) 2.0 (52) 6.0 
St. Francois No/No 2.0 (5.5) 1.2 (5.1) 2.4 (63) 5.6 
Macoupin (IL) No/Yes 2.3 (6.3) 1.2 (4.8) 1.9 (48) 5.4 
Clinton (IL) No/Yes 2.0 (5.4) 1.1 (4.7) 1.4 (36) 4.5 
Crawford* No/No 2.1 (5.7) 1.1 (4.4) 0.9 (24) 4.1 



 

 

Warren No/Yes 1.7 (4.7) 1.2 (5.1) 1.2 (30) 4.1 
Perry No/No 1.7 (4.6) 1.6 (6.4) 0.7 (18) 4.0 
Monroe (IL) Yes/Yes 1.1 (3.0) 1.1 (4.6) 1.3 (32) 3.5 
Jersey (IL) Yes/Yes 1.2 (3.2) 0.8 (3.3) 0.9 (22) 2.9 
Greene (IL) No/No 1.4 (3.9) 0.9 (3.8) 0.5 (14) 2.8 
Montgomery No/No 1.1 (2.9) 1.1 (4.6) 0.5 (12) 2.7 
Bond (IL) No/Yes 1.2 (3.4) 0.7 (3.1) 0.7 (18) 2.6 
Washington No/Yes 1.0 (2.6) 0.4 (1.7) 0.9 (24) 2.3 
Gasconade No/No 1.1 (2.9) 0.6 (2.5) 0.6 (15) 2.3 
Calhoun (IL) No/Yes 0.5 (1.4) 0.5 (2.2) 0.2 (5) 1.2 

* A small portion of Crawford County is located in the St. Louis MSA 
 

Percentages in Table STL6 are based on St. Louis nonattainment area totals and are used 
to provide a comparative understanding on the overall emission inventory and population 
of the area.  Other parameters, like total Vehicle Miles Traveled (VMT) or population 
density for each county, could have been evaluated.  However, the use of these factors 
would potentially double count the importance of mobile emissions when using (VMT) 
or population when considering the use of population density.  For the St. Louis area, the 
following counties in Missouri will receive no additional evaluation due to lack of 
contribution:  Montgomery, Washington, and Gasconade. 
 
The meteorology of ozone formation in the St. Louis region should be considered into 
this summary, in at least a qualitative fashion.  As discussed previously, winds with a 
southerly component in the eastern portion of Missouri lead to the highest concentrations 
and most exceedance days at most sites.  Sites to the immediate south or west of the St. 
Louis area in Missouri are exceptions to the previous statement.  The Arnold and Bonne 
Terre monitors have the highest ozone concentrations when winds have a stronger 
northerly or easterly component.  The Pacific monitor has the highest concentrations 
when the winds are easterly.  The Farrar monitor in Southeast Missouri exhibits a pattern 
of transport from the south and east on nearly all of its ozone exceedance days. 
 
Based on 2006-08 data, the following counties should be included in the St. Louis area 
based on monitored violation of the ozone standard:  St. Charles, St. Louis, City of St. 
Louis, Jefferson, Lincoln, and Madison (IL).  Lincoln County has a violating monitor and 
is part of the St. Louis MSA and receives downwind impact from sources in the current 
nonattainment area on all days that monitor exceedances.  Lincoln County does not 
contribute nearly as much to its own ozone problem as upwind St. Louis, but is connected 
to the St. Louis metropolitan complex and has a tremendous projected population growth 
rate.  Further, there is historical precedent for Lincoln County to be included in the St. 
Louis nonattainment area due to downwind impact.  During the 2003 designation process, 
EPA included Jersey County (IL) in the St. Louis nonattainment area due to violations of 
the 1997 ozone standard.  As noted previously, the monitor status does not change for 
sites in this area in Missouri using the 2006-08 design values.  However, the Illinois 
sampling data may demonstrate attainment of the standard at some additional sites in 
Illinois due to the lower ozone concentrations in 2008.   
 



 

 

The five counties in the Missouri portion of the current nonattainment area (St. Louis, St. 
Charles, Jefferson, Franklin, and the City of St. Louis) all have a sizable amount of 
precursor emissions and can easily be considered as contributory to elevated ozone 
concentrations at numerous monitors in the area.  These counties form the core along 
with Madison, St. Clair, and Monroe Counties in Illinois of the St. Louis area.  Therefore, 
these counties have all been recommended for inclusion in the St. Louis nonattainment 
area due to either monitored violations or their contribution to monitored violations in the 
St. Louis area. 
 
Pike County, also, contains a very high level of VOC (12 TPD) and NOx (38 TPD) 
emissions.  The population growth rate and population for Pike County are low compared 
to the counties in the St. Louis area.  Pike County is also rural and does not have any 
sizable urbanization, population density, or connection to the St. Louis area.  Further, this 
county is downwind for a large majority of ozone exceedance days around St. Louis.  
Currently, the Department is working with one of the two large NOx sources in Pike 
County to reduce NOx emissions as part of the Best Available Retrofit Technology 
component of the regional haze State Implementation Plan.  In December, this source 
informed the department that a shutdown of its kiln system would occur in March 2009.  
Pike County was not recommended for inclusion in the St. Louis area due primarily to the 
predominantly downwind nature of Pike County from the metropolitan area.   
 
Lincoln County sources emit a moderate level of emissions for both ozone precursors 
(6.1 TPD – VOC and 7.2 TPD – NOx).  The projected population growth rate for Lincoln 
County is 92 percent and the overall projected population in 2020 is nearly 75,000 
people.  Lincoln County has the largest number of residents working in the current St. 
Louis nonatttainment area from outside the area (nearly 10,000).  Lincoln County has 
been recommended for inclusion in the St. Louis nonattainment area based on the 
evaluation of all the criteria.  Its inclusion is primarily due to the facts that it is part of the 
St. Louis MSA and its monitored violation is being impacted predominantly by the 
current St. Louis nonattainment area.  It is important to note that Lincoln County has not 
been found to contribute significantly to other monitors in the St. Louis area (outside the 
Foley monitor).    
 
Ste. Genevieve County is being recommended for designation as nonattainment due to a 
monitored violation.  Therefore, the only potential difference in the recommendation is 
the inclusion of Ste. Genevieve County in the St. Louis nonattainment area, the inclusion 
in the Southeast Missouri nonattainment area, or as a separate and distinct area.   
 
The bases for this decision are complex, are contingent upon a comprehensive evaluation 
of the applicable EPA guidance, and include the following:  (1) emissions in the area, (2) 
population of the area, (3) growth patterns, (4) urbanization of the area, (5) jurisdictional 
boundaries (6) commuter connection to one or more statistical areas, (7) control of the 
emission sources in the area, and (8) frequency of impact from St. Louis and Southeast 
Missouri emission sources on the Bonne Terre monitor and the impact from Ste. 
Genevieve emission sources on both the other areas (e.g. meteorological analysis).  Ste. 
Genevieve County sources emit a very high level of NOx emissions (30 TPD).  The VOC 



 

 

emissions for this county are (5.8 TPD).  The population growth rate is flat between 2000 
and 2020 and the 2007 population for Ste. Genevieve County is 17,841 (very low 
compared to other counties in the area).  Ste. Genevieve County is very rural and has only 
a small component of high population density around the town of Ste. Genevieve.  Ste. 
Genevieve is not part of the St. Louis metropolitan statistical area and the traffic 
patterns/connectivity data exhibit a small connection to the St. Louis area.  The current 
community planning and transportation groups in the area are not affiliated with the St. 
Louis region.  In addition, there is no sizable commuter connection to Perry County or 
the Cape Girardeau µSA.  The current level of proposed control in Ste. Genevieve 
County includes an Innovative Control Technology (selective non-catalytic reduction) on 
the Holcim cement kiln.  The kiln is one of three large point sources in the county and is 
scheduled to begin operation in 2009 and was included in the emission inventory for Ste. 
Genevieve County.  Based on the updated meteorological analysis, the number of days 
with ozone impacts from the St. Louis area and the Ste. Genevieve source area are 
identical – 10 each.  The frequency of impact is an important consideration because EPA 
guidance recommends that a violating monitor and its impacting sources be designated in 
the same nonattainment area.  The impacts of both St. Louis and Ste. Genevieve emission 
sources along with the elevated regional ozone contribute to exceedance level 
concentrations at the Bonne Terre monitor. 
 
Several comments were received that concluded Ste. Genevieve County should be 
recommended for a nonattainment designation, but should not be included in the St. 
Louis area.  Two comments were received that supported the inclusion of Ste. Genevieve 
County in the St. Louis area.  The commenters that wanted to include Ste. Genevieve 
County in the St. Louis area focused on the downwind ozone impact from the point 
source NOx emissions.  The comments related to exclusion of Ste. Genevieve from the 
area were focused on the rural nature of Ste. Genevieve, the lack of commuter connection 
to the St. Louis area, the historical differences in the planning process within southeast 
Missouri and St. Louis, the fact that the vast majority of emissions are originating from 
three facilities in Ste. Genevieve County, and the proposed new controls for one of the 
large NOx sources (cement kiln due to begin operation in 2009) are already innovative 
control technology.  Further, some commenters wanted to see a combined area for Ste. 
Genevieve and any other counties designated in southeast Missouri. 
 
While not explicitly required in the designation guidance, an understanding of the 
possible requirements under the Clean Air Act is beneficial to this discussion.  Unless 
EPA changes the requirements for ozone nonattainment areas dramatically, the NOx 
emissions from these three large point sources will require a Reasonably Available 
Control Technology (RACT) evaluation whether the sources are included in the Ste. 
Genevieve or St. Louis nonattainment areas.  Further, while there can be no official 
finding of RACT for any one of these sources, the Holcim – Lee Island plant has installed 
a selective non-catalytic reduction system for NOx control.  This control was found by 
the department, at the time of permit issuance, to be innovative control technology above 
the required Best Available Control Technology required in attainment areas.  The 
inclusion of an inspection and maintenance program and Stage I/II gasoline vapor 
recovery for Ste. Genevieve would not provide sufficient ozone concentration impact at 



 

 

either the Bonne Terre monitor or downwind St. Louis monitors, but would be costly to 
business and citizens in the county.  It is the department’s conclusion that the designation 
of Ste. Genevieve County as nonattainment will address the potentially necessary point 
source controls and that inclusion in the St. Louis area will not expedite those controls or 
the ultimate attainment of the standard in either Ste. Genevieve or downwind St. Louis. 
 
In addition, based on the surface meteorological evaluation, the impacts from Ste. 
Genevieve sources on the Farrar monitor in Perry County are infrequent.  The inclusion 
of Ste. Genevieve in the Southeast Missouri nonattainment boundary recommendation is 
not warranted based on the lack of connection to the area and the infrequent contribution 
to the Farrar monitor, but is supported by the current regional planning commission 
inclusion of both areas.     
 
There are several reasons for consideration of Ste. Genevieve as a separate and distinct 
nonattainment area:  (1) the strong desire of the Ste. Genevieve County government for 
independent air quality planning separate from the St. Louis area, (2) the fact that the 
NOx emissions are primarily from a set of large industrial facilities and not a variety of 
different sources, (3) the likelihood of consistent control outcomes from a nonattainment 
designation as a stand-alone area when compared to inclusion in the St. Louis area, (4) 
the very rural nature of the county, (5) the fact that Ste. Genevieve is not inside the 
current St. Louis MSA, (6) the lack of strong commuter connection to the current St. 
Louis nonattainment area, and (7) the small population and lack of projected growth.  
Notwithstanding, the upwind nature of the county and the large amount of NOx 
emissions generated in Ste. Genevieve; the department is recommending that Ste. 
Genevieve County be designated a distinct nonattainment area.   
 
St. Francois County sources emit a moderate level of both ozone precursors (5.5 TPD – 
VOC and 5.1 TPD NOx).  The projected population growth rate is 25 percent between 
2000 and 2020 and the overall projected 2020 population is nearly 70,000 people.  
Further, St. Francois County has over 6,000 residents working in the current St. Louis 
nonattainment area.  St. Francois County also has area of high population density and 
urbanization near Farmington.  This county is much more urbanized and connected to the 
St. Louis area than Ste. Genevieve County.  The Farmington micropolitan statistical area 
is part of the St. Louis/Farmington Combined Statistical Area (CSA).  However, upon 
review of comments from stakeholders in St. Francois County and the Southeast Missouri 
Regional Planning Commission, the department re-evaluated the Bonne Terre monitor as 
a representative site for St. Francois County.  There is no specific guidance on the use of 
a single monitor as being representative of multiple counties or on the representative 
distance of a monitor.  Therefore, the department has found there is sufficient uncertainty 
as to whether St. Francois County meets the air quality standard to make a 
recommendation for designation as unclassifiable with respect to the monitoring status of 
the county.  Also, the department utilized the same surface meteorological analysis 
detailed above to more thoroughly investigate the relationship between the emissions in 
St. Francois and ozone impacts in the area (including the Bonne Terre monitor).  This 
analysis illustrated very little evidence of emissions from St. Francois County impacting 
exceedance days at the Bonne Terre monitor.  It is important to note that St. Francois 



 

 

County was not found to significantly contribute to other monitors in the St. Louis area 
due to limited connection to the area and lack of precursor emissions.  Therefore, the 
department has found that St. Francois County emissions do not contribute to monitored 
violations of the standard and the county is being recommended as unclassifiable based 
on the uncertainty associated with the monitored concentrations at the Bonne Terre site.  
 
Crawford County has combined ozone precursor emissions of almost 10 TPD (VOC – 5.7 
TPD and NOx – 4.4 TPD).  The project population growth rate for Crawford County is 
16 percent between 2000 and 2020, but the projected population is still less than 30,000 
people.  Crawford County has nearly 3,000 commuters to the current nonattainment area 
and limited areas of population density and urbanization along Interstate 44.  There is one 
portion of northern Crawford County (Sullivan) that is part of the St. Louis MSA.  
However, the conclusion of the contribution evaluation is that Crawford County does not 
contribute to the St. Louis area and should be designated attainment for the 2008 ozone 
standard. 
 
Warren County has less than 10 TPD of ozone precursor emissions (4.7 TPD – VOC and 
5.1 TPD – NOx).  The projected population growth rate is 64 percent between 2000 and 
2020 and the projected population is over 40,000 people for Warren County.  The eastern 
portion of Warren County has an area of continuous urbanization extending along 
Interstate 70 from St. Charles County.  Warren County is part of the St. Louis MSA and 
has nearly 6,000 residents employed in the current St. Louis nonattainment area.  The 
downwind nature of this county under predominant meteorological conditions is an 
important finding during this evaluation.  Overall, Warren County has not been found to 
contribute to downwind violations of the ozone standard and has been recommended for 
a designation of attainment.    
 
Perry County has 11 TPD of combined precursor emissions (4.6 TPD – VOC and 6.4 
TPD – NOx).  The projected population growth rate is 11 percent between 2000 and 2020 
and the 2020 projected population is slightly over 20,000 people.  Perry County is not 
contiguous with the St.  Louis MSA and is contiguous with the Cape Girardeau µSA.  
The number of residents employed in the current St. Louis nonattainment area is 750.  
This information leads to the conclusion that Perry County does not contribute to the 
downwind St. Louis monitoring area (not nearby contribution) and should not be part of 
the St. Louis nonattainment area based on the second contribution test. 
 
Even though Washington County is part of the St. Louis MSA, its emission totals do not 
warrant additional consideration for inclusion in the St. Louis nonattainment area. 
 
 
 
 
 
 
 
 



 

 

SOUTHEAST MISSOURI 
 
TABLE SE6 
County Cape Gir 

µSA/ 
Adjacent 

2009 VOC 
Total % 
(TPD) 

2009 NOx 
Total % 
(TPD) 

2007 Pop. 
% (1000) 

Total 
Non-Met 
Summary 

Cape Girardeau Yes 58.7 (9.0) 62.6 (16.8) 77.8 (72) 199.1 
Ste. Genevieve No/No 37.8 (5.8) 112.2 (30.2) 19.2 (18) 169.2 
Randolph (IL) No/No 37.5 (5.7) 80.7 (21.7) 35.3 (33) 153.5 
Jackson (IL) No/No 58.4 (8.9) 26.0 (7.0) 63.4 (59) 147.8 
Scott  No/Yes 43.2 (6.6) 52.7 (14.2) 43.9 (41) 139.8 
St. Francois No/No 36.1 (5.5) 19.0 (5.1) 67.7 (63) 122.8 
Perry No/Yes 29.8 (4.6) 23.8 (6.4) 20.3 (19) 73.8 
Alexander (IL) Yes 29.6 (4.5) 21.8 (5.9) 9.1 (8) 60.5 
Union (IL) No/Yes 18.2 (2.8) 16.3 (4.4) 19.7 (18) 54.1 
Bollinger Yes 11.8 (1.8) 15.6 (4.2) 13.1 (12) 40.5 
 
Percentages in Table SE6 are based on Cape Girardeau µSA totals and, again, are used to 
provide a comparison for counties in the area.  For the Southeast Missouri region, 
Bollinger and Union (IL) Counties will receive no additional evaluation due to lack of 
contribution. 
 
Perry County is in violation of the ozone standard and is not strongly connected to St. 
Louis (somewhat distant from the area) and sources within the county do not have 
sufficient ozone precursor emissions to warrant inclusion within the St. Louis area.  
Further, the downwind impact from St. Louis is not frequent to the Farrar monitor in 
Perry County.  Perry County is contiguous with the Cape Girardeau µSA and the impact 
of the counties within the µSA and surrounding on the Farrar monitor has been evaluated 
in the same manner as the St. Louis evaluation. 
 
Cape Girardeau is the metropolitan core area in the vicinity of the violating monitor.  The 
combined emissions for this county are over 25 TPD (9.0 VOC and 16.8 NOx).  Cape 
Girardeau County has a definitive employment (37,000) and population (2020 – 80,000) 
base separate from St. Louis.  All the different meteorological data support the 
contribution of Cape Girardeau County to the Farrar monitor.  The meteorological 
findings consistently illustrate a frequent contribution from sources to the south and east 
of the monitor.  Nonetheless, there is no strong commuter connection between Perry and 
the Cape Girardeau µSA.   Further, there are no additional regulations for control of 
ozone precursors in Southeast Missouri (outside the NOx SIP call and the Clean Air 
Interstate Rule – CAIR).  The level of emissions and meteorological analyses along with 
the contiguous boundary between Perry and Cape Girardeau lead to the conclusion that 
Cape Girardeau County has a frequent contribution to the “nearby” ozone monitor at 
Farrar.   
 
Several comments were received regarding the exclusion of Cape Girardeau County from 
the Southeast Missouri nonattainment area recommendation.  These comments focused 



 

 

on the contention that the Farrar site is being influenced by high regional ozone and Cape 
Girardeau County emission sources do not contribute significantly to the violations at 
Farrar.  In order to address this comment, the department conducted three sets of 
analyses.  The first set is the same surface meteorological analyses conducted for the 
Bonne Terre monitor discussed previously.  There were thirty-six (36) days that 
monitored exceedances of the 2008 ozone standard at the Farrar monitor.  The results of 
the surface meteorological analyses were sixteen (16) days with a strong 
southerly/southeasterly component, twelve (12) days with a strong easterly component, 
three (3) days with a northwesterly component, one (1) day with extremely calm winds, 
and four (4) days with no distinctive pattern.  This illustrates the same finding as the 
previous meteorological analysis conducted for the area.  The vast majority of days with 
exceedances at the Farrar monitor have southerly and easterly wind directions.  Cape 
Girardeau County is south of the Farrar monitor with the cities of Jackson and Cape 
Girardeau to the south and south-southeast of the monitor.  In addition, the city of 
Carbondale in Jackson County, IL is due east of the monitor. 
 
The second analysis included an evaluation of ozone concentration data from the Farrar 
and Houston (IL) monitors that are located to the south of St. Louis.  The reason for this 
analysis was to provide an idea of regional ozone concentrations on days with 
exceedances at the Farrar monitor.  The Houston (IL) monitoring site is also south and 
east of the St. Louis area, but is not directly influenced by any nearby communities when 
winds are from the east or south.  This evaluation was conducted using the same dataset 
as the first analysis and identified days with a strong southerly or easterly component.  
After the wind direction evaluation, an 8-hour maximum concentration difference was 
calculated between the Farrar and Houston (IL) sites to provide a “local” impact for those 
days at the Farrar monitor.  The local impact on the 16 south/southeasterly days ranged 
from 5 to 14 ppb with an average of 9.4 ppb.  The local impact on the 12 easterly days 
ranged from 4 to 11 ppb with an average of 7.5 ppb.  It is important to note this 
evaluation does not isolate Cape Girardeau County or southern Illinois counties 
contributions exclusively because it is wind direction specific and not emission specific.  
The large NOx point source emissions to the south of Cape Girardeau County and the 
Memphis metropolitan area do have an impact on this monitor, but also impact the 
Houston (IL) monitor.  However, the proximity of the monitors does allow for a 
comparison between local and regional influence.  The finding here is that nearby 
emissions to the south and east of the Farrar monitor have a significant impact on 
violations.     
 
The last set of analyses included a photochemical modeling evaluation using the 2009 St. 
Louis 8-hour ozone attainment demonstration.  This analysis was aimed at providing a 
modeled concentration for the emissions from Cape Girardeau County on the surrounding 
grid cells.  To be clear, this evaluation used days with lower predicted concentrations (50-
70 ppb) in southeast Missouri due to the fact that the 45-day meteorological episodes 
simulated in the attainment demonstration were developed for St. Louis exceedance days 
and not southeast Missouri exceedance days.  The analysis used the CAMx modeling 
system with Anthropogenic Precursor Culpability Analysis (APCA) for 2009 emissions 
and the 2002 meteorological data in the attainment demonstration.  This type of 



 

 

culpability analysis excludes the biogenic portion of the ozone impact and focuses on 
only man-made emissions from a particular geographic area.  The model is able to predict 
the impact from these emissions on any grid cell in the domain for each day.  The overall 
impact from Cape Girardeau County emissions ranged from near 0 ppb to 6 ppb on 
nearby grid cells during this simulation.  It is critical to understand the magnitude of this 
contribution when compared to other findings of significance for ozone.  During the NOx 
SIP call rulemakings, EPA defined significant contribution for ozone as a modeled 
impact of 2 ppb from an entire state on another downwind state.  In the Control of NOx 
Emissions From Upwind Sources rule for St. Louis (10 CSR 10-6.345), the department 
defined a 1 ppb impact on the downwind area as the threshold for additional controls on a 
single source upwind of St. Louis.  Therefore, a maximum impact of six ppb (on a day 
with relatively low concentrations) could easily be defined as significant under any of the 
previous regulations.  Also, this impact is comparable to the local impacts from the south 
under the second analysis.  Any one of these analyses can not be utilized to determine the 
exact impact from Cape Girardeau emission sources on the Farrar monitor, but provide 
useful information regarding the range of ozone impacts.  
 
The conclusions of all these additional analyses further support the finding that Cape 
Girardeau County contains emission sources that contribute to ozone violations in Perry 
County.  It is important to note that the department found that sources in Cape Girardeau 
County do not have a frequent or significant contribution impact on the Bonne Terre 
monitor and sources in Ste. Genevieve or St. Francois Counties do not a frequent impact 
at the Farrar monitor.   
 
The violations at the Perry County monitor represent a new type of ozone problem.  The 
violations are not directly caused by emissions from metropolitan areas with larger 
populations as commonly found under previous ozone standards, but are the combined 
result of ozone and precursor transport with additional contribution from a nearby set of 
emissions.  The department has concerns regarding the regulatory impacts on sources and 
the communities in these more rural areas because the Clean Air Act Amendments of 
1990 did not envision non-metropolitan areas being designated nonattainment.  
Therefore, the air quality planning for these new areas need to be decidedly different than 
the original planning contemplated under the CAAA.  The department believes the area 
could attain the ozone standard over the next few years given the additional NOx control 
provided by the Clean Air Interstate Rule on electric utilities in the eastern United States 
and the corresponding ozone impact.  In addition, the Cape Girardeau community leaders 
have begun an evaluation of control measures that could be undertaken by the 
communities in Cape Girardeau County to reduce ozone impacts in Southeast Missouri.  
The department fully supports the work of local communities to develop air quality 
controls or plans that reduce the impact of the community on air quality problems.  This 
type of proactive approach puts the community leadership in a strong position to address 
air quality issues and provide “local” solutions to any and all problems.  In consideration 
of the above issues, the department is recommending a designation of unclassifiable for 
Cape Girardeau County.   
 
 



 

 

As discussed previously, the impact on the Farrar monitor from Ste. Genevieve County is 
not frequent (3 of 36 days) and does not provide sufficiency to include Ste. Genevieve 
County in the same nonattainment area as Perry County based on contribution.   
 
The only remaining Missouri County worthy of evaluation pursuant to the Perry County 
monitor is Scott County.  Scott County is not a part of the Cape Girardeau µSA.  Also, 
Scott County is located south of Cape Girardeau County and, therefore, has more 
distance to the Farrar ozone site from emission sources than Cape Girardeau County.  
The emissions from Scott County are driven by a large power plant in the extreme 
southern portion of the county (farthest from Perry).  The combined emission total is 
slightly more than 20 TPD (6.6 TPD – VOC and 14.2 TPD – NOx).  Further, the 
meteorological analysis supports potential contribution from Scott County emissions to 
the Farrar monitor.  The power plant NOx emissions are controlled by the NOx SIP call 
and CAIR.  There is no strong commuter connection between Scott and Cape Girardeau 
Counties (as well as none between Scott and Perry Counties).  Based on this information, 
Scott County is not being recommended for inclusion in the Southeast Missouri 
nonattainment area based on contribution to the “nearby” Farrar monitor.     
 
To summarize, the recommendation for designations in the Missouri portion of the St. 
Louis and Southeast Missouri regions are as follows: 
 

St. Louis Nonattainment Area 
Franklin, Jefferson, Lincoln, St. Charles, and St. Louis Counties, and the 
City of St. Louis 

 
Ste. Genevieve Nonattainment Area 

Ste. Genevieve County 
 
 Southeast Missouri Nonattainment Area 

Perry County 
  

 Unclassifiable 
  St. Francois and Cape Girardeau Counties 
  

All other counties in the region attainment/unclassifiable 
 
COUNTY BY COUNTY SUMMARY 
 
The following is a county-by-county summary of the factors that were considered in the 
inclusion/exclusion evaluation for the St. Louis and Southeast 8-hour ozone 
nonattainment areas.  These factors include precursor emissions, air quality data, 
population, urbanization, commuter/traffic patterns (“connectivity”), meteorology, 
growth, and jurisdictional boundaries.  In addition, if special consideration should be 
given to some additional factors (i.e. location of emission sources in the county or 
distance from the core metropolitan area), this is also presented.  All factors in the 



 

 

applicable EPA guidance were considered, but some are not relevant to the area (i.e. 
geography/topography).   
 
ST. LOUIS 
 
St. Louis County 
 

1) Largest emissions for both VOC (105.2 TPD) and NOx (135.0 TPD) in the St. 
Louis area 

2) All monitors within the county monitor a violation of the standard (highest design 
value – Maryland Heights 82 parts per billion [ppb] for 2006-08) 

3) Largest population in the area (995,118) 
4) Largest annual VMT in the area (11.8 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) Population reduction predicted between 2000 and 2020 (-4%) 
7) Located in the current 8-hour ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
St. Louis City 
 

1) Second largest emission in St. Louis for VOC (38.2 TPD) and fifth largest for 
NOx (39.3 TPD) 

2) Both monitors within the city monitor a violation of the standard (highest design 
value – Margaretta 81 ppb for 2006-08) 

3) Second largest population in the area (350,759) 
4) Second largest VMT in the area (3.4 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) Flat population projection between 2000 and 2020  
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Madison County (IL) 
 

1) Second largest emission in St. Louis for NOx (59.4 TPD) and third largest for 
VOC (30.7 TPD) 

2) All monitors within the county monitor a violation of the standard (highest design 
value – Maryville 78 ppb for 2006-08) 

3) Fourth largest population in the area (267,347) 
4) Fourth largest VMT in the area (3.2 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) 10% population growth projection between 2000 and 2020  
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 



 

 

 
St. Charles County 
 

1) Third (tied) largest emission in St. Louis for NOx (50.2 TPD) and fourth largest 
for VOC (28.4 TPD) 

2) Both monitors within the county monitor a violation of the standard (highest 
design value – West Alton 85 ppb for 2006-08) 

3) Third largest population (343,952) 
4) Fifth largest VMT in the area (2.8 billion/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) 55% population growth between 2000 and 2020 (over 400,000 in 2020) 
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Jefferson County 
 

1) Third (tied) largest emission in St. Louis for NOx (50.2 TPD) and fifth largest for 
VOC (24.1 TPD) 

2) Monitor within the county monitors a violation of the standard (Arnold design 
value 78 ppb for 2006-08) 

3) Population over 200,000 (216,076) 
4) Sixth largest VMT in the area (2.0 billion/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) 23% population growth between 2000 and 2020 (nearly 250,000 in 2020) 
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
St. Clair County (IL) 
 

1) Combined emissions nearly 50 TPD (VOC – 23.5 TPD and NOx - 25.4 TPD)  
2) Monitor within the county monitors a violation of the standard for 2005-07, but is 

compliance for 2006-08 (E. St. Louis design values 82 ppb for 2005-07 and 72 
ppb for 2006-08) 

3) Population over 250,000 people (261,316) 
4) Third largest VMT in the area (3.3 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) Flat population projection between 2000 and 2020  
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Franklin County 
 

1) Combined emissions over 50 TPD (VOC – 14.6 TPD and NOx - 44.0 TPD)  



 

 

2) No current monitoring in county – closest monitor (Pacific in western St. Louis 
County has a design value of 76 ppb for 2006-08) 

3) Population over 100,000 people (100,045) 
4) High VMT in the area (1.6 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) 18% population growth between 2000 and 2020  
7) Located in the current St. Louis ozone nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Pike County 
 

1) Combined emissions of nearly 50 TPD (VOC - 12.2 TPD and NOx - 37.6 TPD)  
2) No ozone monitoring in county 
3) Population of less than 20,000 (18,471) 
4) Limited connection to the St. Louis metropolitan area  
5) Low VMT (315 million VMT/year) 
6) Meteorological analysis shows limited contribution to all St. Louis monitors 
7) Flat population projection between 2000 and 2020  
8) Located adjacent to the St. Louis MSA, not adjacent to current nonattainment area 
9) NOx emission reduction in future, due to BART controls 

 
Ste. Genevieve County 
 

1) Combined emissions over 30 TPD (VOC - 5.8 TPD and NOx – 30.2 TPD)  
2) Bonne Terre monitor in violation of the standard (design value – 79 ppb for 2006-

08) 
3) Population of less than 20,000 (17,841) 
4) Limited connection to St. Louis metropolitan area (along I-55) 
5) Low VMT (412 million VMT/year) 
6) Meteorological analysis is supportive of frequent contribution to St. Louis 
7) Flat population projection between 2000 and 2020  
8) Located adjacent to the current St. Louis nonattainment area, but not in MSA 
9) Designation of separate nonattainment area will provide control on existing major 

sources and a nonattainment permitting program to address Ste. Genevieve 
emission impacts 

10) Existing planning infrastructure that is distinct from St. Louis (jurisdictional 
boundaries) 

 
Randolph County (IL) 
 

1) Combined emissions over 25 TPD (VOC - 5.7 TPD and NOx – 21.7 TPD)  
2) Houston monitor demonstrates attainment of standard (design value – 72 ppb for 

2006-08) 
3) Population of less than 50,000 (32,760) 
4) Limited connection to the St. Louis metropolitan area   



 

 

5) Low VMT (300 million VMT/year) 
6) Meteorological analysis is somewhat supportive of frequent contribution 
7) 5% projected population growth between 2000 and 2020   
8) Located adjacent to the St. Louis MSA, portion of county including largest source 

was included in the St. Louis PM2.5 nonattainment area 
9) Largest NOx source is a power plant subject to Illinois multi-pollutant strategy 

 
Montgomery and Washington Counties (IL) 
 

1) Combined emissions nearly 20 TPD (Montgomery/Washington VOC -2.7/2.0 
TPD and NOx -11.7/16.2 TPD)  

2) No ozone monitoring in counties 
3) Population of less than 30,000 (Montgomery 29,810 and Washington 14,769) 
4) Limited connection to the St. Louis metropolitan area   
5) Medium/Low VMT (Montgomery 581 million and Washington 396 million 

VMT/year) 
6) Meteorological analysis limited support for frequent contribution  
7) Both counties are projected to grow less than 10% between 2000 and 2020 (2020 

population of less than 35,000 for both)  
8) Both located adjacent to MSA and current St. Louis nonattainment area 

 
Lincoln County 
 

1) Combined emissions under 15 TPD (VOC - 6.1 TPD and NOx – 7.2 TPD)  
2) Foley monitor in violation of 1997 standard (2006-08 design value – 80 ppb) 
3) Population of more than 50,000 (51,528) 
4) 9,467 residents work in current St. Louis nonattainment area 
5) Medium VMT (530 million VMT/year) 
6) Meteorological analysis is not supportive of frequent contribution 
7) 2nd highest population growth rate in Missouri between 2000 and 2020 (91%) 
8) Located adjacent to the current St. Louis nonattainment area and in the St. Louis 

MSA 
 
St. Francois County 
 

1) Combined emissions under 15 TPD (VOC - 5.5 TPD and NOx – 5.1 TPD)  
2) No ozone monitoring in county 
3) Population of more than 50,000 (62,810) 
4) Largest amount of working residents outside the St. Louis MSA work in the  

current St. Louis nonattainment area (6,144) 
5) Medium VMT (587 million VMT/year)  
6) Meteorological analysis is supportive of frequent contribution 
7) 25% population growth between 2000 and 2020 (nearly 70,000 in 2020) 
8) Located adjacent to the current St. Louis nonattainment area and the St. Louis 

MSA; part of the St. Louis/Farmington CSA 
 



 

 

Macoupin and Clinton Counties (IL) 
 

1) Combined emissions nearly 10 TPD (Macoupin/Clinton VOC -6.3/5.4 TPD and 
NOx -4.8/4.7 TPD)  

2) Design value for Macoupin (Nilwood) is 74 ppb in 2005-07; No ozone monitoring 
in Clinton 

3) Population of less than 50,000 (Macopuin 48,235 and Clinton 36,450) 
4) Limited connection to the St. Louis metropolitan area   
5) Medium/Low VMT (Macoupin 514 million and Clinton 420 million VMT/year) 
6) Meteorological analysis suggest downwind on the St. Louis area under 

predominant winds  
7) Both counties are projected to grow less than 25% between 2000 and 2020 (2020 

population of less than 60,000 for both)  
8) Both located in the St.  Louis MSA and adjacent to current St. Louis 

nonattainment area 
 
Crawford County 
 

1) Combined emissions nearly 10 TPD (VOC – 5.7 TPD and NOx – 4.4 TPD)  
2) No ozone monitoring in county 
3) Population of less than 30,000 (24,076) 
4) Limited connection to the St. Louis metropolitan area   
5) Medium VMT (608 million VMT/year); located on I-44 
6) Meteorological analysis is somewhat supportive of frequent contribution 
7) 16% population growth between 2000 and 2020  
8) A small portion of the county is included in the St. Louis MSA, adjacent to the 

current St. Louis nonattainment area 
 
Warren County 
 

1) Combined emissions under 10 TPD (VOC - 4.7 TPD and NOx – 5.1 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (30,467) 
4) 9,467 residents work in current St. Louis nonattainment area 
5) Medium VMT (528 million VMT/year) 
6) Meteorological analysis is not supportive of frequent contribution 
7) 64% population growth between 2000 and 2020  
8) Located adjacent to the current St. Louis nonattainment area and in the St. Louis 

MSA 
 
Perry County 
 

1) Combined emissions under 15 TPD (VOC - 4.6 TPD and NOx – 6.4 TPD)  
2) Farrar monitor in violation of the standard (2006-08 design value – 77 ppb) 
3) Population of less than 20,000 (18,794) 
4) Very limited connection to the current St. Louis nonattainment area  



 

 

5) Low VMT (366 million VMT/year)  
6) Meteorological analysis is somewhat supportive of frequent contribution (county 

is two counties from the St. Louis area) 
7) 25% population growth between 2000 and 2020 (nearly 70,000 in 2020) 
8) Not located adjacent to the current St. Louis nonattainment area or the St. Louis 

MSA 
 
Monroe County (IL) 
 

1) Combined emissions under 10 TPD (VOC - 3.0 TPD and NOx – 4.6 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (32,372) 
4) Medium VMT (554 million VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) 40% population growth rate between 2000 and 2020 (43,000 people in 2020) 
7) Located in the current St. Louis nonattainment area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Jersey County (IL) 
 

1) Combined emissions under 10 TPD (VOC - 3.2 TPD and NOx – 3.3 TPD)  
2) Jerseyville ozone monitor is in violation of the standard for 2005-07, but in 

compliance for 2006-08 (design values of 77 ppb in 2005-07 and 73 ppb in 2006-
08); downwind of St. Louis 

3) Population of more than 30,000 (22,455) 
4) Low VMT (224 million VMT/year) 
5) Meteorological analysis is not supportive of frequent contribution 
6) 30% population growth rate between 2000 and 2020 (28,000 people in 2020) 
7) Located in the current St. Louis nonattainment area 
8) Some emission reductions will be realized from latest VOC/NOx control 

requirements 
 

Greene, Bond, and Calhoun Counties (IL) 
 

1) Combined emissions less than 10 TPD (all VOC less than 4 TPD and all NOx less 
than 4 TPD)  

2) No ozone monitoring in counties 
3) Populations of less than 20,000  
4) Limited connection to the St. Louis metropolitan area   
5) Low VMT (All less than 325 million VMT/year) 
6) Meteorological analysis suggest downwind on the St. Louis area under 

predominant winds  
7) All counties are projected to grow less than 10% between 2000 and 2020 (2020 

population of less than 20,000 for all)  



 

 

8) Calhoun and Bond are located in the St. Louis MSA, while all are adjacent to 
current St. Louis nonattainment area 

 
Montgomery, Washington, Gasconade Counties  
 

1) Combined emissions less than 10 TPD (all VOC less than 4 TPD and all NOx less 
than 5 TPD)  

2) No ozone monitoring in counties 
3) Populations of less than 30,000  
4) Limited connection to the St. Louis metropolitan area   
5) Medium/Low VMT (Montgomery – 504 million VMT/year [I-70]; others less 

than 250 million VMT/year) 
6) Meteorological analysis suggest Washington County would have frequent 

contribution; downwind of the St. Louis area under predominant winds for 
Montgomery and Gasconade 

7) All counties are projected to grow less than 15% between 2000 and 2020 (2020 
population of less than 30,000 for all)  

8) Washington is located in the St. Louis MSA, the others are not 
 
SOUTHEAST 
 
Perry County 
 

1) Combined emissions under 15 TPD (VOC - 4.6 TPD and NOx – 6.4 TPD)  
2) Farrar monitor in violation of the standard (2006-08 design value – 77 ppb) 
3) Population of less than 20,000 (18,794) 
4) Small connection to the Cape Girardeau µSA  
5) Low VMT (366 million VMT/year)  
6) 25% population growth between 2000 and 2020 (nearly 70,000 in 2020) 
7) Adjacent to the Cape Girardeau µSA  

 
 
Cape Girardeau County 
 

1) Combined emissions over 25 TPD (VOC - 9.0 TPD and NOx – 16.8 TPD)  
2) No ozone monitoring in county 
3) Population of more than 50,000 (72,740) 
4) Medium VMT (821 million VMT/year) 
5) Meteorological analysis is supportive of frequent contribution to Farrar monitor 
6) 16% population growth rate between 2000 and 2020 (80,000 people in 2020) 
7) Cape Girardeau is the center of the µSA 
8) Regional ozone analysis and APCA modeling provide evidence of ozone impacts 

at the Farrar monitor  
 
 
 



 

 

Jackson County (IL) 
 

1) Combined emissions over 15 TPD (VOC – 8.9 TPD and NOx – 7.0 TPD)  
2) No ozone monitoring in county 
3) Population of more than 50,000 (58,841) 
4) Medium VMT (534 million VMT/year) 
5) Meteorological analysis is supportive of frequent contribution to Farrar monitor 
6) 7% population growth rate between 2000 and 2020 (64,000 people in 2020) 
7) Adjacent to the Cape Girardeau µSA 

 
Scott County 

1) Combined emissions over 20 TPD (VOC – 6.6 TPD and NOx – 14.2 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (40,735) 
4) Medium VMT (574 million VMT/year) 
5) Meteorological analysis is somewhat supportive of frequent contribution to Farrar 

monitor 
6) 1% population growth rate between 2000 and 2020 (41,000 people in 2020) 
7) Adjacent to the Cape Girardeau µSA with some commuter connection to the Cape 

Girardeau µSA 
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Figure StL 1a- 2008 Ozone Sites and 06-08 Design Values Non-Attainment Area

St. Louis MSA

# - Site Name (ppb)
1 - Foley (80)
2 - Orchard Farm (82)
3 - West Alton (85)
4 - Maryland Hts (82)
5 - Margaretta (81)
6 - Blair Street (78)
7 - Sunset Hills (78)
8 - Pacific (76)
9 - Arnold (78)
10 - Bonne Terre (79)
11 - Nilwood (70)
12 - Jerseyville (73)
13 - Alton (76)
14 - Wood River (76)
15 - Maryville (78)
16 - E. St. Louis (72)
17 - Houston (72)
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Figure StL 1b - 2008 Ozone Sites and 05-07 Design Values
Non-Attainment Area

St. Louis MSA

# - Site Name (ppb)
1 - Foley (87)
2 - Orchard Farm (89)
3 - West Alton (89)
4 - Maryland Hts (88)
5 - Margaretta (86)
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Figure StL2 - Population Density 2000
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Figure StL3 - Urbanization 2000
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Figure StL4 - Traffic Count 2007
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Figure StL5 - NOx Point Sources
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Figure StL6- VOC Point Sources
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Figure StL7  –
NOx Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



Figure StL8  –
VOC Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



TABLE STL3

2009 2009 2009
Total VOC Total Nox 2000 2007 2006 Million VMT NAA NAA Pop. Growth Employment

(TPD) (TPD) Population Population Employment per year VOC % NOx % 2000-07 % (NAA)
St. Louis 105.22 135.01 1,016,315 995,118 568,298 11,816.1 38.8% 32.8% -2.1% 46.6%
St. Louis City 38.19 39.33 348,189 350,759 271,016 3,382.8 14.1% 9.6% 0.7% 22.2%
St. Charles 28.43 50.24 283,883 343,952 122,163 2,770.8 10.5% 12.2% 21.2% 10.0%
Jefferson 24.07 50.24 198,099 216,076 41,043 2,036.1 8.9% 12.2% 9.1% 3.4%
Franklin 14.61 44.03 93,807 100,045 35,542 1,575.5 5.4% 10.7% 6.6% 2.9%
Lincoln 6.14 7.16 38,944 51,528 9,334 530.2 2.3% 1.7% 32.3% 0.8%
Warren 4.66 5.05 24,525 30,467 5,927 528.1 1.7% 1.2% 24.2% 0.5%
Washington 2.58 1.74 23,344 24,317 3,099 251.3 1.0% 0.4% 4.2% 0.3%
NAA TOTAL (MO) 210.52 318.85 1,940,293 2,005,950 1,038,062 21,581.3 77.7% 77.5% 3.4% 85.1%
MSA TOTAL (MO) 238.51 376.84 2,027,106 2,112,262 1,056,422 22,890.9 82.7% 80.9% 4.2% 86.7%

Madison (IL) 30.66 59.41 258,941 267,347 86,544 3,184.7 11.3% 14.4% 3.2% 7.1%
St. Clair (IL) 23.47 25.43 256,082 261,316 82,004 3,267.8 8.7% 6.2% 2.0% 6.7%
Jersey (IL) 3.17 3.25 21,668 22,455 4,547 223.5 1.2% 0.8% 3.6% 0.4%
Monroe (IL) 3.03 4.60 27,619 32,372 7,992 554.2 1.1% 1.1% 17.2% 0.7%
Macoupin (IL) 6.28 4.81 49,019 48,235 10,405 514.4 2.3% 1.2% -1.6% 0.9%
Clinton (IL) 5.42 4.66 35,535 36,450 9,331 420.6 2.0% 1.1% 2.6% 0.8%
Bond (IL) 3.37 3.05 17,633 18,103 4,522 323.6 1.2% 0.7% 2.7% 0.4%
Calhoun (IL) 1.37 2.17 5,084 5,167 590 43.8 0.5% 0.5% 1.6% 0.0%
NAA TOTAL (IL) 60.34 92.69 564,310 583,490 181,087 7,230.2 22.3% 22.5% 3.4% 14.9%
MSA TOTAL (IL) 76.77 107.39 671,581 691,445 205,935 8,532.6 28.3% 26.1% 3.0% 16.9%

NAA TOTAL 270.86 411.54 2,504,603 2,589,440 1,219,149 28,811.5 100.0% 100.0% 3.4% 100.0%
MSA TOTAL 315.28 484.23 2,698,687 2,803,707 1,262,357 31,423.5 3.9%



2009 2009 2009
Total VOC Total Nox 2000 2007 2006 Million VMT NAA NAA Pop. Growth Employment

(TPD) (TPD) Population Population Employment per year VOC % NOx % 2000-07 % (NAA)
Ste. Genenvieve 5.79 30.16 17,842 17,841 5,428 412.6 2.1% 7.3% 0.0% 0.4%
St. Francois 5.53 5.11 55,641 62,810 20,411 587.3 2.0% 1.2% 12.9% 1.7%
Pike 12.24 37.61 18,351 18,471 4,715 314.7 4.5% 9.1% 0.7% 0.4%
Crawford* 5.67 4.40 22,804 24,076 5,168 608.4 2.1% 1.1% 5.6% 0.4%
Montgomery 2.87 4.56 12,136 11,920 2,369 504.0 1.1% 1.1% -1.8% 0.2%
Gasconade 2.91 2.46 15,342 15,399 4,755 175.7 1.1% 0.6% 0.4% 0.4%
Perry 4.56 6.39 18,132 18,794 8,530 365.8 1.7% 1.6% 3.7% 0.7%

Randolph (IL)** 5.75 21.70 33,893 32,760 10,778 300.3 2.1% 5.3% -3.3% 0.9%
Montgomery (IL) 7.43 11.74 30,652 29,810 8,182 581.4 2.7% 2.9% -2.7% 0.7%
Washington (IL) 5.46 16.21 15,148 14,769 5,566 395.8 2.0% 3.9% -2.5% 0.5%
Greene (IL) 3.89 3.80 14,761 13,890 1,953 135.9 1.4% 0.9% -5.9% 0.2%
* portion of county in MSA
** portion of county in PM2.5 NAA



TABLE STL4

County 2000 2010 2020 2030 00-10 Growth % 00-20 Growth %
ST. LOUIS 1,016,300 987,799 967,196 956,817 -2.80% -4.83%
ST. LOUIS CITY 348,189 350,800 350,385 349,004 0.75% 0.63%
ST. CHARLES 283,893 364,607 439,068 499,126 28.43% 54.66%
JEFFERSON 198,099 222,183 244,003 260,276 12.16% 23.17%
FRANKLIN 93,807 102,419 110,704 117,122 9.18% 18.01%
LINCOLN 38,944 56,010 74,529 91,294 43.82% 91.37%
WARREN 24,525 32,377 40,174 46,241 32.02% 63.81%
WASHINGTON 23,344 24,789 26,294 27,294 6.19% 12.64%
Crawford  22,804 24,608 26,561 27,895 7.91% 16.48%
St. Francois  55,641 64,538 69,815 73,382 15.99% 25.47%
Pike  18,351 18,589 18,669 18,728 1.30% 1.73%
Ste. Genevieve  17,842 17,899 18,161 18,426 0.32% 1.79%
Gasconade  15,342 15,611 15,890 15,921 1.75% 3.57%
Montgomery  12,136 11,881 11,727 11,513 -2.10% -3.37%
Perry  18,132 18,948 20,100 21,164 4.5% 10.9%

MADISON 259,391 267,588 285,586 296,342 3.16% 10.10%
ST. CLAIR 256,532 254,235 253,924 243,453 -0.90% -1.02%
MONROE 27,667 32,920 38,754 43,111 18.99% 40.07%
JERSEY 21,706 24,334 28,280 31,071 12.11% 30.29%
MACOUPIN 49,103 51,161 55,948 59,442 4.19% 13.94%
CLINTON 35,593 40,058 43,075 44,621 12.54% 21.02%
BOND 17,664 17,804 19,154 20,064 0.79% 8.44%
CALHOUN 5,084 5,018 5,260 5,572 -1.30% 3.46%
Randolph 33,951 34,432 35,743 37,004 1.42% 5.28%
Montgomery 30,704 30,729 31,744 33,124 0.08% 3.39%
Washington 15,178 15,805 16,534 16,793 4.13% 8.93%
Greene 14,791 14,641 14,872 14,958 -1.01% 0.55%



Table STL5 Place of Residence/Employment Matrix (County by County) - 2004
Missouri Employment (MO)
Residence Crawford Franklin Gasconade Jefferson Lincoln Montgomery Perry Pike

ST. LOUIS 133 2,499 146 8,146 433 87 143 97
ST. CHARLES 43 1,040 54 1,348 1,149 76 38 106
ST. LOUIS CITY 42 484 14 2,042 99 15 33 36
JEFFERSON 53 1,294 60 26,579 111 27 171 74
FRANKLIN 813 22,859 763 946 108 33 23 48
LINCOLN 4 169 8 145 6,122 93 4 195
WARREN 7 707 31 106 312 205 3 28
WASHINGTON 58 269 1 444 10 5 26 14
Crawford 3,672 1,703 122 114 15 9 5 15
St. Francois 26 232 9 1,591 28 9 209 58
Ste. Genevieve 3 46 0 838 8 3 569 7
Pike 4 44 10 23 657 33 0 3,906
Gasconade 78 1,205 3,211 39 10 164 2 13
Perry 3 29 9 88 23 1 5,109 3
Montgomery 0 160 287 16 153 1,984 1 39
Missouri NAA 1,084 28,176 1,037 39,061 1,900 238 408 361
Missouri MSA 1,153 29,321 1,077 39,756 8,344 541 441 598
Total Missouri 4,939 32,740 4,725 42,465 9,238 2,744 6,336 4,639

Illinois
Residence Crawford Franklin Gasconade Jefferson Lincoln Montgomery Perry Pike

MADISON 9 133 12 373 38 3 4 9
ST. CLAIR 9 104 2 457 34 5 11 12
MONROE 0 39 5 179 2 0 21 0
JERSEY 0 5 1 20 7 0 0 1
MACOUPIN 1 6 0 16 1 0 0 0
CLINTON 2 9 0 22 1 1 4 0
BOND 0 0 1 2 0 0 1 1
CALHOUN 0 1 0 0 13 0 0 12
Randolph 1 5 1 25 3 0 641 0
Montgomery 0 0 0 1 2 3 0 1
Washington 0 2 7 9 0 0 7 0
Greene 0 0 0 1 0 0 0 8
Illinois NAA 18 281 20 1,029 81 8 36 22
Illinois MSA 21 297 21 1,069 96 9 41 35
Total Illinois 22 304 29 1,105 101 12 689 44

Total NAA 1,102 28,457 1,057 40,090 1,981 246 444 383
Total MSA 1,174 29,618 1,098 40,825 8,440 550 482 633
Grand Total 4,961 33,044 4,754 43,570 9,339 2,756 7,025 4,683

Total Employees 6,329 35,853 5,671 46,747 10,575 3,470 9,166 6,485



Missouri Employment (MO) Missouri All Residents
Residence St. Charles St. Francois Ste. Genevieve St. Louis Warren Washington St. Louis City Total Working in MO

ST. LOUIS 23,482 751 68 308,341 336 188 95,330 440,180 467,600
ST. CHARLES 56,451 247 27 66,771 859 73 12,138 140,420 151,314
ST. LOUIS CITY 3,864 240 22 60,588 86 27 65,712 133,304 140,147
JEFFERSON 3,724 763 197 45,423 72 271 13,996 92,815 99,074
FRANKLIN 1,860 207 13 12,929 415 88 2,382 43,487 46,828
LINCOLN 4,743 29 3 3,708 476 11 667 16,377 17,860
WARREN 2,385 24 3 2,204 2,847 3 436 9,301 10,271
WASHINGTON 116 745 29 715 8 2,085 147 4,672 5,648
Crawford 154 53 5 863 17 28 195 6,970 8,630
St. Francois 364 14,215 289 2,838 26 829 1,045 21,768 25,218
Ste. Genevieve 127 880 4,217 1,034 3 43 417 8,195 8,904
Pike 415 74 9 556 65 24 145 5,965 7,606
Gasconade 133 39 4 564 59 11 118 5,650 7,064
Perry 48 135 339 394 1 12 126 6,320 7,585
Montgomery 328 9 0 414 353 5 135 3,884 5,083
Missouri NAA 89,381 2,208 327 494,052 1,768 647 189,558 850,206 904,963
Missouri MSA 96,625 3,006 362 500,679 5,099 2,746 190,808 880,556 938,742
Total Missouri 98,194 18,411 5,225 507,342 5,623 3,698 192,989 939,308 1,008,832

Illinois Missouri All Residents
Residence St. Charles St. Francois Ste. Genevieve St. Louis Warren Washington St. Louis City Total Working in MO

MADISON 1,449 67 6 15,152 16 3 12,229 29,503 31,919
ST. CLAIR 907 51 11 12,504 17 8 15,347 29,479 31,587
MONROE 167 12 10 3,177 2 6 2,129 5,749 6,142
JERSEY 94 5 0 764 3 0 256 1,156 1,295
MACOUPIN 64 3 0 741 1 0 472 1,305 1,445
CLINTON 47 1 0 564 0 0 792 1,443 1,581
BOND 17 0 0 153 0 0 147 322 353
CALHOUN 35 0 0 68 0 0 37 166 176
Randolph 29 14 62 456 0 0 325 1,562 1,715
Montgomery 21 1 0 113 0 0 82 224 260
Washington 7 0 0 101 1 0 160 294 336
Greene 26 0 0 94 0 0 45 174 202
Illinois NAA 2,617 135 27 31,597 38 17 29,961 65,887 70,943
Illinois MSA 2,780 139 27 33,123 39 17 31,409 69,123 74,498
Total Illinois 2,863 154 89 33,887 40 17 32,021 71,377 77,011

Total NAA 91,998 2,343 354 525,649 1,806 664 219,519 916,093 975,906
Total MSA 99,405 3,145 389 533,802 5,138 2,763 222,217 949,679 1,013,240
Grand Total 101,057 18,565 5,314 541,229 5,663 3,715 225,010 1,010,685 1,085,843

Total Employees 111,392 23,029 5,863 600,620 6,672 4,521 247,481 1,123,874



Missouri Employment (IL)
Residence Bond Calhoun Clinton Greene Jersey Macoupin Madison Monroe

ST. LOUIS 0 0 33 2 33 24 2,495 253
ST. CHARLES 1 3 7 2 11 5 407 39
ST. LOUIS CITY 5 0 14 0 3 6 671 44
JEFFERSON 1 3 1 0 1 6 299 89
FRANKLIN 0 0 1 0 0 0 41 7
LINCOLN 2 0 0 0 0 1 23 1
WARREN 0 0 0 0 1 1 11 0
WASHINGTON 0 0 1 0 0 0 3 0
Crawford 0 0 0 0 0 0 1 0
St. Francois 0 0 1 0 0 0 14 16
Ste. Genevieve 0 1 0 0 0 0 10 11
Pike 0 4 0 0 1 1 4 3
Gasconade 0 0 0 0 0 0 3 0
Perry 0 0 2 0 0 0 10 5
Montgomery 0 0 0 0 0 0 5 0
Missouri NAA 7 6 56 4 48 41 3,913 432
Missouri MSA 9 6 57 4 49 43 3,950 433
Total Missouri 9 11 60 4 50 44 3,997 468

Illinois Employment (IL)
Residence Bond Calhoun Clinton Greene Jersey Macoupin Madison Monroe

MADISON 326 36 618 47 664 664 60,475 281
ST. CLAIR 48 10 657 4 109 107 9,515 1,269
MONROE 5 2 35 2 18 12 465 4,023
JERSEY 10 108 10 115 2,857 307 2,774 21
MACOUPIN 24 10 50 95 191 7,738 3,766 10
CLINTON 226 4 6,665 5 11 53 1,596 51
BOND 2,743 1 318 0 16 52 1,292 9
CALHOUN 0 471 0 6 86 7 118 0
Randolph 5 4 57 5 32 4 282 611
Montgomery 203 1 60 8 31 688 436 8
Washington 13 1 307 0 0 16 179 15
Greene 1 39 6 1,832 403 170 428 2
Illinois NAA 389 156 1,320 168 3,648 1,090 73,229 5,594
Illinois MSA 3,382 642 8,353 274 3,952 8,940 80,001 5,664
Total Illinois 3,604 687 8,783 2,119 4,418 9,818 81,326 6,300

Total NAA 396 162 1,376 172 3,696 1,131 77,142 6,026
Total MSA 3,391 648 8,410 278 4,001 8,983 83,951 6,097
Grand Total 3,613 698 8,843 2,123 4,468 9,862 85,323 6,768

Total Employees 4409 847 11,788 2,687 5,049 11,559 97,373 7,435



Missouri Employment (IL) Illinois All Residents
Residence Montgomery Randolph St. Clair Washington Total Working in IL

ST. LOUIS 20 27 2,775 10 5,672 8,461
ST. CHARLES 2 4 281 2 764 1,410
ST. LOUIS CITY 7 15 1,035 1 1,801 2,645
JEFFERSON 1 6 514 0 921 1,298
FRANKLIN 0 3 72 0 124 230
LINCOLN 0 0 11 0 38 84
WARREN 0 0 6 0 19 46
WASHINGTON 0 0 12 0 16 31
Crawford 0 0 11 0 12 26
St. Francois 0 1 44 0 76 135
Ste. Genevieve 0 11 57 0 90 121
Pike 0 1 10 0 24 121
Gasconade 0 0 2 0 5 13
Perry 0 103 12 1 133 200
Montgomery 0 0 3 1 9 26
Missouri NAA 30 55 4,677 13 9,282 14,044
Missouri MSA 30 55 4,706 13 9,355 14,205
Total Missouri 30 171 4,845 15 9,704 14,847

Illinois Employment (IL) Illinois All Residents
Residence Montgomery Randolph St. Clair Washington Total Working in IL

MADISON 327 193 11,799 81 75,511 90,762
ST. CLAIR 153 680 53,411 226 66,189 79,947
MONROE 18 429 1,947 1 6,957 8,212
JERSEY 33 17 299 4 6,555 7,701
MACOUPIN 1,421 29 561 8 13,903 19,498
CLINTON 63 127 2,082 450 11,333 14,886
BOND 172 19 303 13 4,938 6,230
CALHOUN 30 1 18 0 737 894
Randolph 31 7,252 1,507 196 9,986 12,359
Montgomery 5,486 50 300 1 7,272 11,668
Washington 13 222 853 3,070 4,689 6,561
Greene 21 9 89 1 3,001 5,154
Illinois NAA 531 1,319 67,456 312 155,212 186,622
Illinois MSA 2,217 1,495 70,420 783 186,123 228,130
Total Illinois 7,768 9,028 73,169 4,051 211,071 263,872

Total NAA 561 1,374 72,133 325 164,494 200,666
Total MSA 2,247 1,550 75,126 796 195,478 242,335
Grand Total 7,798 9,199 78,014 4,066 220,775 278,719

Total Employees 10,535 12,938 92,865 5,992 263,477



Missouri All Residents % Work in % Work in % Work in % Work in # Working # Working 
Residence Area Total Work in IL&MO NAA MSA NAA+County County in NAA in MSA

ST. LOUIS 445,852 476,061 93.13% 93.34% 93.13% 64.77% 443,354 444,368
ST. CHARLES 141,184 152,724 90.68% 92.05% 90.68% 36.96% 138,486 140,583
ST. LOUIS CITY 135,105 142,792 94.15% 94.32% 94.15% 46.02% 134,443 134,680
JEFFERSON 93,736 100,372 91.58% 92.04% 91.58% 26.48% 91,919 92,384
FRANKLIN 43,611 47,058 87.33% 88.63% 87.33% 48.58% 41,096 41,708
LINCOLN 16,415 17,944 52.76% 89.61% 86.88% 34.12% 9,467 16,079
WARREN 9,320 10,317 56.76% 87.42% 84.36% 27.60% 5,856 9,019
WASHINGTON 4,688 5,679 30.04% 67.09% 66.75% 36.71% 1,706 3,810
Crawford 6,982 8,656 35.13% 35.82% 77.55% 42.42% 3,041 3,101
St. Francois 21,844 25,353 24.23% 27.72% 80.30% 56.07% 6,144 7,028
Ste. Genevieve 8,285 9,025 28.14% 28.75% 74.87% 46.73% 2,540 2,595
Pike 5,989 7,727 15.54% 25.26% 66.09% 50.55% 1,201 1,952
Gasconade 5,655 7,077 29.16% 30.30% 74.54% 45.37% 2,064 2,144
Perry 6,453 7,785 9.15% 9.63% 74.77% 65.63% 712 750
Montgomery 3,893 5,109 20.77% 30.77% 59.60% 38.83% 1,061 1,572
Missouri NAA 859,488 919,007 849,298 853,723
Missouri MSA 889,911 952,947 866,327 882,631
Total Missouri 949,012 1,023,679 86.27% 92.62% 883,090 901,773

Illinois All Residents % Work in % Work in % Work in % Work in # Working # Working 
Residence Area Total Work in IL&MO NAA MSA NAA+County County in NAA in MSA

MADISON 105,014 122,681 83.59% 84.98% 83.59% 49.29% 102,555 104,256
ST. CLAIR 95,668 111,534 83.94% 84.73% 83.94% 47.89% 93,623 94,504
MONROE 12,706 14,354 84.60% 85.05% 84.60% 28.03% 12,144 12,208
JERSEY 7,711 8,996 78.81% 83.76% 78.81% 31.76% 7,090 7,535
MACOUPIN 15,208 20,943 27.82% 65.18% 64.77% 36.95% 5,827 13,651
CLINTON 12,776 16,467 31.42% 73.62% 71.90% 40.47% 5,174 12,123
BOND 5,260 6,583 29.45% 76.76% 71.12% 41.67% 1,939 5,053
CALHOUN 903 1,070 33.93% 79.81% 77.94% 44.02% 363 854
Randolph 11,548 14,074 23.25% 23.77% 74.78% 51.53% 3,272 3,345
Montgomery 7,496 11,928 8.32% 16.31% 54.31% 45.99% 992 1,946
Washington 4,983 6,897 19.23% 24.13% 63.74% 44.51% 1,326 1,664
Greene 3,175 5,356 20.31% 24.35% 54.52% 34.20% 1,088 1,304
Illinois NAA 221,099 257,565 215,412 218,503
Illinois MSA 255,246 302,628 228,715 250,184
Total Illinois 282,448 340,883 69.05% 82.67% 235,393 258,443

Total NAA 1,176,572
Total MSA 1,255,575
Grand Total 1,364,562 81.97% 90.22% 1,118,483 1,160,216
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Figure SE1a - 2008 Ozone Sites and 06-08 Design Values
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Figure SE1b - 2008 Ozone Sites and 05-07 Design Values
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Figure SE7  –
NOx Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



Figure SE8  –
VOC Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



TABLE SE3
2009 2009 2009 Pop. Growth Employment

Total VOC Total Nox 2000 2007 2006 Million VMT MSA MSA 2000-07 % MSA
(TPD) (TPD) Population Population Employment per year VOC % NOx %

CAPE GIRARDEAU 8.980 16.830 68,693 72,740 39,476 820.5 58.7% 62.6% 5.9% 93.4%
BOLLINGER 1.804 4.200 12,029 12,118 1,451 141.4 11.8% 15.6% 0.7% 3.4%
ALEXANDER (IL) 4.524 5.857 9,590 8,458 1,357 135.4 29.6% 21.8% -11.8% 3.2%
MSA TOTAL 15.308 26.888 90,312 93,316 42,284 1097.3 100.0% 100.0% 3.3% 100.0%

Perry 4.557 6.392 18,132 18,794 8,530 365.8 29.8% 23.8% 3.7% 20.2%
Scott 6.614 14.180 40,422 40,735 16,616 574.3 43.2% 52.7% 0.8% 39.3%
Ste. Genevieve 5.791 30.157 17,842 17,841 5,428 412.6 37.8% 112.2% 0.0% 12.8%
St.Francois 5.530 5.113 55,641 62,810 20,411 587.3 36.1% 19.0% 12.9% 48.3%

Randolph (IL) 5.745 21.702 33,893 32,760 10,778 300.3 37.5% 80.7% -3.3% 25.5%
Jackson (IL) 8.939 6.984 59,612 58,841 17,943 533.6 58.4% 26.0% -1.3% 42.4%
Union (IL) 2.782 4.374 18,293 18,257 3,725 257.2 18.2% 16.3% -0.2% 8.8%



TABLE SE4

County 2000 2010 2020 2030 00-10 Growth % 00-20 Growth %
CAPE GIRARDEAU 68,693 74,106 79,916 84,612 7.9% 16.3%
BOLLINGER 12,029 12,260 12,555 12,805 1.9% 4.4%
Perry  18,132 18,948 20,100 21,164 4.5% 10.9%
Scott  40,422 40,646 40,948 41,076 0.6% 1.3%
St. Francois  55,641 64,538 69,815 73,382 16.0% 25.5%
Ste. Genevieve  17,842 17,899 18,161 18,426 0.3% 1.8%

ALEXANDER 9,590 9,501 9,933 10,464 -0.9% 3.6%
Jackson 59,710 61,574 63,719 63,825 3.1% 6.7%
Union 18,326 18,809 20,454 21,617 2.6% 11.6%
Randolph 33,951 34,432 35,743 37,004 1.4% 5.3%



Table SE5 Place of Residence/Employment Matrix (CWork
Missouri Employment (MO) Missouri All Residents
Residence Bollinger Cape Giradeau Perry Ste. Genevieve St. Francois Scott Total Working in MO

Bollinger 1,150 1,042 304 17 55 90 2,658 3,669
Cape Giradeau 271 22,354 924 63 334 1,513 25,459 32,745
Perry 27 742 5,109 339 135 47 6,399 7,585
Ste. Genevieve 5 142 569 4,217 880 1 5,814 8,904
St. Francois 23 270 209 289 14,215 53 15,059 25,218
Scott 26 4,054 113 26 27 7,857 12,103 17,567
Missouri CG MSA 1,421 23,396 1,228 80 389 1,603 28,117
Missouri Total 1,502 28,604 7,228 4,951 15,646 9,561 34,516

Illinois All Residents
Residence Working in MO

Alexander 3 418 23 2 9 60 515 709
Jackson 3 56 90 3 8 5 165 297
Union 0 268 33 2 4 18 325 443
Randolph 0 50 641 62 14 5 772 1,715
Illinois CG MSA 3 418 23 2 9 60 515
Illinois Total 6 792 787 69 35 88 1,777

Total CG MSA 1,424 23,814 1,251 82 398 1,663 28,632
Grand Total 1,508 29,396 8,015 5,020 15,681 9,649 36,293

Connect Total 1,895 37,165 9,166 5,863 23,029 14,532



Missouri Employment (IL) Illinois All Residents All Residents
Residence Alexander Jackson Union Randolph Total Working in IL Grand Total Working in MO&IL

Bollinger 0 0 0 3 3 21 2,661 3,690
Cape Giradeau 81 26 65 28 200 433 25,659 33,178
Perry 1 3 3 103 110 200 6,509 7,785
Ste. Genevieve 1 1 2 11 15 121 5,829 9,025
St. Francois 0 0 0 1 1 135 15,060 25,353
Scott 18 2 2 5 27 103 12,130 17,670
Missouri CG MSA 81 26 65 31 203 28,320
Missouri Total 101 32 72 151 356 67,848

Illinois All Residents
Residence Working in IL

Alexander 696 17 162 23 898 1,354 1,413 2,063
Jackson 89 11,910 505 662 13,166 20,501 13,331 20,798
Union 185 934 2,963 137 4,219 6,242 4,544 6,685
Randolph 35 320 53 7,252 7,660 12,359 8,432 14,074
Illinois CG MSA 696 17 162 23 898 1,413
Illinois Total 1,005 13,181 3,683 8,074 25,943 19,288

Total CG MSA 777 43 227 54 1,101 29,733
Grand Total 1,106 13,213 3,755 8,225 26,299 87,136 140,321

Connect Total 1,944 24,794 5,720 12,936



Missouri % Work in % Work in Working in MSA Living in MSA Working in STL MSA Living in STL MSA
Residence CG MSA County Living in County Working in County Living in County Working in County

Bollinger 59.40% 31.17% 2,192 1,424
Cape Giradeau 68.44% 67.38% 22,706 23,814
Perry 9.89% 65.63% 770 1,251 750 482
Ste. Genevieve 1.64% 46.73% 148 82 2,595 389
St. Francois 1.16% 56.07% 293 398 7,028 3,145
Scott 23.19% 44.47% 4,098
Missouri CG MSA
Missouri Total

Illinois
Residence

Alexander 54.14% 33.74% 1,117 777
Jackson 0.71% 57.27% 148 43
Union 6.78% 44.32% 453 227
Randolph 0.60% 51.53% 85 54 3,345 1,550
Illinois CG MSA
Illinois Total

Total CG MSA
Grand Total 18.54%

Connect Total



 

 
 
KANSAS CITY AREA 
 
CURRENT AIR QUALITY 
The current and recent past air quality information for 8-hour ozone in the Kansas City 
area is shown below in Tables KC1 and KC2.  Table KC1 contains the 4th highest 
concentration and Table KC2 contains the design value for each monitor/year pair.  The 
design value for each monitor is the metric used to determine compliance with the 
standard.  The design value is calculated by averaging the 4th highest 8-hour ozone 
concentration at each monitor over a three-year period.  For example, a monitor has the 
following 4th highest values in 2005-07:  80 parts per billion (ppb), 81 ppb, and 83 ppb.  
The average of those three concentrations would be 81.3 ppb.  The design value for 2005-
07 would be 81 ppb, because the average is truncated.  Figure KC1 denotes the locations 
of the monitors within the Kansas City ozone network. 
 
TABLE KC1 
Monitor 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Liberty 91 79 87 88 71 88 93 81 66 
Watkins Mill 84 73 83 85 67 79 91 73 66 
KCI 90 79 85 77 70 86    
RG South 84 72 83 82 61 81 78 72 66 
Rocky Creek   91 88 69 87 87 89 69 
Trimble     71 87 85 83 70 
Wyandotte Co. (KS) 87 76 80 84 63 79 81 73 63 
U.S. Penitentiary (KS)    82 67 77 74 80 64 
Heritage Park (KS)    81 66 81 76 71 62 
Mine Creek (KS) 81 76 72 79 65 75 79 70 63 
 
TABLE KC2 
Monitor 00-

02 
Avg 

01-
03 
Avg. 

02-
04 
Avg 

03-
05 
Avg 

04-
06 
Avg 

05-
07 
Avg 

06-
08 
Avg 

Liberty 85 84 82 82 84 87 80 
Watkins Mill 80 80 78 77 79 81 76 
KCI 84 80 77 77    
RG South 79 79 75 74 73 77 72 
Rocky Creek   82 81 81 87 81 
Trimble     81 85 79 
Wyandotte Co. (KS) 81 80 75 75 74 77 72 
U.S. Penitentiary (KS)    75 72 77 72 
Heritage Park (KS)    76 74 76 69 
Mine Creek (KS) 76 75 72 73 73 74 70 



 

 
The 2008 fourth high information has not been validated at this time, but these data and 
the corresponding 2006-08 design value information is provided for completeness.  For 
the Missouri sites, the 2006-08 data potentially changes only the Richards-Gebaur South 
site’s attainment status.  The remaining sites continue to monitor violations of the 
standard.  All the Kansas monitoring sites in the Kansas City network are in compliance 
with the 2008 ozone standard using the 2006-08 monitoring data.  The overall 
recommendation presented here did not change based on the attainment status of this 
monitor, but it does change the finding with respect to the Cass County’s combined 
rationale for inclusion. 
 
The Springfield/Joplin, Missouri, the Wichita, Kansas, and the Tulsa, Oklahoma, areas 
are potential upwind metropolitan areas for Kansas City.  The Springfield area has the 
following design values:  77 ppb for the 2005-07 monitoring period and 73 ppb for the 
2006-08 monitoring period.  No monitoring data exists for Joplin, Missouri at this time, 
but the 2007 ozone network design for Missouri includes a monitor north of Joplin.  The 
Wichita, Kansas, design value was 76 ppb for 2005-07.  For Tulsa, the 2004-06 design 
value was 79 ppb and the 2005-07 design value was 80 ppb.   
 
As noted previously, the appropriate quality assurance measures are not complete for the 
2006-08 dataset at this time.  Therefore, the design value may still change and the 
recommendation could be modified to reflect any change in design values necessary. 
 
KANSAS CITY AREA EMISSION, POPULATION, AND TRAFFIC/COMMUTER 
INFORMATION 
 
Table KC3 illustrates the precursor emissions and population data for the counties in the 
Kansas City area.  Jackson County has the largest amount of anthropogenic emissions 
(with over one-third of the emissions) for VOC (35%) and NOx (36%) in the current 
Kansas City maintenance area.  Johnson County (KS) has the second highest emission 
totals with 29% of the VOC emissions and 22% of the NOx emissions in the maintenance 
area.  The next highest VOC emission totals are from Clay (15%) and Wyandotte – KS 
(14%) Counties.  The next highest NOx emissions totals are Wyandotte – KS (17%), 
Platte (17%), Linn – KS (16%), and Douglas – KS (12%).  All these counties are part of 
the maintenance area, except Linn and Douglas Counties in Kansas.  Linn is part of the 
Kansas City metropolitan statistical area (MSA), while Douglas is the only county in the 
Lawrence, Kansas MSA.   
 
The population data for the area illustrates that the core Kansas City metropolitan 
complex has the vast majority of the population in the area.  Jackson County is the most 
populous county with over 650,000 people followed by Johnson – KS (526,319), Clay 
(211,952), and Wyandotte – KS (153,956).  Population growth rates over 15 percent 
between 2000 and 2007 were projected for Clay, Platte, Cass, and Johnson (KS).  Figure 
KC2 provides population density for the area.  The Kansas City core population center 
contains nearly all of Jackson and Wyandotte (KS) Counties, Southwestern Clay County, 
extreme southeastern Platte County, eastern Johnson (KS) County, and northern Cass 



 

County.  Several counties outside the core metropolitan complex have some areas of 
higher population density.  These include Douglas – KS (Lawrence MSA), Buchanon (St. 
Joseph MSA), and Leavenworth (KS) Counties.  Figure KC3 provides the urbanized area 
information for the region.  This figure illustrates a very similar outcome as Figure KC2 
including St. Joseph and Lawrence, Kansas as more urbanized than the surrounding 
communities..   
 
The overall annual Vehicle Miles Traveled (VMT) information was obtained from the 
Central Regional Air Planning Association (CenRAP) regional inventory compiled from 
each state’s Department of Transportation grown from 2002 to 2009.  These data 
illustrate a consistent pattern of higher VMT in the urbanized areas in Kansas City with 
substantial traffic on the Interstate highways.  The highest annual VMT for the Kansas 
City area are found in Jackson County with 5.9 billion VMT/year and Johnson (KS) 
County with 5.2 billion VMT/year.  The following counties also have annual VMT over 1 
billion/year:  Clay (2.3 billion/year) Wyandotte – KS (1.9 billion/year), Platte (1.4 
billion/year), and Cass (1.1 billion/year). 
 
Figure KC4 includes traffic count information from the Missouri Department of 
Transportation (MoDOT) and Kansas Department of Transportation (KDOT) for 2007.  
This figure illustrates the highest volume of traffic on the Interstates (29, 35, 70, 435, 
470) along with considerable traffic on Highway 50 (going east into Jackson County and 
west into Johnson County on a daily basis. 
 
To provide a spatial representation of ozone precursor emissions within the area, two sets 
of figures have been developed.  The first set presented in Figures KC5 and KC6 contain 
point source emission locations for NOx and VOC, respectively.  As expected, the largest 
numbers of point sources are located in the Kansas City core area (Jackson, Clay, 
Wyandotte).  The two largest NOx sources in the region are power plants (one in Linn 
County (KS) and the other in northern Platte County).  The second set presented in 
Figures KC7 and KC8 contain the composite low-level emission information for the area 
(including on-road and non-road mobile, low-level point, and area source emissions).  
Figure KC7 presents the NOx information for the area and Figure KC8 presents the VOC 
information for the area.  These two figures also show the highest emission density in the 
Kansas City metropolitan complex (Johnson – KS and Jackson/Clay/Wyandotte (KS) 
boundary area) as well as in the St. Joseph and Lawrence metropolitan areas.   
 
The Kansas City 8-hour maintenance area (Platte, Clay, and Jackson Counties in 
Missouri) has specific fuel requirements for control of VOC emissions.  The applicable 
state regulations require 7.0 Reid Vapor Pressure (RVP) gasoline (10 CSR 10-2.330).  
There are several other point and area source regulations in place in the Missouri portion 
of the maintenance area: 
 

1) aerospace manufacturing/rework 10 CSR 10-2.205, 
2) solvent metal cleaning 10 CSR 10-2.210, 
3) solvent cleanup operations 10 CSR 10-2.215, 
4) liquified cutback asphalt 10 CSR 10-2.220, 



 

5) industrial surface coating 10 CSR 10-2.230, 
6) petroleum storage/transfer (Stage I) 10 CSR 10-2.260, 
7) rotogravure/flexographic printing 10 CSR 10-2.290, 
8) manufacturing of paint, laquer, varnish, enamels 10 CSR 10-2.300, 
9) application of automotive underbody deadeners 10 CSR 10-2.310, 
10) pesticide and herbicide production 10 CSR 10-2.320, 
11) lithographic printing 10 CSR 10-2.340, 
12) bakery ovens 10 CSR 10-2.360. 
 

Further, the statewide utility NOx rule (10 CSR 10-6.350) requires the large power plants 
in this area to control NOx emissions to a level of 0.35 pounds per million British thermal 
units (lb/MMBTU) or 0.68 lb/MMBTU for cyclone units firing tire-derived fuel.  Also, 
the Clean Air Interstate Rule (CAIR) will require a sizable NOx reduction in these utility 
sources by 2010.     
 
METEOROLOGICAL IMPACTS IN KANSAS CITY 
 
When evaluating all the meteorological information for the Kansas City areas, the 
trajectory analysis, the regime analysis, and the windroses), the metropolitan Kansas City 
area demonstrates the strongest likelihood of contribution to the nearly all the sites in the 
ozone network.  It is important to note that since the ozone standard is now 75 ppb, the 
variety of meteorological conditions contributing to ozone exceedances for the area has 
increased substantially.  The regime analysis conducted to support this recommendation 
is very similar to the analysis conducted to support the 2003 recommendation.  Both sets 
of analyses show that the highest ozone concentrations occur when there is a high 
pressure center over the eastern United States with reduced wind speeds (southerly 
components to flow direction are predominant).  Stagnation conditions are especially 
evident when ozone exceedances occur in the areas near downtown Kansas City at the 
Wyandotte County monitoring site.  Many of the sites in the southern or western portion 
of the network exhibit two different transport characteristics; one from the Kansas City 
area and the other with more southerly contribution.  The trajectory analysis for the 
monitors to the north of the metropolitan complex (Trimble, Rocky Creek, Leavenworth 
(KS), and Watkins Mill) illustrate that the Kansas City area has the most frequent upwind 
status for each monitor.  It should be noted that when evaluating the trajectory analysis, 
the Lawrence (KS) monitoring site has the clearest signal of both the southerly and 
Kansas City wind flows.  
 
These types of trajectory analyses give an indication of overall synoptic flow and not 
specific flow on any exceedance day.  However, the patterns associated with these 
trajectories can be helpful in determining flow patterns for exceedance at the monitors.  
Also, the 2003-07 windrose for the area (using data from KCI Airport) during the months 
with ozone exceedances (April – September) provide that, by far, the most predominate 
wind direction is from the south.  Further, the windrose has a very similar pattern for the 
peak ozone months in Missouri (June – August).   
 



 

One other analysis was conducted to evaluate the number of 8-hour ozone exceedances 
within the last 5 years.  In the Meteorological Analysis document, Table 12 illustrates the 
number of exceedances at every monitor.  The monitoring network in Kansas City covers 
much of the downwind (northerly) urban/suburban areas and provides some near-field 
upwind sites at Richards-Gebaur South and Olathe and far downfield monitors like 
Trimble.  Between 2003 and 2007, the Rocky Creek monitor (due north of the core 
emission area) has the highest number of 8-hour exceedances in the network (79).  The 
Liberty monitor (north-northwest of the core emission area) has the second largest 
number of exceedances at 70.  No other sites in the network had more than 50 
exceedances (but the Trimble monitor has 48 exceedances from 2004-07.  The upwind 
sites had a large number of exceedances as well (Richards Gebaur South – 25 and Olathe 
– 24).  Overall, based on the analysis conducted by the department, the Kansas City area 
is potentially impacted by source regions to the south (possibly Tulsa or Oklahoma City) 
along with local impacts from emission sources within the region.   
 
URBANIZATION AND OTHER INFORMATION REQUESTED IN THE EPA 
GUIDANCE 
 
There are two different MSA boundaries in Missouri that are of interest to the designation 
process:  Kansas City and St. Joseph.  In addition, the Kansas City maintenance area 
boundary is also important for recommendation development.  These boundaries are 
shown with the monitoring site information in Figure KC1.  As seen in Table KC4, there 
is population growth from 2000-2020 above 30% for the following counties in the 
Kansas City area:  Johnson – KS (55% growth), Cass (48% growth), Clay (42% growth), 
Platte (39% growth), Douglas – KS (38% growth), Miami – KS (33%) and Clinton (31% 
growth).  The particular areas of interest with respect to growth are Johnson County (KS) 
with over 700,000 projected in 2020, Clay County with over 250,000 projected in 2020, 
and Cass County with over 120,000 people projected in 2020.  It should be noted that 
Wyandotte (KS) and Lafayette Counties have a flat or decreasing population between 
2000 and 2020 based on these projections.   
 
Employment data were also incorporated into Table KC3.  This data can provide a better 
understanding about counties outside the MSA that still have large industrial/commercial 
activity.  This trend can be found in the Lawrence (KS) and St. Joseph areas in the 
Kansas City region.  It should be noted that Jackson and Johnson (KS) Counties has 77% 
of the employment in the current Kansas City maintenance area.   
 
There are significant geographic or topographic features that impact ozone concentrations 
in the Kansas City area. 
 
The traffic and commuting pattern information is the final EPA criteria for evaluation.  
The workplace/resident relationship data was obtained from United States Census 
Bureau, Longitudinal Employer-Household Dynamics Program via Cornell University 
for the year 2004.  This data is a projection of employees and their employer’s block 
group locations.  The department aggregated that information from Missouri’s 1.8 million 
and Kansas’ nearly 1 million individual block group level data points to summarize the 



 

commuter relationships between counties in each region of interest.  This data is 
summarized in Table KC5 and provides a matrix of residence versus employment 
location.  Several important pieces of information can be gained from review of this data. 
 

1) The vast majority of employed people who live in the Kansas City maintenance 
area work in the area (all counties - 85% or higher). 

2) There is some interconnection between the Kansas City maintenance area and the 
Lawrence and St. Joseph MSAs. 

3) Cass, Buchanon, Lafayette, Ray, Leavenworth (KS), Miami (KS), and Douglas 
(KS) are the most connected to the Kansas City maintenance area for counties 
outside the area (all over 5,000 residents working in the Kansas City maintenance 
area). 

 
SUMMARY 
 
Based on the first test for designation (the monitored violation test) using the 2005-07 
design values; Clay, Johnson (KS), and Wyandotte (KS) violate the standard in the 
current nonattainment area and should be designated nonattainment.  Further, the 
Richards Gebaur South monitor in Cass County, the Trimble monitor in Clinton County, 
and the US Penitentiary monitor in Leavenworth County also violate the standard.  Since 
these monitors are in violation of the standard, this fact leads to designation as 
nonattainment for these three counties.  However, the final 2006-08 monitoring data may 
change the required designation for Kansas.  Since the monitored concentrations in 2008 
have been less than in previous years, some or all of the monitors in Kansas may attain 
the standard based on 2006-08 monitored data.  In Missouri, using the most current 2008 
data, only one site could change from a monitored violation to attainment status (the 
Richards Gebaur site). 
 
In order to understand the second test for designation (contribution to monitored 
violation), the following table summarizes the information for all counties in the 
evaluation process 
 
TABLE KC6 
County Maint. 

Area/ 
MSA 

2009 VOC 
Total % 
(TPD) 

2009 NOx 
Total % 
(TPD) 

2007 Pop. 
% (1000) 

Total 
Non-Met 
Summary 

Jackson Yes/Yes 35.3 (59.4) 35.6 (92.1) 40.6 (667) 111.5 
Johnson (KS) Yes/Yes 29.1 (49.0) 21.5 (55.5) 32.0 (526) 82.6 
Wyandotte (KS) Yes/Yes 14.2 (23.9) 17.1 (44.1) 9.4 (154) 40.6 
Clay Yes/Yes 14.7 (24.8) 9.2 (23.6) 12.9 (212) 36.8 
Platte Yes/Yes 6.7 (11.3) 16.6 (43.0) 5.2 (85) 28.5 
Douglas (KS) No/No 6.6 (11.2) 11.7 (30.3) 6.9 (113) 25.3 
Linn (KS) No/Yes 2.1 (3.5) 16.2 (41.9) 0.6 (10) 18.9 
Buchanan No/No 6.2 (10.4) 5.8 (15.0) 5.3 (86) 17.2 
Henry No/No 4.9 (8.3) 9.3 (24.1) 1.4 (22) 15.6 
Cass No/Yes 5.3 (8.9) 3.6 (9.4) 5.9 (97) 14.8 



 

Leavenworth (KS) No/Yes 3.8 (6.5) 2.6 (6.8) 4.5 (74) 11.0 
Miami (KS) No/Yes 2.7 (4.5) 4.9 (12.7) 1.9 (31) 9.5 
Johnson No/Yes 3.4 (5.8) 2.4 (6.2) 3.2 (52) 9.0 
Lafayette No/Yes 3.7 (6.2) 3.2 (8.4) 2.0 (33) 8.9 
Franklin (KS) No/Yes 2.7 (4.5) 2.7 (7.1) 1.6 (26) 7.0 
Ray No/Yes 1.8 (3.1) 1.7 (4.5) 1.4 (23) 5.0 
Bates No/Yes 2.1 (3.5) 1.5 (4.0) 1.0 (17) 4.7 
Jefferson (KS) No/No 2.0 (3.4) 1.5 (3.8) 1.1 (18) 4.6 
Clinton No/Yes 1.9 (3.2) 1.2 (3.2) 1.3 (21) 4.4 
Andrew No/No 1.8 (3.0) 1.5 (3.8) 1.0 (17) 4.3 
Atchison (KS) No/No 1.4 (2.3) 1.3 (3.3) 1.0 (17) 3.7 
Anderson (KS) No/No 1.2 (2.0) 1.4 (3.6) 0.5 (8) 3.1 
De Kalb No/No 1.2 (2.1) 0.9 (2.3) 0.7 (12) 2.9 
Caldwell No/Yes 0.8 (1.3) 0.9 (2.3) 0.6 (9) 2.2 
 
Percentages in Table KC6 are based on Kansas City maintenance area totals and are used 
to provide a comparative understanding on the overall emission inventory and population 
of the area.  Other parameters, like total Vehicle Miles Traveled (VMT) or population 
density for each county, could have been evaluated.  However, the use of these factors 
would potentially double count the importance of mobile emissions when using (VMT) 
or population when considering the use of population density.  For the Kansas City 
Region, the following Missouri counties will receive no additional evaluation due to lack 
of contribution:  Andrew, De Kalb, and Caldwell. 
 
Further, based on the findings of this analysis, Clinton County does not have sufficient 
ozone precursor emissions to be found to contribute to the ozone problem in Clinton 
County.  Therefore, the recommendation for Clinton County is a nonattainment 
designation as a monitored violation area and not as a contributory area to monitors in 
violation of the standard.   
 
The meteorology of ozone formation in the Kansas City Region should be considered 
into this summary, in at least a qualitative fashion.  As discussed previously, the 
predominant wind components that lead to elevated ozone concentrations in the Kansas 
City area are strong southerly components for the maximum design value sites.   
 
The three in the Missouri portion of the current maintenance area (Jackson, Clay and 
Platte) all have a sizable amount of precursor emissions and can easily be considered as 
contributory to elevated ozone concentrations at numerous monitors in the area.  These 
counties form the core along with Johnson and Wyandotte in Kansas of the Kansas City 
area.  Therefore, these Missouri counties have all been recommended for inclusion in the 
Kansas City nonattainment area due to either monitored violations or their contribution to 
monitored violations in the Kansas City area. 
 
Buchanan County, also, contains a very high level of VOC (10 TPD) and NOx (15 TPD) 
emissions.  The population growth rate for Buchanan County is low compared to the 
counties in the Kansas City area.  However, since Buchanan County is the center of St. 



 

Joseph MSA, the population and employment data are sizable.  Buchanan County is 
somewhat urbanized with the St. Joseph area having a higher population density, or some 
connection to the Kansas City metropolitan area.  Nonetheless, this county is downwind 
for a large majority of ozone exceedance days around Kansas City.  Also, there is one 
source in Buchanan County that is part of the statewide NOx rule (10-6.350) to control 
utility NOx and is included in the CAIR control package.  Further, there is no ozone 
monitoring in the St. Joseph area, but the most recent ozone network review has 
recommended a site downwind of the St. Joseph area to provide a clearer picture of ozone 
concentrations in the area.  This site will begin operation for the 2009 ozone season.   
 
Henry County sources emit a very high level of NOx emissions (24 TPD).  The VOC 
emissions for this county are (8.3 TPD).  The population growth rate and population for 
Henry County are low compared to other counties in the area.  Henry County is rural and 
has only a small component of high population density around the town of Clinton.  The 
traffic patterns/connectivity data exhibit limited connection to the Kansas City area and 
the traffic count data does not illustrate any large VMT traveling back to Kansas City. 
The largest NOx source in Henry County is a power plant that is included in the statewide 
utility NOx regulation and will be included for control in the Clean Air Interstate Rule.  
Henry County is also somewhat distant from the metropolitan core and not contiguous 
with the current maintenance area for Kansas City.   
 
Cass County sources emit a sizable amount of NOx and VOC emissions (9 TPD for 
both).  The population growth rate and population for Cass County are substantial and are 
considerably greater than the more rural counties surrounding it to the west, south, and 
east.  The population density and urbanization figures illustrate a contiguous urbanized 
area from the core metropolitan complex that extends into northern Cass County.  The 
ozone monitor (Richard Gebaur South) had a design value of 77 parts per billion in 2005-
07 and a design value of 72 ppb using current data for 2006-08.  The commuter data for 
Cass County provides a strong connection between the county and the remainder of the 
Kansas City metropolitan area (largest connection of any “outside” county).  Further, this 
county is south of the Kansas City metropolitan complex and is characterized as upwind 
for many of the remaining sites in the area. 
 
Johnson County sources emit NOx and VOC emissions at a rate of 6 TPD for both.  The 
population growth rate and population for Johnson are moderately high (50,000 
population and 20% growth by 2020).  Johnson County is part of the Kansas City MSA, 
but the population density and urbanization figures illustrate a less urbanized area with 
some higher population density along US Highway 50.  The commuter data for Johnson 
County provides some connection between the county and the remainder of the Kansas 
City metropolitan area (4,530 residents working in the Kansas City maintenance area).    
Further, this county is east-southeast of the Kansas City metropolitan complex and can 
characterized as upwind on some days with elevated ozone concentrations, but would not 
be in the predominant wind direction for upwind contribution. 
 
Lafayette County sources emit ozone precursor emissions at a rate of 6 TPD for VOC and 
8 TPD for NOx.  The population growth rate and population for Lafayette are both 



 

relatively low (30,000 population and flat growth by 2020).  Lafayette is part of the 
Kansas City MSA, but the population density and urbanization figures illustrate a less 
urbanized area with some higher population density along Interstate 70.  The commuter 
data for Lafayette County provides a demonstrated connection between the county and 
the remainder of the Kansas City metropolitan area (over 5,000 residents working in the 
Kansas City maintenance area).    Nonetheless, this county is due east of the Kansas City 
metropolitan complex and can characterized as upwind on few days with elevated ozone 
concentrations, but would not be in the predominant wind direction for upwind 
contribution. 
 
Ray and Bates Counties sources emit less than 10 TPD combined ozone precursor 
emissions.  The population and growth projections for these two counties are low 
compared with other counties in the area.  Both are part of the Kansas City MSA, but 
only Ray County has a sizable connection to the Kansas City maintenance area (greater 
than 5,000 people from Ray working in the maintenance area).  Ray County is downwind 
of the area under predominant winds, while Bates County is upwind but since Cass 
County is in between Bates and the metropolitan area there is considerably more distance 
to the downwind area.   
 
Clinton County sources emit a low level of emissions for both ozone precursors (3.2 TPD 
– VOC and 3.2 TPD – NOx).  The projected population growth rate for Clinton County is 
30 percent, but the overall projected population in 2020 is only 25,000 people.  Clinton 
County has 4,000 residents working in the current Kansas City maintenance area.  
Clinton County is part of the Kansas City MSA and does receive the majority of ozone 
impacts at the Trimble monitor from the upwind Kansas City area.  Lincoln County has 
been recommended for inclusion in the Kansas City nonattainment area based on the 
evaluation of all the criteria.  Its inclusion is primarily due to the facts that it part of the 
Kansas City MSA and its monitored violation is being impacted predominantly by the 
current maintenance area.  It is important to note that Clinton County has not been found 
to contribute significantly to other monitors in the area.    
 
To summarize, the following Missouri counties have been recommended for inclusion in 
the Kansas City 8-hour ozone nonattainment area: Cass, Clay, Clinton, Jackson, and 
Platte. 

 
 
COUNTY BY COUNTY SUMMARY 
 
The following is a county-by-county summary of the factors that were considered in the 
inclusion/exclusion evaluation for the Kansas City 8-hour ozone nonattainment area.  
These factors include precursor emissions, air quality data, population, urbanization, 
commuter/traffic patterns (“connectivity”), meteorology, growth, and jurisdictional 
boundaries.  In addition, if special consideration should be given to some additional 
factors (i.e. location of emission sources in the county or distance from the core 
metropolitan area), this is also presented.  All factors in the applicable EPA guidance 
were considered, but some are not relevant to the area (geography/topography).   



 

 
Jackson County 
 

1) Largest emissions for both VOC (59.4 TPD) and NOx (92.1 TPD) in the Kansas 
City area 

2) No ozone monitoring in this county 
3) Largest population in the area (666,890) 
4) Largest annual VMT in the area (5.9 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) 5% population growth rate predicted between 2000 and 2020 
7) Located in the current 8-hour ozone maintenance area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Johnson County (KS) 
 

1) Second largest emission in Kansas City for VOC (49.0 TPD) and NOx (55.5 
TPD) 

2) Ozone site within the county monitors a violation of the standard in 2005-07, but 
is in compliance for 2006-08 (Heritage Park design values -  76 ppb for 2005-07 
and 69 ppb for 2006-08) 

3) Second largest population in the area (526,319) 
4) Second largest VMT in the area (5.2 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) 55% projected population growth rate between 2000 and 2020  
7) Located in the current Kansas City maintenance area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Wyandotte County (KS) 
 

1) Third largest emission in Kansas City for NOx (44.1 TPD) and fourth largest for 
VOC (23.9 TPD) 

2) Ozone site within the county monitors a violation of the standard in 2005-07, but 
is in compliance for 2006-08 (JFK – Wyandotte design values – 77 ppb for 2005-
07 and 72 ppb for 2006-08) 

3) Fourth largest population in the area (153,956) 
4) Fourth largest VMT in the area (1.9 billion VMT/year) 
5) Meteorological analysis is supportive of frequent contribution 
6) Projected population reduction between 2000 and 2020 (-4%)  
7) Located in the current Kansas City ozone maintenance area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Clay County 
 



 

1) Third largest emission in Kansas City for VOC (24.8 TPD) and NOx emissions of 
23.6 TPD 

2) All monitors within the county monitor a violation of the standard (highest design 
value – Liberty and Rocky Creek 87 ppb for 2005-07 and Rocky Creek 81 ppb for 
2006-08) 

3) Third largest population (211,952) 
4) Third largest VMT in the area (2.3 billion/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) 42% population growth between 2000 and 2020 (over 250,000 in 2020) 
7) Located in the current Kansas City ozone maintenance area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Platte County 
 

1) Fourth largest emission in Kansas City for NOx (43.0 TPD) and VOC emissions 
of 11.3 TPD 

2) No ozone monitoring in the county  
3) Population over 75,000 (84,881) 
4) Fifth largest VMT in the area (1.4 billion/year) 
5) Meteorological analysis is somewhat supportive of frequent contribution  
6) 39% population growth between 2000 and 2020 (over 100,000 in 2020) 
7) Located in the current Kansas City ozone maintenance area 
8) Emission reductions have been realized from previous VOC/NOx control 

requirements 
 
Douglas County (KS) 
 

1) Combined emissions over 40 TPD (VOC – 11.2 TPD and NOx - 30.3 TPD)  
2) No current ozone monitoring within the county  
3) Population over 100,000 people (113,488) 
4) High VMT  (1.0 billion VMT/year) 
5) Sizable commuter connection to the Kansas City area (nearly 10,000 residents 

working in the maintenance area) 
6) Meteorological analysis is not supportive of frequent contribution (trajectory 

analysis demonstrated this county as downwind for impacts from Kansas City on 
some elevated ozone days)  

7) 38% projected population growth between 2000 and 2020 (over 130,000 
population in 2020)  

8) Douglas is the only county in the Lawrence (KS) MSA 
 
Linn County (KS) 
 

1) Combined emissions over 40 TPD (VOC – 3.5 TPD and NOx - 41.9 TPD)  
2) Current ozone monitoring in this county shows attainment of the standard (Mine 

Creek design values of 74 ppb for 2005-07 and 70 ppb for 2006-08) 



 

3) Low population (9,767) 
4) Low VMT (134 million VMT/year) 
5) Meteorological analysis is supportive of frequent contribution  
6) 11% population growth between 2000 and 2020  
7) Located in the Kansas City MSA, but not in the maintenance area 
8) Single largest source is a power plant with a sizable emission reduction from 

previous designation analysis, but still county has over 40 TPD of NOx emissions 
 
Buchanan County 
 

1) Combined emissions of nearly 25 TPD (VOC - 10.4 TPD and NOx - 15.0 TPD)  
2) No ozone monitoring in county; monitoring recommended to begin north of St. 

Joseph in 2009 
3) Population of more than 75,000 (86,485) 
4) Some connection to the Kansas City metropolitan area (6,100 residents working 

in the maintenance area)  
5) Medium VMT (803 million VMT/year) 
6) Meteorological analysis shows very limited contribution to all Kansas City  

monitors 
7) 5% projected population growth between 2000 and 2020  
8) Buchanan County is the center of the St. Joseph MSA, located adjacent to the 

Kansas City maintenance area 
9) Largest NOx emission source part of the statewide utility NOx rule and CAIR 

 
Henry County 
 

1) Combined emissions over 30 TPD (VOC – 8.3 TPD and NOx – 24.1 TPD)  
2) No ozone monitorinig in this county 
3) Population of less than 25,000 (22,398) 
4) Limited connection to Kansas City metropolitan area (along US-50) 
5) Low VMT (411 million VMT/year) 
6) Meteorological analysis is supportive of frequent contribution 
7) 7% projected population growth between 2000 and 2020  
8) Located adjacent to the Kansas City MSA 
9) Largest NOx emission source part of the statewide utility NOx rule and CAIR 

 
Cass County  
 

1) Combined emissions over 15 TPD (VOC - 8.9 TPD and NOx – 9.4 TPD)  
2) Richards Gebaur South monitor violates the 8-hour ozone standard using 2005-07 

(design value – 77 ppb), but demonstrates attainment of standard (design value – 
72 ppb) using current 2006-08 data 

3) Population of nearly 100,000 (97,133) 
4) Largest connection to the Kansas City maintenance area for a county outside the 

area  (24,025 residents work in KC maintenance area) 
5) High VMT (1.1 billion VMT/year) 



 

6) Meteorological analysis is supportive of frequent contribution 
7) 48% projected population growth between 2000 and 2020 (over 120,000 people in 

2020)   
8) Located within the Kansas City MSA, and upwind of the current Kansas City 

ozone maintenance area 
 
Leavenworth County (KS) 
 

1) Combined emissions less than 15 TPD (VOC – 6.5 TPD and NOx - 6.8 TPD)  
2) Ozone site within the county monitors a violation of the standard for 2005-07, but 

is in compliance for 2006-08 (US Penitentiary design values – 77 ppb for 2005-07 
and 72 ppb for 2006-08) 

3) Population of nearly 75,000 (73,603) 
4) Sizable connection to the Kansas City maintenance area (10,085 residents 

working in KC)   
5) Medium VMT (624 million VMT/year) 
6) Meteorological analysis shows limited support for frequent contribution  
7) 28% projected population growth between 2000 and 2020 (2020 population of 

88,000)  
8) Located within the Kansas City MSA and adjacent to current Kansas City ozone 

maintenance area 
 
Miami County (KS) 
 

1) Combined emissions over 15 TPD (VOC – 4.5 TPD and NOx - 12.7 TPD)  
2) No ozone monitoring in this county 
3) Population of nearly 30,000 (31,078) 
4) Some connection to the Kansas City maintenance area (7,649 residents working in 

KC)   
5) Low/Medium VMT (493 million VMT/year) 
6) Meteorological analysis shows support for frequent contribution  
7) 33% projected population growth between 2000 and 2020 (2020 population of 

38,000)  
8) Located within the Kansas City MSA and adjacent to current Kansas City ozone 

maintenance area 
 
Johnson County 

1) Combined emissions under 15 TPD (VOC - 5.8 TPD and NOx – 6.2 TPD)  
2) No ozone monitoring in this county 
3) Population of more than 50,000 (51,928) 
4) 4,530 residents work in current Kansas City maintenance area 
5) Medium VMT (612 million VMT/year) – along US Highway 50 
6) Meteorological analysis shows limited support for contribution 
7) 20% projected population growth between 2000 and 2020  
8) Located in the Kansas City MSA 

 



 

Lafayette County 
 

1) Combined emissions under 15 TPD (VOC - 6.2 TPD and NOx – 8.4 TPD)  
2) No ozone monitoring in this county 
3) Population of less than 50,000 (32,677) 
4) 5,367 residents work in current Kansas City maintenance area 
5) Medium VMT (759 million VMT/year) – along Interstate 70 
6) Meteorological analysis shows limited support for contribution 
7) Flat population growth between 2000 and 2020  
8) Located in the Kansas City MSA 

 
Franklin and Anderson Counties (KS) 
 

1) Combined emissions under 12 TPD for both (VOC/NOx  Franklin - 4.5/7.1 TPD 
and Anderson 2.0/3.6 TPD)  

2) No ozone monitoring in either county 
3) Population of less than 30,000 (Franklin – 26,479 and Anderson 7,908) 
4) Limited connection to the current Kansas City maintenance area (3,771 residents 

in Franklin and 518 in Anderson working in the KC area) 
5) Low VMT (417 million for Franklin and 107 million VMT/year for Anderson) 
6) Meteorological analysis is supportive of frequent contribution 
7) Franklin 18% population growth between 2000 and 2020 (nearly 30,000 in 2020); 

Anderson flat projected population 
8) Franklin located in the Kansas City MSA and Anderson located south of and 

adjacent to Franklin 
 
Ray and Caldwell Counties  
 

1) Combined emissions less than 10 TPD (Ray/Caldwell VOC – 3.1/1.3 TPD and 
NOx -4.5/2.3 TPD)  

2) No ozone monitoring in either county 
3) Population of less than 25,000 (Ray 23,482 and Caldwell 9,284) 
4) Some connection to the Kansas City maintenance area for Ray and very limited 

connection to the maintenance area for Caldwell   
5) Low VMT (Ray 216 million and Caldwell 177 million VMT/year) 
6) Meteorological analysis suggest downwind of the Kansas City area under 

predominant winds  
7) Both counties are projected to grow less than 15% between 2000 and 2020 (2020 

population of less than 25,000 for both)  
8) Both located in the Kansas City MSA with Ray adjacent to current Kansas City 

maintenance area 
 
Bates County 
 

1) Combined emissions less than 10 TPD (VOC – 3.5 TPD and NOx – 4.0 TPD)  
2) No ozone monitoring in county 



 

3) Population of less than 20,000 (17,034) 
4) Limited connection to the Kansas City area   
5) Low VMT (338 million VMT/year)  
6) Meteorological analysis is somewhat supportive of frequent contribution 
7) 9% projected population growth between 2000 and 2020  
8) Included in the Kansas City MSA, 
  

Jefferson and Atchison Counties (KS) 
 

1) Combined emissions under 10 TPD (Jefferson/Atchison VOC – 3.4/2.3 TPD and 
NOx – 3.8/3.3 TPD)  

2) No ozone monitoring in counties 
3) Population of less than 20,000 for both 
4) Limited connection for both counties to the Kansas City area 
5) Low VMT (Jefferson 233 million and Atchison 137 million VMT/year) 
6) Meteorological analysis illustrates that these counties are downwind of violating 

monitors in the area 
7) Limited population growth between 2000 and 2020 (both counties less than 

25,000 people in 2020)  
8) Located adjacent to the Kansas City MSA 

 
Clinton County 
 

1) Combined emissions under 10 TPD (VOC - 3.2 TPD and NOx – 3.2 TPD)  
2) Trimble monitor in violation of the standard (2005-07 design value – 85 ppb; 

2006-08 design value – 79 ppb) 
3) Population of less than 25,000 (20,894) 
4) Moderate connection to the current Kansas City maintenance area (4,156 

residents working in KC MA)  
5) Low VMT (356 million VMT/year)  
6) Meteorological analysis illustrates the Trimble monitor is a recipient of ozone and 

precursors from the upwind Kansas City area) 
7) 31% population growth between 2000 and 2020 (nearly 25,000 in 2020) 
8) Located in the Kansas City MSA, adjacent to the Kansas City maintenance area 

 
Andrew and De Kalb Counties  
 

1) Combined emissions less than 10 TPD (both VOC less than 4 TPD and both NOx 
less than 4 TPD)  

2) No ozone monitoring in counties; monitoring recommended to begin north of St. 
Joseph in 2009 

3) Populations of less than 20,000  
4) Very limited connection to the Kansas City metropolitan area   
5) Low VMT (Both less than 400 million VMT/year) 
6) Meteorological analysis suggest downwind of the Kansas City area under 

predominant winds  



 

7) Both counties are projected to grow less than 12% between 2000 and 2020 (2020 
population of less than 20,000 for both)  

8) Both counties are located in the St. Joseph MSA and are not adjacent to the 
Kansas City MSA 
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Figure KC1b - 2008 Ozone Sites and 05-07 Design Values
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Figure KC7 –
NOx Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



Figure KC8 –
VOC Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



TABLE KC3
2009 2009 2009 Pop. Growth Employment

Total VOC Total Nox 2000 2007 2006 Million VMT Main. AreaMain. Area 2000-07 % Main Area
(TPD) (TPD) Population Population Employment per year VOC % NOx %

JACKSON 59.368 92.059 654,880 666,890 352,254 5,908.2 35.3% 35.6% 1.8% 41.8%
CLAY 24.775 23.637 184,006 211,952 87,438 2,275.5 14.7% 9.2% 15.2% 10.4%
PLATTE 11.323 42.991 73,781 84,881 39,639 1,374.4 6.7% 16.6% 15.0% 4.7%
CASS 8.866 9.410 82,092 97,133 19,516 1,064.3 5.3% 3.6% 18.3% 2.3%
JOHNSON 5.781 6.216 48,258 51,928 11,676 611.9 3.4% 2.4% 7.6% 1.4%
LAFAYETTE 6.200 8.376 32,960 32,677 7,274 759.3 3.7% 3.2% -0.9% 0.9%
RAY 3.080 4.476 23,354 23,482 3,756 216.2 1.8% 1.7% 0.5% 0.4%
CLINTON 3.230 3.183 18,979 20,894 4,211 356.2 1.9% 1.2% 10.1% 0.5%
BATES 3.512 3.975 16,653 17,034 2,722 338.3 2.1% 1.5% 2.3% 0.3%
CALDWELL 1.269 2.267 8,969 9,284 1,109 177.1 0.8% 0.9% 3.5% 0.1%
Buchanon 10.396 14.953 85,998 86,485 41,943 803.0 6.2% 5.8% 0.6% 5.0%
Henry 8.261 24.095 21,997 22,398 7,306 410.8 4.9% 9.3% 1.8% 0.9%
Andrew 3.038 3.843 16,492 16,864 1,413 393.2 1.8% 1.5% 2.3% 0.2%
De Kalb 2.138 2.287 11,597 12,234 1,132 228.1 1.3% 0.9% 5.5% 0.1%
Missouri Main Area 95.466 158.687 912,667 963,723 479,331 9,558.0 56.7% 61.4% 5.6% 56.9%
Missouri MSA 127.404 196.589 1,143,932 1,216,155 529,595 13,081.4

JOHNSON 48.981 55.464 451,086 526,319 298,778 5178.3 29.1% 21.5% 16.7% 35.4%
WYANDOTTE 23.881 44.134 157,882 153,956 64,876 1929.3 14.2% 17.1% -2.5% 7.7%
LEAVENWORTH 6.470 6.818 68,691 73,603 15,800 624.0 3.8% 2.6% 7.2% 1.9%
MIAMI 4.464 12.686 28,351 31,078 6,948 493.1 2.7% 4.9% 9.6% 0.8%
FRANKLIN 4.465 7.057 24,784 26,479 8,622 417.0 2.7% 2.7% 6.8% 1.0%
LINN 3.518 41.924 9,570 9,767 1,250 134.4 2.1% 16.2% 2.1% 0.1%
Douglas 11.156 30.273 99,962 113,488 37,893 995.5 6.6% 11.7% 13.5% 4.5%
Atchison 2.304 3.341 16,774 16,571 6,457 137.0 1.4% 1.3% -1.2% 0.8%
Jefferson 3.405 3.773 18,426 18,467 2,444 233.6 2.0% 1.5% 0.2% 0.3%
Anderson 2.042 3.563 8,110 7,908 1,570 107.2 1.2% 1.4% -2.5% 0.2%
Kansas Main Area 72.863 99.598 608,968 680,275 363,654 7107.7 43.3% 38.6% 11.7% 43.1%
Kansas MSA 91.780 168.082 740,364 821,202 396,274 8776.2
Main. Area Total 168.329 258.285 1,521,635 1,643,998 842,985 100.0% 100.0% 100.0%
MSA Total 219.184 364.671 1,884,296 2,037,357 925,869



TABLE KC4

County 2000 2010 2020 2030 00-10 Growth % 00-20 Growth %
JACKSON 654,880 668,867 689,226 714,467 2.1% 5.2%
CLAY 184,006 220,635 261,469 300,021 19.9% 42.1%
PLATTE 73,781 88,964 102,810 114,904 20.6% 39.3%
CASS 82,092 102,491 121,499 136,933 24.8% 48.0%
JOHNSON 48,258 53,390 57,691 61,668 10.6% 19.5%
LAFAYETTE 32,960 32,791 32,869 32,947 -0.5% -0.3%
RAY 23,354 23,616 24,012 24,435 1.1% 2.8%
CLINTON 18,979 22,015 24,821 27,124 16.0% 30.8%
BATES 16,653 17,232 18,129 18,923 3.5% 8.9%
CALDWELL 8,969 9,342 9,987 10,633 4.2% 11.4%
Buchanan  85,998 87,049 90,380 93,007 1.2% 5.1%
Henry  21,997 22,748 23,568 24,176 3.4% 7.1%
Andrew  16,492 17,099 18,434 19,670 3.7% 11.8%
DeKalb  13,077 12,372 12,564 12,755 -5.4% -3.9%

County 2000 2010 2020 2030 00-10 Growth % 00-20 Growth %
JOHNSON 451,479 561,556 701,381 884,894 24.4% 55.4%
WYANDOTTE 157,882 153,838 151,492 151,038 -2.6% -4.0%
LEAVENWORTH 68,691 77,489 87,741 100,274 12.8% 27.7%
MIAMI 28,351 32,611 37,564 43,595 15.0% 32.5%
FRANKLIN 24,784 26,848 29,282 32,222 8.3% 18.1%
LINN 9,570 10,108 10,679 11,359 5.6% 11.6%
Douglas 99,962 116,671 137,530 164,093 16.7% 37.6%
Jefferson 18,426 19,544 20,818 22,337 6.1% 13.0%
Atchison 16,774 16,836 17,125 17,615 0.4% 2.1%
Anderson 8,110 8,078 8,215 8,478 -0.4% 1.3%



Table KC5 Place of Residence/Employment Matrix (County by County)
Missouri Employment (Missouri)
Residence Andrew Bates Buchanon Caldwell Cass Clay

Jackson 17 120 1,447 20 4,286 19,714
Clay 25 32 683 46 487 34,979
Platte 18 21 694 7 179 7,372
Cass 4 178 170 8 10,726 1,160
Johnson 3 21 103 5 505 335
Lafayette 3 11 102 15 105 640
Ray 1 3 65 69 63 3,162
Clinton 6 6 579 48 36 1,893
Bates 0 2,423 36 1 728 89
Caldwell 5 0 153 908 9 574
Buchanon 576 12 27,111 29 130 1,034
Henry 0 64 45 2 470 131
Andrew 1,367 1 3,828 5 23 155
De Kalb 42 3 827 26 18 195
Missouri MA 60 173 2,824 73 4,952 62,065
Missouri MSA 82 2,815 4,032 1,127 17,124 69,918
Missouri Total 2,067 2,895 35,843 1,189 17,765 71,433

Kansas
Residence Andrew Bates Buchanon Caldwell Cass Clay

Johnson 5 17 244 2 565 4,165
Wyandotte 2 4 79 3 89 1,783
Leavenworth 3 2 46 0 38 365
Miami 0 10 13 2 68 77
Franklin 0 1 1 0 11 27
Linn 0 20 4 0 16 16
Douglas 0 2 14 0 35 139
Atchison 6 0 280 1 5 56
Jefferson 0 0 15 1 0 21
Anderson 0 8 0 14 7 3
Kansas MA 7 21 323 5 654 5,948
Kansas MSA 10 54 387 7 787 6,433
Kansas Total 16 64 696 23 834 6,652

Total MA 67 194 3,147 78 5,606 68,013
Total MSA 92 2,869 4,419 1,134 17,911 76,351
Grand Total 2,083 2,959 36,539 1,212 18,599 78,085

Connect TOT 2,388 3,720 44,057 1,556 27,576 87,405



Missouri Employment (Missouri) Missouri
Residence Clinton De Kalb Henry Jackson Johnson Lafayette Platte Ray Total

Jackson 86 82 184 192,452 756 822 5,653 151 225,790
Clay 171 79 47 28,420 128 117 9,397 394 75,005
Platte 83 21 13 10,369 50 42 11,524 38 30,431
Cass 32 21 133 14,807 312 46 389 23 28,009
Johnson 7 8 394 3,452 7,549 521 117 23 13,043
Lafayette 8 13 34 4,091 452 5,181 148 215 11,018
Ray 48 30 16 1,663 33 296 232 2,530 8,211
Clinton 2,016 480 12 1,214 37 23 623 113 7,086
Bates 4 0 59 739 37 16 16 7 4,155
Caldwell 345 203 6 403 26 29 84 84 2,829
Buchanon 309 294 22 2,928 54 39 1,432 46 34,016
Henry 3 3 5,070 779 470 36 35 7 7,115
Andrew 45 93 2 460 9 9 157 8 6,162
De Kalb 422 692 4 298 29 8 85 9 2,658
Missouri MA 340 182 244 231,241 934 981 26,574 583 331,226
Missouri MSA 2,800 937 898 257,610 9,380 7,093 28,183 3,578 405,577
Missouri Total 3,579 2,019 5,996 262,075 9,942 7,185 29,892 3,648 455,528

Kansas Missouri
Residence Clinton De Kalb Henry Jackson Johnson Lafayette Platte Ray Total

Johnson 9 9 21 36,476 84 36 1,687 21 43,341
Wyandotte 3 7 6 8,849 11 10 1,314 6 12,166
Leavenworth 1 0 0 1,266 4 2 675 3 2,405
Miami 0 0 0 686 2 0 39 2 899
Franklin 0 0 3 212 2 1 12 0 270
Linn 0 0 0 122 0 0 8 0 186
Douglas 0 0 1 1,148 0 4 77 0 1,420
Atchison 0 1 2 212 0 0 180 0 743
Jefferson 0 0 1 140 2 0 23 0 203
Anderson 0 0 0 27 0 0 1 0 60
Kansas MA 12 16 27 45,325 95 46 3,001 27 55,507
Kansas MSA 13 16 30 47,611 103 49 3,735 32 59,267
Kansas Total 13 17 34 49,138 105 53 4,016 32 61,693

Total MA 352 198 271 276,566 1,029 1,027 29,575 610 386,733
Total MSA 2,813 953 928 305,221 9,483 7,142 31,918 3,610 464,844
Grand Total 3,592 2,036 6,030 311,213 10,047 7,238 33,908 3,680 517,221

Connect TOT 4,324 3,170 7,893 355,445 12,640 8,730 38,349 4,356



Missouri
Residence Employment (Kansas) Kansas

Jackson Anderson Atchison Douglas Franklin Jefferson Johnson LeavenworLinn Miami WyandotteTotal Grand Total
Clay 8 36 721 342 38 39,982 311 31 130 9,460 51,059 276,849
Platte 6 35 121 29 4 6,051 137 12 21 3,683 10,099 85,104
Cass 0 107 2 25 0 3,516 287 5 10 2,050 6,002 36,433
Johnson 1 9 90 52 3 6,821 53 36 159 848 8,072 36,081
Lafayette 0 0 2 1 0 465 7 6 1 161 643 13,686
Ray 0 4 13 3 0 299 4 0 3 189 515 11,533
Clinton 0 5 4 1 0 228 6 3 5 248 500 8,711
Bates 1 5 5 0 0 197 10 0 1 229 448 7,534
Caldwell 0 0 3 3 0 348 3 146 34 40 577 4,732
Buchanon 0 0 1 1 0 53 2 0 0 66 123 2,952
Henry 0 416 19 8 4 402 56 4 3 303 1,215 35,231
Andrew 0 0 1 4 5 143 1 12 2 67 235 7,350
De Kalb 0 24 0 0 0 71 20 0 0 34 149 6,311
Missouri MA 0 3 0 0 0 34 2 0 0 20 59 2,717
Missouri MSA 14 178 844 396 42 49,549 735 48 161 15,193 67,160 398,386
Missouri Total 16 201 962 457 45 57,960 820 239 364 16,974 78,038 483,615

16 644 982 469 54 58,610 899 255 369 17,398 79,696 535,224
Kansas
Residence Kansas

Johnson Anderson Atchison Douglas Franklin Jefferson Johnson LeavenworLinn Miami WyandotteTotal
Wyandotte 33 127 3,652 871 56 155,333 1,184 74 1,266 13,871 176,467 219,808
Leavenworth 8 81 7 335 18 24,585 843 23 166 22,419 48,485 60,651
Miami 0 141 878 80 125 4,733 9,678 7 39 3,046 18,727 21,132
Franklin 70 17 157 259 5 6,445 64 150 4,841 402 12,410 13,309
Linn 107 18 893 4,953 7 3,205 96 23 344 315 9,961 10,231
Douglas 39 2 19 33 6 709 172 1,043 417 70 2,510 2,696
Atchison 15 50 29,985 494 109 7,647 459 9 76 933 39,777 41,197
Jefferson 0 4,409 121 54 141 369 312 1 21 138 5,566 6,309
Anderson 0 109 1,573 43 1,836 630 299 3 27 273 4,793 4,996
Kansas MA 1,418 2 60 258 2 437 12 26 234 50 2,499 2,559
Kansas MSA 41 208 3,659 1,206 74 179,918 2,027 97 1,432 36,290 224,952 280,459
Kansas Total 257 386 5,606 6,531 217 195,010 12,037 1,320 7,073 40,123 268,560 327,827

1,690 4,956 37,345 7,380 2,305 204,093 13,119 1,359 7,431 41,517 321,195 382,888

Total MA
Total MSA 55 386 4,503 1,602 116 229,467 2,762 145 1,593 51,483 292,112 678,845
Grand Total 273 587 6,568 6,988 262 252,970 12,857 1,559 7,437 57,097 346,598 811,442

1,706 5,600 38,327 7,849 2,359 262,703 14,018 1,614 7,800 58,915 400,891 918,112
Connect TOT

2,090 6,631 48,231 9,906 3,087 307,941 15,919 1,947 8,696 68,481



Work In MA Live in MA Work In MSA Live in MSA
Live in County Work in County Live in County Work in County

JACKSON 267,261 276,566 274,316 305,221
CLAY 82,530 68,013 84,104 76,351
PLATTE 34,831 29,575 35,578 31,918
CASS 24,025 5,606 35,650 17,911
JOHNSON 4,530 1,029 13,176 9,483
LAFAYETTE 5,367 1,027 11,364 7,142
RAY 5,533 610 8,590 3,610
CLINTON 4,156 352 6,446 2,813
BATES 1,232 194 4,634 2,869
CALDWELL 1,180 78 2,584 1,134
Buchanon 6,099 3,147 6,789 4,419
Henry 1,155 271 2,226 928
Andrew 877 67 997 92
De Kalb 632 198 1,149 953

JOHNSON 211,532 229,467 215,661 252,970
WYANDOTTE 58,950 51,483 60,443 57,097
LEAVENWORTH 10,085 2,762 19,939 12,857
MIAMI 7,649 1,593 13,047 7,437
FRANKLIN 3,771 1,602 9,202 6,988
LINN 925 145 2,626 1,559
Douglas 9,944 4,503 11,023 6,568
Atchison 955 386 1,349 587
Jefferson 1,087 116 1,462 262
Anderson 518 55 1,077 273



Missouri Residents Residents Total Residents % Work in % Work in % Work in % Work in
Residence Work in MO Work in KS Work in MO&KS MA MSA MA+County County Work in MA Work in MSA

Jackson 255,134 58,334 313,468 85.26% 87.51% 85.26% 61.39% 267,261 274,316
Clay 83,792 11,183 94,975 86.90% 88.55% 86.90% 36.83% 82,530 84,104
Platte 34,355 6,799 41,154 84.64% 86.45% 84.64% 28.00% 34,831 35,578
Cass 31,343 8,662 40,005 60.05% 89.11% 86.87% 26.81% 24,025 35,650
Johnson 16,391 770 17,161 26.40% 76.78% 70.39% 43.99% 4,530 13,176
Lafayette 13,521 517 14,038 38.23% 80.95% 75.14% 36.91% 5,367 11,364
Ray 9,195 499 9,694 57.08% 88.61% 83.18% 26.10% 5,533 8,590
Clinton 8,022 517 8,539 48.67% 75.49% 72.28% 23.61% 4,156 6,446
Bates 5,233 688 5,921 20.81% 78.26% 61.73% 40.92% 1,232 4,634
Caldwell 3,650 166 3,816 30.92% 67.71% 54.72% 23.79% 1,180 2,584
Buchanon 38,273 2,093 40,366 15.11% 16.82% 82.27% 67.16% 6,099 6,789
Henry 9,500 267 9,767 11.83% 22.79% 63.74% 51.91% 1,155 2,226
Andrew 7,217 273 7,490 11.71% 13.31% 29.96% 18.25% 877 997
De Kalb 3,179 100 3,279 19.27% 35.04% 40.38% 21.10% 632 1,149
Missouri MA 449,597
Missouri MSA 548,771
Missouri Total 609,673 85.55% 86.82%

Kansas
Residence

Johnson 48,464 193,733 242,197 87.34% 89.04% 87.34% 64.13% 211,532 215,661
Wyandotte 13,562 54,448 68,010 86.68% 88.87% 86.68% 32.96% 58,950 60,443
Leavenworth 2,693 21,657 24,350 41.42% 81.89% 81.16% 39.75% 10,085 19,939
Miami 1,019 13,581 14,600 52.39% 89.36% 85.55% 33.16% 7,649 13,047
Franklin 348 11,652 12,000 31.43% 76.68% 72.70% 41.28% 3,771 9,202
Linn 226 3,007 3,233 28.61% 81.22% 60.87% 32.26% 925 2,626
Douglas 1,660 47,009 48,669 20.43% 22.65% 82.04% 61.61% 9,944 11,023
Atchison 841 6,865 7,706 12.39% 17.51% 69.61% 57.22% 955 1,349
Jefferson 237 8,234 8,471 12.83% 17.26% 34.51% 21.67% 1,087 1,462
Anderson 74 3,253 3,327 15.57% 32.37% 58.19% 42.62% 518 1,077
Kansas MA 310,207
Kansas MSA 364,390
Kansas Total 432,563 87.19% 88.07%

Total MA 759,804
Total MSA 913,161
Grand Total 1,042,236 86.22% 87.32%



 

 

 
 
 
Springfield/Southwest Missouri Area 
 
CURRENT AIR QUALITY 
The current and recent past air quality information for 8-hour ozone in the 
Springfield/Southwest Missouri area is shown below in Tables SW1 and SW2.  Table 
SW1 contains the 4th highest concentration and Table SW2 contains the design value for 
each monitor/year pair.  Figure SW1 denotes the locations of the monitors within the 
Springfield/Southwest Missouri ozone network. 
  
TABLE SW1 
Monitor 2000 2001 2002 2003 2004 2005 2006 2007 2008 
S. Charleston 78 72 78 71      
Hillcrest 74 71 74 72 64 77 74 80 67 
Fellows Lake         69 
          
El Dorado Springs 94 74 82 80 71 79 75 74 67 
 
TABLE SW2 
Monitor 00-02 

Avg 
01-03 
Avg. 

02-04 
Avg 

03-05 
Avg 

04-06 
Avg 

05-07 
Avg 

06-08 
Avg 

S. Charleston 76 73      
Hillcrest 73 72 70 71 71 77 73 
Fellows Lake       N/A 
        
El Dorado Springs 83 78 77 76 75 76 72 
 
The Fellows Lake location is new to the monitoring network in 2008 and was sited as a 
maximum concentration site downwind of the Springfield area.  The El Dorado Springs 
monitor was originally sited as a rural, upwind site for Kansas City.  This site is located 
in Cedar County and Table SW2 illustrates the design values are higher for this site than 
the other Southwest Missouri monitors.  Based on the meteorological analyses conducted 
for this designation, the program did not identify sources with the Springfield area as a 
significant contributor to ozone at the El Dorado Springs.  The analysis demonstrates on 
high ozone concentration days at El Dorado Springs that the predominant transport 
direction is south-southwest.  The metropolitan areas that are “upwind” would be the 
Joplin and Tulsa, Oklahoma. 
 
Also, Little Rock, Arkansas, is a potential upwind metropolitan area for Springfield.  For 
Tulsa, the 2004-06 design value was 79 ppb and the 2005-07 design value was 80 ppb.  
No monitoring data exists for Joplin, Missouri at this time, but the 2009 ozone monitor 



 

 

network will include a monitor north of Joplin.  The Little Rock design values for 2004-
06 and 2005-07 were 80 and 83 ppb, respectively. 
 
As noted previously, the 2006-08 sampling data for this area demonstrates attainment of 
the 2008 ozone standard.  However, the evaluation for the ozone recommendations is a 
process that will continue through the 2009 ozone monitoring season.  Therefore, two 
distinct recommendations are being proposed at this time.  The first is based on the 2005-
07 dataset along with the contribution analyses for those monitors not meeting the 
standard.  The second provides an attainment designation for the entire Southwest 
Missouri area based on 2006-08 data. 
 
SPRINGFIELD/SOUTHWEST MISSOURI AREA EMISSION, POPULATION, AND 
TRAFFIC/COMMUTER INFORMATION 
 
Table SW3 illustrates the precursor emissions and population data for the counties in 
Southwest Missouri.  For Springfield, the data illustrates that Greene County has the 
majority of anthropogenic emissions for VOC (59%) and NOx (73%) in the Springfield 
MSA.  The next highest VOC emission totals are Taney County (38% MSA), Jasper 
County (34%), and Stone County (27%).  The next highest NOx emissions totals are 
Jasper (23%) and Newton (12%).  Stone and Taney County are part of the Branson MSA, 
while Jasper and Newton are part of the Joplin MSA. 
 
The population data for the area also provides a similar picture.  Greene County is the 
most populated (263,980) followed by Jasper (115,240), Christian (73,066), and Newton 
(56,038).  All the other counties have less than 50,000 population.  Population growth 
rates over 15 percent between 2000 and 2007 were projected for Christian, Webster, and 
Taney Counties.  Figure SW2 provides population density information for the area.  The 
Springfield/Greene County area is the most densely populated, but northern Christian 
County provides a contiguous area of higher population density with Springfield.  
Further, the Branson and Joplin areas also illustrate a much higher population density 
than surrounding areas.  Figure SW3 provides the urbanized area information for the 
region.  This figure illustrates a very similar outcome as Figure SW2.   
 
The overall annual Vehicle Miles Traveled (VMT) information was obtained from the 
Central Regional Air Planning Association (CenRAP) regional inventory compiled from 
each state’s Department of Transportation grown from 2002 to 2009.  These data 
illustrate a consistent pattern of higher VMT in the urbanized areas around Springfield 
and Joplin with almost 2.6 billion VMT/year in Greene County and 2.1 billion VMT/year 
in Jasper/Newton Counties.  The next highest county VMTs are Webster (851 
million/year) and Christian (728 million/year).  Figure SW4 includes traffic count 
information from MoDOT for 2007.  This data illustrates the high volume of traffic on 
Interstate 44 going through the area with Highway 60 (going east from Springfield) and 
65 (Springfield to Branson) also seeing substantial traffic on a daily basis. 
 
To provide a spatial representation of ozone precursor emissions within the area, two sets 
of figures have been developed.  The first set presented in Figures SW5 and SW6 contain 



 

 

point source emission locations for NOx and VOC, respectively.  As expected, the largest 
numbers of point sources are located in Greene County along with the two largest NOx 
sources in the region.  The second set presented in Figures SW7 and SW8 contain the 
composite low-level emission information for the area (including on-road and non-road 
mobile, low-level point, and area source emissions).  Figure SW7 presents the NOx 
information for the area and Figure SW8 presents the VOC information for the area.  
These two figures also show the highest emission density in Springfield with some areas 
of higher emission density in the Joplin and Branson MSAs (especially for VOC – Figure 
SW8). 
 
The Springfield/Southwest Missouri area has not been regulated for VOC/NOx control 
under the previous ozone NAAQS.  Therefore, there are few emission controls in this 
area related to reducing ozone formation.  Nonetheless, the utility NOx rule (10 CSR 10-
6.350) requires the large power plants in this area to control NOx emissions to a level of 
0.35 pounds per million British thermal units (lb/MMBTU) or 0.68 lb/MMBTU for 
cyclone units firing tire-derived fuel.  Also, the Clean Air Interstate Rule (CAIR) is 
expected to require a sizable NOx reduction in these utility sources, even though the 
courts have remanded it back to EPA for substantial changes.     
 
METEOROLOGICAL IMPACTS IN SPRINGFIELD/SOUTHWEST MISSOURI 
 
When evaluating all the meteorological information for the Springfield/Southwest 
Missouri area, the trajectory analysis, the regime analysis, and the windroses), the 
strongest conclusion that can be reached is that winds flowing from the north do not lead 
to high ozone concentrations at the Hillcrest monitor (in Greene County) or the El 
Dorado Springs monitor (in Cedar County).  The trajectory analysis for El Dorado 
Springs illustrate that when elevated ozone concentrations occur that the Kansas City and 
Springfield areas are not contributing frequently (one day for each area).  The trajectory 
analysis does illustrate transport from the Joplin/Tulsa areas and extreme Northwestern 
Arkansas/Southwestern Missouri more frequently.  The trajectory analyses for the 
Hillcrest monitor illustrate short trajectory lengths for all trajectories.  This leads to the 
conclusion that the surface wind speeds on these days are lower than some of the other 
trajectory analysis and the days when ozone concentrations exceed the standard are with 
light and variable winds.  Also, the 2003-07 windrose for the area during the months with 
ozone exceedances (April – September) provide that almost one-third of the time the 
winds are from the south or south-southeast.  Further, the windrose has a very similar 
pattern for the peak ozone months in Missouri (June – August).   
 
One other analysis was conducted to evaluate the number of 8-hour ozone exceedances 
within the last 6 years.  In the Meteorological Analysis document, Table 12 illustrates the 
number of exceedances at every monitor.  The monitoring network in Springfield is 
sparse compared to other metropolitan areas around the state.  The number of 
exceedances for the Hillcrest monitor is 17 for the 75 ppb standard and 3 for the 84 ppb 
standard.  The number of exceedances for the El Dorado Springs monitor was 20 for the 
75 ppb standard and 1 for the 84 ppb standard.  These numbers reflect the overall lower 
concentration design values for this area compared to Kansas City and St. Louis.  



 

 

Overall, based on the analysis conducted by the department, the Springfield/Southwest 
Missouri area is impacted by source regions to the south and southwest along with local 
impacts from emission sources within the region.   
 
URBANIZATION AND OTHER INFORMATION REQUESTED IN THE EPA 
GUIDANCE 
 
The three different MSA boundaries are of interest to the designation process:  
Springfield, Joplin, and Branson.  These boundaries are shown with the monitoring site 
information in Figure SW1.  As seen in Table SW4, there is population growth from 
2000-2020 above 30% for the following counties in Southwest Missouri: Christian (98% 
growth), Taney (49% growth), Webster (48% growth), Polk (34% growth), Stone (31% 
growth), and Jasper (30% growth).  The particular areas of interest with respect to growth 
are Christian County with over 100,000 projected in 2020, Jasper County with over 
150,000 people projected in 2020, and Taney County with almost 60,000 people 
projected in 2020.  It should be noted that Dade and Cedar Counties have a flat or 
decreasing population between 2000 and 2020 based on these projections.   
 
Employment data were also incorporated into Table SW3.  This data can provide a better 
understanding about counties with a small population, but large industrial/commercial 
activity.  This trend can be found in the Branson area in southwest Missouri.  The ratio of 
employment to population in Taney County is considerably higher than other counties in 
the area (excluding Greene and Jasper).  It should be noted that Greene County has 83% 
of the employment in the Springfield MSA.   
 
There are significant geographic or topographic features that impact ozone concentrations 
in the Springfield/Southwest region of Missouri. 
 
The traffic and commuting pattern information is the final EPA criteria for evaluation.  
The workplace/resident relationship data was obtained from United States Census 
Bureau, Longitudinal Employer-Household Dynamics Program via Cornell University 
for the year 2004.  This data is a projection of employees and their employer’s block 
group locations.  The department aggregated that information from Missouri’s 1.8 million 
individual block group level data points to summarize the commuter relationships 
between counties in each region of interest.  This data is summarized in Table SW5 and 
provides a matrix of residence versus employment location.  Several important pieces of 
information can be gained from review of this data. 
 

1) The vast majority of employed people who live in any one of the 3 MSAs in 
southwest Missouri work in the same MSA (the only exception is Dallas County 
in the Springfield MSA). 

2) There is some interconnection between the MSAs especially between the 
Springfield MSA and the Branson MSA.  There are 7,999 people who commute 
either from the Springfield MSA to the Branson MSA or vice versa.  Also, there 
are 5,908 people that commute from Springfield MSA to Joplin MSA or vice 
versa. 



 

 

3) Christian County is the most connected to Greene County with over two-thirds of 
employed residents working in Greene County. 

4) Stone and Dade Counties have the highest percentage of employed residents 
working in the Springfield MSA for counties outside the MSA (18% and 19%, 
respectively). 

5) Cedar County and its 5,091 employed residents are not strongly connected to any 
of the MSAs in the area.  For example, only 252 employed residents work in 
Greene County. 

 
SUMMARY 
 
Based on the first test for designation (the monitored violation test) using the 2005-07 
design values, Greene County and Cedar County should be designated nonattainment for 
the 2008 ozone NAAQS.  With the 2008 ozone season data verified and quality assured, 
the 2006-08 design values for both sites are in attainment of the NAAQS.  Therefore, the 
ozone recommendation will provide two alternative scenarios for the Southwest Missouri 
region.  One, based on 2005-07 data will highlight the counties with monitored violations 
and the contribution areas for each monitored area.  The other, based on the 2006-08 data, 
will likely request a finding of attainment for all counties in the Southwest Missouri 
region.  In order to understand the second test for designation (contribution to monitored 
violation), the following table summarizes the information for all fifteen (15) counties in 
the evaluation process. 
 
TABLE SW6 
County MSA 2009 VOC 

Total % 
(TPD) 

2009 NOx 
Total % 
(TPD) 

2007 Pop. 
% (1000) 

Total Non-
Meteorological 

Summary 
Greene SPR 58.8 (23.3) 72.9 (44.1) 62.8 (264) 194.6 
Jasper JPLN 33.8 (13.4) 22.9 (13.9) 27.4 (115) 84.1 
Taney BRAN 37.8 (15.0) 8.5 (5.1) 10.9 (46) 57.2 
Newton JPLN 16.2 (6.4) 11.7 (7.1) 13.3 (56) 41.3 
Stone BRAN 27.2 (10.8) 6.0 (5.1) 7.5 (32) 40.7 
Christian SPR 14.2 (5.6) 8.4 (5.1) 17.4 (73) 40.0 
Barry None 17.6 (7.0) 7.1 (4.3) 8.6 (36) 33.4 
Lawrence None 13.8 (5.5) 9.2 (5.6) 9.0 (38) 32.3 
Webster SPR 11.8 (4.7) 10.0 (6.0) 8.6 (36) 30.3 
Polk SPR 9.2 (3.7) 5.8 (3.5) 7.2 (30) 22.1 
McDonald SPR 10.9 (4.3) 4.8 (2.9) 5.5 (23) 21.2 
Cedar None 11.7 (4.6) 3.4 (2.1) 3.3 (14) 18.3 
Barton None 6.9 (2.8) 6.1 (3.7) 3.0 (13) 16.1 
Dallas SPR 6.1 (2.4) 2.9 (1.8) 4.0 (17) 12.9 
Dade None 7.1 (2.8) 3.3 (2.0) 1.8 (8) 12.2 
 
Percentages in Table SW6 are based on Springfield MSA totals and are used to provide a 
comparative understanding on the overall emission inventory and population of the area.  
Other parameters, like total Vehicle Miles Traveled (VMT) or population density for 



 

 

each county, could have been evaluated.  However, the use of these factors would 
potentially double count the importance of mobile emissions when using (VMT) or 
population when considering the use of population density.  For the Southwest Missouri 
Region, the following counties will receive no additional evaluation due to lack of 
contribution:  Polk, McDonald, Cedar, Barton, Dallas, and Dade. 
 
Further, based on the findings of this analysis, Cedar County does not have sufficient 
ozone precursor emissions to be found to contribute to the ozone problem in Cedar 
County.  Therefore, the recommendation for Cedar County is a nonattainment 
designation as a rural transport area under Clean Air Act, Section 182(h). 
 
The meteorology of ozone formation in the Southwest Missouri Region should be 
considered into this summary, in at least a qualitative fashion.  As discussed previously, 
northerly winds are not conducive to ozone formation in Southwest Missouri.  For the 
two monitors in the region, all the remaining counties warrant some additional 
consideration because they are to the south, east, or west of the monitoring sites. 
 
Greene County is already included in the 2005-07 nonattainment area due to monitored 
violation.  However, of the counties in this area, it contributes the most ozone precursor 
emissions to the ozone problem. 
 
The two counties in the Joplin MSA, also, contain a high level of VOC and NOx 
emissions.  The population growth rate for Newton County also signals potentially higher 
emissions for the Joplin area.  The Joplin area is also urbanized and includes an area of 
higher population density than the surrounding area.  However, since these counties are 
more distant, are part of a stand-alone statistical area that serves as a regional 
employment center, and the connection to the Springfield MSA or Cedar County is not 
sufficiently strong; the counties within the Joplin MSA are not being recommended for 
inclusion in either area.  This conclusion is based on the Clean Air Act language for 
contribution to “nearby” violations.  Missouri has determined the lack of “connectivity”, 
distance from the metropolitan complex, and the fact that Joplin is not contiguous with 
the Springfield MSA supports the exclusion from the Springfield and Cedar County 
nonattainment areas.  Further, one of the major NOx sources in Jasper County is the 
Empire District – Asbury power plant.  Under the Clean Air Interstate Rule and/or the 
Missouri statewide NOx rule (10 CSR 10-6.350), this source has control requirements to 
limit NOx emissions.   Also, there is no continuous urbanized area along Highway 44 
between Springfield and Joplin.  It is important to note that under the most recent revision 
to Missouri’s statewide ozone network, the Joplin area will begin ozone monitoring for 
the 2009 ozone season.   
 
The two counties in the Branson MSA contain a high level of anthropogenic precursor 
emissions.  This area is moderately connected to the Springfield MSA and is a high 
population growth area (Taney County nearly 50% growth between 2000 and 2020).  The 
Branson area is upwind of and contiguous to the Springfield MSA and Hillcrest monitor 
on a frequent basis based on the windrose and trajectory analyses conducted by the 
department.  The Branson area is also urbanized and includes areas of higher population 



 

 

density than surrounding areas.  Overall, the high level of emissions in these two counties 
and the large projected growth of the area are the primary rationale for the 
recommendation of a nonattainment designation using the 2005-07 design values. 
 
Christian County is part of the Springfield MSA and the north-central portion of the 
county is part of a contiguous urbanized and population dense area near Springfield.  The 
emission totals from Christian County are moderately high for the area and its location 
due south of the Greene County monitor also indicates a high frequency of potential 
contribution to violations to the north.  Christian County is the most “connected” county 
to Greene County using the 2004 residence/employment data.  The growth rate between 
2000 and 2020 for Christian County is the highest in the entire state of Missouri at almost 
100%.  The projected population will exceed 100,000 and the growth of this county will 
impact ozone concentrations in the future.  The level of existing emissions, the upwind 
nature of the county, and the extraordinary projected growth are the rationale for 
inclusion of Christian County in the recommended Springfield ozone nonattainment area 
using 2005-07 design values. 
 
The remaining counties (Barry, Lawrence, and Webster) also have moderately high 
emission totals and are located upwind on a portion of the days for the Hillcrest monitor 
based on the trajectory analysis.  The non-meteorological data composite for these 
counties is somewhat less than the other counties discussed above (low 30s vs. above 40 
for the counties above).  Further, the urbanization and population density for these 
counties is less than the counties documented above.  All these counties have far less than 
50,000 population although Webster County has a growth rate of 48% from 2000 to 
2020.  To be clear, the population for all three counties population is projected to be less 
than 50,000 people in 2020.  Based on the combination of these contribution factors for 
Barry, Lawrence, and Webster Counties; the department has decided to recommend an 
attainment designation for these counties. 
 
Based on Table SW6 and the meteorological conditions related to high ozone formation, 
there are several conclusions that can be drawn from the summarized data.  Greene 
County emissions contribute most to ozone concentrations at the Hillcrest monitor.  The 
high emission totals (along with corresponding ozone impact) for the Branson MSA 
counties (Taney and Stone) along their proximity to the Springfield MSA led to the 
conclusion that these counties also contribute to the Springfield ozone nonattainment 
area.  Christian County contains a portion of the continuous urbanized complex including 
Springfield, has the highest projected population growth rate in Missouri from 2000-2020 
(~100% growth), is upwind under certain meteorological conditions associated with high 
ozone concentrations in Springfield, is located inside the Springfield MSA, and has 
medium combined VOC/NOx emissions (>10 TPD).  These factors lead to the finding of 
contribution for the Springfield monitoring site. 
 
Webster, Polk, and Dallas Counties are in the Springfield MSA.  However, the emissions 
and population from Polk and Dallas are not sufficient to warrant any further evaluation 
for contribution to the Hillcrest monitor.  Further, these areas are downwind of Greene 
County during periods of elevated ozone concentration.  Webster County is the next most 



 

 

populated county after Christian County in the Springfield MSA, but does not include 
any portion of continuous urbanization from Springfield.  Webster has a projected growth 
rate of nearly 50%, but the 2020 projected population is still less than 50,000.  The 
combined emissions in Webster County are nearly the same as Christian and it is upwind 
of the Springfield monitor under certain meteorological conditions.  However, it is not 
upwind under the predominant ozone season wind directions of south and south-
southeast.  The combination of these factors leads to the conclusion that Webster County 
does not contribute frequently and significantly to ozone in the proposed Springfield 
nonattainment area.   
 
Barry County is not part of or contiguous with the Springfield MSA and is more rural in 
nature than other counties in this evaluation.  Notwithstanding the moderately high 
emission totals for the area; the distance to the downwind monitor, the relatively small 
population, and the lack of connection to the Springfield area are sufficient to determine 
Barry County does not have a significant contribution to the Springfield monitor.  
Lawrence County is not part of, but is contiguous with the Springfield MSA.  Lawrence 
has a very similar emission total to Barry County and is not strongly connected to either 
the Joplin or Springfield MSAs.  Lawrence has a relatively low population and the 
population is projected to grow 20% between 2000 and 2020.  The evaluation of these 
factors supports a finding of less than significant contribution to the Springfield ozone 
monitor.  The Joplin MSA Counties (Jasper and Newton) were found to be a separate 
emission area due to distance from the Springfield urban center, status as a large 
employment center (>75,000 employees), and somewhat limited connection to the 
Springfield MSA.  This finding led to the conclusion that Jasper and Newton Counties do 
not contribute to the downwind Hillcrest monitoring site.   
 
To summarize, the recommendation for designations in the Springfield/Southwest 
Missouri region are as follows: 
 
 2006-08 design value   All counties in the region attainment  
 

2005-07 design value  Springfield Nonattainment Area  
Greene, Christian, Taney, Stone 
 

     Cedar County Nonattainment under Section 182(h) 
      

All other counties in the region attainment 
 
COUNTY BY COUNTY SUMMARY 
 
The following is a county-by-county summary of the factors that were considered in the 
inclusion/exclusion evaluation for the Springfield 8-hour ozone nonattainment area.  
These factors include precursor emissions, air quality data, population, urbanization, 
commuter/traffic patterns (“connectivity”), meteorology, growth, and jurisdictional 
boundaries.  In addition, if special consideration should be given to some additional 
factors (i.e. location of emission sources in the county or distance from the core 



 

 

metropolitan area), this is also presented.  All factors in the applicable EPA guidance 
were considered, but some are not relevant to the area (geography/topography, overall 
emission reductions).   
 
Greene County 
 

1) Largest emissions for both VOC (23.3 TPD) and NOx (44.1 TPD) in Southwest 
Missouri 

2) Ozone monitoring for the 2005-07 period at the Hillcrest monitor shows a 
violation of the standard (77 parts per billion [ppb]); current 2006-08 data shows 
attainment of the standard (73 ppb) 

3) Largest population in the area (263,980) 
4) Core metropolitan area (Springfield) is in Greene County 
5) Largest annual VMT in the area (2.1 billion VMT/year) 
6) Meteorological analysis is supportive of frequent contribution 
7) 27% population growth between 2000 and 2020 (over 300,000 in 2020) 
8) Located in the Springfield MSA 
9) Two largest industrial NOx sources are included in the Missouri statewide NOx 

rule and in CAIR 
 
Jasper County 
 

1) Second largest emission in Southwest Missouri for NOx (13.9 TPD) and third 
largest for VOC (13.4 TPD) 

2) No ozone monitoring in the Joplin area (new monitoring will begin in 2009) 
3) Second largest population in the area (115,240) 
4) Limited connection to the core metropolitan area (Springfield) and contains part 

of its own economic/employment center 
5) Second largest VMT in the area (1.2 billion VMT/year) 
6) Meteorological analysis is supportive of contribution to El Dorado Springs 

monitor 
7) 30% population growth between 2000 and 2020 (136,000 in 2020) 
8) Located in the Joplin MSA and not contiguous with the Springfield MSA 
9) Largest industrial NOx source is included in the Missouri statewide NOx rule and 

in CAIR 
 

 
Taney County 
 

1) Second largest emission in Southwest Missouri for VOC (15.0 TPD) and 5.1 TPD 
for NOx 

2) No ozone monitoring in the Branson area  
3) Population of less than 50,000 (45,721) 
4) Some connection to the core metropolitan area (Springfield) 8,000 commuters per 

day from Branson area 
5) Medium VMT (622 million VMT/year) 



 

 

6) Meteorological analysis is supportive of contribution to the Hillcrest monitor 
7) 49% population growth between 2000 and 2020 (59,000 in 2020) 
8) Located in the Branson MSA and contiguous with the Springfield MSA 

 
Newton County 
 

1) Third largest emission in Southwest Missouri for NOx (7.1 TPD) and VOC (6.4 
TPD) 

2) No ozone monitoring in the Joplin area (new monitoring will begin in 2009) 
3) Population of more than 50,000 (56,038) 
4) Limited connection to the core metropolitan area (Springfield) and contains part 

of its own economic/employment center 
5) Third largest VMT in the area (944 million/year) 
6) Meteorological analysis is supportive of contribution to El Dorado Springs 

monitor 
7) 18% population growth between 2000 and 2020 (62,000 in 2020) 
8) Located in the Joplin MSA and not contiguous with the Springfield MSA 

 
Stone County 
 

1) Fourth largest emission in Southwest Missouri for VOC (10.8 TPD) and 5.1 TPD 
for NOx 

2) No ozone monitoring in the Branson area  
3) Population of less than 50,000 (31,552) 
4) Some connection to the core metropolitan area (Springfield) 8,000 commuters per 

day from Branson area 
5) Small VMT (400 million VMT/year) 
6) Meteorological analysis is supportive of contribution to Hillcrest monitor 
7) 31% population growth between 2000 and 2020 (40,000 in 2020) 
8) Located in the Branson and contiguous with the Springfield MSA 

 
Christian County 
 

1) Combined emissions over 10 TPD (VOC - 5.6 TPD and NOx - 5.1 TPD)  
2) No ozone monitoring in county 
3) Second largest population in the Springfield MSA (73,066) 
4) North central portion of county is contiguous with the Springfield metropolitan 

complex 
5) Medium VMT (728 million VMT/year) 
6) Meteorological analysis is supportive of contribution to Hillcrest monitor 
7) Largest projected population growth in Missouri between 2000 and 2020 (nearly 

100% - 107,000 in 2020) 
8) Located in the Springfield MSA 

 
Barry County 
 



 

 

1) Combined emissions over 10 TPD (VOC - 7.0 TPD and NOx - 4.3 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (36,197) 
4) No strong connection to the Springfield or Joplin metropolitan areas  
5) Low VMT (393 million VMT/year) 
6) Meteorological analysis is somewhat supportive of contribution to both El Dorado 

Springs and Hillcrest monitor  
7) 20% projected population growth between 2000 and 2020  
8) Not located in or adjacent to the Springfield MSA 

 
Lawrence County 
 

1) Combined emissions over 10 TPD (VOC - 5.5 TPD and NOx - 5.6 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (37,650) 
4) Some connection to the Springfield or Joplin metropolitan area (I-44) 
5) Medium VMT (851 million VMT/year) 
6) Meteorological analysis is somewhat supportive of contribution to both El Dorado 

Springs and Hillcrest 
7) 20% projected population growth between 2000 and 2020  
8) Not located in, but adjacent to the Springfield MSA 

 
Webster County 
 

1) Combined emissions over 10 TPD (VOC - 4.7 TPD and NOx – 6.0 TPD)  
2) No ozone monitoring in county 
3) Population of less than 50,000 (35,927) 
4) Somewhat connected to the Springfield metropolitan area (along I-44) 
5) Medium VMT (689 million VMT/year) 
6) Meteorological analysis is somewhat supportive of contribution to Hillcrest 
7) 48% projected population growth between 2000 and 2020 (2020 population of 

46,000)  
8) Located in the Springfield MSA 

 
Polk and Dallas Counties 
 

1) Combined emissions under 10 TPD (Polk/Dallas VOC - 3.7 / 2.4 TPD and NOx – 
3.5 / 1.8 TPD)  

2) No ozone monitoring in counties 
3) Population of less than 50,000 (Polk/Dallas - 30,216 / 16,831) 
4) Some connection to the Springfield metropolitan area   
5) Low VMT (Polk – 447 million and Dallas 216 million VMT/year) 
6) Meteorological analysis suggests these counties are downwind of the Springfield 

area 
7) Polk 34% and Dallas 27% projected population growth between 2000 and 2020 

(2020 population of less than 40,000 for both counties)  



 

 

8) Located in the Springfield MSA 
 
McDonald, Barton, and Dade Counties 
 

1) Combined emissions under 10 TPD (all VOC less than 4.3 TPD and all NOx less 
than 3.7 TPD)  

2) No ozone monitoring in counties 
3) Population of less than 50,000 (all counties less than 25,000) 
4) Limited connection to the Springfield metropolitan area   
5) Low VMT (all counties less than 325 million VMT/year) 
6) Meteorological analysis suggest these counties might contribute to the El Dorado 

Springs monitor 
7) All counties are projected to grow less than 20% between 2000 and 2020 (2020 

population of less than 30,000 for all counties)  
8) Not located in, but Dade is adjacent to the Springfield MSA 

 
Cedar County 
 

1) Combined emissions under 10 TPD (VOC – 4.6 TPD and NOx – 2.1 TPD)  
2) Ozone monitoring for 2005-07 at the El Dorado Springs monitor shows a 

violation of the standard (76 ppb); current 2006-08 data shows attainment of the 
standard (72 ppb) 

3) Population of less than 50,000 (13,729) 
4) Very limited connection to the Springfield metropolitan area   
5) Low VMT (145 million VMT/year) 
6) Meteorological analysis suggests this county is downwind of the Joplin/Tulsa or 

Northwest Arkansas areas 
7) Projected population decrease between 2000 and 2020 (-1.7%)  
8) Located not in, but adjacent to the Springfield MSA 
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Figure SW1b - Ozone Sites and 05-07 Design Values
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Figure SW3 - Urbanization 2000
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Figure SW5 - NOx Point Sources 2007
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Figure SW6 - VOC Point Sources 2007

Missouri Department of Natural Resources
Division of Environmental Quality
Air Pollution Control Program
Prepared by Bern Johnson 22 SEP 08

0 25 5012.5 Kilometers

VOC emisssion in tons per day
0 - 0.1

0.2 - 0.5

0.6 - 2

2.1 - 6

> 6



Figure SW7  –
NOx Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



Figure SW8  –
VOC Emission Density

July 7, 2002 – 8 AM July 7, 2002 – 3 PM



TABLE SW3 2009
2009 VOC 2009 NOx 2000 2007 2006 Million VMT % VOC % NOx Pop. Growth Employment

COUNTY Emission (TPD) Emission (TPD) Population Population Employment per year MSA MSA 2000-07 % (MSA)
GREENE 23.26 44.06 240,391 263,980 146,362 2592.4 58.8% 72.9% 9.8% 83.2%
CHRISTIAN 5.62 5.09 54,285 73,066 13,634 728.2 14.2% 8.4% 34.6% 7.8%
WEBSTER 4.66 6.04 31,045 35,927 5,530 851.2 11.8% 10.0% 15.7% 3.1%
DALLAS 2.39 1.75 15,661 16,831 2,736 216.2 6.0% 2.9% 7.5% 1.6%
POLK 3.63 3.49 26,992 30,216 7,585 447.2 9.2% 5.8% 11.9% 4.3%
MSA TOTAL 39.56 60.42 368,374 420,020 175,847 4,835.1 100.0% 100.0% 14.0% 100.0%

Cedar 4.61 2.07 13,733 13,729 2,785 144.7 11.7% 3.4% 0.0% 1.6%
Dade 2.82 2.00 7,923 7,523 1,442 94.7 7.1% 3.3% -5.0% 0.8%
Lawrence 5.48 5.56 35,204 37,650 7,587 688.5 13.8% 9.2% 6.9% 4.3%
Barry 6.97 4.32 34,010 36,197 15,121 393.3 17.6% 7.1% 6.4% 8.6%
Stone 10.77 3.62 28,658 31,552 5,689 394.9 27.2% 6.0% 10.1% 3.2%
Taney 14.96 5.13 39,703 45,721 21,631 622.8 37.8% 8.5% 15.2% 12.3%
McDonald 4.33 2.90 21,681 22,895 5,535 323.7 10.9% 4.8% 5.6% 3.1%
Newton 6.42 7.07 52,636 56,038 17,061 944.1 16.2% 11.7% 6.5% 9.7%
Jasper 13.36 13.85 104,686 115,240 55,716 1235.0 33.8% 22.9% 10.1% 31.7%
Barton 2.75 3.71 12,541 12,719 4,631 258.6 6.9% 6.1% 1.4% 2.6%

2006 Employment Data from County Business Patterns dataset



TABLE SW4

County 2000 2010 2020 2030 00-10 Growth % 00-20 Growth %
GREENE 240,391 272,322 305,012 329,825 13.3% 26.9%

CHRISTIAN 54,285 79,937 107,318 131,066 47.3% 97.7%
WEBSTER 31,045 37,946 45,880 53,282 22.2% 47.8%

POLK 26,992 31,470 36,172 40,139 16.6% 34.0%
DALLAS 15,661 17,432 19,984 22,172 11.3% 27.6%

Jasper  104,686 119,317 136,389 152,490 14.0% 30.3%
Newton  52,636 57,265 62,218 66,663 8.8% 18.2%

Taney  39,703 48,463 59,227 68,041 22.1% 49.2%
Lawrence  35,204 38,905 43,272 47,249 10.5% 22.9%

Barry  34,010 37,072 40,917 44,295 9.0% 20.3%
Stone  28,658 32,994 37,427 40,346 15.1% 30.6%

McDonald  21,681 23,401 25,625 28,078 7.9% 18.2%
Cedar  13,733 13,756 13,493 13,207 0.2% -1.7%
Barton  12,541 12,910 13,173 13,730 2.9% 5.0%
Dade  7,923 7,559 7,294 6,977 -4.6% -7.9%



Table SW5
Place of Residence/Employment Matrix (County by County)
Missouri Employment
Residence Barry Barton Cedar Christian Dade Dallas Greene Jasper Lawrence McDonald Newton
Greene 716 59 205 3,596 183 167 84,773 1,279 875 64 312
Christian 206 16 37 6,333 21 39 13,861 341 332 31 75
Webster 74 20 15 336 28 60 6,246 133 120 19 30
Polk 32 9 146 175 50 306 3,372 147 81 11 24
Dallas 20 2 18 40 4 1,155 837 24 24 22 6

Jasper 516 543 16 141 61 15 2,234 29,193 399 322 6,163
Newton 700 70 14 89 26 14 873 6,945 204 774 10,438
Taney 42 7 5 256 2 6 1,211 152 23 19 47
Lawrence 2,699 38 12 156 61 17 1,873 469 4,053 26 178
Barry 7,274 45 6 85 13 3 751 303 860 67 218
Stone 393 16 5 429 8 4 1,501 133 238 18 35
McDonald 88 6 1 14 2 1 98 196 10 2,114 776
Barton 49 3,343 35 22 110 7 170 660 44 13 158
Cedar 27 223 2,229 22 113 26 252 72 40 0 25
Dade 37 232 28 26 1,108 4 534 85 90 1 18
Springfield MSA 1,048 106 421 10,480 286 1,727 109,089 1,924 1,432 147 447
Missouri Total 12,873 4,629 2,772 11,720 1,790 1,824 118,586 40,132 7,393 3,501 18,503
Joplin MSA 1,216 613 30 230 87 29 3,107 36,138 603 1,096 16,601

Connect Total 15,416 5,704 3,784 13,711 2,610 2,752 145,580 50,488 8,359 6,645 25,460



Missouri Employment Springfield Total Residents % Work in % Work in
Residence Polk Stone Taney Webster Joplin MSA Total MSA Who Work MSA County
Greene 663 508 1,850 764 1,591 96,014 89,963 118,211 76.10% 71.71%
Christian 102 360 1,371 204 416 23,329 20,539 27,049 75.93% 23.41%
Webster 47 56 225 3,720 163 11,129 10,409 13,329 78.09% 27.91%
Polk 4,775 17 90 37 171 9,272 8,665 11,606 74.66% 41.14%
Dallas 159 4 27 55 30 2,397 2,246 6,327 35.50% 18.26%

Jasper 61 59 214 56 35,356 39,993 2,507 46,387 5.40% 62.93%
Newton 31 33 126 23 17,383 20,360 1,030 23,461 4.39% 44.49%
Taney 14 472 12,367 37 199 14,660 1,524 18,191 8.38% 67.98%
Lawrence 36 112 105 42 647 9,877 2,124 15,521 13.68% 26.11%
Barry 10 119 119 50 521 9,923 899 12,930 6.95% 56.26%
Stone 31 2,786 3,463 29 168 9,089 1,994 11,110 17.95% 25.08%
McDonald 2 8 13 2 972 3,331 117 6,993 1.67% 30.23%
Barton 17 470 6 17 818 5,121 233 5,294 4.40% 63.15%
Cedar 233 16 19 21 97 3,318 554 5,091 10.88% 43.78%
Dade 58 3 7 12 103 2,243 634 3,342 18.97% 33.15%
Springfield MSA 5,746 945 3,563 4,780 142,141 176,522
Missouri Total 6,239 5,023 20,002 5,069 260,056 324,842 40.58%
Joplin MSA 92 92 340 79

Connect Total 7,641 5,423 25,884 6,288



Working in MSA Living in MSA Working in Joplin MSA Living in Joplin MSA
Living in Working in Living In Working In

GREENE 89,963 109089 1,591 3107
CHRISTIAN 20,539 10480 416 230
WEBSTER 10,409 4780 163 79
POLK 8,665 5746 171 92
DALLAS 2,246 1727 30 29

Jasper 2,507 1924 35,356 36138
Newton 1,030 447 17,383 16601
Taney 1,524 3563 199 340
Lawrence 2,124 1432 647 603
Barry 899 1048 521 1216
Stone 1,994 945 168 92
McDonald 117 147 972 1096
Barton 233 106 818 613
Cedar 554 421 97 30
Dade 634 286 103 87



 
 

METEOROLOGY OF 8-HOUR OZONE FORMATION IN MISSOURI 
 

The Environmental Protection Agency has defined the ozone season for Missouri as April 1st 
through October 31st.  During this time, the synoptic scale climatological pattern over Missouri is 
one in which local weather conditions are dominated by subtle shifts in the position of the 
Bermuda high located over the western Atlantic Ocean.  The flow around this high-pressure 
center typically brings southerly flow to the region along with warm, humid air that often leads 
to hazy conditions during the summer months.  Other smaller-scale weather features that 
accompany the dominant Bermuda high – transient features such as frontal boundaries and 
thunderstorms can create highly variable spatial and temporal ozone concentrations.   
 
In order to reduce the frequency and severity of future ozone exceedances, the Department’s Air 
Pollution Control Program (APCP) conducted a study to identify key meteorological conditions 
that repeatedly led to ozone concentrations in excess of 75 parts per billion.  Due to spatial, 
climate and/or source location differences the analysis was divided into Springfield, Kansas City, 
St. Louis and Southeast and Southwest Missouri regions.  The meteorological parameters the 
APCP staff determined significant were analyzed using synoptic scale, mesoscale, and 
microscale information.  The analysis included the identification of meteorological regimes, an 
air parcel trajectory analysis, and a wind rose evaluation.   
 
The identification of the meteorological regimes revealed that the severity of meteorological 
conditions necessary to cause 8-hour ozone exceedances under the previous standard of 85 parts 
per billion did not have to be present for 8-hour ozone exceedances to occur under the revised 
standard of 75 parts per billion.  Using air parcel trajectories, the transport path of pollution 
during and prior to exceedance days was revealed, which indicated where the plume was 
traveling from.  Likewise, the wind rose plots provided an indication of localized pollution 
movement during the ozone season.   
 
It is important to note that this evaluation is essential because it can aide in the selection of 
episodes for photochemical modeling, the determination of control strategies, tracking trends in 
ozone concentrations, and identifying areas that have emission sources which contribute to 
elevated ozone.  The steps taken to during this analysis are documented below along with the 
results obtained from the analysis. 
 
AIR QUALITY MONITORING AND METEOROLOGICAL DATA 
 
Ambient air quality monitoring and meteorological data for the most recent five year period in 
which comprehensive data was available was selected for this analysis.  The five year period 
included the following years: 2003, 2004, 2005, 2006, and 2007.  The use of the latest five years 
of air quality data reduced concern regarding significant differences in ozone precursor 
emissions due to controls and/or growth within each area.  However, the use of five years does 



not provide a comprehensive examination of all meteorological conditions that will cause 
exceedances of the 8-hour ozone National Ambient Air Quality Standard (NAAQS).   
 
For the purposes of this study, an ozone event was defined as one or more day(s) that either had 
concentrations over the 8-hour ozone NAAQS (75 parts per billion) or days that were part of an 
increasing pattern of ozone in the region.  The days leading up to ozone concentrations in excess 
of the NAAQS allowed data reviewers to determine what type of meteorological pattern was in 
place during ozone events.  The identification of these events will also provide valuable 
information regarding the appropriateness of these potential episodes for input into future 
photochemical modeling studies that may be required under the Clean Air Act.  The events 
identified for the Springfield, Kansas City, St. Louis and Southeast and Southwest Missouri 
regions are contained in Tables 1, 2, 3, 4A, and 4B respectively.    
 
Surface maps, 850 hectopascal (hPa) maps, and hourly surface data concerning the 
meteorological conditions surrounding these ozone events were obtained from the National 
Climatic Data Center (NCDC).  The hourly surface data included National Weather Service 
ASOS measurements from the Springfield regional Airport (KSGF), Kansas City International 
Airport (KMCI), Lambert International Airport (KSTL), and St. Louis Downtown Airport 
(KCPS). 
 
METEOROLOGICAL REGIME DEVELOPMENT 
 
In order to identify typical meteorological conditions that led to elevated 8-hour ozone 
concentrations, the Department’s Air Pollution Control Program reviewed each day contained 
within Tables 1, 2, 3, 4A and 4B.  The events chosen for this analysis were based upon 
concentrations approaching, or exceeding the NAAQS standard of 75 parts per billion, and the 
majority of 8-hour exceedances were multi-day events, or “episodes”.   
 
Under the previous 8-hour ozone NAAQS of 85 ppb, only the very favorable conditions would 
produce monitored exceedances.  To get an eight hour average reading over 85 ppb meant that 
solar, wind and thermal profiles had to coincide and persist for several hours.  With the lowered 
8-hour standard of 75 ppb, the weather pattern of influence did not necessarily require the 
strength or persistence of solar, wind, or thermal profiles as under the previous NAAQS.  When 
developing regimes to categorize the ozone exceedance days, some of these less-ideal setups did 
not fit into a broad category of synoptic scale flow as analyzed in previous years.  Instead, a 
smaller mesoscale or microscale weather feature was the dominant influence over ozone readings 
in a given area.  The meteorological regimes identified in this section refer to the prevailing 
synoptic, mesoscale, or microscale meteorological conditions that impacted the monitor area of 
interest.   
 
The weather systems influencing the formation, concentration, and transport of ozone and it’s 
precursors vary in size and duration from the large synoptic scale features such as a Bermuda 
high, to smaller transient mesoscale high pressure systems, to narrow, microscale fronts.  
Because ozone forms in the presence of sunlight, weather features that affect the duration and 
intensity of incoming solar radiation, or insolation, are very influential on monitored ozone 
concentrations.  Subsidence, or sinking motion, can concentrate ozone near the surface; the 
proximity of a mesoscale center of high pressure can be influential on ozone concentration on 



small time and area scales.  The horizontal near-field transportation of ozone is primarily 
determined by the low level wind direction and speed, both of which are determined by the 
prevailing pressure pattern at a regional or local scale.   
 
Because of the transient nature of weather systems, the regime of influence may change for a 
given Missouri location over an ozone episode.  In addition, when smaller scale weather features 
are the dominant influence on ozone exceedance, the regime classification may differ across the 
state on any given day.  Maps containing examples of the synoptic conditions associated with 
each regime are contained in Figures 1 - 7.  The maps were provided by the National Climatic 
Data Center (NCDC). 
 
Meteorological Regime #1: “Progressive Northerly Flow” 
 
 Synoptic Features 

Regime #1 occurs as a mobile high pressure system develops over the Ohio 
Valley or Great Lakes and moves toward the east coast.  Frontal systems are often 
present over the Northern Plains and/or the Lower Mississippi Valley or 
Southeast United States.  The large-scale surface wind flow over Missouri is from 
the east to south.  Regime #1 frequently transitions into Regime #2 as the center 
of high pressure moves east off the Atlantic coast.  Days, monitors that exceeded, 
and the values of the monitors that exceeded from Regime #1 can be found in 
Table 5. 
  

Meteorological Regime #2: “Bermuda High” 
 
 Synoptic Features 

Regime #2 occurs as a strong Bermuda high forms over the Atlantic Coast.  The 
high pressure center may be present over the Southeastern US, Mid-Atlantic US, 
or off the Atlantic coast.  The strength and location of the Bermuda high will 
determine the southern extent of a common frontal boundary that lies north of 
Missouri across the northern Plains.  The large-scale surface flow is generally 
from the south across Missouri with Regime #2.  It is important to note that this is 
a persistent pattern that generally lasts multiple days and often leads to severe 
ozone episodes.  This regime can transition to Regime #3 if the Bermuda High 
moves southeast or weakens, allowing the frontal boundary north of Missouri to 
advance south through the state or Regime #6 if the front stalls over Missouri.  
This regime can also transition to Regime #7 if a secondary high center develops 
near Missouri and becomes the dominant influence over ozone formation and 
transport.  Days, monitors that exceeded, and the values of the monitors that 
exceeded from Regime #2 can be found in Table 5. 

 
Meteorological Regime #3: “Frontal Passage” 
 



 Synoptic Features 
The synoptic setup over Missouri is usually in transition with Regime #3; one air 
mass is being displaced as a frontal boundary moves across an area of interest.  
The front acts on the microscale to concentrate and push the ozone plume in the 
direction of frontal motion.  A specific pattern in monitor exceedances had to be 
seen across the area of interest, and wind flow patterns vary depending on the 
direction of air mass and frontal motion.  This regime can transition into Regime 
#4 or #5 depending on the location of high pressure behind the front and 
proximity of a secondary front.  Days, monitors that exceeded, and the values of 
the monitors that exceeded from Regime #3 can be found in Table 5. 
 

Meteorological Regime #4: “Transient Northern High” 
 
 Synoptic Features 

Regime #4 represents a localized high pressure system that moves towards the 
south from the Iowa vicinity into Missouri and then continues on an eastward 
path.  This system is smaller in scale than the Bermuda high, bringing with it 
generally light easterly winds, subsidence, and clear skies.   Days, monitors that 
exceeded, and the values of the monitors that exceeded from Regime #4 can be 
found in Table 5. 
 

Meteorological Regime #5: “The Box” 
 
 Synoptic Features 

This less-frequent regime occurs as an initial frontal boundary passes through 
Missouri and high pressure builds in behind the front.  A second front approaches 
Missouri from the west and acts to trap pollutants in the lowest levels of the 
atmosphere between the boundaries, essentially boxing in the state of Missouri.  
Days, monitors that exceeded, and the values of the monitors that exceeded from 
Regime #5 can be found in Table 5.  
 

Meteorological Regime #6: “Stationary Front” 
 
 Synoptic Features 

As high pressure builds over the eastern US, a stationary front lies in an east-west 
orientation across Missouri.  The boundary advances and retreats little over the 
course of several days.  Each small push acts to concentrate ozone on one side of 
the boundary and push it toward a specific portion of the area of interest.  Large 
scale wind flow is light and usually converges at the stationary frontal boundary.  
If the frontal boundary eventually migrates north of Missouri and a Bermuda high 
builds southeast of Missouri, then Regime #6 can transition to Regime #2.  Days, 
monitors that exceeded, and the values of the monitors that exceeded from 
Regime #6 can be found in Table 5. 
 



Meteorological Regime #7: “Bermuda High Retrogrades/Subsidence” 
 
 Synoptic Features 

With the strong Bermuda High southeast of Missouri, secondary weaker centers 
of high pressure form near or just south of Missouri.  These smaller highs tend to 
create light winds over the state, bring stronger subsidence to the region, and 
show little movement.  Days, monitors that exceeded, and the values of the 
monitors that exceeded from Regime #7 can be found in Table 5. 

 
 
METEOROLOGY AND SEVERITY/FREQUENCY OF OZONE EPISODES BASED 

ON REGIME 
 
The number of monitor sites exceeding 75 parts per billion and the relative concentration 
reported at each site revealed that the severity and frequency of each ozone event differed from 
the Springfield, Kansas City, St. Louis, Southeast and Southwest Missouri regions.  Additionally, 
when each day was placed within its meteorological regime it was noted that although the 
regimes overlap, the synoptic pattern leading to the most frequent and severe ozone 
concentrations also varied across the state, see Table 5. 
 
In the St. Louis region the meteorological conditions associated with Regimes #2, #3, #5, #6, and 
#7 all resulted in at least one monitor reporting 8-hour concentrations greater than 100 parts per 
billion during the 5 year period; however, only Regimes #2, #3, #5 and #7 had multiple monitor 
exceedances over this threshold.  Regimes #1 and #4 remained below 100 parts per billion. 
 
In the Kansas City region the meteorological conditions associated with Regimes #2, #5, and #7 
resulted in 8-hour average ozone concentrations exceeding 100 parts per billion.  Only Regime 
#2 had multiple monitor exceedances over the 100 parts per billion threshold.  The remaining 
regimes all had concentrations less than 100 parts per billion. 
 
The Springfield and Southeast and Southwest Missouri regions had no exceedances greater than 
the 100 parts per billion threshold. 
 
In addition to reviewing the severity of ozone concentrations under certain meteorological 
conditions, the likelihood that ozone concentrations in excess of the 8-hour ozone standard 
would occur was evaluated.  In the St. Louis region, Regimes #1 and #2 occurred most 
frequently and often were associated with the same episode.  Regimes #3, #4, and #7 all 
regularly occurred, with Regimes #5 and #6 being the least frequent. 
 
Much like St. Louis, the Kansas City region had the most frequent ozone exceedances occur 
under Regimes #1 and #2.  Unlike St. Louis, the Kansas City region only had Regimes #4 and #7 
occur regularly, leaving the frontal passage regime, Regime #3, as a less frequent regime.  Along 
with Regime #3, Regimes #5 and #6 also were relatively infrequent when compared to Regimes 
#1, #2, #4, and #7.  
 



The Springfield region also had Regimes #1 and #2 result in the most frequent ozone 
exceedances.  Like St. Louis, Regimes #3, #4, and #7 were the next most frequent, with Regimes 
#5 and #6 not occurring at all. 
 
The Southeast and Southwest Missouri regions had Regimes #1, #2 and #3 occurring most 
frequently, with Regime #3 occurring as frontal passages through the St. Louis and Kansas City 
regions pushed ozone concentrations towards the El Dorado Springs, Bonne Terre, and Farrar 
monitors.  Regimes #4, #5, and #7 were the next most frequent, with Regime #6 not occurring at 
all.  It is important to note that since the Southeast and Southwest Missouri monitors are spread 
over a large area, comparing the frequencies of these regimes may not be as significant. 
 
When looking specifically at the Farrar monitor, it showed the same pattern of meteorological 
regime influences.  For the 36 days when the Farrar monitor exceeded the 8-hour average of 75 
ppb, almost half of the days were under Regime #2 (see Table 6), under the influence of the 
Bermuda High.  The southerly winds that dominate with Regime #2 do not favor ozone or 
precursor transport from St. Louis directly influencing the Farrar monitor; instead, the dominant 
southerly wind direction would indicate an influence from the Memphis area.  Regimes #1 and 
#7 together account for another almost 38% of Farrar exceedance days, and with both regimes 
the dominant wind is from the east, suggesting an influence from the Ohio Valley.  
Meteorological Regime #3 on June 9, 2006 was analyzed with a frontal passage from north to 
south across the St. Louis area, favoring the transport of ozone and it’s precursors toward the 
Farrar monitor; this is the only case out of 36 Farrar exceedance days where the meteorological 
regime favored St. Louis as an ozone source region for Farrar.   
 
Bonne Terre exceedances number 41 days with 8-hour average ozone readings over 75 ppb 
between 2003 and 2007; meteorological Regimes #1, #2, and #3 account for over 70% of 
exceedance days.  The general wind flow pattern with Regimes #1 and #2 are from the southwest 
to the east, all directions that favor transport regions from far southern Missouri or the Memphis 
region east to the Ohio Valley.  Regime #3, associated with frontal passages that concentrate and 
transport ozone or its precursors, has a varied dominant wind direction because of the localized 
areal and temporal nature of frontal boundaries.  On three of the nine frontal passage regime 
days, August 22, 2003, July 22, 2005, and June 9, 2006, frontal passages through the eastern half 
of Missouri created wind flow patterns passing south from St. Louis toward the Bonne Terre 
monitor site.  These numbers indicate that less than 10% of Bonne Terre exceedances can be 
attributed to St. Louis when looking strictly at meteorological regimes.  For a further analysis of 
Bonne Terre exceedances, see Table 7. 
 
When comparing the Southeast exceedance regimes, notable differences were apparent.  A 
higher percentage of Regime #1 exceedances occurred for Bonne Terre than Farrar.  With a 
dominant easterly wind flow under Regime #1, a simple comparison shows that the transport 
region east of Bonne Terre contributes more toward the number of exceedances than does the 
region directly east of Farrar.  In contrast, there is a higher percentage of Regime #2 occurrences 
on Farrar exceedance days than Bonne Terre; this result suggests that the transport region 
southwest to southeast of Farrar (mainly along the Mississippi and Ohio River corridors) 
contributes to more exceedances than the area southwest to southeast of Bonne Terre (mainly 
southeastern Missouri).  Regime #3 exceedances that can be attributed to a general wind flow 



from St. Louis were also more frequent for Bonne Terre than Farrar, possibly because Bonne 
Terre is closer to St. Louis.   
 
The El Dorado Springs monitor is located between Kansas City and Springfield, and it 
experienced exceedances on 25 days from 2003 to 2007.  The most frequent regime again is 
Regime #2 with 40% of days attributed to a Bermuda High pressure bringing general southerly 
flow to southwest Missouri, but subtle differences from SE to SW cause the source region of 
influence to vary.  On five days, Springfield is more of an influence on the El Dorado Springs 
monitor under Regime #2 because of southeasterly flow and Springfield’s upwind position, but 
three days showed more southwesterly flow, suggesting southeast Kansas or northeastern 
Oklahoma were the source regions of interest.  The next most prevalent regime was #3 with a 
quarter of the events occurring with a frontal passage; the subtle deviation in wind direction 
away from south suggests transport regions from Oklahoma to Springfield.  Regimes #1, #4, #5 
and #6 do not indicate direct influences from either Kansas City or Springfield, leaving open the 
possibility of other transport regions.  For a further analysis of El Dorado Springs exceedances, 
see Table 8. 
 
The most notable difference in ozone exceedance regime between regions was the frequency of 
Regime #2.  The St. Louis region had significantly more occurrences than the other regions.  
Being closer in proximity to the Bermuda High, St. Louis was more significantly influenced by 
this summer climatological feature, resulting in the higher number of Regime #2 events in St. 
Louis.  Also important to note is that Regime #3 ozone exceedances were noted more frequently 
in the St. Louis and Kansas City regions than in the Springfield region.  This occurred as fronts 
often stalled and/or fell apart prior to reaching southern Missouri. Ozone may have been focused 
and concentrated downwind of Springfield on frontal passage days, but with only two monitor 
locations, the direction of plume movement may not have been captured by the network. 
 
Tables 9-12 were also used in the frequency/severity analysis.  Table 9 includes the number of 
regime exceedances per year broken down by region.  Table 10 is an incremental breakdown by 
monitor and by regime.  Table 11 is broken down into the increments that were used in the 
trajectory analysis.  More information on Table 11 can be found in the trajectory analysis section 
below.  Table 12 includes exceedances by site and by regime for all levels of exceedance. 
 
The analysis of the meteorological regimes and the exceedances associated with each provides 
insight into the severity of ozone episodes and the typical weather patterns that occurred.  In 
agreement with the 2003 Eight Hour Ozone Boundary Recommendation, typically the most 
severe Missouri ozone episodes occurred with a strong, persistent Bermuda high pattern.  The 
current analysis also points to a broadening of the weather patterns associated with exceedances 
of the new lowered 8-hour ozone standard. 
 
TRAJECTORY ANALYSIS 
 
Trajectory plots were created in order to understand air movement on a sub-regional scale.  This 
understanding is important because it helps determine the main transport corridors where 
pollution sources can have downwind impacts and as a result cause elevated ozone 
concentrations. 
 



Trajectory plots present an aerial view of the path an air parcel travels both horizontally and 
vertically before reaching its final destination.  Ozone exceedances measured at a monitor 
location are directly influenced by transport of ozone precursors prior to the exceedance time and 
date; therefore, back trajectories were used to help identify the dominant precursor transport 
corridors.  
 
The trajectory evaluation was conducted for every 8-hour ozone exceedance day at all monitors 
during 2003, 2004, 2005, 2006 and 2007 using the Hybrid Single-Particle Langrangian 
Integrated Trajectory (HYSPLIT) model.  The model start time was at 00 Coordinated Universal 
Time (UTC) the day following the exceedance (either 6 pm or 7 pm local time on the day of the 
8-hour average exceedance) and the air parcel was modeled to see the horizontal and vertical 
transport during the previous 24 hours.  This start time captured the afternoon/morning hours of 
the exceedance date and the night from the day prior. 
 
The HYSPLIT model allows the user to specify the type of meteorological dataset that will be 
used to compute the trajectory plots.  For 2003, Eta Data Assimilation System (EDAS) data with 
a horizontal resolution of 80 km was used, and for 2004 - 2007 the newly available and higher-
resolution 40 km horizontal resolution EDAS data was used.  EDAS data covers the continental 
United States and contains three-hourly grids of wind, temperature, moisture, and surface 
characteristics; higher resolution data (the smallest available grid size) was chosen because the 
fine-scale details of flow patterns will be better depicted compared to a coarser grid.  In all cases, 
the HYSPLIT model was used to analyze parcels beginning at the surface. 
 
As stated previously, the trajectory plots included all exceedance days for each monitor.  The 
trajectory was plotted starting at the monitor of interest and followed the meteorological 
conditions of the prescribed timeframe.  After generating all of the trajectory plots, the outputs 
were formatted and then plotted in a Geographic Information System (GIS).  In order to capture 
flow patterns, the plots were created by site and by the severity of the exceedances.  In the St. 
Louis and Kansas City regions, the threshold for “high” exceedances were exceedances greater 
than or equal to 85 parts per billion and greater than or equal to 84 parts per billion respectively.  
The Farrar, Houston, and Bonne Terre monitor sites were set to the St. Louis threshold, while 
Linn County and El Dorado Springs were set to the Kansas City threshold.  The threshold for the 
Springfield region included exceedances greater than or equal to 82 parts per billion.  The upper 
thresholds included roughly 30%-35% of all monitor exceedances from each region, with the 
percentage of exceedances depending on which region was evaluated.  The monitors broken 
down by threshold can be found in Table 11.  Each site had the upper and lower exceedances 
plotted, with the upper limits on plotted over the lower limits.  The upper limits are denoted in 
red and the lower limits in blue.  These trajectory plots are Figures 8-47. 
 

CONCLUSIONS 
 

St. Louis – The wide array of monitor locations in the St. Louis region makes identifying 
a specific trajectory direction difficult; however, in many cases a southerly component 
was present.  As the previous trajectory analysis revealed in 2003, the dominant pattern 
were exceedances at sites that were downwind of the metropolitan area.  Even the Mark 
Twain monitor, located around 100 miles northwest of St. Louis, showed exceedance day 
transport when the monitor was downwind from the metropolitan area.  A link to the 



meteorological regimes appears in the clockwise curvature noted in many trajectories; the 
clockwise flow around high pressure systems such as the dominant Bermuda High and 
transient Northern High is a strong signal that there are some recurring weather patterns 
on ozone exceedance days.  The visual results from the trajectory analysis can be found 
as Figures 8 – 30. 
 
Kansas City – Unlike St. Louis, the bulk of the trajectories for the Kansas City region 
revealed a strong southerly component.  As in St. Louis, the trajectories indicated that 
monitors were generally located downwind of the metropolitan area.  Important to note is 
that a strong transport signal seemed apparent from Southeast Kansas and Northeast 
Oklahoma.  The visual results from the trajectory analysis can be found as Figures 31 – 
40. 
 
Springfield – The sparse monitor coverage and recorded exceedances made the 
trajectory analysis in the Springfield area difficult and resulted in few identifiable 
patterns.  A slim majority of trajectories ending at the Hillcrest monitor originated west to 
south of the site, corresponding to the location of the primary metropolitan area.  The 
visual results from the trajectory analysis can be found as Figures 41 and 42. 
 
Southwest Region – In the case of El Dorado Springs, only one trajectory originated 
near Kansas City and only one trajectory passed near Springfield.  The majority of El 
Dorado Springs trajectories came from the southwestern quadrant, suggesting far 
Southwest Missouri and Northeast Oklahoma as likely transport regions.  Linn County 
trajectories also showed little transport near Kansas City or Springfield, instead 
suggesting transport from Southeast Kansas or Northeast Oklahoma.  The visual results 
from the trajectory analysis can be found as Figures 43 and 44.  
 
Southeast Region – The Farrar monitor, southeast of St. Louis, showed no exceedance 
day trajectories directly from the St. Louis area, but a small sample of the lower limit 
exceedance days showed transport from a northwestern quadrant.  The majority 
originated from southern to eastern directions, suggesting areas from Southern Illinois 
toward Memphis are important transport corridors 24 hours before the Farrar monitor 
exceedances.  The Houston trajectories show only a small fraction of paths travelling 
from the St. Louis area; the majority of 24 hour trajectories travelled from Southeast 
Missouri into Southern Illinois.  The trajectories ending at Bonne Terre travel from 
widely distributed regions with only a signal toward the St. Louis region in the high 
exceedance cases (85 ppb or higher concentration).  Source or transport regions of 
interest for Bonne Terre stretch from south-central Missouri to Southern Illinois.  The 
trajectory analysis results can be found as Figures 45 – 47. 
 

The trajectory analysis allows the major transport corridors and geographic areas of influence to 
stand out on days with high ozone concentrations.  The results obtained from the trajectory 
analysis will allow the APCP to combine meteorological and geographic components of ozone 
formation and transport to better assess the various influences on ozone concentrations across the 
state. 
 
 



WINDROSE EVALUATION 
 
In order to have a full understanding of meteorological significance on events during the ozone 
season, a wind rose evaluation was conducted at the airports in Kansas City (KMCI), Springfield 
(KSGF) , and St. Louis (KSTL) using data from the NCDC for 2003, 2004, 2005, 2006, and 
2007.  It is important to note that the winds were broken up into sixteen 22.5 degree sectors.  
When creating these plots three questions were considered: what is the entire season for that 
region, during what months did the bulk of the events occur and what months had relatively few 
events?  After these questions were answered for each region, wind rose plots were generated 
using these parameters as variables. 
 
In the St. Louis region (including Farrar, Houston, and Bonne Terre due to lack of 
meteorological data), ozone exceedances occurred from April to September.  The bulk of the 
exceedances occurred from June to September with relatively few exceedances in April and 
May.  In the Kansas City region (including Linn County and El Dorado Springs due to lack of 
meteorological data), ozone exceedances occurred from April to September.  As in St. Louis, the 
bulk of the exceedances occurred from June to September with relatively few exceedances in 
April and May.  In order to be consistent with the St. Louis and Kansas City regions, April to 
September was considered to be the time of possible ozone exceedances for the season, even 
though no exceedances occurred during May or September.  The bulk of the exceedances 
occurred from June-August with a few exceedances in April.  A wind rose was developed for 
each of these scenarios using a 24-hour or diurnal period (12am-12am). 
 
In St. Louis, the diurnal cases in both the June to September and the April to September periods 
had a wide variance in wind direction but in general a southerly component was dominant.  The 
wind roses for the monitors in the St. Louis area can be found as Figures 48 and 49.  In Kansas 
City, the signals were much different with dominant directions very apparent.  The diurnal rose 
during the April to September and June to September periods showed strong southerly 
components with significant signals between the south and east sectors.  The wind roses for the 
monitors in the Kansas City area can be found as Figures 50 and 51.  In Springfield, the signals 
were also very clear.  The diurnal period showed very strong signals from the south and south-
southeast sectors.  The wind roses for the monitors in the Springfield area can be found as 
Figures 52 and 53. 
 
Evaluating these roses was helpful in determining what was “normal” over the large time scale 
evaluated for this analysis.  In many cases it revealed where normal transport of pollutants such 
as ozone would come from.  However, it is important to note that in the future, comparisons of 
the trajectory analysis and the regime analysis with the data from the wind rose evaluations could 
also be used to find significant microscale or synoptic scale meteorological anomalies that lead 
to some monitor exceedances.  The results obtained from the regime analysis, in conjunction 
with the trajectory and windrose analysis, will allow the Department’s Air Pollution Control 
Program to combine meteorological and geographic components of ozone formation, 
concentration, and transportation to better assess the various influences on ozone concentrations 
across the state. 



Figure 1: Regime #1 Example



Figure 2: Regime #2 Example



Figure 3: Regime #3 Example
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Figure 4: Regime #4 Example



Figure 5: Regime #5 Example



Figure 6: Regime #6 Example



Figure 7: Regime #7 Example
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FIGURE 48
KSTL APRIL - SEPTEMBER (DIURNAL)



FIGURE 49
KSTL JUNE - SEPTEMBER (DIURNAL)



FIGURE 50
KMCI APRIL - SEPTEMBER (DIURNAL)



FIGURE 51
KMCI JUNE - SEPTEMBER (DIURNAL)



FIGURE 52
KSGF APRIL - SEPTEMBER (DIURNAL)



FIGURE 53
KSGF JUNE - AUGUST (DIURNAL)



Date Regime Max Hillcrest S. Charleston
04/11/03 1 0.082 0.078
04/12/03 1 0.079 0.078 0.079
04/13/03 1 0.085 0.085 0.082
08/22/03 4 0.081 0.081
07/22/04 2 0.086 0.076
06/18/05 1 0.076 0.076
06/21/05 7 0.078 0.078
06/22/05 7 0.079 0.076
06/28/05 3 0.084 0.076
07/08/05 1 0.079 0.079
08/01/05 1 0.083 0.083
08/08/05 2 0.077 0.077
07/19/06 2 0.077 0.077
07/20/06 2 0.086 0.086
06/13/07 7 0.082 0.082
08/10/07 4 0.09 0.09
08/11/07 2 0.08 0.08
08/15/07 2 0.087 0.087

Table 1: Springfield Region Monitor Values During Exceedance Days (PPM)



Date Regime Max RG South Olathe JFK-Wyandotte Leavenworth A Leavenworth B Rocky Creek Liberty KCI Watkins Mill Trimble Lawrence
4/1/03 5 0.084 0.076 0.068 0.075 0.079 0.084 0.073 0.078
4/11/03 1 0.080 0.076 0.070 0.068 0.075 0.077 0.070 0.080 0.071
4/12/03 3 0.093 0.082 0.074 0.076 0.091 0.093 0.076 0.089 0.077
4/13/03 3 0.082 0.082 0.076 0.075 0.051 0.053 0.073 0.056 0.074
5/30/03 3 0.079 0.065 0.079 0.072 0.071 0.076 0.078 0.065 0.075 0.057
6/15/03 1 0.081 0.068 0.074 0.069 0.071 0.070 0.068 0.063 0.061 0.081
6/17/03 1 0.089 0.070 0.075 0.072 0.072 0.073 0.071 0.066 0.067 0.089
6/18/03 1 0.097 0.097 0.092 0.088 0.078 0.083 0.083 0.077 0.074 0.084
7/1/03 2 0.082 0.051 0.057 0.035 0.082 0.066 0.051 0.064 0.050 0.052
7/2/03 2 0.081 0.057 0.060 0.062 0.059 0.081 0.069 0.063 0.065 0.055
7/3/03 2 0.084 0.065 0.066 0.066 0.062 0.075 0.082 0.059 0.084 0.053
7/4/03 2 0.078 0.063 0.067 0.067 0.067 0.074 0.076 0.061 0.078 0.063
7/11/03 4 0.080 0.066 0.074 0.080 0.070 0.069 0.066 0.061 0.055 0.064
7/13/03 4 0.076 0.060 0.062 0.063 0.076 0.066 0.058 0.064 0.057 0.059
7/14/03 7 0.082 0.065 0.063 0.069 0.059 0.082 0.065 0.069 0.063 0.061
7/16/03 4 0.094 0.074 0.074 0.085 0.094 0.089 0.069 0.092 0.062 0.064
7/19/03 4 0.078 0.056 0.058 0.061 0.078 0.064 0.056 0.065 0.054 0.064
7/20/03 2 0.101 0.072 0.065 0.067 0.072 0.101 0.087 0.079 0.080 0.065
7/25/03 1 0.083 0.070 0.075 0.068 0.075 0.083 0.076 0.067 0.076 0.073
7/26/03 2 0.078 0.067 0.068 0.064 0.064 0.073 0.076 0.057 0.078 0.057
7/27/03 3 0.096 0.063 0.066 0.096 0.079 0.086 0.081 0.076 0.074 0.070
7/30/03 5 0.106 0.082 0.106 0.084 0.073 0.069 0.071 0.063 0.067 0.080
8/4/03 6 0.079 0.070 0.076 0.079 0.070 0.067 0.066 0.062 0.056 0.064
8/5/03 6 0.083 0.068 0.079 0.083 0.076 0.078 0.073 0.064 0.065 0.065
8/7/03 4 0.076 0.073 0.076 0.057 0.059 0.059 0.063 0.047 0.057 0.061
8/10/03 4 0.079 0.059 0.066 0.059 0.064 0.058 0.056 0.051 0.052 0.079
8/14/03 1 0.082 0.057 0.060 0.066 0.082 0.080 0.070 0.069 0.064 0.063
8/15/03 7 0.086 0.057 0.056 0.062 0.065 0.072 0.086 0.057 0.079 0.056
8/16/03 7 0.079 0.069 0.069 0.077 0.067 0.074 0.079 0.060 0.072 0.060
8/18/03 1 0.088 0.072 0.069 0.070 0.069 0.086 0.088 0.063 0.085 0.062
8/19/03 1 0.090 0.075 0.074 0.073 0.079 0.088 0.090 0.070 0.087 0.073
8/20/03 2 0.087 0.071 0.073 0.073 0.071 0.079 0.087 0.063 0.084 0.063
8/22/03 4 0.096 0.082 0.096 0.071 0.072 0.075 0.074 0.064 0.069 0.082
8/23/03 4 0.099 0.077 0.081 0.072 0.083 0.074 0.074 0.070 0.071 0.099
8/24/03 1 0.084 0.067 0.069 0.071 0.078 0.084 0.075 0.079 0.073 0.071
8/25/03 2 0.099 0.078 0.076 0.080 0.085 0.089 0.099 0.073 0.096 0.074
8/26/03 2 0.094 0.076 0.074 0.078 0.077 0.081 0.094 0.068 0.086 0.071
4/6/04 2 0.077 0.069 0.067 0.067 0.074 0.071 0.077 0.073 0.073 0.070 0.069
7/22/04 3 0.080 0.080 0.076 0.043 0.048 0.050 0.052 0.051 0.047 0.046 0.056
8/3/04 4 0.076 0.056 0.052 0.056 0.058 0.070 0.071 0.068 0.065 0.076 0.052
9/11/04 2 0.079 0.056 0.061 0.061 0.066 0.072 0.071 0.071 0.067 0.079 0.059
4/3/05 7 0.079 0.068 0.070 0.065 0.077 0.074 0.068 0.075 0.065 0.076 0.079
4/17/05 2 0.080 0.080 0.075 0.073 0.076 0.080 0.080 0.078 0.075 0.079 0.073
5/23/05 4 0.078 0.062 0.078 **** 0.060 0.057 0.056 0.057 0.048 0.057 0.067
5/25/05 2 0.083 0.063 0.067 0.073 0.073 0.083 0.072 0.080 0.062 0.081 0.062
6/2/05 1 0.077 0.062 0.060 0.063 0.075 0.077 0.070 0.077 0.063 0.076 0.067
6/20/05 2 0.096 0.080 0.085 0.079 0.096 0.073 0.069 0.078 0.057 0.068 0.073
6/21/05 7 0.104 0.082 0.079 0.104 0.077 0.072 0.085 0.093 0.067 0.073 0.064
6/22/05 7 0.097 0.074 0.074 0.079 0.074 0.097 0.092 0.084 0.079 0.093 0.070
6/23/05 2 0.080 0.069 0.070 0.067 0.073 0.079 0.079 0.074 0.074 0.080 0.072
6/24/05 2 0.088 0.070 0.075 0.070 0.073 0.087 0.083 0.082 0.075 0.088 0.068

Table 2: Kansas City Region Monitor Values During Exceedance Days (PPM)



Date Regime Max RG South Olathe JFK-Wyandotte Leavenworth A Leavenworth B Rocky Creek Liberty KCI Watkins Mill Trimble Lawrence
Table 2: Kansas City Region Monitor Values During Exceedance Days (PPM)

6/25/05 2 0.088 0.073 0.073 0.076 0.077 0.088 0.088 0.080 0.076 0.087 0.073
6/26/05 2 0.080 0.062 0.064 0.068 0.068 0.077 0.077 0.071 0.069 0.080 0.066
6/27/05 2 0.084 0.070 0.070 0.068 0.063 0.078 0.084 0.071 0.078 0.078 0.055
6/29/05 2 0.082 0.076 0.082 0.073 0.067 0.082 0.081 0.077 0.072 0.081 0.060
7/8/05 1 0.079 0.054 0.064 0.060 0.065 0.073 0.065 0.079 0.057 0.074 0.054
7/9/05 1 0.079 0.063 0.066 0.063 0.060 0.074 0.070 0.072 0.060 0.079 0.059
7/11/05 2 0.077 0.068 0.077 0.067 0.063 0.068 0.065 0.068 0.053 0.065 0.073
7/12/05 2 0.081 0.081 0.080 0.073 0.076 0.076 0.078 0.071 0.072 0.076 0.067
7/13/05 2 0.086 0.086 0.083 0.068 0.075 0.073 0.078 0.070 0.066 0.075 0.073
7/15/05 2 0.088 0.069 0.068 0.066 0.067 0.065 0.066 0.066 0.056 0.065 0.088
7/16/05 2 0.087 0.069 0.061 0.071 0.068 0.086 0.087 0.074 0.072 0.083 0.061
7/22/05 2 0.087 0.050 0.052 0.045 0.063 0.087 0.084 0.087 0.066 0.075 0.041
7/30/05 1 0.079 0.054 0.055 0.062 0.070 0.076 0.068 0.070 0.061 0.079 0.057
7/31/05 1 0.081 0.062 0.061 0.067 0.062 0.081 0.071 0.071 0.062 0.080 0.062
8/1/05 1 0.087 0.067 0.067 0.075 0.064 0.087 0.084 0.078 0.079 0.087 0.060
8/3/05 2 0.082 0.063 0.064 0.072 0.061 0.077 0.082 0.070 0.079 0.073 0.064
8/4/05 3 0.091 0.091 0.081 0.056 0.050 0.053 0.056 0.050 0.052 0.051 0.057
8/6/05 1 0.080 0.060 0.061 0.079 0.080 0.068 0.060 0.076 0.054 0.060 0.063
8/7/05 1 0.089 0.066 0.062 0.077 0.068 0.089 0.079 0.086 0.066 0.072 0.060
8/8/05 2 0.091 0.064 0.063 0.078 0.069 0.086 0.075 0.091 0.065 0.082 0.063
8/9/05 2 0.089 0.070 0.066 0.075 0.069 0.079 0.089 0.073 0.086 0.077 0.063
8/10/05 2 0.091 0.071 0.068 0.079 0.073 0.078 0.091 0.075 0.084 0.074 0.067
9/3/05 1 0.080 0.062 0.055 0.062 0.078 0.069 0.059 0.080 0.053 0.063 0.061
9/11/05 2 0.080 0.069 0.063 0.066 0.067 0.080 0.074 0.076 0.069 0.076 0.065
4/22/06 6 0.080 0.080 0.078 0.064 0.065 0.064 0.064 0.061 0.059 0.074
5/19/06 5 0.079 0.072 0.064 0.078 0.062 0.071 0.079 0.070 0.070 0.063
6/8/06 7 0.078 0.066 0.065 0.078 0.062 0.071 0.073 0.066 0.064 0.065
6/9/06 2 0.082 0.064 0.069 0.074 0.066 0.082 0.081 0.077 0.080 0.066
6/10/06 6 0.087 0.074 0.068 0.077 0.059 0.087 0.086 0.072 0.073 0.068
6/13/06 4 0.078 0.059 0.064 0.067 0.073 0.064 0.062 0.057 0.060 0.078
6/14/06 4 0.083 0.068 0.064 0.069 0.072 0.083 0.073 0.065 0.081 0.065
6/15/06 2 0.081 0.071 0.068 0.071 0.071 0.081 0.079 0.070 0.078 0.076
6/19/06 2 0.085 0.062 0.061 0.077 0.065 0.076 0.085 0.073 0.071 0.066
6/28/06 4 0.087 0.058 0.061 0.072 0.069 0.081 0.087 0.073 0.062 0.064
6/29/06 3 0.084 0.069 0.070 0.073 0.072 0.078 0.084 0.079 0.074 0.071
6/30/06 2 0.094 0.077 0.076 0.080 0.080 0.087 0.094 0.092 0.081 0.080
7/1/06 2 0.094 0.080 0.082 0.085 0.083 0.087 0.094 0.091 0.082 0.084
7/2/06 2 0.076 0.064 0.066 0.069 0.066 0.075 0.076 0.074 0.071 0.067
7/6/06 4 0.077 0.057 0.060 0.065 0.077 0.066 0.063 0.058 0.059 0.070
7/8/06 2 0.094 0.074 0.071 0.081 0.071 0.094 0.088 0.083 0.089 0.067
7/12/06 2 0.077 0.053 0.055 0.064 0.052 0.077 0.076 0.051 0.050 0.062
7/13/06 2 0.086 0.061 0.063 0.059 0.066 0.086 0.073 0.070 0.086 0.063
7/15/06 7 0.099 0.064 0.063 0.099 0.070 0.078 0.073 0.062 0.069 0.067
7/16/06 7 0.083 0.060 0.056 0.066 0.056 0.083 0.081 0.076 0.083 0.060
7/17/06 2 0.087 0.061 0.060 0.072 0.058 0.073 0.087 0.083 0.065 0.056
7/18/06 6 0.081 0.067 0.066 0.071 0.067 0.066 0.065 0.058 0.057 0.081
7/19/06 2 0.106 0.078 0.069 0.084 0.068 0.091 0.106 0.105 0.084 0.066
7/20/06 3 0.085 0.085 0.081 0.077 0.063 0.072 0.078 0.069 0.068 0.071
7/24/06 2 0.076 0.060 0.055 0.063 0.061 0.072 0.076 0.073 0.072 0.062
7/25/06 2 0.078 0.066 0.064 0.068 0.068 0.078 0.078 0.077 0.078 0.071
7/26/06 2 0.076 0.060 0.060 0.067 0.064 0.071 0.076 0.071 0.071 0.075



Date Regime Max RG South Olathe JFK-Wyandotte Leavenworth A Leavenworth B Rocky Creek Liberty KCI Watkins Mill Trimble Lawrence
Table 2: Kansas City Region Monitor Values During Exceedance Days (PPM)

7/28/06 3 0.085 0.056 0.057 0.066 0.070 0.085 0.073 0.065 0.081 0.058
8/5/06 1 0.084 0.070 0.064 0.072 0.066 0.084 0.072 0.067 0.077 0.066
8/6/06 2 0.092 0.065 0.066 0.073 0.065 0.078 0.092 0.071 0.069 0.067
8/7/06 3 0.085 0.074 0.070 0.062 0.066 0.070 0.066 0.059 0.060 0.085
8/8/06 6 0.080 0.066 0.066 0.061 0.065 0.065 0.064 0.059 0.058 0.080
8/9/06 3 0.093 0.062 0.061 0.066 0.067 0.083 0.093 0.093 0.083 0.066
8/11/06 1 0.076 0.065 0.070 0.061 0.053 0.054 0.056 0.050 0.050 0.076
8/17/06 2 0.087 0.064 0.062 0.065 0.061 0.079 0.079 0.068 0.087 0.064
8/22/06 5 0.084 0.063 0.068 0.060 0.060 0.056 0.056 0.049 0.052 0.084
8/23/06 5 0.085 0.064 0.068 0.070 0.067 0.082 0.079 0.072 0.085 0.066
8/24/06 5 0.081 0.068 0.068 0.066 0.063 0.081 0.075 0.065 0.080 0.066
5/13/07 5 0.083 0.065 0.061 0.073 0.067 0.082 0.073 0.068 0.083
6/13/07 7 0.084 0.072 0.071 0.071 0.076 0.084 0.072 0.071 0.080
6/14/07 7 0.095 0.081 0.079 0.078 0.095 0.089 0.083 0.077 0.090
6/15/07 2 0.088 0.066 0.063 0.070 0.088 0.082 0.073 0.071 0.081
6/16/07 7 0.089 0.063 0.064 0.072 0.080 0.089 0.081 0.079 0.087
7/6/07 7 0.083 0.031 0.050 0.071 0.066 0.083 0.066 0.056 0.081
7/16/07 2 0.081 0.044 0.048 0.052 0.051 0.075 0.061 0.048 0.081
7/25/07 2 0.082 0.064 0.064 0.067 0.069 0.082 0.069 0.063 0.080
7/26/07 2 0.086 0.070 0.066 0.067 0.070 0.079 0.086 0.084 0.073
8/1/07 4 0.099 0.057 0.059 0.079 0.088 0.099 0.079 0.069 0.086
8/10/07 4 0.084 0.057 0.057 0.060 0.069 0.084 0.075 0.064 0.082
8/12/07 2 0.099 0.054 0.050 0.064 0.061 0.092 0.099 0.070 0.061
8/14/07 2 0.078 0.059 0.061 0.064 0.070 0.073 0.078 0.072 0.065
8/15/07 2 0.078 0.060 0.058 0.064 0.071 0.071 0.078 0.070 0.069
8/16/07 3 0.080 0.078 0.080 0.077 0.067 0.070 0.070 0.061 0.055
8/17/07 5 0.077 0.063 0.061 0.063 0.077 0.076 0.066 0.057 0.062
8/28/07 2 0.078 0.069 0.061 0.065 0.064 0.076 0.078 0.073 0.072
9/2/07 1 0.079 0.069 0.064 0.071 0.063 0.078 0.079 0.066 0.067
9/3/07 2 0.078 0.072 0.064 0.068 0.069 0.078 0.077 0.073 0.073
9/4/07 2 0.076 0.058 0.057 0.057 0.065 0.076 0.066 0.058 0.075



Date Regime Max Arnold Sunset Hills Pacific S. Broadway Queeny Park Clark Margaretta Blair St. Clayton E. Saint Louis Maryland Heights Breckenridge Maryville Ferguson Edwardsville Wood River W. Alton Orchard Farm Alton Jerseyville Foley Nilwood Mark Twain
4/12/03 3 0.073 0.073 0.072 0.063 0.071 0.055 0.061 0.068 0.058 0.057 0.062 0.061 0.064 0.063 0.069 0.064 0.061 0.053 0.071

4/27/03 2 0.079 0.069 0.072 0.069 0.071 0.059 0.073 0.069 0.065 0.072 0.061 0.072 0.070 0.071 0.075 0.079 0.076 0.077 0.073 0.070

6/5/03 4 0.081 0.074 0.081 0.071 0.075 0.058 0.078 0.072 0.066 0.074 0.059 0.073 0.068 0.070 0.074 0.073 0.072 0.069 0.068
6/14/03 3 0.066 0.066 0.066 0.064 0.056 0.052 0.060 0.062 0.055 0.052 0.050 0.055 0.057 0.060 0.060 0.060 0.060 0.059 0.065 0.062

6/17/03 1 0.081 0.080 0.080 0.076 0.073 0.062 0.081 0.077 0.074 0.068 0.065 0.070 0.068 0.072 0.074 0.073 0.073 0.072 0.073 0.071

6/18/03 1 0.093 0.093 0.088 0.089 0.080 0.071 0.090 0.082 0.086 0.075 0.077 0.077 0.082 0.080 0.082 0.078 0.080 0.078 0.074 0.066

6/22/03 1 0.082 0.072 0.073 0.069 0.076 0.060 0.077 0.070 0.072 0.074 0.075 0.072 0.073 0.081 0.081 0.078 0.082 0.078 0.068

6/23/03 1 0.087 0.067 0.070 0.064 0.064 0.054 0.078 0.062 0.068 0.075 0.079 0.072 0.072 0.084 0.087 0.080 0.083 0.077 0.057

6/24/03 2 0.097 0.079 0.080 0.075 0.075 0.060 0.085 0.080 0.076 0.088 0.084 0.088 0.082 0.078 0.095 0.097 0.090 0.095 0.090 0.056

6/29/03 2 0.077 0.058 0.058 0.059 0.058 0.057 0.075 0.064 0.068 0.063 0.077 0.070 0.067 0.065 0.068 0.066 0.073 0.061 0.065 0.069

7/2/03 2 0.091 0.074 0.071 0.072 0.059 0.054 0.072 0.063 0.072 0.071 0.091 0.071 0.082 0.073 0.087 0.080 0.086 0.065 0.068 0.066

7/14/03 7 0.080 0.068 0.070 0.063 0.068 0.053 0.068 0.065 0.062 0.073 0.064 0.071 0.061 0.067 0.074 0.080 0.070 0.077 0.060 0.059

7/16/03 4 0.077 0.077 0.073 0.069 0.064 0.052 0.061 0.058 0.065 0.052 0.062 0.054 0.053 0.059 0.054 0.056 0.054 0.054 0.061 0.046

7/17/03 3 0.108 0.082 0.106 0.097 0.087 0.089 0.108 0.106 0.106 0.099 0.095 0.092 0.090 0.101 0.091 0.069 0.101 0.074 0.075 0.061

7/19/03 4 0.080 0.044 0.059 0.046 0.059 0.044 0.058 0.058 0.050 0.065 0.052 0.065 0.050 0.069 0.080 0.067 0.069 0.054 0.057 0.056

7/25/03 1 0.076 0.061 0.063 0.057 0.063 0.047 0.063 0.057 0.057 0.069 0.062 0.067 0.055 0.067 0.070 0.076 0.067 0.074 0.059 0.060

7/27/03 2 0.078 0.057 0.072 0.063 0.062 0.058 0.072 0.062 0.064 0.065 0.078 0.071 0.064 0.076 0.063 0.062 0.064 0.058 0.049 0.067

7/30/03 5 0.079 0.055 0.065 0.062 0.068 0.054 0.069 0.072 0.061 0.070 0.063 0.068 0.056 0.070 0.079 0.078 0.068 0.075 0.059 0.068

7/31/03 5 0.106 0.088 0.102 0.084 0.097 0.071 0.097 0.096 0.079 0.106 0.075 0.104 0.073 0.093 0.094 0.090 0.089 0.076 0.065 0.070

8/5/03 6 0.079 0.071 0.079 0.070 0.069 0.055 0.069 0.072 0.064 0.063 0.059 0.055 0.048 0.059 0.062 0.055 0.051 0.054 0.061

8/16/03 7 0.078 0.078 0.078 0.077 0.073 0.061 0.070 0.072 0.065 0.063 0.068 0.069 0.058 0.068 0.066 0.070 0.064 0.062 0.059 0.072

8/17/03 3 0.082 0.078 0.079 0.082 0.072 0.072 0.080 0.075 0.077 0.066 0.076 0.070 0.056 0.071 0.066 0.065 0.054 0.061 0.069 0.070

8/18/03 1 0.075 0.065 0.075 0.064 0.074 0.055 0.067 0.070 0.063 0.065 0.062 0.065 0.054 0.062 0.066 0.075 0.063 0.060 0.051 0.073

8/19/03 1 0.098 0.064 0.072 0.063 0.070 0.055 0.073 0.073 0.066 0.073 0.065 0.078 0.059 0.072 0.076 0.080 0.073 0.073 0.062 0.098

8/20/03 2 0.095 0.075 0.077 0.067 0.078 0.054 0.077 0.071 0.068 0.080 0.071 0.080 0.059 0.079 0.085 0.095 0.078 0.084 0.068 0.075

8/21/03 2 0.088 0.065 0.069 0.072 0.071 0.063 0.080 0.069 0.079 0.070 0.088 0.076 0.046 0.083 0.080 0.072 0.079 0.066 0.068 0.070

8/22/03 3 0.080 0.080 0.078 0.077 0.072 0.059 0.071 0.072 0.069 0.063 0.076 0.067 0.074 0.073 0.072 0.073 0.069 0.076 0.071 0.067

8/24/03 1 0.090 0.066 0.073 0.072 0.077 0.060 0.078 0.077 0.068 0.080 0.068 0.081 0.068 0.075 0.084 0.090 0.066 0.082 0.061 0.075

8/25/03 2 0.096 0.075 0.075 0.067 0.086 0.055 0.075 0.072 0.068 0.086 0.079 0.081 0.074 0.076 0.085 0.096 0.081 0.090 0.077 0.080

8/26/03 2 0.116 0.107 0.107 0.108 0.093 0.094 0.116 0.104 0.111 0.095 0.096 0.095 0.104 0.102 0.097 0.080 0.095 0.074 0.074 0.084

8/27/03 2 0.074 0.043 0.042 0.038 0.055 0.026 0.044 0.030 0.033 0.044 0.045 0.048 0.047 0.060 0.067 0.065 0.065 0.070 0.071 0.074

9/8/03 7 0.076 0.069 0.071 0.065 0.067 0.052 0.065 0.066 0.060 0.064 0.064 0.062 0.062 0.068 0.074 0.076 0.068 0.064 0.059 0.072

9/9/03 7 0.083 0.068 0.072 0.065 0.064 0.050 0.069 0.061 0.061 0.065 0.071 0.072 0.068 0.070 0.080 0.083 0.073 0.069 0.073 0.065

9/18/03 2 0.081 0.074 0.068 0.061 0.072 0.050 0.068 0.060 0.060 0.065 0.068 0.068 0.067 0.071 0.078 0.081 0.073 0.078 0.069 0.069

5/7/04 2 0.081 0.062 0.063 0.057 0.046 0.064 0.059 0.063 0.067 0.072 0.067 0.068 0.081 0.075 0.074 0.074 0.075 0.068 0.055

6/6/04 2 0.076 0.055 0.058 0.056 0.037 0.057 0.058 0.055 0.063 0.059 0.061 0.059 0.064 0.071 0.076 0.064 0.073 0.067 0.054

6/14/04 2 0.082 0.057 0.062 0.055 0.059 0.077 0.066 0.078 0.064 0.082 0.066 0.075 0.073 0.067 0.058 0.070 0.059 0.056 0.046

6/30/04 2 0.080 0.063 0.066 0.065 0.048 0.065 0.062 0.063 0.070 0.068 0.068 0.068 0.073 0.077 0.080 0.074 0.077 0.062 0.068

7/16/04 3 0.081 0.060 0.063 0.057 0.057 0.065 0.057 0.065 0.058 0.081 0.060 0.065 0.062 0.061 0.056 0.059 0.063 0.060 0.045

7/20/04 2 0.077 0.052 0.055 0.065 0.045 0.064 0.059 0.054 0.066 0.047 0.065 0.043 0.063 0.077 0.070 0.070 0.076 0.051 0.061

7/21/04 2 0.080 0.063 0.065 0.064 0.057 0.068 0.061 0.076 0.061 0.080 0.067 0.063 0.072 0.072 0.066 0.069 0.061 0.050 0.057

7/22/04 3 0.080 0.080 0.069 0.066 0.062 0.073 0.069 0.075 0.069 0.071 0.069 0.061 0.068 0.066 0.067 0.062 0.064 0.053 0.051

7/27/04 4 0.076 0.074 0.076 0.064 0.052 0.064 0.068 0.065 0.061 0.062 0.060 0.057 0.061 0.062 0.058 0.062 0.059 0.063 0.057

8/1/04 7 0.081 0.051 0.051 0.046 0.056 0.069 0.055 0.066 0.060 0.078 0.003 0.076 0.080 0.081 0.065 0.080 0.057 0.051 0.046

8/17/04 2 0.080 0.057 0.057 0.057 0.043 0.060 0.054 0.059 0.060 0.060 0.065 0.060 0.066 0.071 0.068 0.068 0.064 0.080 0.059

9/2/04 2 0.080 0.067 0.072 0.069 0.058 0.072 0.067 0.068 0.072 0.063 0.068 0.063 0.067 0.076 0.080 0.070 0.068 0.066 0.061

9/3/04 2 0.077 0.060 0.066 0.065 0.046 0.056 0.060 0.061 0.065 0.064 0.066 0.061 0.068 0.077 0.075 0.069 0.073 0.058 0.055

9/11/04 2 0.078 0.068 0.073 0.075 0.056 0.074 0.072 0.068 0.071 0.064 0.068 0.061 0.067 0.075 0.078 0.067 0.073 0.065 0.055

4/17/05 2 0.077 0.072 0.072 0.074 0.073 0.074 0.076 0.071 0.075 0.072 0.071 0.077 0.076 0.077 0.068 0.076 0.073 0.073

5/18/05 2 0.078 0.070 0.069 0.065 0.065 0.069 0.066 0.066 0.071 0.070 0.070 0.077 0.078 0.072 0.077 0.074 0.075 0.064

6/1/05 1 0.076 0.068 0.068 0.073 0.064 0.067 0.056 0.066 0.075 0.066 0.069 0.074 0.076 0.073 0.070 0.075 0.067 0.071

6/3/05 2 0.082 0.061 0.066 0.055 0.062 0.075 0.066 0.072 0.072 0.068 0.073 0.082 0.080 0.078 0.076 0.072 0.053 0.060

6/17/05 4 0.070 0.070 0.068 0.067 0.060 0.063 0.060 0.062 0.060 0.058 0.059 0.059 0.058 0.059 0.055 0.059 0.051 0.056

6/20/05 2 0.082 0.078 0.082 0.077 0.072 0.072 0.065 0.068 0.068 0.064 0.063 0.064 0.060 0.063 0.060 0.066 0.060 0.070

6/21/05 7 0.101 0.092 0.090 0.074 0.082 0.094 0.091 0.101 0.086 0.095 0.078 0.074 0.075 0.077 0.074 0.073 0.069 0.068

6/22/05 7 0.108 0.097 0.108 0.087 0.098 0.091 0.089 0.094 0.097 0.073 0.083 0.078 0.067 0.083 0.063 0.075 0.064 0.060

6/23/05 2 0.092 0.073 0.072 0.059 0.062 0.082 0.075 0.079 0.074 0.076 0.087 0.087 0.080 0.092 0.072 0.063 0.080 0.061

6/24/05 2 0.096 0.075 0.079 0.067 0.073 0.090 0.087 0.085 0.080 0.092 0.093 0.089 0.084 0.096 0.073 0.066 0.065 0.068

6/25/05 2 0.091 0.073 0.071 0.069 0.073 0.078 0.080 0.076 0.077 0.076 0.091 0.084 0.070 0.091 0.060 0.066 0.056 0.067

6/26/05 2 0.089 0.079 0.078 0.074 0.076 0.079 0.077 0.077 0.086 0.074 0.081 0.087 0.087 0.084 0.084 0.089 0.069 0.058

6/27/05 2 0.087 0.070 0.071 0.064 0.072 0.073 0.071 0.070 0.080 0.065 0.072 0.083 0.083 0.077 0.087 0.079 0.073 0.060

6/28/05 2 0.110 0.100 0.093 0.072 0.081 0.096 0.099 0.110 0.086 0.088 0.078 0.086 0.074 0.078 0.072 0.078 0.063 0.071

6/29/05 2 0.102 0.071 0.072 0.063 0.065 0.081 0.079 0.082 0.073 0.086 0.099 0.101 0.086 0.102 0.087 0.072 0.072 0.068

6/30/05 7 0.093 0.093 0.085 0.081 0.072 0.076 0.080 0.086 0.072 0.081 0.072 0.073 0.072 0.074 0.066 0.071 0.067 0.055

7/3/05 2 0.081 0.067 0.065 0.060 0.060 0.071 0.072 0.070 0.066 0.068 0.079 0.081 0.070 0.081 0.077 0.073 0.064 0.055

7/7/05 1 0.078 0.078 0.073 0.070 0.065 0.067 0.067 0.069 0.064 0.061 0.063 0.064 0.062 0.063 0.061 0.062 0.065 0.058

7/8/05 1 0.099 0.082 0.089 0.099 0.070 0.080 0.075 0.076 0.085 0.070 0.071 0.076 0.070 0.069 0.065 0.068 0.069 0.068

7/9/05 1 0.087 0.079 0.080 0.087 0.079 0.074 0.070 0.074 0.079 0.072 0.074 0.074 0.065 0.072 0.065 0.070 0.071 0.071

7/10/05 1 0.083 0.078 0.081 0.081 0.076 0.079 0.074 0.078 0.083 0.075 0.077 0.079 0.077 0.078 0.072 0.082 0.072 0.076

7/11/05 3 0.081 0.056 0.055 0.058 0.049 0.051 0.043 0.046 0.051 0.045 0.056 0.062 0.063 0.057 0.061 0.070 0.064 0.081

7/16/05 2 0.089 0.081 0.086 0.071 0.073 0.089 0.089 0.082 0.076 0.074 0.074 0.068 0.075 0.059 0.071 0.058 0.066

7/22/05 3 0.082 0.080 0.082 0.074 0.066 0.066 0.063 0.067 0.067 0.066 0.067 0.060 0.067 0.055 0.068 0.063 0.071

7/23/05 2 0.093 0.068 0.075 0.065 0.074 0.067 0.065 0.064 0.085 0.070 0.080 0.089 0.072 0.075 0.093 0.055 0.061

7/25/05 2 0.076 0.049 0.051 0.053 0.053 0.042 0.063 0.061 0.065 0.021 0.076 0.076 0.067 0.075 0.054 0.058 0.065 0.061

7/29/05 1 0.087 0.077 0.081 0.087 0.082 0.074 0.064 0.068 0.072 0.059 0.064 0.070 0.061 0.064 0.056 0.062 0.057 0.063

7/30/05 1 0.081 0.064 0.068 0.069 0.067 0.067 0.058 0.064 0.069 0.062 0.068 0.069 0.073 0.068 0.062 0.081 0.057 0.071

Table 3: St. Louis Region Monitor Values During Exeedance Days



Date Regime Max Arnold Sunset Hills Pacific S. Broadway Queeny Park Clark Margaretta Blair St. Clayton E. Saint Louis Maryland Heights Breckenridge Maryville Ferguson Edwardsville Wood River W. Alton Orchard Farm Alton Jerseyville Foley Nilwood Mark Twain

Table 3: St. Louis Region Monitor Values During Exeedance Days

7/31/05 1 0.080 0.068 0.072 0.075 0.078 0.075 0.065 0.067 0.080 0.065 0.067 0.071 0.070 0.065 0.061 0.071 0.064 0.062

8/1/05 1 0.104 0.081 0.071 0.078 0.078 0.075 0.068 0.070 0.078 0.070 0.075 0.087 0.098 0.076 0.083 0.104 0.069 0.080

8/2/05 2 0.093 0.076 0.075 0.066 0.080 0.071 0.065 0.062 0.089 0.067 0.067 0.077 0.092 0.069 0.081 0.093 0.067 0.071

8/3/05 2 0.080 0.057 0.061 0.058 0.061 0.066 0.061 0.058 0.069 0.058 0.065 0.079 0.080 0.069 0.077 0.072 0.065 0.074

8/4/05 3 0.076 0.076 0.074 0.067 0.057 0.058 0.059 0.074 0.051 0.073 0.043 0.046 0.047 0.048 0.036 0.046 0.045 0.065

8/6/05 1 0.076 0.054 0.064 0.076 0.068 0.060 0.052 0.054 0.064 0.052 0.055 0.057 0.056 0.054 0.055 0.062 0.058 0.065

8/7/05 1 0.092 0.069 0.082 0.092 0.090 0.085 0.078 0.075 0.088 0.072 0.073 0.071 0.078 0.068 0.062 0.073 0.071 0.067

8/8/05 2 0.094 0.069 0.081 0.074 0.088 0.081 0.076 0.073 0.094 0.072 0.086 0.087 0.093 0.087 0.076 0.088 0.069 0.062

8/9/05 2 0.091 0.072 0.075 0.068 0.072 0.077 0.072 0.066 0.078 0.070 0.085 0.091 0.085 0.089 0.080 0.077 0.077 0.072

8/10/05 2 0.104 0.081 0.081 0.075 0.072 0.092 0.093 0.103 0.077 0.104 0.084 0.081 0.075 0.080 0.065 0.077 0.062 0.073

8/11/05 2 0.089 0.064 0.067 0.062 0.062 0.078 0.070 0.064 0.073 0.066 0.084 0.089 0.078 0.084 0.066 0.071 0.070 0.075

8/19/05 2 0.078 0.051 0.046 0.049 0.048 0.057 0.052 0.053 0.056 0.078 0.078 0.059 0.076 0.051 0.054 0.057 0.046

8/28/05 5 0.087 0.057 0.061 0.071 0.070 0.063 0.062 0.055 0.082 0.057 0.070 0.075 0.087 0.070 0.066 0.071 0.059 0.054

9/3/05 1 0.083 0.083 0.082 0.068 0.071 0.066 0.066 0.066 0.071 0.066 0.070 0.065 0.062 0.067 0.059 0.063 0.059 0.055

9/4/05 7 0.083 0.063 0.065 0.070 0.067 0.065 0.063 0.061 0.075 0.060 0.064 0.070 0.077 0.065 0.075 0.083 0.066 0.058

9/5/05 1 0.079 0.063 0.063 0.067 0.058 0.064 0.061 0.061 0.070 0.063 0.064 0.067 0.074 0.064 0.066 0.079 0.065 0.069

9/6/05 2 0.088 0.071 0.081 0.067 0.073 0.088 0.078 0.079 0.071 0.085 0.078 0.081 0.075 0.078 0.065 0.071 0.068 0.064

9/7/05 2 0.082 0.077 0.079 0.066 0.064 0.081 0.082 0.077 0.067 0.082 0.073 0.070 0.070 0.074 0.060 0.067 0.062 0.061

9/8/05 3 0.088 0.071 0.073 0.065 0.064 0.076 0.079 0.081 0.067 0.088 0.073 0.074 0.074 0.069 0.065 0.072 0.067 0.070

9/9/05 7 0.096 0.079 0.078 0.079 0.082 0.085 0.065 0.077 0.085 0.078 0.082 0.095 0.096 0.089 0.089 0.082 0.078 0.078

9/10/05 1 0.089 0.076 0.075 0.067 0.078 0.073 0.070 0.069 0.083 0.075 0.076 0.085 0.089 0.078 0.086 0.081 0.077 0.071

9/11/05 2 0.084 0.074 0.072 0.066 0.068 0.071 0.070 0.065 0.076 0.070 0.069 0.077 0.084 0.069 0.075 0.072 0.072 0.070

9/12/05 2 0.086 0.068 0.067 0.063 0.064 0.075 0.073 0.068 0.068 0.070 0.080 0.084 0.078 0.083 0.075 0.069 0.086 0.069

9/21/05 2 0.078 0.061 0.057 0.055 0.061 0.052 0.049 0.050 0.063 0.055 0.062 0.067 0.072 0.061 0.064 0.078 0.060 0.056

6/6/06 2 0.077 0.063 0.062 0.057 0.065 0.065 0.065 0.069 0.067 0.077 0.069 0.074 0.066 0.066 0.073 0.063

6/9/06 3 0.085 0.085 0.084 0.079 0.064 0.069 0.065 0.069 0.058 0.068 0.065 0.058 0.051 0.061 0.057 0.063

6/10/06 6 0.082 0.064 0.072 0.065 0.076 0.077 0.082 0.076 0.070 0.079 0.072 0.068 0.046 0.057 0.046 0.043

6/14/06 4 0.092 0.071 0.080 0.076 0.069 0.076 0.092 0.073 0.078 0.087 0.092 0.077 0.072 0.077 0.063 0.067

6/15/06 2 0.092 0.079 0.080 0.067 0.071 0.077 0.084 0.077 0.074 0.087 0.092 0.077 0.074 0.078 0.065 0.069

6/16/06 2 0.090 0.075 0.078 0.066 0.067 0.075 0.077 0.077 0.073 0.090 0.088 0.076 0.075 0.074 0.070 0.065

6/20/06 2 0.087 0.059 0.065 0.048 0.063 0.073 0.060 0.084 0.074 0.087 0.073 0.080 0.060 0.063 0.070 0.056

6/29/06 3 0.091 0.072 0.077 0.055 0.073 0.076 0.082 0.082 0.074 0.073 0.091 0.091 0.076 0.069 0.084 0.060 0.070

6/30/06 3 0.061 0.061 0.061 0.058 0.043 0.044 0.044 0.055 0.049 0.035 0.043 0.048 0.042 0.042 0.055 0.045 0.053

7/2/06 2 0.076 0.062 0.064 0.061 0.056 0.066 0.066 0.069 0.073 0.072 0.076 0.074 0.071 0.059 0.070 0.059 0.069

7/7/06 1 0.084 0.060 0.065 0.068 0.060 0.053 0.063 0.070 0.059 0.058 0.068 0.069 0.060 0.063 0.084 0.057 0.055

7/8/06 2 0.091 0.066 0.075 0.057 0.068 0.065 0.071 0.072 0.067 0.077 0.091 0.077 0.079 0.070 0.070 0.068 0.063

7/9/06 2 0.088 0.067 0.070 0.063 0.064 0.068 0.071 0.066 0.071 0.077 0.088 0.067 0.078 0.057 0.069 0.054 0.075

7/15/06 7 0.098 0.089 0.098 0.065 0.084 0.085 0.097 0.083 0.071 0.071 0.066 0.064 0.067 0.051 0.065 0.052 0.063

7/17/06 2 0.091 0.065 0.066 0.047 0.068 0.063 0.064 0.058 0.067 0.076 0.091 0.066 0.085 0.061 0.060 0.071 0.060

7/18/06 6 0.098 0.084 0.038 0.067 0.079 0.083 0.098 0.067 0.089 0.080 0.089 0.070 0.078 0.060 0.069 0.051 0.069

7/19/06 3 0.097 0.031 0.060 0.077 0.076 0.087 0.064 0.081 0.097 0.095 0.080 0.083 0.083 0.041 0.063

7/20/06 2 0.085 0.059 0.057 0.058 0.076 0.055 0.052 0.052 0.076 0.052 0.059 0.085 0.044 0.085

7/28/06 4 0.077 0.059 0.065 0.055 0.076 0.077 0.071 0.069 0.077 0.059 0.057 0.067 0.055 0.050 0.063 0.046 0.056

8/4/06 4 0.076 0.057 0.064 0.076 0.058 0.051 0.054 0.062 0.054 0.047 0.051 0.051 0.048 0.044 0.051 0.055 0.054

8/5/06 1 0.079 0.063 0.067 0.073 0.069 0.068 0.064 0.076 0.066 0.062 0.069 0.072 0.063 0.059 0.079 0.065 0.076

8/6/06 2 0.085 0.067 0.075 0.065 0.073 0.074 0.066 0.075 0.068 0.072 0.083 0.085 0.072 0.077 0.076 0.070 0.067

8/7/06 2 0.083 0.079 0.083 0.081 0.068 0.068 0.067 0.079 0.071 0.068 0.076 0.073 0.069 0.056 0.069 0.057 0.060

8/13/06 2 0.079 0.064 0.072 0.060 0.063 0.062 0.060 0.076 0.069 0.066 0.076 0.076 0.064 0.066 0.079 0.056 0.064

8/16/06 1 0.077 0.061 0.065 0.071 0.064 0.058 0.061 0.073 0.061 0.057 0.063 0.067 0.058 0.055 0.077 0.054 0.065

8/17/06 6 0.093 0.077 0.077 0.074 0.068 0.066 0.064 0.087 0.075 0.075 0.084 0.093 0.076 0.079 0.090 0.066 0.059

8/18/06 6 0.090 0.075 0.080 0.090 0.065 0.065 0.064 0.083 0.062 0.059 0.071 0.075 0.061 0.059 0.080 0.052 0.067

8/22/06 5 0.073 0.073 0.068 0.070 0.058 0.057 0.059 0.060 0.058 0.054 0.055 0.057 0.052 0.051 0.061 0.055 0.057

8/23/06 5 0.088 0.062 0.067 0.081 0.065 0.065 0.060 0.079 0.064 0.070 0.079 0.082 0.070 0.070 0.088 0.061 0.064

8/24/06 5 0.082 0.072 0.074 0.066 0.075 0.068 0.065 0.078 0.074 0.069 0.080 0.082 0.069 0.070 0.072 0.069 0.060

5/21/07 2 0.076 0.069 0.073 0.068 0.070 0.067 0.074 0.073 0.072 0.076 0.072 0.071 0.070 0.074 0.066 0.064

5/22/07 2 0.071 0.063 0.067 0.060 0.063 0.065 0.062 0.067 0.069 0.066 0.071 0.068 0.066 0.066 0.068 0.062 0.065

5/23/07 2 0.069 0.060 0.066 0.061 0.064 0.062 0.061 0.067 0.068 0.065 0.069 0.067 0.066 0.065 0.062 0.061 0.052

6/9/07 4 0.078 0.076 0.078 0.058 0.067 0.068 0.062 0.065 0.064 0.055 0.051 0.056 0.053 0.045 0.058 0.051 0.055

6/12/07 1 0.092 0.081 0.086 0.085 0.083 0.074 0.068 0.092 0.078 0.080 0.082 0.083 0.079 0.072 0.088 0.073 0.080

6/13/07 7 0.093 0.080 0.085 0.089 0.080 0.073 0.067 0.093 0.074 0.081 0.083 0.082 0.078 0.071 0.089 0.065 0.084

6/14/07 7 0.103 0.091 0.094 0.089 0.091 0.087 0.074 0.103 0.079 0.085 0.094 0.095 0.083 0.075 0.098 0.072 0.085

6/15/07 2 0.091 0.074 0.080 0.084 0.076 0.066 0.062 0.091 0.070 0.074 0.078 0.073 0.069 0.066 0.078 0.063 0.072

6/16/07 7 0.092 0.078 0.080 0.068 0.091 0.092 0.072 0.081 0.087 0.090 0.084 0.083 0.085 0.072 0.081 0.073 0.064

6/17/07 7 0.087 0.079 0.079 0.068 0.082 0.080 0.067 0.077 0.078 0.085 0.087 0.077 0.081 0.070 0.074 0.075 0.072

6/21/07 7 0.091 0.069 0.070 0.064 0.077 0.077 0.069 0.070 0.091 0.087 0.071 0.064 0.072 0.049 0.057 0.054 0.059

7/3/07 2 0.089 0.082 0.081 0.060 0.078 0.069 0.061 0.087 0.068 0.079 0.083 0.089 0.077 0.085 0.085 0.056 0.059

7/7/07 7 0.088 0.071 0.080 0.064 0.088 0.077 0.061 0.074 0.060 0.073 0.088 0.058 0.073 0.054 0.061 0.050 0.053

7/23/07 1 0.084 0.066 0.073 0.084 0.066 0.055 0.052 0.074 0.058 0.057 0.064 0.060 0.055 0.051 0.061 0.053 0.059

7/24/07 7 0.093 0.073 0.080 0.093 0.071 0.062 0.056 0.084 0.064 0.065 0.072 0.065 0.062 0.056 0.066 0.060 0.070

7/25/07 2 0.101 0.076 0.083 0.078 0.082 0.072 0.069 0.101 0.069 0.074 0.084 0.081 0.073 0.069 0.096 0.064 0.065

7/26/07 2 0.076 0.060 0.062 0.060 0.067 0.062 0.052 0.065 0.076 0.067 0.069 0.065 0.064 0.055 0.066 0.051 0.069

7/30/07 4 0.077 0.064 0.069 0.077 0.062 0.051 0.053 0.068 0.059 0.061 0.062 0.055 0.057 0.050 0.060 0.053 0.056

7/31/07 4 0.076 0.066 0.071 0.074 0.068 0.056 0.057 0.076 0.069 0.068 0.068 0.061 0.064 0.056 0.065 0.058 0.070

8/1/07 4 0.094 0.076 0.083 0.084 0.080 0.071 0.066 0.094 0.072 0.074 0.084 0.080 0.073 0.062 0.087 0.058 0.075

8/2/07 2 0.113 0.087 0.098 0.062 0.113 0.102 0.093 0.094 0.107 0.086 0.091 0.076 0.078 0.063 0.082 0.075 0.075

8/3/07 6 0.101 0.093 0.101 0.074 0.096 0.088 0.081 0.087 0.080 0.086 0.099 0.085 0.081 0.070 0.079 0.066 0.062



Date Regime Max Arnold Sunset Hills Pacific S. Broadway Queeny Park Clark Margaretta Blair St. Clayton E. Saint Louis Maryland Heights Breckenridge Maryville Ferguson Edwardsville Wood River W. Alton Orchard Farm Alton Jerseyville Foley Nilwood Mark Twain

Table 3: St. Louis Region Monitor Values During Exeedance Days

8/4/07 2 0.076 0.059 0.063 0.059 0.073 0.066 0.051 0.066 0.068 0.076 0.071 0.059 0.068 0.054 0.062 0.054 0.059

8/8/07 3 0.082 0.054 0.057 0.052 0.071 0.067 0.057 0.062 0.079 0.082 0.082 0.066 0.073 0.061 0.062 0.056 0.053

8/9/07 3 0.075 0.075 0.073 0.068 0.068 0.064 0.055 0.067 0.065 0.062 0.061 0.061 0.059 0.051 0.061 0.053 0.051

8/10/07 4 0.076 0.076 0.071 0.070 0.061 0.056 0.054 0.062 0.058 0.058 0.057 0.056 0.054 0.051 0.064 0.057 0.063

8/11/07 2 0.086 0.066 0.072 0.082 0.072 0.065 0.057 0.084 0.062 0.072 0.080 0.083 0.067 0.075 0.086 0.059 0.065

8/12/07 2 0.079 0.079 0.079 0.079 0.077 0.072 0.068 0.075 0.078 0.076 0.076 0.070 0.070 0.058 0.071 0.066 0.059

8/13/07 3 0.080 0.076 0.080 0.068 0.066 0.062 0.056 0.069 0.062 0.059 0.061 0.055 0.055 0.051 0.058 0.058 0.047

8/14/07 2 0.089 0.062 0.063 0.063 0.085 0.081 0.072 0.077 0.080 0.089 0.089 0.076 0.086 0.066 0.069 0.069 0.066

8/15/07 2 0.094 0.073 0.085 0.073 0.081 0.078 0.078 0.074 0.094 0.080 0.087 0.079 0.076 0.064 0.080 0.063 0.069

8/16/07 3 0.071 0.070 0.071 0.069 0.063 0.056 0.050 0.062 0.059 0.058 0.060 0.056 0.054 0.050 0.061 0.042 0.052

8/17/07 5 0.080 0.063 0.066 0.080 0.056 0.045 0.050 0.068 0.053 0.055 0.058 0.052 0.050 0.046 0.057 0.045 0.056

8/18/07 1 0.087 0.080 0.084 0.069 0.075 0.068 0.065 0.084 0.071 0.068 0.075 0.075 0.067 0.069 0.087 0.053 0.059

8/27/07 2 0.086 0.070 0.074 0.061 0.070 0.059 0.051 0.086 0.063 0.063 0.074 0.081 0.064 0.072 0.079 0.054 0.060

8/28/07 2 0.089 0.071 0.077 0.064 0.074 0.062 0.056 0.072 0.073 0.076 0.089 0.068 0.080 0.077 0.068 0.075 0.066

8/29/07 3 0.081 0.081 0.073 0.073 0.069 0.064 0.060 0.065 0.071 0.069 0.066 0.054 0.062 0.058 0.068 0.060 0.046

9/2/07 1 0.093 0.093 0.089 0.081 0.081 0.076 0.072 0.077 0.075 0.078 0.073 0.059 0.072 0.063 0.071 0.060 0.069

9/3/07 2 0.087 0.082 0.087 0.067 0.081 0.080 0.077 0.081 0.083 0.082 0.086 0.066 0.080 0.070 0.073 0.071 0.066

9/4/07 2 0.082 0.065 0.068 0.054 0.068 0.059 0.053 0.067 0.068 0.071 0.082 0.063 0.072 0.071 0.069 0.068 0.063

9/19/07 2 0.077 0.057 0.060 0.056 0.068 0.060 0.053 0.062 0.070 0.068 0.077 0.062 0.073 0.058 0.063 0.057 0.069

9/20/07 1 0.078 0.077 0.075 0.055 0.072 0.062 0.059 0.076 0.067 0.065 0.078 0.075 0.070 0.071 0.071 0.051 0.062

9/21/07 2 0.091 0.076 0.075 0.069 0.080 0.072 0.071 0.075 0.081 0.083 0.088 0.073 0.081 0.075 0.081 0.091 0.077

9/22/07 3 0.075 0.075 0.072 0.064 0.058 0.050 0.052 0.056 0.056 0.050 0.050 0.049 0.049 0.044 0.051 0.047 0.052



Date Regime Max Farrar Houston Bonne Terre
4/12/03 3 0.087 0.043 0.087
6/14/03 3 0.077 0.049 0.077
6/17/03 1 0.083 0.060 0.083
6/18/03 1 0.083 0.077 0.083
6/24/03 2 0.081 0.081 0.073
7/16/03 4 0.078 0.078 0.073
7/31/03 5 0.095 0.073 0.095
8/17/03 3 0.081 0.073 0.081
8/18/03 1 0.082 0.065 0.082
8/22/03 3 0.098 0.077 0.098
8/27/03 2 0.080 0.060 0.080
6/17/05 4 0.084 0.072 0.064 0.084
6/21/05 7 0.078 0.078 0.074 0.076
6/22/05 7 0.085 0.085 0.074 0.085
6/23/05 2 0.093 0.093 0.079 0.072
6/24/05 2 0.091 0.091 0.078 0.077
6/25/05 2 0.079 0.079 0.066 0.069
6/26/05 2 0.077 0.077 0.069 0.076
6/30/05 7 0.076 0.062 0.076 0.062
7/7/05 1 0.093 0.071 0.064 0.093
7/8/05 1 0.078 0.069 0.066 0.078
7/10/05 1 0.078 0.076 0.071 0.078
7/16/05 2 0.079 0.056 0.058 0.079
7/22/05 3 0.084 0.064 0.059 0.084
7/31/05 1 0.076 0.072 0.068 0.076
8/1/05 1 0.076 0.076 0.065 0.076
8/1/05 1 0.076 0.076 0.065 0.076
9/10/05 1 0.076 0.076 0.070 0.072
9/11/05 2 0.080 0.080 0.071 0.070
6/9/06 3 0.080 0.080 0.073 0.078
6/9/06 3 0.080 0.080 0.073 0.078
6/15/06 2 0.079 0.079 0.077 0.077
6/16/06 2 0.085 0.085 0.076 0.076
6/30/06 3 0.083 0.083 0.072 0.078
7/19/06 3 0.080 0.080 0.069 0.067
8/22/06 5 0.091 0.055 0.054 0.091
8/24/06 5 0.076 0.076 0.066 0.034
5/21/07 2 0.079 0.079 0.073 0.074
5/22/07 2 0.076 0.076 0.071 0.074
5/23/07 2 0.076 0.076 0.069 0.068
6/12/07 1 0.085 0.081 0.075 0.085
6/13/07 7 0.087 0.081 0.072 0.087
6/14/07 7 0.091 0.079 0.074 0.091
6/15/07 2 0.078 0.076 0.067 0.078
6/16/07 7 0.080 0.078 0.078 0.080
6/17/07 7 0.087 0.087 0.077 0.085
7/25/07 2 0.091 0.076 0.070 0.091
7/31/07 4 0.076 0.070 0.067 0.076
8/1/07 4 0.089 0.079 0.073 0.089
8/2/07 2 0.079 0.074 0.079 0.079
8/2/07 2 0.079 0.074 0.079 0.079
8/9/07 3 0.078 0.074 0.078 0.065
8/10/07 4 0.098 0.065 0.061 0.098
8/12/07 2 0.081 0.076 0.081 0.073
8/13/07 3 0.086 0.068 0.064 0.086
8/14/07 2 0.080 0.080 0.070 0.064
8/16/07 3 0.080 0.077 0.069 0.080
8/18/07 1 0.085 0.085 0.075 0.078
8/28/07 2 0.078 0.078 0.070 0.069
8/29/07 3 0.082 0.065 0.082 0.073

Table 4A: Southeast Missouri Region Monitor Values During Exceedance Days



Date Regime Max Farrar Houston Bonne Terre
Table 4A: Southeast Missouri Region Monitor Values During Exceedance Days

9/2/07 1 0.082 0.082 0.074 0.074
9/20/07 1 0.081 0.081 0.073 0.075
9/21/07 2 0.093 0.093 0.082 0.081
9/22/07 3 0.080 0.080 0.074 0.072



Date Regime Max Linn County El Dorado Springs
4/11/03 1 0.082 0.077 0.082
4/12/03 3 0.083 0.083 0.078
4/13/03 3 0.082 0.077 0.082
8/22/03 4 0.084 0.084 0.080
8/23/03 4 0.082 0.082 0.070
8/25/03 2 0.080 0.079 0.080
7/21/04 3 0.078 0.063 0.078
7/22/04 3 0.086 0.075 0.086
8/18/04 2 0.079 0.066 0.079
6/22/05 7 0.079 0.075 0.079
6/24/05 2 0.076 0.071 0.076
6/27/05 2 0.082 0.068 0.082
6/28/05 3 0.084 0.075 0.084
6/29/05 2 0.077 0.077 0.076
7/12/05 2 0.081 0.074 0.081
7/13/05 2 0.078 0.078 0.072
6/14/06 4 0.079 0.079 0.066
6/29/06 3 0.082 0.082 0.078
6/30/06 2 0.081 0.081 0.067
7/1/06 2 0.081 0.081 0.077
7/20/06 3 0.076 0.076
6/13/07 7 0.079 0.068 0.079
7/26/07 2 0.076 0.065 0.076
8/16/07 3 0.076 0.070 0.076

Table 4B: Southwest Missouri Region Monitor Values During Exceedance Days



Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site

6/17/03 0.076 S. Broadway 04/11/03 0.076 RG South 04/11/03 0.078 Hillcrest 04/11/03 0.077 Linn County
6/17/03 0.077 Clayton 04/11/03 0.080 Watkins Mill 04/12/03 0.078 Hillcrest 04/11/03 0.082 El Dorado Springs
6/17/03 0.080 Arnold, Sunset Hills 06/15/03 0.081 Lawrence 04/12/03 0.079 S. Charleston 06/17/03 0.077 Houston
6/17/03 0.081 Margaretta 06/17/03 0.089 Lawrence 04/13/03 0.082 S. Charleston 6/17/03 0.083 Bonne Terre
6/18/03 0.077 Maryville, Ferguson 06/18/03 0.077 KCI 04/13/03 0.085 Hillcrest 06/18/03 0.077 Houston
6/18/03 0.078 Orchard Farm, Jerseyville 06/18/03 0.078 Leavenworth A 06/18/05 0.076 Hillcrest 6/18/03 0.083 Bonne Terre
6/18/03 0.080 Wood River, Alton, Queeny Park 06/18/03 0.083 Liberty, Rocky Creek 07/08/05 0.079 Hillcrest 08/18/03 0.082 Bonne Terre
6/18/03 0.082 Clayton, Edwardsville, W. Alton 06/18/03 0.084 Lawrence 08/01/05 0.083 Hillcrest 07/07/05 0.093 Bonne Terre
6/18/03 0.086 E. Saint Louis 06/18/03 0.088 JFK-Wyandotte 07/08/05 0.078 Bonne Terre
6/18/03 0.088 Sunset Hills 06/18/03 0.092 Olathe 07/10/05 0.076 Farrar
6/18/03 0.089 S.Broadway 06/18/03 0.097 RG South 07/10/05 0.078 Bonne Terre
6/18/03 0.090 Margaretta 07/25/03 0.076 Liberty, Watkins Mill 07/31/05 0.076 Bonne Terre
6/18/03 0.093 Arnold 07/25/03 0.083 Rocky Creek 08/01/05 0.076 Bonne Terre

06/22/03 0.076 Queeny Park 08/14/03 0.080 Rocky Creek 08/01/05 0.076 Farrar
06/22/03 0.077 Margaretta 08/14/03 0.082 Leavenworth A 09/10/05 0.076 Farrar
06/22/03 0.078 Alton, Nilwood 08/18/03 0.085 Watkins Mill 06/12/07 0.081 Farrar
06/22/03 0.081 Orchard Farm, W. Alton 08/18/03 0.086 Rocky Creek 06/12/07 0.085 Bonne Terre
06/22/03 0.082 Jerseyville 08/18/03 0.088 Liberty 08/18/07 0.078 Bonne Terre
06/23/03 0.077 Nilwood 08/19/03 0.079 Leavenworth A 08/18/07 0.085 Farrar
06/23/03 0.078 Margaretta 08/19/03 0.087 Watkins Mill 09/02/07 0.082 Farrar
06/23/03 0.079 Ferguson 08/19/03 0.088 Rocky Creek 09/20/07 0.081 Farrar
06/23/03 0.080 Alton 08/19/03 0.090 Liberty
06/23/03 0.083 Jerseyville 08/24/03 0.078 Leavenworth A
06/23/03 0.084 W. Alton 08/24/03 0.079 KCI
06/23/03 0.087 Orchard Farm 08/24/03 0.084 Rocky Creek
07/25/03 0.076 Orchard Farm 06/02/05 0.076 Trimble
08/19/03 0.076 W. Alton 06/02/05 0.077 KCI, Rocky Creek
08/19/03 0.078 Ferguson 07/08/05 0.079 KCI
08/19/03 0.080 Orchard Farm 07/09/05 0.079 Trimble
08/19/03 0.098 Mark Twain 07/30/05 0.076 Rocky Creek
08/24/03 0.077 Clayton, Queeny Park 07/30/05 0.079 Trimble
08/24/03 0.078 Margaretta 07/31/05 0.080 Trimble
08/24/03 0.080 Breckenridge 07/31/05 0.081 Rocky Creek
08/24/03 0.081 Ferguson 08/01/05 0.078 KCI
08/24/03 0.082 Jerseyville 08/01/05 0.079 Watkins Mill
08/24/03 0.084 W. Alton 08/01/05 0.084 Liberty
08/24/03 0.090 Orchard Farm 08/01/05 0.087 Rocky Creek, Trimble
06/01/05 0.076 Orchard Farm 08/06/05 0.076 KCI
07/07/05 0.078 Arnold 08/06/05 0.079 JFK-Wyandotte
07/08/05 0.076 E. Saint Louis, W. Alton 08/06/05 0.080 Leavenworth B
07/08/05 0.080 Margaretta 08/07/05 0.077 JFK-Wyandotte
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07/08/05 0.082 Arnold 08/07/05 0.079 Liberty
07/08/05 0.085 Maryand Heights 08/07/05 0.086 KCI
07/08/05 0.089 Sunset Hills 08/07/05 0.089 Rocky Creek
07/08/05 0.099 Pacific 09/03/05 0.078 Leavenworth B
07/09/05 0.079 Arnold, Maryland Heights, Queeny Park 09/03/05 0.080 KCI
07/09/05 0.080 Sunset Hills 08/05/06 0.077 Trimble
07/09/05 0.087 Pacific 08/05/06 0.084 Rocky Creek
07/10/05 0.076 Mark Twain, Queeny Park 08/11/06 0.076 Lawrence
07/10/05 0.077 Orchard Farm, Wood River 09/02/07 0.078 Rocky Creek
07/10/05 0.078 Alton, Arnold, E. Saint Louis 09/02/07 0.079 Liberty
07/10/05 0.079 Margaretta, W. Alton
07/10/05 0.081 Pacific, Sunset Hills
07/10/05 0.082 Foley
07/10/05 0.083 Maryand Heights
07/29/05 0.077 Arnold
07/29/05 0.081 Sunset Hills
07/29/05 0.082 Queeny Park
07/29/05 0.087 Pacific
07/30/05 0.081 Foley
07/31/05 0.078 Queeny Park
07/31/05 0.080 Maryand Heights
08/01/05 0.076 Alton
08/01/05 0.078 Maryand Heights, Pacific, Queeny Park
08/01/05 0.080 Mark Twain
08/01/05 0.081 Arnold
08/01/05 0.083 Jerseyville
08/01/05 0.087 W. Alton
08/01/05 0.098 Orchard Farm
08/01/05 0.104 Foley
08/06/05 0.076 Pacific
08/07/05 0.078 Blair St, Orchard Farm
08/07/05 0.082 Sunset Hills
08/07/05 0.085 Margaretta
08/07/05 0.088 Maryand Heights
08/07/05 0.090 Queeny Park
08/07/05 0.092 Pacific
09/03/05 0.082 Sunset Hills
09/03/05 0.083 Arnold
09/05/05 0.079 Foley
09/10/05 0.076 Arnold, Wood River
09/10/05 0.077 Nilwood
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09/10/05 0.078 Alton, Queeny Park
09/10/05 0.081 Foley
09/10/05 0.083 Maryand Heights
09/10/05 0.085 W. Alton
09/10/05 0.086 Jerseyville
09/10/05 0.089 Orchard Farm
07/07/06 0.084 Foley
08/05/06 0.076 Mark Twain, Maryland Heights
08/05/06 0.079 Foley
08/16/06 0.077 Foley
06/12/07 0.078 Maryville
06/12/07 0.079 Alton
06/12/07 0.080 Mark Twain
06/12/07 0.080 Wood River
06/12/07 0.081 Arnold
06/12/07 0.082 W. Alton
06/12/07 0.083 Margaretta, Orchard Farm
06/12/07 0.085 Pacific
06/12/07 0.086 Sunset Hills
06/12/07 0.088 Foley
06/12/07 0.092 Maryand Heights
07/23/07 0.084 Pacific
08/18/07 0.080 Arnold
08/18/07 0.084 Maryand Heights, Sunset Hills
08/18/07 0.087 Foley
09/02/07 0.076 Blair St
09/02/07 0.077 Maryand Heights
09/02/07 0.078 Wood River
09/02/07 0.081 Margaretta, Pacific
09/02/07 0.089 Sunset Hills
09/02/07 0.093 Arnold
09/20/07 0.076 Maryand Heights
09/20/07 0.077 Arnold
09/20/07 0.078 W. Alton



Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site

04/27/03 0.076 Alton 07/01/03 0.082 Leavenworth A 07/22/04 0.076 Hillcrest 06/24/03 0.081 Houston
04/27/03 0.077 Jerseyville 07/02/03 0.081 Rocky Creek 08/08/05 0.077 Hillcrest 08/25/03 0.079 Linn County
04/27/03 0.079 Orchard Farm 07/03/03 0.082 Liberty 07/19/06 0.077 Hillcrest 08/25/03 0.080 El Dorado Springs
06/24/03 0.076 E. Saint Louis 07/03/03 0.084 Watkins Mill 07/20/06 0.086 Hillcrest 08/27/03 0.08 Bonne Terre
06/24/03 0.078 Wood River 07/04/03 0.076 Liberty 08/11/07 0.080 Hillcrest 08/18/04 0.079 El Dorado Springs
06/24/03 0.079 Arnold 07/04/03 0.078 Watkins Mill 08/15/07 0.087 Hillcrest 06/23/05 0.079 Houston
06/24/03 0.08 Clayton, Sunset Hills 07/20/03 0.079 KCI 06/23/05 0.093 Farrar
06/24/03 0.082 Edwardsville 07/20/03 0.080 Watkins Mill 06/24/05 0.076 El Dorado Springs
06/24/03 0.084 Maryville 07/20/03 0.087 Liberty 06/24/05 0.077 Bonne Terre
06/24/03 0.085 Margaretta 07/20/03 0.101 Rocky Creek 06/24/05 0.078 Houston
06/24/03 0.088 Breckenridge, Ferguson 07/26/03 0.076 Liberty 06/24/05 0.091 Farrar
06/24/03 0.09 Alton, Nilwood 07/26/03 0.078 Watkins Mill 06/25/05 0.079 Farrar
06/24/03 0.095 Jerseyville, W. Alton 08/20/03 0.079 Rocky Creek 06/26/05 0.076 Bonne Terre
06/24/03 0.097 Orchard Farm 08/20/03 0.084 Watkins Mill 06/26/05 0.077 Farrar
06/29/03 0.077 Maryville 08/20/03 0.087 Liberty 06/27/05 0.082 El Dorado Springs
07/02/03 0.08 Orchard Farm 08/25/03 0.076 Olathe 06/29/05 0.076 El Dorado Springs
07/02/03 0.082 Edwardsville 08/25/03 0.078 RG South 06/29/05 0.077 Linn County
07/02/03 0.086 Alton 08/25/03 0.080 JFK-Wyandotte 07/12/05 0.081 El Dorado Springs
07/02/03 0.087 W. Alton 08/25/03 0.085 Leavenworth A 07/13/05 0.078 Linn County
07/02/03 0.091 Maryville 08/25/03 0.089 Rocky Creek 07/16/05 0.079 Bonne Terre
07/27/03 0.076 Wood River 08/25/03 0.096 Watkins Mill 09/11/05 0.08 Farrar
07/27/03 0.078 Maryville 08/25/03 0.099 Liberty 06/15/06 0.077 Bonne Terre, Houston
08/20/03 0.077 Margaretta, Sunset Hills 08/26/03 0.076 RG South 06/15/06 0.079 Farrar
08/20/03 0.078 Alton, Queeny Park 08/26/03 0.077 Leavenworth A 06/16/06 0.076 Bonne Terre, Houston
08/20/03 0.079 Wood River 08/26/03 0.078 JFK-Wyandotte 06/16/06 0.085 Farrar
08/20/03 0.08 Breckenridge, Ferguson 08/26/03 0.081 Rocky Creek 06/30/06 0.081 Linn County
08/20/03 0.084 Jerseyville 08/26/03 0.086 Watkins Mill 07/01/06 0.077 El Dorado Springs
08/20/03 0.085 W. Alton 08/26/03 0.094 Liberty 07/01/06 0.081 Linn County
08/20/03 0.095 Orchard Farm 04/06/04 0.077 Liberty 05/21/07 0.079 Farrar
08/21/03 0.076 Ferguson 09/11/04 0.079 Trimble 05/22/07 0.076 Farrar
08/21/03 0.079 Alton, E. Saint Louis 04/17/05 0.076 Leavenworth B 05/23/07 0.076 Farrar
08/21/03 0.08 Margaretta, W. Alton 04/17/05 0.078 KCI 06/15/07 0.076 Farrar
08/21/03 0.083 Wood River 04/17/05 0.079 Trimble 06/15/07 0.078 Bonne Terre
08/21/03 0.088 Maryville 04/17/05 0.080 Rocky Creek, RG South, Liberty 07/25/07 0.076 Farrar
08/25/03 0.076 Wood River 05/25/05 0.080 KCI 07/25/07 0.091 Bonne Terre
08/25/03 0.077 Nilwood 05/25/05 0.081 Trimble 07/26/07 0.076 El Dorado Springs
08/25/03 0.079 Maryville 05/25/05 0.083 Rocky Creek 08/02/07 0.079 Bonne Terre
08/25/03 0.08 Mark Twain 06/20/05 0.078 KCI 08/02/07 0.079 Houston
08/25/03 0.081 Alton, Ferguson 06/20/05 0.079 JFK-Wyandotte 08/12/07 0.076 Farrar
08/25/03 0.085 W. Alton 06/20/05 0.080 RG South 08/12/07 0.081 Houston
08/25/03 0.086 Breckenridge, Queeny Park 06/20/05 0.085 Olathe 08/14/07 0.077 Farrar
08/25/03 0.09 Jerseyville 06/20/05 0.096 Leavenworth B 08/14/07 0.08 Farrar
08/25/03 0.096 Orchard Farm 06/23/05 0.079 Rocky Creek, Liberty 08/28/07 0.078 Farrar
08/26/03 0.08 Orchard Farm 06/23/05 0.080 Trimble 09/21/07 0.081 Bonne Terre
08/26/03 0.084 Mark Twain 06/24/05 0.082 KCI 09/21/07 0.082 Houston
08/26/03 0.093 Queeny Park 06/24/05 0.083 Liberty 09/21/07 0.093 Farrar
08/26/03 0.094 Clark 06/24/05 0.087 Rocky Creek
08/26/03 0.095 Alton, Breckenridge, Ferguson 06/24/05 0.088 Trimble
08/26/03 0.096 Maryville 06/25/05 0.076 Watkins Mill, JFK-Wyandotte
08/26/03 0.097 W. Alton 06/25/05 0.077 Leavenworth B
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08/26/03 0.102 Wood River 06/25/05 0.080 KCI
08/26/03 0.104 Clayton, Edwardsville 06/25/05 0.087 Trimble
08/26/03 0.107 Arnold, Sunset Hills 06/25/05 0.088 Rocky Creek, Liberty
08/26/03 0.108 S.Broadway 06/26/05 0.077 Rocky Creek, Liberty
08/26/03 0.111 E. Saint Louis 06/26/05 0.080 Trimble
08/26/03 0.116 Margaretta 06/27/05 0.078 Watkins Mill, Trimble, Rocky Creek
09/18/03 0.078 Jerseyville, W. Alton 06/27/05 0.084 Liberty
09/18/03 0.081 Orchard Farm 06/29/05 0.076 RG South
05/07/04 0.081 Wood River 06/29/05 0.077 KCI
06/06/04 0.076 Orchard Farm 06/29/05 0.081 Trimble, Liberty
06/14/04 0.077 Margaretta 06/29/05 0.082 Rocky Creek, Olathe
06/14/04 0.078 E. Saint Louis 07/11/05 0.077 Olathe
06/14/04 0.082 Maryville 07/12/05 0.076 Trimble, Rocky Creek, Leavenworth B
06/30/04 0.077 Jerseyville, W. Alton 07/12/05 0.078 Liberty
06/30/04 0.08 Orchard Farm 07/12/05 0.080 Olathe
07/20/04 0.076 Jerseyville 07/12/05 0.081 RG South
07/20/04 0.077 W. Alton 07/13/05 0.078 Liberty
07/21/04 0.076 E. Saint Louis 07/13/05 0.083 Olathe
07/21/04 0.08 Maryville 07/13/05 0.086 RG South
08/17/04 0.08 Nilwood 07/15/05 0.088 Lawrence
09/02/04 0.076 W. Alton 07/16/05 0.083 Trimble
09/02/04 0.08 Orchard Farm 07/16/05 0.086 Rocky Creek
09/03/04 0.077 W. Alton 07/16/05 0.087 Liberty
09/11/04 0.078 Orchard Farm 07/22/05 0.084 Liberty
04/17/05 0.076 Blair St., Foley, Orchard Farm 07/22/05 0.087 Rocky Creek, KCI
04/17/05 0.077 Alton, W. Alton 08/03/05 0.077 Rocky Creek
05/18/05 0.077 Jerseyville, W. Alton 08/03/05 0.079 Watkins Mill
05/18/05 0.078 Orchard Farm 08/03/05 0.082 Liberty
06/03/05 0.076 Jerseyville 08/08/05 0.078 JFK-Wyandotte
06/03/05 0.078 Alton 08/08/05 0.082 Trimble
06/03/05 0.08 Orchard Farm 08/08/05 0.086 Rocky Creek
06/03/05 0.082 W. Alton 08/08/05 0.091 KCI
06/20/05 0.077 Pacific 08/09/05 0.077 Trimble
06/20/05 0.078 Arnold 08/09/05 0.079 Rocky Creek
06/20/05 0.082 Sunset Hills 08/09/05 0.086 Watkins Mill
06/23/05 0.076 Maryville 08/09/05 0.089 Liberty
06/23/05 0.079 E. Saint Louis 08/10/05 0.078 Rocky Creek
06/23/05 0.08 Nilwood, Orchard Farm 08/10/05 0.079 JFK-Wyandotte
06/23/05 0.082 Margaretta 08/10/05 0.084 Watkins Mill
06/23/05 0.087 W. Alton, Wood River 08/10/05 0.091 Liberty
06/23/05 0.092 Alton 09/11/05 0.076 Trimble, KCI
06/24/05 0.079 Sunset Hills 09/11/05 0.080 Rocky Creek
06/24/05 0.08 Maryland Heights 06/09/06 0.077 Watkins Mill
06/24/05 0.084 Orchard Farm 06/09/06 0.080 Trimble
06/24/05 0.085 E. Saint Louis 06/09/06 0.081 Liberty
06/24/05 0.087 Blair St. 06/09/06 0.082 Rocky Creek
06/24/05 0.089 W. Alton 06/15/06 0.076 Lawrence
06/24/05 0.09 Margaretta 06/15/06 0.078 Trimble
06/24/05 0.092 Maryville 06/15/06 0.079 Liberty
06/24/05 0.093 Wood River 06/15/06 0.081 Rocky Creek
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06/24/05 0.096 Alton 06/19/06 0.076 Rocky Creek
06/25/05 0.076 E. Saint Louis, Maryville 06/19/06 0.077 JFK-Wyandotte
06/25/05 0.077 Maryland Heights 06/19/06 0.085 Liberty
06/25/05 0.078 Margaretta 06/30/06 0.076 Olathe
06/25/05 0.08 Blair St. 06/30/06 0.077 RG South
06/25/05 0.084 W. Alton 06/30/06 0.080 Leavenworth B, Lawrence, JFK-Wyandotte
06/25/05 0.091 Alton, Wood River 06/30/06 0.081 Trimble
06/26/05 0.076 Queeny Park 06/30/06 0.087 Rocky Creek
06/26/05 0.077 Blair St.. E. Saint Louis 06/30/06 0.092 Watkins Mill
06/26/05 0.078 Sunset Hills 06/30/06 0.094 Liberty
06/26/05 0.079 Arnold, Margaretta 07/01/06 0.080 RG South
06/26/05 0.081 Wood River 07/01/06 0.082 Trimble, Olathe
06/26/05 0.084 Alton, Jerseyville 07/01/06 0.083 Leavenworth B
06/26/05 0.086 Maryland Heights 07/01/06 0.084 Lawrence
06/26/05 0.087 Orchard Farm, W. Alton 07/01/06 0.085 JFK-Wyandotte
06/26/05 0.089 Foley 07/01/06 0.087 Rocky Creek
06/27/05 0.077 Alton 07/01/06 0.091 Watkins Mill
06/27/05 0.079 Foley 07/01/06 0.094 Liberty
06/27/05 0.08 Maryland Heights 07/02/06 0.076 Liberty
06/27/05 0.083 Orchard Farm, W. Alton 07/08/06 0.081 JFK-Wyandotte
06/27/05 0.087 Jerseyville 07/08/06 0.083 Watkins Mill
06/28/05 0.078 Alton, Foley, Wood River 07/08/06 0.088 Liberty
06/28/05 0.081 Queeny Park 07/08/06 0.089 Trimble
06/28/05 0.086 Maryland Heights, W. Alton 07/08/06 0.094 Rocky Creek
06/28/05 0.088 Maryville 07/12/06 0.076 Liberty
06/28/05 0.093 Sunset Hills 07/12/06 0.077 Rocky Creek
06/28/05 0.096 Margaretta 07/13/06 0.086 Trimble, Rocky Creek
06/28/05 0.099 Blair St. 07/17/06 0.083 Watkins Mill
06/28/05 0.1 Arnold 07/17/06 0.087 Liberty
06/28/05 0.11 E. Saint Louis 07/19/06 0.078 RG South
06/29/05 0.079 Blair St. 07/19/06 0.084 Trimble, JFK-Wyandotte
06/29/05 0.081 Margaretta 07/19/06 0.091 Rocky Creek
06/29/05 0.082 E. Saint Louis 07/19/06 0.105 Watkins Mill
06/29/05 0.086 Maryville, Orchard Farm 07/19/06 0.106 Liberty
06/29/05 0.087 Jerseyville 07/24/06 0.076 Liberty
06/29/05 0.099 Wood River 07/25/06 0.077 Watkins Mill
06/29/05 0.101 W. Alton 07/25/06 0.078 Trimble, Rocky Creek, Liberty
06/29/05 0.102 Alton 07/26/06 0.076 Liberty
07/03/05 0.077 Jerseyville 08/06/06 0.078 Rocky Creek
07/03/05 0.079 Wood River 08/06/06 0.092 Liberty
07/03/05 0.081 W. Alton, Alton 08/17/06 0.079 Rocky Creek, Liberty
07/16/05 0.076 Maryland Heights 08/17/06 0.087 Trimble
07/16/05 0.081 Arnold 06/15/07 0.081 Trimble
07/16/05 0.082 E. Saint Louis 06/15/07 0.082 Rocky Creek
07/16/05 0.086 Sunset Hills 06/15/07 0.088 Leavenworth B
07/16/05 0.089 Margaretta, Blair St. 07/16/07 0.081 Trimble
07/23/05 0.08 W. Alton 07/25/07 0.080 Trimble
07/23/05 0.085 Maryland Heights 07/25/07 0.082 Rocky Creek
07/23/05 0.089 Orchard Farm 07/26/07 0.079 Rocky Creek
07/23/05 0.093 Foley 07/26/07 0.084 Watkins Mill
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07/25/05 0.076 Wood River, W. Alton 07/26/07 0.086 Liberty
08/02/05 0.076 Arnold 08/12/07 0.092 Rocky Creek
08/02/05 0.077 W. Alton 08/12/07 0.099 Liberty
08/02/05 0.08 Queeny Park 08/14/07 0.078 Liberty
08/02/05 0.081 Jerseyville 08/15/07 0.078 Liberty
08/02/05 0.089 Maryland Heights 08/28/07 0.076 Rocky Creek
08/02/05 0.092 Orchard Farm 08/28/07 0.078 Liberty
08/02/05 0.093 Foley 09/03/07 0.077 Liberty
08/03/05 0.077 Jerseyville 09/03/07 0.078 Rocky Creek
08/03/05 0.079 W. Alton 09/04/07 0.076 Rocky Creek
08/03/05 0.08 Orchard Farm
08/08/05 0.076 Jerseyville, Blair St.
08/08/05 0.081 Sunset Hills, Margaretta
08/08/05 0.086 Wood River
08/08/05 0.087 W. Alton, Alton
08/08/05 0.088 Queeny Park, Foley
08/08/05 0.093 Orchard Farm
08/08/05 0.094 Maryland Heights
08/09/05 0.077 Nilwood, Margaretta, Foley
08/09/05 0.078 Maryland Heights
08/09/05 0.08 Jerseyville
08/09/05 0.085 Wood River, Orchard Farm
08/09/05 0.089 Alton
08/09/05 0.091 W. Alton
08/10/05 0.077 Maryland Heights, Foley
08/10/05 0.08 Alton
08/10/05 0.081 Arnold
08/10/05 0.084 Wood River
08/10/05 0.092 Margaretta
08/10/05 0.093 Blair St.
08/10/05 0.103 E. Saint Louis
08/10/05 0.104 Maryville
08/11/05 0.078 Orchard Farm, Margaretta
08/11/05 0.084 Wood River, Alton
08/11/05 0.089 W. Alton
08/19/05 0.076 Alton
08/19/05 0.078 Wood River, W. Alton
09/06/05 0.078 Blair St., Alton
09/06/05 0.079 E. Saint Louis
09/06/05 0.081 W. Alton, Sunset Hills
09/06/05 0.085 Maryville
09/06/05 0.088 Margaretta
09/07/05 0.077 E. Saint Louis, Arnold
09/07/05 0.079 Sunset Hills
09/07/05 0.081 Margaretta
09/07/05 0.082 Maryville, Blair St.
09/11/05 0.076 Maryland Heights
09/11/05 0.077 W. Alton
09/11/05 0.084 Orchard Farm
09/12/05 0.078 Orchard Farm
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09/12/05 0.08 Wood River
09/12/05 0.083 Alton
09/12/05 0.084 W. Alton
09/12/05 0.086 Nilwood
09/21/05 0.078 Foley
06/06/06 0.077 W. Alton
06/15/06 0.077 Maryville, E. Saint Louis, Alton
06/15/06 0.078 Foley
06/15/06 0.079 Arnold
06/15/06 0.08 Sunset Hills
06/15/06 0.084 Maryland Heights
06/15/06 0.087 W. Alton
06/15/06 0.092 Orchard Farm
06/16/06 0.076 Alton
06/16/06 0.077 Maryville, Maryland Heights
06/16/06 0.078 Sunset Hills
06/16/06 0.088 Orchard Farm
06/16/06 0.09 W. Alton
06/20/06 0.08 Alton
06/20/06 0.084 Maryville
06/20/06 0.087 W. Alton
07/02/06 0.076 W. Alton
07/08/06 0.077 Wood River, Orchard Farm
07/08/06 0.079 Alton
07/08/06 0.091 W. Alton
07/09/06 0.077 Wood River
07/09/06 0.078 Alton
07/09/06 0.088 W. Alton
07/17/06 0.076 Wood River
07/17/06 0.085 Alton
07/17/06 0.091 W. Alton
07/20/06 0.076 Orchard Farm, Maryland Heights
07/20/06 0.085 Foley, Mark Twain
08/06/06 0.076 Foley
08/06/06 0.077 Jerseyville
08/06/06 0.083 W. Alton
08/06/06 0.085 Orchard Farm
08/07/06 0.076 W. Alton
08/07/06 0.079 Maryland Heights, Arnold
08/07/06 0.081 Pacific
08/07/06 0.083 Sunset Hills
08/13/06 0.076 W. Alton, Orchard Farm, Maryland Heights
08/13/06 0.079 Foley
05/21/07 0.076 W. Alton
06/15/07 0.076 Margaretta
06/15/07 0.078 W. Alton, Foley
06/15/07 0.08 Sunset Hills
06/15/07 0.084 Pacific
06/15/07 0.091 Maryland Heights
07/03/07 0.077 Alton



Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site

St. Louis Region Kansas City Region Springfield Region

Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Table 5: Meteorological Regime #2

Southwest & Southeast Missouri Regions

07/03/07 0.078 Margaretta
07/03/07 0.079 Wood River
07/03/07 0.081 Sunset Hills
07/03/07 0.082 Arnold
07/03/07 0.083 W. Alton
07/03/07 0.085 Jerseyville, Foley
07/03/07 0.087 Maryland Heights
07/03/07 0.089 Orchard Farm
07/25/07 0.076 Arnold
07/25/07 0.078 Pacific
07/25/07 0.081 Orchard Farm
07/25/07 0.082 Margaretta
07/25/07 0.083 Sunset Hills
07/25/07 0.084 W. Alton
07/25/07 0.096 Foley
07/25/07 0.101 Maryland Heights
07/26/07 0.076 Maryville
08/02/07 0.076 Orchard Farm
08/02/07 0.078 Alton
08/02/07 0.082 Foley
08/02/07 0.086 Wood River
08/02/07 0.087 Arnold
08/02/07 0.091 W. Alton
08/02/07 0.093 E. Saint Louis
08/02/07 0.094 Maryland Heights
08/02/07 0.098 Sunset Hills
08/02/07 0.102 Blair St.
08/02/07 0.107 Maryville
08/02/07 0.113 Margaretta
08/04/07 0.076 Wood River
08/11/07 0.08 W. Alton
08/11/07 0.082 Pacific
08/11/07 0.083 Orchard Farm
08/11/07 0.084 Maryland Heights
08/11/07 0.086 Foley
08/12/07 0.076 Wood River, W. Alton
08/12/07 0.077 Margaretta
08/12/07 0.078 Maryville
08/12/07 0.079 Sunset Hills, Pacific, Arnold
08/14/07 0.076 Orchard Farm
08/14/07 0.077 Maryville
08/14/07 0.081 Blair St.
08/14/07 0.085 Margaretta
08/14/07 0.086 Alton
08/14/07 0.089 Wood River, W. Alton
08/15/07 0.076 Alton
08/15/07 0.078 E. Saint Louis, Blair St.
08/15/07 0.079 Orchard Farm
08/15/07 0.08 Wood River, Foley
08/15/07 0.081 Margaretta



Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site Date Concentration 
(PPM) Site Date Concentration 

(PPM) Site

St. Louis Region Kansas City Region Springfield Region

Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Table 5: Meteorological Regime #2

Southwest & Southeast Missouri Regions

08/15/07 0.085 Sunset Hills
08/15/07 0.087 W. Alton
08/15/07 0.094 Maryville
08/27/07 0.079 Foley
08/27/07 0.081 Orchard Farm
08/27/07 0.086 Maryland Heights
08/28/07 0.076 Wood River
08/28/07 0.077 Sunset Hills, Jerseyville
08/28/07 0.08 Alton
08/28/07 0.089 W. Alton
09/03/07 0.077 E. Saint Louis
09/03/07 0.08 Blair St., Alton
09/03/07 0.081 Maryland Heights, Margaretta
09/03/07 0.082 Wood River, Arnold
09/03/07 0.083 Maryville
09/03/07 0.086 W. Alton
09/03/07 0.087 Sunset Hills
09/04/07 0.082 W. Alton
09/19/07 0.077 W. Alton
09/21/07 0.076 Arnold
09/21/07 0.077 Mark Twain
09/21/07 0.08 Margaretta
09/21/07 0.081 Maryville, Foley, Alton
09/21/07 0.083 Wood River
09/21/07 0.088 W. Alton
09/21/07 0.091 Nilwood



Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site

07/17/03 0.082 Arnold 04/12/03 0.076 Leavenworth A, KCI 06/28/05 0.076 Hillcrest 04/12/03 0.078 El Dorado Springs
07/17/03 0.087 Queeny Park 04/12/03 0.077 Lawrence 04/12/03 0.083 Linn County
07/17/03 0.089 Clark 04/12/03 0.082 RG South 04/12/03 0.087 Bonne Terre
07/17/03 0.090 Edwardsville 04/12/03 0.089 Watkins Mill 04/13/03 0.077 Linn County
07/17/03 0.091 W. Alton 04/12/03 0.091 Rocky Creek 04/13/03 0.082 El Dorado Springs
07/17/03 0.092 Ferguson 04/12/03 0.093 Liberty 06/14/03 0.077 Bonne Terre
07/17/03 0.095 Maryville 04/13/03 0.076 JFK-Wyandotte 08/17/03 0.081 Bonne Terre
07/17/03 0.097 S. Broadway 04/13/03 0.082 RG South 08/22/03 0.077 Houston
07/17/03 0.099 Breckenridge 05/30/03 0.076 Rocky Creek 08/22/03 0.098 Bonne Terre
07/17/03 0.101 Wood River, Alton 05/30/03 0.078 Liberty 07/21/04 0.078 El Dorado Springs
07/17/03 0.106 Sunset Hills, E. Saint Louis, Clayton 05/30/03 0.079 Olathe 07/22/04 0.086 El Dorado Springs
07/17/03 0.108 Margaretta 07/27/03 0.076 KCI 06/28/05 0.084 El Dorado Springs
08/17/03 0.076 Maryville 07/27/03 0.079 Leavenworth A 07/22/05 0.084 Bonne Terre
08/17/03 0.077 E. Saint Louis 07/27/03 0.081 Liberty 06/09/06 0.078 Bonne Terre
08/17/03 0.078 Arnold 07/27/03 0.086 Rocky Creek 06/09/06 0.080 Farrar
08/17/03 0.079 Sunset Hills 07/27/03 0.096 JFK-Wyandotte 06/29/06 0.078 El Dorado Springs
08/17/03 0.080 Margaretta 07/22/04 0.076 Olathe 06/29/06 0.082 Linn County
08/17/03 0.082 S. Broadway 07/22/04 0.080 RG South 06/30/06 0.078 Bonne Terre
08/22/03 0.076 Maryville, Jerseyville 08/04/05 0.081 Olathe 06/30/06 0.083 Farrar
08/22/03 0.077 S. Broadway 08/04/05 0.091 RG South 07/19/06 0.080 Farrar
08/22/03 0.078 Sunset Hills 06/29/06 0.078 Rocky Creek 07/20/06 0.076 El Dorado Springs
08/22/03 0.080 Arnold 06/29/06 0.079 Watkins Mill 08/09/07 0.078 Houston
07/16/04 0.081 Maryville 06/29/06 0.084 Liberty 08/13/07 0.086 Bonne Terre
07/22/04 0.080 Arnold 07/20/06 0.077 JFK-Wyandotte 08/16/07 0.076 El Dorado Springs
07/11/05 0.081 Mark Twain 07/20/06 0.078 Liberty 08/16/07 0.077 Farrar
07/22/05 0.080 Arnold 07/20/06 0.081 Olathe 08/16/07 0.080 Bonne Terre
07/22/05 0.082 Sunset Hills 07/20/06 0.085 RG South 08/29/07 0.082 Houston
08/04/05 0.076 Arnold 07/28/06 0.081 Trimble 09/22/07 0.080 Farrar
09/08/05 0.076 Margaretta 07/28/06 0.085 Rocky Creek
09/08/05 0.079 Blair St. 08/07/06 0.085 Lawrence
09/08/05 0.081 E. Saint Louis 08/09/06 0.083 Trimble, Rocky Creek
09/08/05 0.088 Maryville 08/09/06 0.093 Watkins Mill, Liberty
06/09/06 0.079 Pacific 08/16/07 0.077 JFK-Wyandotte
06/09/06 0.084 Sunset Hills 08/16/07 0.078 RG South
06/09/06 0.085 Arnold 08/16/07 0.080 Olathe
06/29/06 0.076 Blair St., Alton
06/29/06 0.077 Sunset Hills
06/29/06 0.082 Maryland Heights, E. Saint Louis
06/29/06 0.084 Foley
06/29/06 0.091 W. Alton, Orchard Farm
07/19/06 0.076 E. Saint Louis
07/19/06 0.077 Margaretta
07/19/06 0.080 Alton
07/19/06 0.081 Wood River
07/19/06 0.083 Jerseyville, Foley
07/19/06 0.087 Maryland Heights
07/19/06 0.095 Orchard Farm
07/19/06 0.097 W. Alton
08/08/07 0.079 Maryville
08/08/07 0.082 Wood River, W. Alton
08/13/07 0.076 Arnold
08/13/07 0.080 Sunset Hills
08/29/07 0.081 Arnold

St. Louis Region Kansas City Region Springfield Region

Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Meteorological Regime #3

Southwest & Southeast Missouri Regions



Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site

06/05/03 0.078 Margaretta 07/11/03 0.080 JFK-Wyandotte 08/22/03 0.081 S. Charleston 07/16/03 0.078 Houston
06/05/03 0.081 Sunset Hills 07/13/03 0.076 Leavenworth A 08/10/07 0.090 Hillcrest 08/22/03 0.080 El Dorado Springs
07/16/03 0.077 Arnold 07/16/03 0.085 JFK-Wyandotte 08/22/03 0.084 Linn County
07/19/03 0.080 W. Alton 07/16/03 0.089 Rocky Creek 08/23/03 0.082 Linn County
07/27/04 0.076 Sunset Hills 07/16/03 0.092 KCI 06/17/05 0.084 Bonne Terre
06/14/06 0.076 Pacific, E. Saint Louis 07/16/03 0.094 Leavenworth A 06/14/06 0.079 Linn County
06/14/06 0.077 Foley, Alton 07/19/03 0.078 Leavenworth A 07/31/07 0.076 Bonne Terre
06/14/06 0.078 Wood River 08/07/03 0.076 Olathe 08/01/07 0.079 Farrar
06/14/06 0.080 Sunset Hills 08/10/03 0.079 Lawrence 08/01/07 0.089 Bonne Terre
06/14/06 0.087 W. Alton 08/22/03 0.082 RG South, Lawrence 08/10/07 0.098 Bonne Terre
06/14/06 0.092 Orchard Farm, Maryland Heights 08/22/03 0.084
07/28/06 0.076 Margaretta 08/22/03 0.096 Olathe
07/28/06 0.077 Maryville, Blair St. 08/23/03 0.077 RG South
08/04/06 0.076 Pacific 08/23/03 0.081 Olathe
06/09/07 0.076 Arnold 08/23/03 0.083 Leavenworth A
06/09/07 0.078 Sunset Hills 08/23/03 0.099 Lawrence
07/30/07 0.077 Pacific 08/03/04 0.076 Trimble
07/31/07 0.076 Maryland Heights 05/23/05 0.078 Olathe
08/01/07 0.076 Arnold 06/13/06 0.078 Lawrence
08/01/07 0.080 Orchard Farm, Margaretta 06/14/06 0.081 Trimble
08/01/07 0.083 Sunset Hills 06/14/06 0.083 Rocky Creek
08/01/07 0.084 W. Alton, Pacific 06/28/06 0.081 Rocky Creek
08/01/07 0.087 Foley 06/28/06 0.087 Liberty
08/01/07 0.094 Maryland Heights 07/06/06 0.077 Leavenworth B
08/10/07 0.076 Arnold 08/01/07 0.079 Liberty, JFK-Wyandotte

08/01/07 0.086 Trimble
08/01/07 0.088 Leavenworth B
08/01/07 0.099 Rocky Creek
08/10/07 0.082 Trimble
08/10/07 0.084 Rocky Creek

Meteorological Regime #4

St. Louis Region Kansas City Region Springfield Region Southwest & Southeast Missouri Regions



Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site

07/30/03 0.078 Orchard Farm 04/01/03 0.076 RG South 07/31/03 0.095 Bonne Terre
07/30/03 0.079 W. Alton 04/01/03 0.078 Watkins Mill 08/22/06 0.091 Bonne Terre
07/31/03 0.076 Jerseyville 04/01/03 0.079 Rocky Creek 08/24/06 0.076 Farrar
07/31/03 0.079 E. Saint Louis 04/01/03 0.084 Liberty
07/31/03 0.084 S. Broadway 07/30/03 0.080 Lawrence
07/31/03 0.088 Arnold 07/30/03 0.082 RG South
07/31/03 0.089 Alton 07/30/03 0.084 JFK-Wyandotte
07/31/03 0.090 Orchard Farm 07/30/03 0.106 Olathe
07/31/03 0.093 Wood River 05/19/06 0.078 JFK-Wyandotte
07/31/03 0.094 W. Alton 05/19/06 0.079 Liberty
07/31/03 0.096 Clayton 08/22/06 0.084 Lawrence
07/31/03 0.097 Queeny Park, Margaretta 08/23/06 0.079 Liberty
07/31/03 0.102 Sunset Hills 08/23/06 0.082 Rocky Creek
07/31/03 0.104 Ferguson 08/23/06 0.085 Trimble
07/31/03 0.106 Breckenridge 08/24/06 0.080 Trimble
08/28/05 0.082 Maryland Heights 08/24/06 0.081 Rocky Creek
08/28/05 0.087 Orchard Farm 05/13/07 0.082 Rocky Creek
08/23/06 0.079 W. Alton, Maryland Heights 05/13/07 0.083 Trimble
08/23/06 0.081 Pacific 08/17/07 0.076 Rocky Creek
08/23/06 0.082 Orchard Farm 08/17/07 0.077 Leavenworth B
08/23/06 0.088 Foley
08/24/06 0.078 Maryland Heights
08/24/06 0.080 W. Alton
08/24/06 0.082 Orchard Farm
08/17/07 0.080 Pacific

Meteorological Regime #5

St. Louis Region Kansas City Region Springfield Region Southwest & Southeast Missouri Regions



Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site

08/05/03 0.079 Sunset Hills 08/04/03 0.076 Olathe
06/10/06 0.076 Maryville, Margaretta 08/04/03 0.079 JFK-Wyandotte
06/10/06 0.077 E. Saint Louis 08/05/03 0.076 Leavenworth A
06/10/06 0.079 W. Alton 08/05/03 0.078 Rocky Creek
06/10/06 0.082 Maryland Heights 08/05/03 0.079 Olathe
07/18/06 0.078 Alton 08/05/03 0.083 JFK-Wyandotte
07/18/06 0.079 Margaretta 04/22/06 0.078 Olathe
07/18/06 0.080 Wood River 04/22/06 0.080 RG South
07/18/06 0.083 Blair St. 06/10/06 0.077 JFK-Wyandotte
07/18/06 0.084 Arnold 06/10/06 0.086 Liberty
07/18/06 0.089 W. Alton, Maryville 06/10/06 0.087 Rocky Creek
07/18/06 0.098 E. Saint Louis 07/18/06 0.081 Lawrence
08/17/06 0.076 Alton 08/08/06 0.080 Lawrence
08/17/06 0.077 Sunset Hills, Arnold
08/17/06 0.079 Jerseyville
08/17/06 0.084 W. Alton
08/17/06 0.087 Maryland Heights
08/17/06 0.090 Foley
08/17/06 0.093 Orchard Farm
08/18/06 0.080 Sunset Hills, Foley
08/18/06 0.083 Maryland Heights
08/18/06 0.090 Pacific
08/03/07 0.079 Foley
08/03/07 0.080 Maryville
08/03/07 0.081 E. Saint Louis, Alton
08/03/07 0.085 Orchard Farm
08/03/07 0.086 Wood River
08/03/07 0.087 Maryland Heights
08/03/07 0.088 Blair St.
08/03/07 0.093 Arnold
08/03/07 0.096 Margaretta
08/03/07 0.099 W. Alton
08/03/07 0.101 Sunset Hills

St. Louis Region Kansas City Region Springfield Region

Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Meteorological Regime #6

Southwest & Southeast Missouri Regions



Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site Date Concentration (PPM) Site

07/14/03 0.077 Jerseyville 07/14/03 0.082 Rocky Creek 06/21/05 0.078 Hillcrest 06/21/05 0.076 Bonne Terre
07/14/03 0.080 Orchard Farm 08/15/03 0.079 Watkins Mill 06/22/05 0.076 Hillcrest 06/21/05 0.078 Farrar
08/16/03 0.077 S. Broadway 08/15/03 0.086 Liberty 06/13/07 0.082 Hillcrest 06/22/05 0.079 El Dorado Springs
08/16/03 0.078 Sunset Hills, Arnold 08/16/03 0.077 JFK-Wyandotte 06/22/05 0.085 Bonne Terre, Farrar
09/08/03 0.076 Orchard Farm 08/16/03 0.079 Liberty 06/30/05 0.076 Houston
09/09/03 0.080 W. Alton 04/03/05 0.076 Trimble 06/13/07 0.079 El Dorado Springs
09/09/03 0.083 Orchard Farm 04/03/05 0.077 Leavenworth B 06/13/07 0.081 Farrar
08/01/04 0.076 Edwardsville 04/03/05 0.079 Lawrence 06/13/07 0.087 Bonne Terre
08/01/04 0.078 Maryville 06/21/05 0.077 Leavenworth B 06/14/07 0.079 Farrar
08/01/04 0.080 Wood River, Alton 06/21/05 0.079 Olathe 06/14/07 0.091 Bonne Terre
08/01/04 0.081 W. Alton 06/21/05 0.082 RG South 06/16/07 0.078 Farrar, Houston
06/21/05 0.077 Alton 06/21/05 0.085 Liberty 06/16/07 0.080 Bonne Terre
06/21/05 0.078 Wood River 06/21/05 0.093 KCI 06/17/07 0.077 Houston
06/21/05 0.082 Queeny Park 06/21/05 0.104 JFK-Wyandotte 06/17/07 0.085 Bonne Terre
06/21/05 0.086 Maryland Heights 06/22/05 0.079 Watkins Mill, JFK-Wyandotte 06/17/07 0.087 Farrar
06/21/05 0.090 Sunset Hills 06/22/05 0.084 KCI
06/21/05 0.091 Blair St. 06/22/05 0.092 Liberty
06/21/05 0.092 Arnold 06/22/05 0.093 Trimble
06/21/05 0.094 Margaretta 06/22/05 0.097 Rocky Creek
06/21/05 0.095 Maryville 06/08/06 0.078 JFK-Wyandotte
06/21/05 0.101 E. Saint Louis 07/15/06 0.078 Rocky Creek
06/22/05 0.078 W. Alton 07/15/06 0.099 JFK-Wyandotte
06/22/05 0.083 Wood River, Alton 07/16/06 0.076 Watkins Mill
06/22/05 0.087 Pacific 07/16/06 0.081 Liberty
06/22/05 0.089 Blair St. 07/16/06 0.083 Trimble, Rocky Creek
06/22/05 0.091 Margaretta 06/13/07 0.076 Leavenworth B
06/22/05 0.094 E. Saint Louis 06/13/07 0.080 Trimble
06/22/05 0.097 Maryland Heights, Arnold 06/13/07 0.084 Rocky Creek
06/22/05 0.098 Queeny Park 06/14/07 0.077 Watkins Mill
06/22/05 0.108 Sunset Hills 06/14/07 0.078 JFK-Wyandotte
06/30/05 0.076 Margaretta 06/14/07 0.079 Olathe
06/30/05 0.080 Blair St. 06/14/07 0.081 RG South
06/30/05 0.081 Pacific, Maryville 06/14/07 0.083 Liberty
06/30/05 0.085 Sunset Hills 06/14/07 0.089 Rocky Creek
06/30/05 0.086 E. Saint Louis 06/14/07 0.090 Trimble
06/30/05 0.093 Arnold 06/14/07 0.095 Leavenworth B
09/04/05 0.077 Orchard Farm 06/16/07 0.079 Watkins Mill
09/04/05 0.083 Foley 06/16/07 0.080 Leavenworth B
09/09/05 0.077 E. Saint Louis 06/16/07 0.081 Liberty
09/09/05 0.078 Sunset Hills, Nilwood, Maryville 06/16/07 0.087 Trimble
09/09/05 0.079 Pacific, Arnold 06/16/07 0.089 Rocky Creek
09/09/05 0.082 Wood River, Queeny Park, Foley 07/06/07 0.081 Trimble
09/09/05 0.085 Maryland Heights, Margaretta 07/06/07 0.083 Rocky Creek
09/09/05 0.089 Jerseyville, Alton
09/09/05 0.095 W. Alton
09/09/05 0.096 Orchard Farm
07/15/06 0.083 Maryland Heights
07/15/06 0.084 Margaretta
07/15/06 0.085 Blair St.
07/15/06 0.089 Arnold
07/15/06 0.097 E. Saint Louis
07/15/06 0.098 Sunset Hills
06/13/07 0.078 Alton
06/13/07 0.080 Margaretta, Arnold
06/13/07 0.081 Wood River
06/13/07 0.082 Orchard Farm
06/13/07 0.083 W. Alton
06/13/07 0.085 Sunset Hills
06/13/07 0.089 Pacific, Foley
06/13/07 0.093 Maryland Heights
06/14/07 0.079 Maryville
06/14/07 0.083 Alton
06/14/07 0.085 Wood River
06/14/07 0.087 Blair St.
06/14/07 0.089 Pacific
06/14/07 0.091 Margaretta, Arnold
06/14/07 0.094 W. Alton, Sunset Hills
06/14/07 0.095 Orchard Farm
06/14/07 0.098 Foley

Meteorological Regime #7

St. Louis Region Kansas City Region Springfield Region Southwest & Southeast Missouri Regions



Table 5: Ozone Concentrations Greater Than 75 Parts Per Billion

06/14/07 0.103 Maryland Heights
06/16/07 0.078 Arnold
06/16/07 0.080 Sunset Hills
06/16/07 0.081 Maryland Heights, Foley
06/16/07 0.083 Orchard Farm
06/16/07 0.084 W. Alton
06/16/07 0.085 Alton
06/16/07 0.087 Maryville
06/16/07 0.090 Wood River
06/16/07 0.091 Margaretta
06/16/07 0.092 Blair St.
06/17/07 0.077 Orchard Farm, Maryland Heights
06/17/07 0.078 Maryville
06/17/07 0.079 Sunset Hills, Arnold
06/17/07 0.080 Blair St.
06/17/07 0.081 Alton
06/17/07 0.082 Margaretta
06/17/07 0.085 Wood River
06/17/07 0.087 W. Alton
06/21/07 0.077 Margaretta, Blair St.
06/21/07 0.087 Wood River
06/21/07 0.091 Maryville
07/07/07 0.077 Blair St.
07/07/07 0.080 Sunset Hills
07/07/07 0.088 W. Alton, Margaretta
07/24/07 0.080 Sunset Hills
07/24/07 0.084 Maryland Heights
07/24/07 0.093 Pacific
09/09/05 0.078 Mark Twain
06/13/07 0.084 Mark Twain
06/14/07 0.085 Mark Twain



Date
Ozone 
(PPM) Regime Favors STL 

Influence?
Dominant Wind 

Direction
6/21/05 0.078 7 No E Threshold # of Days
6/22/05 0.085 7 No E 0.09 and up 3
6/23/05 0.093 2 No SW 0.085 to 0.089 4
6/24/05 0.091 2 No S 0.080 to 0.084 10
6/25/05 0.079 2 No S 0.076 to 0.079 19
6/26/05 0.077 2 No SE Total 36
7/10/05 0.076 1 No E
8/1/05 0.076 1 No SW Class # Days By Regime Dominant Wind
9/10/05 0.076 1 No S Regime #1 7 E
9/11/05 0.080 2 No S Regime #2 15 SW to SE
6/9/06 0.080 3 Yes N Regime #3 5 Varies with Fropa
6/15/06 0.079 2 No SE Regime #4 1 E
6/16/06 0.085 2 No SE Regime #5 1 Calm/SE
6/30/06 0.083 3 No NE Regime #6 0 N/A
7/19/06 0.080 3 No Calm/SE Regime #7 7 E
8/24/06 0.076 5 No Calm/SE
5/21/07 0.079 2 No S
5/22/07 0.076 2 No S
5/23/07 0.076 2 No S
6/12/07 0.081 1 No E
6/13/07 0.081 7 No E
6/14/07 0.079 7 No E
6/15/07 0.076 2 No NE
6/16/07 0.078 7 No E
6/17/07 0.087 7 No E
7/25/07 0.076 7 No SE
8/1/07 0.079 4 No E
8/12/07 0.076 2 No SW
8/14/07 0.080 2 No SE
8/16/07 0.077 3 No SW
8/18/07 0.085 1 No E
8/28/07 0.078 2 No SE
9/2/07 0.082 1 No E
9/20/07 0.081 1 No Calm/E
9/21/07 0.093 2 No SW
9/22/07 0.080 3 No Calm

Table 6: Farrar Regime Analysis



Date
Ozone 
(PPM) Regime Favors STL 

Influence?
Dominant Wind 

Direction
4/12/03 0.087 3 No SW Threshold # of Days
6/14/03 0.077 3 No W 0.09 and up 7
6/17/03 0.083 1 No NE 0.085 to 0.089 7
6/18/03 0.083 1 No Calm 0.080 to 0.084 10
7/31/03 0.095 5 No Calm/S 0.076 to 0.079 17
8/17/03 0.081 3 No W Total 41
8/18/03 0.082 1 No NE
8/22/03 0.098 3 Yes N Class # Days By Regime Dominant Wind
8/27/03 0.080 2 No SW Regime #1 10 E
6/17/05 0.084 4 No Calm/SW Regime #2 10 SW to SE
6/21/05 0.076 7 No E Regime #3 9 Varies with Fropa
6/22/05 0.085 7 No E Regime #4 4 NE
6/24/05 0.077 2 No S Regime #5 2 Calm
6/26/05 0.076 2 No SE Regime #6 0 N/A
7/7/05 0.093 1 No NE Regime #7 6 E
7/8/05 0.078 1 No Calm/NE
7/10/05 0.078 1 No E
7/16/05 0.079 2 No E
7/22/05 0.084 3 Yes N
7/31/05 0.076 1 No E
8/1/05 0.076 1 No SW
6/9/06 0.078 3 Yes N
6/15/06 0.077 2 No SE
6/16/06 0.076 2 No SE
6/30/06 0.078 3 No NE
8/22/06 0.091 5 No Calm/E
6/12/07 0.085 1 No E
6/13/07 0.087 7 No E
6/14/07 0.091 7 No E
6/15/07 0.078 2 No NE
6/16/07 0.080 7 No E
6/17/07 0.085 7 No E
7/25/07 0.091 2 No SE
7/31/07 0.076 4 No NE
8/1/07 0.089 4 No E
8/2/07 0.079 2 No E
8/10/07 0.098 4 No NE
8/13/07 0.086 3 No SW
8/16/07 0.080 3 No E
8/18/07 0.078 1 No SE
9/21/07 0.081 2 No SW

Table 7: Bonne Terre Regime Analysis



Date Ozone 
(PPM) KC Regime Favors KC or 

SGF Influence?

Dominant 
Wind 

Direction
4/1/03 0.076 5 No SW Threshold # of Days
4/11/03 0.076 1 No Calm/SW 0.09 and up 2
4/12/03 0.082 3 No W 0.085 to 0.089 2
4/13/03 0.082 3 No SW 0.080 to 0.084 12
6/18/03 0.097 1 No Calm 0.076 to 0.079 9
7/30/03 0.082 5 No Calm Total 25
8/22/03 0.082 4 No NE
8/23/03 0.077 4 No NE Class # Days By Regime Dominant Wind
8/25/03 0.078 2 No S Regime #1 2 Calm
8/26/03 0.076 2 No S Regime #2 10 SW to SE
7/22/04 0.080 3 No S Regime #3 6 S-SW
4/17/05 0.080 2 No S Regime #4 2 NE
6/20/05 0.080 2 SGF SE Regime #5 2 Calm/SW
6/21/05 0.082 7 SGF Calm/SE Regime #6 1 SW
6/29/05 0.076 2 SGF SE Regime #7 2 SE
7/12/05 0.081 2 KC N
7/13/05 0.086 2 KC N
8/4/05 0.091 3 SGF SE
4/22/06 0.080 6 No SW
6/30/06 0.077 2 No SW
7/1/06 0.080 2 No SW
7/19/06 0.078 2 No SW
7/20/06 0.085 3 No SW
6/14/07 0.081 7 SGF SE
8/16/07 0.078 3 No SW

Table 8: El Dorado Springs Regime Analysis



2003 2004 2005 2006 2007 Total
Regime 1 8 0 14 3 5 30
Regime 2 11 10 27 12 19 79
Regime 3 5 2 4 4 6 21
Regime 4 3 1 1 3 5 13
Regime 5 2 0 1 3 1 7
Regime 6 1 0 0 4 1 6
Regime 7 4 1 5 1 7 18

Total 34 14 52 30 44 174

2003 2004 2005 2006 2007 Total
Regime 1 9 0 9 2 1 21
Regime 2 9 2 20 16 10 57
Regime 3 4 1 1 5 1 12
Regime 4 8 1 1 4 2 16
Regime 5 2 0 0 4 2 8
Regime 6 2 0 0 4 0 6
Regime 7 3 0 3 3 4 13

Total 37 4 34 38 20 133

2003 2004 2005 2006 2007 Total
Regime 1 3 0 3 0 0 6
Regime 2 0 1 1 2 2 6
Regime 3 0 0 1 0 0 1
Regime 4 1 0 0 0 1 2
Regime 5 0 0 0 0 0 0
Regime 6 0 0 0 0 0 0
Regime 7 0 0 2 0 1 3

Total 4 1 7 2 4 18

2003 2004 2005 2006 2007 Total
Regime 1 1 0 0 0 0 1
Regime 2 1 1 5 2 1 10
Regime 3 2 2 1 2 1 8
Regime 4 2 0 0 1 0 3
Regime 5 0 0 0 0 0 0
Regime 6 0 0 0 0 0 0
Regime 7 0 0 1 0 1 2

Total 6 3 7 5 3 24

2003 2004 2005 2006 2007 Total
Regime 1 3 0 7 0 4 14
Regime 2 2 0 6 2 11 21
Regime 3 4 0 1 4 5 14
Regime 4 1 0 1 0 3 5
Regime 5 1 0 0 2 0 3
Regime 6 0 0 0 0 0 0
Regime 7 0 0 3 0 4 7

Total 11 0 18 8 27 64

Southeast Missouri Region

Table 9: Number of Regimes Per Year & Total # of Regimes

Southwest Missouri Region

Springfield Region

Kansas City Region

St. Louis Region



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 8 10 6 4 0 1 5 34

Sunset Hills 2 10 4 3 0 3 6 28
Pacific 2 3 1 3 1 0 1 11

S. Broadway 1 0 1 0 0 0 1 3
Queeny Park 8 3 0 0 0 0 0 11

Clark 0 0 0 0 0 0 0 0
Margaretta 5 11 3 3 0 2 3 27

Blair St. 2 8 2 1 0 0 4 17
Clayton 2 1 0 0 0 0 0 3

E. Saint Louis 2 12 2 1 1 1 1 20
Maryland Heights 6 12 0 1 2 0 1 22

Breckenridge 1 1 0 0 0 0 0 2
Maryville 2 11 3 1 0 2 4 23
Ferguson 3 2 0 0 0 0 0 5

Edwardsville 0 0 0 0 0 0 1 1
Wood River 5 18 0 1 0 1 2 27

W. Alton 4 23 0 1 3 1 2 34
Orchard Farm 6 20 0 1 1 0 4 32

Alton 7 20 2 1 0 2 3 35
Jerseyville 1 12 1 0 1 1 1 17

Foley 3 12 0 1 0 2 0 18
Nilwood 3 4 0 0 0 0 1 8

Mark Twain 4 2 0 0 0 0 1 7
Total 77 195 25 22 9 16 41 385

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 4 4 3 0 0 1 0 12

Sunset Hills 5 8 2 2 0 0 2 19
Pacific 4 3 0 1 1 0 1 10

S. Broadway 0 0 1 0 1 0 0 2
Queeny Park 1 1 0 0 0 0 2 4

Clark 0 0 0 0 0 0 0 0
Margaretta 4 9 0 0 0 0 3 16

Blair St. 0 2 0 0 0 1 1 4
Clayton 1 0 0 0 0 0 0 1

E. Saint Louis 0 3 2 0 0 1 0 6
Maryland Heights 4 4 1 0 1 2 4 16

Breckenridge 0 0 0 0 0 0 0 0
Maryville 0 7 1 0 0 0 1 9
Ferguson 1 1 0 0 0 0 0 2

Edwardsville 1 2 0 0 0 0 0 3
Wood River 0 8 2 0 0 0 5 15

W. Alton 6 13 1 1 0 1 3 25
Orchard Farm 2 9 0 0 2 1 3 17

Alton 0 7 0 0 0 1 4 12
Jerseyville 4 4 1 0 0 0 0 9

Foley 4 4 2 0 0 0 3 13
Nilwood 0 0 0 0 0 0 0 0

Mark Twain 0 2 1 0 0 0 2 5
Total 41 91 17 4 5 8 34 200

Table 10: Exceedances by 0.05 PPM Threshold & By Site
St. Louis Region

Ozone Measurements > 0.075 PPM and < 0.081 PPM

Ozone Measurements > 0.080 PPM and < 0.086 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 0 1 0 0 1 0 1 3

Sunset Hills 4 2 0 0 0 0 1 7
Pacific 2 0 0 0 0 1 3 6

S. Broadway 1 0 0 0 0 0 0 1
Queeny Park 1 2 1 0 0 0 0 4

Clark 0 0 1 0 0 0 0 1
Margaretta 1 3 0 0 0 0 1 5

Blair St. 0 2 0 0 0 1 2 5
Clayton 0 0 0 0 0 0 0 0

E. Saint Louis 1 0 0 0 0 0 1 2
Maryland Heights 1 5 1 0 0 2 1 10

Breckenridge 0 2 0 0 0 0 0 2
Maryville 0 3 1 0 0 1 1 6
Ferguson 0 1 0 0 0 0 0 1

Edwardsville 0 0 1 0 0 0 0 1
Wood River 0 4 0 0 0 1 2 7

W. Alton 1 16 0 1 0 1 2 21
Orchard Farm 3 5 0 0 2 0 0 10

Alton 0 5 0 0 1 0 1 7
Jerseyville 1 3 0 0 0 0 1 5

Foley 2 3 0 1 1 1 1 9
Nilwood 0 2 0 0 0 0 0 2

Mark Twain 0 0 0 0 0 0 0 0
Total 18 59 5 2 5 8 18 115

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 2 1 0 0 1 0 1 5

Sunset Hills 0 2 0 0 0 0 1 3
Pacific 1 0 0 0 0 1 3 5

S. Broadway 0 0 0 0 0 0 0 0
Queeny Park 0 2 1 0 0 0 0 3

Clark 0 0 1 0 0 0 0 1
Margaretta 0 3 0 0 0 0 1 4

Blair St. 0 2 0 0 0 1 2 5
Clayton 0 0 0 0 0 0 0 0

E. Saint Louis 0 0 0 0 0 0 1 1
Maryland Heights 1 5 1 0 0 2 1 10

Breckenridge 0 2 0 0 0 0 0 2
Maryville 0 3 1 0 0 1 1 6
Ferguson 0 1 0 0 0 0 0 1

Edwardsville 0 0 1 0 0 0 0 1
Wood River 0 4 0 0 0 1 2 7

W. Alton 0 16 0 1 0 1 2 20
Orchard Farm 0 5 0 0 2 0 0 7

Alton 0 5 0 0 1 0 1 7
Jerseyville 0 3 0 0 0 0 1 4

Foley 0 3 0 1 1 1 1 7
Nilwood 0 2 0 0 0 0 0 2

Mark Twain 0 0 0 0 0 0 0 0
Total 4 59 5 2 5 8 18 101

Table 10: Exceedances by 0.05 PPM Threshold & By Site
Ozone Measurements > 0.085 PPM and < 0.091 PPM

Ozone Measurements > 0.090 PPM and < 0.096 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 0 1 0 0 0 0 1 2

Sunset Hills 0 1 0 0 0 0 1 2
Pacific 1 0 0 0 0 0 0 1

S. Broadway 0 0 1 0 0 0 0 1
Queeny Park 0 0 0 0 1 0 1 2

Clark 0 0 0 0 0 0 0 0
Margaretta 0 1 0 0 1 1 0 3

Blair St. 0 1 0 0 0 0 0 1
Clayton 0 0 0 0 1 0 0 1

E. Saint Louis 0 0 0 0 0 1 1 2
Maryland Heights 0 0 0 0 0 0 1 1

Breckenridge 0 0 1 0 0 0 0 1
Maryville 0 1 0 0 0 0 0 1
Ferguson 0 0 0 0 0 0 0 0

Edwardsville 0 0 0 0 0 0 0 0
Wood River 0 1 0 0 0 0 0 1

W. Alton 0 1 1 0 0 1 0 3
Orchard Farm 1 2 0 0 0 0 1 4

Alton 0 1 0 0 0 0 0 1
Jerseyville 0 0 0 0 0 0 0 0

Foley 0 1 0 0 0 0 1 2
Nilwood 0 0 0 0 0 0 0 0

Mark Twain 1 0 0 0 0 0 0 1
Total 3 11 3 0 3 3 7 30

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 0 1 0 0 0 0 0 1

Sunset Hills 0 1 1 0 1 0 1 4
Pacific 0 0 0 0 0 0 0 0

S. Broadway 0 1 0 0 0 0 0 1
Queeny Park 0 0 0 0 0 0 0 0

Clark 0 0 0 0 0 0 0 0
Margaretta 0 2 1 0 0 0 0 3

Blair St. 0 1 0 0 0 0 0 1
Clayton 0 1 1 0 0 0 0 2

E. Saint Louis 0 3 1 0 0 0 0 4
Maryland Heights 0 0 0 0 0 0 1 1

Breckenridge 0 0 0 0 1 0 0 1
Maryville 0 2 0 0 0 0 0 2
Ferguson 0 0 0 0 1 0 0 1

Edwardsville 0 1 0 0 0 0 0 1
Wood River 0 1 0 0 0 0 0 1

W. Alton 0 0 0 0 0 0 0 0
Orchard Farm 0 0 0 0 0 0 0 0

Alton 0 1 0 0 0 0 0 1
Jerseyville 0 0 0 0 0 0 0 0

Foley 1 0 0 0 0 0 0 1
Nilwood 0 0 0 0 0 0 0 0

Mark Twain 0 0 0 0 0 0 0 0
Total 1 15 4 0 3 0 2 25

Table 10: Exceedances by 0.05 PPM Threshold & By Site
Ozone Measurements > 0.096 PPM and < 0.101 PPM

Ozone Measurements > 0.100 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 1 8 2 1 1 1 0 14

Olathe 0 4 3 2 0 3 2 15
JFK-Wyandotte 2 8 3 2 1 2 4 22
Leavenworth A 3 1 2 2 0 1 0 9
Leavenworth B 2 4 0 1 1 0 4 12

RockyCreek 4 19 2 0 2 1 1 29
Liberty 4 19 2 1 2 0 1 29

KCI 7 7 2 0 0 0 0 16
Watkins Mill 3 8 1 0 1 0 5 18

Trimble 5 12 0 1 1 0 2 21
Lawrence 1 2 1 2 1 1 1 9

Total 32 92 18 12 10 9 20 194

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 0 1 3 1 1 0 2 8

Olathe 0 4 2 1 0 0 0 7
JFK-Wyandotte 0 3 0 1 1 1 0 6
Leavenworth A 1 2 0 1 0 0 0 4
Leavenworth B 0 1 0 0 0 0 0 1

RockyCreek 5 8 2 3 3 0 4 25
Liberty 2 8 2 0 1 0 4 17

KCI 0 1 0 0 0 0 1 2
Watkins Mill 1 6 0 0 0 0 0 7

Trimble 0 9 2 2 2 0 2 17
Lawrence 2 1 1 1 1 1 0 7

Total 11 44 12 10 9 2 13 101

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 0 1 0 0 0 0 0 1

Olathe 0 0 0 0 0 0 0 0
JFK-Wyandotte 1 0 0 0 0 0 0 1
Leavenworth A 0 0 0 0 0 0 0 0
Leavenworth B 0 1 0 1 0 0 0 2

RockyCreek 4 9 1 1 0 1 2 18
Liberty 2 8 0 1 0 1 1 13

KCI 1 1 0 0 0 0 0 2
Watkins Mill 1 2 1 0 0 0 0 4

Trimble 1 5 0 1 0 0 2 9
Lawrence 1 1 0 0 0 0 0 2

Total 11 28 2 4 0 2 5 52

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 0 0 1 0 0 0 0 1

Olathe 1 0 0 0 0 0 0 1
JFK-Wyandotte 0 0 0 0 0 0 0 0
Leavenworth A 0 0 0 1 0 0 0 1
Leavenworth B 0 0 0 0 0 0 1 1

RockyCreek 0 3 1 0 0 0 0 4
Liberty 0 5 2 0 0 0 1 8

KCI 0 1 0 1 0 0 1 3
Watkins Mill 0 2 1 0 0 0 0 3

Trimble 0 0 0 0 0 0 1 1
Lawrence 0 0 0 0 0 0 0 0

Total 1 11 5 2 0 0 4 23

Table 10: Exceedances by 0.05 PPM Threshold & By Site

Ozone Measurements > 0.090 PPM and < 0.096 PPM

Kansas City Region
Ozone Measurements > 0.075 PPM and < 0.081 PPM

Ozone Measurements > 0.080 PPM and < 0.086 PPM

Ozone Measurements > 0.085 PPM and < 0.091 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 1 0 0 0 0 0 0 1

Olathe 0 0 0 1 0 0 0 1
JFK-Wyandotte 0 0 1 0 0 0 1 2
Leavenworth A 0 0 0 0 0 0 0 0
Leavenworth B 0 1 0 0 0 0 0 1

RockyCreek 0 0 0 1 0 0 1 2
Liberty 0 2 0 0 0 0 0 2

KCI 0 0 0 0 0 0 0 0
Watkins Mill 0 1 0 0 0 0 0 1

Trimble 0 0 0 0 0 0 0 0
Lawrence 0 0 0 1 0 0 0 1

Total 1 4 1 3 0 0 2 11

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 0 0 0 0 0 0 0 0

Olathe 0 0 0 0 1 0 0 1
JFK-Wyandotte 0 0 0 0 0 0 1 2
Leavenworth A 0 0 0 0 0 0 0 0
Leavenworth B 0 0 0 0 0 0 0 0

RockyCreek 0 1 0 0 0 0 0 1
Liberty 0 1 0 0 0 0 0 1

KCI 0 0 0 0 0 0 0 0
Watkins Mill 0 1 0 0 0 0 0 1

Trimble 0 0 0 0 0 0 0 0
Lawrence 0 0 0 0 0 0 0 0

Total 0 3 0 0 1 0 1 6

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 4 4 1 0 0 0 2 11

S. Charleston 1 0 0 0 0 0 0 1
Total 5 4 1 0 0 0 2 12

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 2 0 0 0 0 0 1 3

S. Charleston 1 0 0 1 0 0 0 2
Total 3 0 0 1 0 0 1 5

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 0 2 0 1 0 0 0 3

S. Charleston 0 0 0 0 0 0 0 0
Total 0 2 0 1 0 0 0 3

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 0 0 0 0 0 0 0 0

S. Charleston 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 0 0 0 0 0 0 0 0

S. Charleston 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 0 0 0 0 0 0 0 0

S. Charleston 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Ozone Measurements > 0.095 PPM and < 0.101 PPM

Ozone Measurements > 0.095 PPM and < 0.101 PPM

Ozone Measurements > 0.100 PPM

Springfield Region

Table 10: Exceedances by 0.05 PPM Threshold & By Site

Ozone Measurements > 0.100 PPM

Ozone Measurements > 0.075 PPM and < 0.081 PPM

Ozone Measurements > 0.080 PPM and < 0.086 PPM

Ozone Measurements > 0.085 PPM and < 0.091 PPM

Ozone Measurements > 0.090 PPM and < 0.096 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 1 3 1 1 0 0 0 6

El Dorado Springs 0 6 5 1 0 0 2 14
Total 1 9 6 2 0 0 2 20

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 0 2 2 2 0 0 0 6

El Dorado Springs 1 2 2 0 0 0 0 5
Total 1 4 4 2 0 0 0 11

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 0 0 0 0 0 0 0 0

El Dorado Springs 0 0 1 0 0 0 0 1
Total 0 0 1 0 0 0 0 1

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 0 0 0 0 0 0 0 0

El Dorado Springs 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 0 0 0 0 0 0 0 0

El Dorado Springs 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 0 0 0 0 0 0 0 0

El Dorado Springs 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0

Ozone Measurements > 0.100 PPM

Southwest Missouri Region
Ozone Measurements > 0.075 PPM and < 0.081 PPM

Ozone Measurements > 0.080 PPM and < 0.086 PPM

Ozone Measurements > 0.085 PPM and < 0.091 PPM

Table 10: Exceedances by 0.05 PPM Threshold & By Site

Ozone Measurements > 0.090 PPM and < 0.096 PPM

Ozone Measurements > 0.095 PPM and < 0.101 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 4 12 5 1 1 0 3 26

Houston 1 6 2 1 0 0 3 13
Bonne Terre 6 9 5 1 0 0 2 23

Total 11 27 12 3 1 0 8 62

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 4 1 1 0 0 0 2 8

Houston 0 3 1 0 0 0 0 4
Bonne Terre 4 1 2 1 0 0 2 10

Total 8 5 4 1 0 0 4 22

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 0 0 0 0 0 0 1 1

Houston 0 0 0 0 0 0 0 0
Bonne Terre 0 0 2 1 0 0 1 4

Total 0 0 2 1 0 0 2 5

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 0 3 0 0 0 0 0 3

Houston 0 0 0 0 0 0 0 0
Bonne Terre 1 1 0 0 2 0 1 5

Total 1 4 0 0 2 0 1 8

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 0 0 0 0 0 0 0 0

Houston 0 0 0 0 0 0 0 0
Bonne Terre 0 0 1 1 0 0 0 2

Total 0 0 1 1 0 0 0 2

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Farrar 0 0 0 0 0 0 0 0

Houston 0 0 0 0 0 0 0 0
Bonne Terre 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0

Ozone Measurements > 0.085 PPM and < 0.091 PPM

Ozone Measurements > 0.090 PPM and < 0.096 PPM

Ozone Measurements > 0.095 PPM and < 0.101 PPM

Ozone Measurements > 0.100 PPM

Table 10: Exceedances by 0.05 PPM Threshold & By Site
Southeast Missouri Region

Ozone Measurements > 0.075 PPM and < 0.081 PPM

Ozone Measurements > 0.080 PPM and < 0.086 PPM



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 12 14 8 4 0 2 5 45

Sunset Hills 7 17 6 5 0 3 6 44
Pacific 5 6 1 4 2 0 2 20

S.Broadway 1 0 2 0 1 0 1 5
Queeny Park 9 4 0 0 0 0 2 15

Clark 0 0 0 0 0 0 0 0
Margaretta 8 18 3 3 0 2 5 39

Blair St 2 10 2 1 0 1 4 20
Clayton 3 1 0 0 0 0 0 4

E. Saint Louis 2 14 4 1 1 2 1 25
Maryland Heights 9 15 1 1 3 2 4 35

Breckenridge 1 1 0 0 0 0 0 2
Maryville 2 17 4 1 0 2 5 31
Ferguson 4 3 0 0 0 0 0 7

Edwardsville 1 2 0 0 0 0 1 4
Wood River 5 25 2 1 0 1 5 39

W. Alton 9 34 1 2 3 2 5 56
Orchard Farm 8 27 0 1 3 0 7 46

Alton 7 26 2 1 0 3 6 45
Jerseyville 5 15 2 0 1 1 1 25

Foley 7 14 2 1 0 2 3 29
Nilwood 3 4 0 0 0 0 1 8

Mark Twain 4 3 1 0 0 0 2 10
Total 114 270 41 26 14 23 66 554

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 2 3 1 0 1 1 5 13

Sunset Hills 4 6 1 0 1 1 6 19
Pacific 5 0 0 0 0 1 4 10

S.Broadway 1 1 1 0 0 0 0 3
Queeny Park 1 3 1 0 1 0 1 7

Clark 0 1 1 0 0 0 0 2
Margaretta 2 9 1 0 1 1 6 20

Blair St 0 5 0 0 0 1 5 11
Clayton 0 1 1 0 1 0 0 3

E. Saint Louis 1 5 1 0 0 1 4 12

Table 11: Exceedances by Trajectory Threshold
St. Louis Region

Ozone Measurements > 0.075 PPM and < 0.085 PPM

Ozone Measurements > 0.084 PPM



Table 11: Exceedances by Trajectory Threshold
St. Louis Region

Maryland Heights 3 10 1 2 0 2 5 23
Breckenridge 0 3 1 0 1 0 0 5

Maryville 0 10 2 0 0 1 3 16
Ferguson 0 2 1 0 1 0 0 4

Edwardsville 0 1 1 0 0 0 0 2
Wood River 0 9 1 0 1 1 4 16

W. Alton 2 25 3 1 1 2 4 38
Orchard Farm 4 13 2 1 2 2 2 26

Alton 0 11 1 0 1 0 2 15
Jerseyville 1 5 0 0 0 0 1 7

Foley 3 8 0 1 1 1 2 16
Nilwood 0 3 0 0 0 0 0 3

Mark Twain 1 1 0 0 0 0 1 3
Total 30 135 21 5 13 15 55 274



Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Arnold 14 17 9 4 1 3 10 58

Sunset Hills 11 23 7 5 1 4 12 63
Pacific 10 6 1 4 2 1 6 30

S.Broadway 2 1 3 0 1 0 1 8
Queeny Park 10 7 1 0 1 0 3 22

Clark 0 1 1 0 0 0 0 2
Margaretta 10 27 4 3 1 3 11 59

Blair St 2 15 2 1 0 2 9 31
Clayton 3 2 1 0 1 0 0 7

E. Saint Louis 3 19 5 1 1 3 5 37
Maryland Heights 12 25 2 3 3 4 9 58

Breckenridge 1 4 1 0 1 0 0 7
Maryville 2 27 6 1 0 3 8 47
Ferguson 4 5 1 0 1 0 0 11

Edwardsville 1 3 1 0 0 0 1 6
Wood River 5 34 3 1 1 2 9 55

W. Alton 11 59 4 3 4 4 9 94
Orchard Farm 12 40 2 2 5 2 9 72

Alton 7 37 3 1 1 3 8 60
Jerseyville 6 20 2 0 1 1 2 32

Foley 10 22 2 2 1 3 5 45
Nilwood 3 7 0 0 0 0 1 11

Mark Twain 5 4 1 0 0 0 3 13
Total 150 419 73 36 29 38 127 872

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
RG South 2 10 6 2 2 1 2 25

Olathe 1 8 5 4 1 3 2 24
JFK-Wyandotte 3 11 4 3 2 3 6 32
Leavenworth A 4 3 2 4 0 1 0 14
Leavenworth B 2 7 0 2 1 0 5 17

RockyCreek 13 40 6 5 5 2 8 79
Liberty 8 43 6 2 3 1 7 70

KCI 8 10 2 1 0 0 2 23
Watkins Mill 5 20 3 0 1 0 5 34

Trimble 6 26 2 4 3 0 7 48
Lawrence 4 4 2 4 2 2 1 19

Total 56 182 38 31 20 13 45 385

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Hillcrest 6 6 1 1 0 0 3 17

S. Charleston 2 0 0 1 0 0 0 3
Total 8 6 1 2 0 0 3 20

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Linn County 1 5 3 3 0 0 0 12

El Dorado Springs 1 8 8 1 0 0 2 20
Total 2 13 11 4 0 0 2 32

Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6 Regime 7 Total
Houston 1 8 3 1 0 0 3 16

Bonne Terre 10 10 9 4 2 0 6 41
Farrar 7 16 5 1 1 0 6 36
Total 18 34 17 6 3 0 15 93

Southeast Missouri Region

Southwest Missouri Region

Table 12: Exceedance By Regime (All Years)
St. Louis Region

Kansas City Region

Springfield Region



Table 13 SE MO Composite Regime Analysis

Bonne Terre Farrar Houston Regime Bonne Terre
FARRAR 
EAST

FARRAR 
SOUTH Comments

6/17/05 0.084 0.072 0.064 4 0.020 STL impact on BT
6/21/05 0.076 0.078 0.074 7
6/22/05 0.085 0.085 0.074 7 0.011 Easterly impact on both
6/23/05 0.072 0.093 0.079 2 0.014 Mixed south impact on FAR
6/24/05 0.077 0.091 0.078 2 0.013 SSW impact on FAR
6/25/05 0.069 0.079 0.066 2 0.013 Mixed south impact on FAR
6/26/05 0.076 0.077 0.069 2 0.008 LV, some signal from S and E
6/30/05 0.062 0.062 0.076 3 LV, some NW influence (STL on HOU)
7/7/05 0.093 0.071 0.064 1 0.029 N, NE (STL impact on BT)
7/8/05 0.078 0.069 0.066 1 0.012 LV, mixed N (STL impact on BT - less pronounced)
7/10/05 0.078 0.076 0.071 1 0.005 East impact
7/16/05 0.079 0.056 0.058 2 LV, no strong wind signal
7/22/05 0.084 0.064 0.059 3 0.025 N winds (STL impact on BT)
7/31/05 0.076 0.072 0.068 1 0.004 LV, mixed E after 11:00
8/1/05 0.076 0.076 0.065 1 0.011 Early E, then S/E
9/10/05 0.072 0.076 0.070 1 0.006 SSE
9/11/05 0.070 0.080 0.071 2 0.009 SSE
6/9/06 0.078 0.080 0.073 3 0.005 W, N impact from STL on BT, impact from Ste. Gen on FAR
6/15/06 0.077 0.079 0.077 2 LV S/SE, high regional impact
6/16/06 0.076 0.085 0.076 2 0.009 SSE
6/30/06 0.078 0.083 0.072 3 0.006 W, N impact from STL on BT, impact from Ste. Gen on FAR
7/19/06 0.067 0.080 0.069 3 0.011 SSE
8/22/06 0.091 0.055 0.054 5 0.037 NE, N (STL impact on BT)
8/24/06 0.034 0.076 0.066 5 0.010 Null values at BT, E, NE
5/21/07 0.074 0.079 0.073 2 0.006 SSE
5/22/07 0.074 0.076 0.071 2 0.005 SSW
5/23/07 0.068 0.076 0.069 2 0.007 Mixed south impact on FAR
6/12/07 0.085 0.081 0.075 1 0.006 E, ESE
6/13/07 0.087 0.081 0.072 7 0.009 E
6/14/07 0.091 0.079 0.074 7 0.005 LV, mixed E
6/15/07 0.078 0.076 0.067 2 0.009 LV, E
6/16/07 0.080 0.078 0.078 7 LV, mixed E,S,W
6/17/07 0.085 0.087 0.077 7 0.010 S, SSW higher WS
7/25/07 0.091 0.076 0.070 2 0.006 LV, calm with mixed ESE
8/1/07 0.089 0.079 0.073 4 0.006 Calm, LV mixed E
8/2/07 0.079 0.074 0.079 2 CALM, LV
8/10/07 0.098 0.065 0.061 4 0.037 N, NNE (STL impact on BT)
8/12/07 0.073 0.076 0.081 2 mixed, late NNW (possible impact on HOU from STL)
8/13/07 0.086 0.068 0.064 3 0.022 N, NNE (STL impact on BT)
8/14/07 0.064 0.080 0.070 2 0.010 S, SSE
8/16/07 0.080 0.077 0.069 3 FROPA, no strong local signal
8/18/07 0.078 0.085 0.075 1 0.010 S, SSE
8/28/07 0.069 0.078 0.070 2 0.008 NE, E
9/2/07 0.074 0.082 0.074 1 no strong signal (maybe late E)
9/20/07 0.075 0.081 0.073 1 0.008 mixed SSE
9/21/07 0.081 0.093 0.082 2 0.011 SSW
9/22/07 0.072 0.080 0.074 3 calm, local impacts near monitor

Exceedances 32 36 10 12 16
85+ 11 7 0 0.0075 0.009375
Farrar 85 S 6
Farrar 85 E 1
BT STL 10
BT East 10
Farrar S 16 9.3 ppb avg diff from HOU
Farrar E 12 7.5 ppb avg diff from HOU
Far NW 3
Far Calms 1
Far Other 4



COMMENTS AND RESPONSES ON 
 

PROPOSED 2008 8-HOUR OZONE BOUNDARY 
DESIGNATION RECOMMENDATION 

AND 
TECHNICAL SUPPORT DOCUMENT FOR THE DETERMINATION OF 

BOUNDARIES IN MISSOURI FOR THE 2008 8-HOUR OZONE  
NATIONAL AMBIENT AIR QUALITY STANDARD 

 
AND 

 
RECOMMENDATION FOR ADOPTION 

 
 
On December 4, 2008, the Missouri Air Conservation Commission held a public hearing 
concerning a proposed recommendation to the U.S. Environmental Protection Agency (EPA) 
regarding the 8-Hour Ozone boundary designation recommendation for Missouri under the 2008 
8-Hour Ozone National Ambient Air Quality Standard.  The following is a summary of 
comments received and the Missouri Department of Natural Resources' corresponding responses.  
Any changes to the proposed designations and related documents are identified in the responses 
to the comments. 
 
The Missouri Department of Natural Resources’ Air Pollution Control Program recommends the 
commission adopt the plan action as amended.  If the commission adopts this recommendation, it 
will be the department’s intention to submit this recommendation to the U.S. Environmental 
Protection Agency. 
 
SUMMARY OF COMMENTS: The Missouri Department of Natural Resources’ Air Pollution 
Control Program received comments from thirty-six (36) sources:  the U.S. Environmental 
Protection Agency (EPA); Regulatory Environmental Group for Missouri (REGFORM); Clinton 
County Commission; Johnson County, Kansas Environmental Department; Mid-America 
Regional Council (MARC); Boonslick Regional Planning Commission (BRPC); Farmington 
Chamber of Commerce; City of Farmington; Farmington Industrial Development Authority; the 
Presiding Commissioner of Cape Girardeau County; the Presiding Commissioner of Ste. 
Genevieve County; URS Corporation; Southeast Missouri Regional Planning and Economic 
Development Commission (SEMORPC); the Representative for Missouri’s 8th District; the 
Representative for Missouri’s 3rd District; the State Representative for Missouri’s 104th District; 
Mississippi Lime Company; American Bottom Conservatory; Illinois Sierra Club; Respiratory 
Health Association of Metropolitan Chicago; Missouri Coalition for the Environment; City of St. 
Louis Air Pollution Control; The Bank of Missouri – Cape Girardeau; Mid-South Steel Products, 
Inc.; Cape Girardeau Area MAGNET; BioKyowa, Inc.; Cape Girardeau Area Chamber of 
Commerce; Jackson, MO Chamber of Commerce; the Mayor of Jackson, MO; Concerned 
Citizens for Economic Growth Coalition; Procter and Gamble Manufacturing Company; 
Malcolm Pirnie Incorporated; and four private citizens. 
 



COMMENT #1:  The EPA commented that it appreciated the work the department had done to 
involve the public in the ozone nonattainment boundary process.  It noted that Missouri has one 
of the best programs for listening to the public concerns and ensuring that the public input is 
respected and evaluated.  EPA also stressed that their primary goal is to maintain public heath.  
EPA also discussed the process that will follow the department’s submittal of the ozone 
boundary recommendations in March 2009.  After this, EPA will review the recommendation, 
then propose draft boundary recommendations back to the state in the fall of 2009.  EPA noted 
that this will give the state one more opportunity for input on the standard.   
RESPONSE: The department appreciates the acknowledgement from EPA for the boundary 
designation process.  Although it required more staff and was time intensive, providing affected 
parties with the opportunity to take part in the process was very important in order to allow for 
better understanding of the designation requirements under the Clean Air Act.  It is also 
anticipated that this open process will assist in future collaborations between the state and local 
agencies to decrease ozone levels and improve air quality throughout the state.  No changes were 
made to the ozone boundary recommendations as a result of this comment. 
 
COMMENT #2:  REGFORM first noted that the air quality in Missouri, and across the nation, 
has been improving through the years.  REGFORM also applauded the department’s efforts for 
an open process that allowed for local stakeholder input.  REGFORM also noted that the process 
was not one required by EPA, and was chosen by the department to involve as many affected 
parties as possible.  It was also noted that designations have significant impact on an area that 
falls into nonattainment, and it was suggested that the commission consider all of the 
implications of a nonattainment designation, as well as their discretion while considering the 
proposed ozone boundaries to be submitted to EPA.   
RESPONSE:  The department acknowledges the appreciation of the effort to involve the 
stakeholders affected by the potential new ozone areas.  No changes were made to the ozone 
boundary recommendations as a result of this comment. 
 
COMMENT #3:  The Clinton County Commission commented that although they acknowledge 
that their county will be designated nonattainment as part of the Kansas City Ozone 
Nonattainment Area under the new ozone standard, they feel they are unable to do anything to 
affect this designation.  Rather, that the primary cause of their designation is coming from 
counties other than their own.  They also request advice on how to improve the quality of life in 
their county. 
RESPONSE:  The department is aware of Clinton County’s situation as a downwind county that 
is being negatively impacted by upwind counties’ emissions.  However, the Clean Air Act, 
requires states to designate a county as “nonattainment” if there is an ozone monitor violating the 
ozone standard within the county.  This is the case for Clinton County.  In addition, ozone 
exceedances at the Trimble monitor frequently occur as the result of emissions originating in the 
Kansas City metropolitan complex, and is the reason for the recommendation to include Clinton 
County in the Kansas City Ozone Nonattainment Area.  Therefore, no changes were made to the 
ozone boundary recommendations as a result of this comment. 
 
COMMENT #4:  The Johnson County, Kansas Environmental Department and MARC both 
voiced their strong support of the department’s ozone nonattainment boundary recommendation 
for the new Kansas City Ozone Nonattainment Area as proposed under the new 2008 8-hour 



ozone standard.  Both organizations specifically support the inclusion of two new counties in the 
Missouri portion of the bi-state proposed Kansas City ozone nonattainment area: Cass and 
Clinton counties.  The organizations commented on the growth of the region as well as the 
apparent need for additional controls to reduce the formation of ozone in the Kansas City region. 
RESPONSE:  The department appreciates the support of the stakeholders in the affected counties 
after the stakeholder process has been completed, and looks forward to working with these 
organizations as the process continues through the steps necessary to achieve attainment for the 
Kansas City area.  No changes were made to the ozone boundary recommendations as a result of 
these comments.   
 
COMMENT #5:  The BRPC submitted comments regarding their contention that two of the 
counties making up their regional planning area should not be considered for inclusion in the St. 
Louis Ozone Nonattainment Area.  Their support for this recommendation included the lack of 
connectivity with the current St. Louis Ozone Nonattainment Area, as well as their 
comparatively low population density and urbanization.  The BRPC did acknowledge that the 
monitor in Foley, Lincoln County, Missouri violated the ozone standard, but all information 
regarding ozone levels at the monitor were mainly impacted by the current nonattainment area.  
Therefore, the monitor’s high readings were not likely impacted by the emission sources in 
Lincoln or Warren counties.   
RESPONSE:  Although Warren and Lincoln counties do not contribute to the elevated ozone 
concentrations recorded at any other ozone monitors in the nonattainment area, the Clean Air Act 
requires that any county with a violating monitor within its boundaries must be designated 
nonattainment.  Therefore, the proposed St. Louis Ozone Nonattainment Area boundary includes 
Lincoln County for nonattainment designation.  The inclusion of Lincoln County in the St. Louis 
nonattainment area is based on the fact that the monitored exceedances at the Foley monitor are 
largely influenced by emissions in the existing 8-hour St. Louis Nonattainment Area.  No 
changes were made to the ozone boundary recommendations as a result of these comments. 
 
COMMENT #6:  Farmington Chamber of Commerce; City of Farmington; Farmington Industrial 
Development Authority; the Presiding Commissioner of Cape Girardeau County; the Presiding 
Commissioner of Ste. Genevieve County; and the Representative for Missouri’s 8th District all 
commented that they strongly disagreed with the proposed classification of nonattainment for St. 
Francois County.  All organizations cited the position paper prepared by the Southeast Missouri 
Regional Planning and Economic Development Commission in consultation with URS 
Corporation.  Specifically, the organizations referenced the discussions in the position paper that 
there is no ozone monitor in the county to determine ozone levels and that there is no evidence 
that emission sources within the county significantly contribute to high ozone levels experienced 
by other ozone monitors in the region.  The organizations associated with the city of Farmington 
also pointed out that no public hearing had been scheduled in St. Francois County.  They also 
commented that no economic impact information if an area becomes a nonattainment area had 
ever been provided to them.   
RESPONSE AND EXPLANATION OF CHANGE:  The department made every effort to 
contact those counties, businesses, and other local stakeholders that were determined to be 
affected by the new ozone standard.  Informational meetings were held in each region of the 
state, including St. Louis and Perryville/Cape Girardeau.  In addition, at the request of the 
Farmington Chamber of Commerce, a special information session was held in their city on 



November 20th to discuss the new ozone standard and the process required under the Clean Air 
Act.  As stressed in previous discussions, the Clean Air Act does not allow for any 
considerations of economic impact on counties being considered for nonattainment designation 
for a criteria pollutant such as ozone.  However, it has been determined that St. Francois County 
will be removed from the list of counties recommended for nonattainment designation under the 
2008 8-hour ozone standard that will be submitted to EPA.  Specifically, St. Francois County 
was not determined to have an impact on the Bonne Terre monitor site in Ste. Genevieve County 
or any of the other sites in the St. Louis area.  Also, the Bonne Terre site was determined not to 
be representative of ozone concentrations in St. Francois County.  As a result of these comments, 
the ozone boundary recommendation documents have been changed to reflect the removal of St. 
Francois County from the St. Louis Ozone Nonattainment Area. 
 
COMMENT #7:  Two private citizens commented that they were opposed to including St. 
Francois County in the St. Louis Ozone Nonattainment Designation.   
RESPONSE:  As a result of comment #6, the ozone boundary recommendation documents have 
been changed to reflect the removal of St. Francois County from the St. Louis Ozone 
Nonattainment Area.  Therefore, no additional changes have been made to the ozone boundary 
recommendations as a result of these comments.   
 
COMMENT #8:  The SEMORPC and the URS Corporation, in consultation with the 
SEMORPC, provided substantial comments on the proposed designations of Ste. Genevieve, St. 
Francois, Perry, and Cape Girardeau counties as nonattainment under the 2008 8-hour ozone 
standard.   
RESPONSE AND EXPLANATION OF CHANGE: The Ste. Genevieve and St. Francois County 
comments mainly discussed:  (1) removing Ste. Genevieve County from the St. Louis ozone 
nonattainment area and (2) asking for a designation of attainment for St. Francois County.  The 
Ste. Genevieve comments focused on the rural nature of Ste. Genevieve County, the existing 
political jurisdictions in the area, and the comparatively small emissions reductions that would be 
realized from existing St. Louis controls being imposed in this county.  Based on these and other 
comments, the department conducted another set of meteorological analysis to determine the 
impact of St. Louis and other emission sources on the Bonne Terre monitor.  The primary finding 
was that there are two predominant upwind areas for impacts on the monitor:  north and east.  
This finding illustrated the impact of the Ste. Genevieve sources on the Bonne Terre monitor.  
Further, since the non-utility point source emissions in Ste. Genevieve County contribute over 85 
percent of the total NOx emissions and are primarily from three industrial facilities, the control 
evaluation for these sources will be identical for any nonattainment designation.  In addition, Ste. 
Genevieve County is not closely connected to the St. Louis area and is very rural in nature.  
Therefore, the department has determined that a distinct Ste. Genevieve nonattainment area is the 
appropriate designation.   
 
St. Francois County was included based on the finding that the Bonne Terre monitor was 
representative of the air quality in St. Francois County.  Since there is no guidance on the 
representativeness of monitors located in one county for another county’s air quality, the 
department has found that the most appropriate designation for St. Francois County is 
unclassifiable for the 2008 ozone standard.   
 



The recommended nonattainment designation for Cape Girardeau County was questioned in the 
position paper provided by the SEMORPC.  Specifically, they mention that Cape Girardeau is 
not a metropolitan statistical area (MSA), the existing point sources are already controlled, and 
relatively low emission totals, along with some discussion of meteorological analysis.  The 
department appreciates the effort expended by the SEMORPC to comment on the recommended 
designation.  From these comments, the department conducted a policy-driven evaluation to 
better understand the potential outcomes of a nonattainment designation in Cape Girardeau.  First 
of all, the existing requirements for metropolitan scale ozone nonattainment areas were not 
envisioned for rural areas like Cape Girardeau and Perry Counties.  Some of these requirements 
do not make sense for these new nonattainment areas and these implementation issues must be 
addressed to provide a rational outcome for these areas impacted primarily by ozone and 
precursor transport with some local source ozone impact.  The department has repeatedly 
expressed concerns to EPA regarding the unknown implementation requirements for rural areas 
in violation of or contributing to violations of the 2008 standard.  The department has also asked 
that EPA provide additional national or regional controls to help address the elevated ozone and 
precursor transport to these more rural areas.  As the standard is lowered, more areas will be 
required to implement measures that may not have a sizable impact on ozone, but will have a 
sizable impact on business and the overall economy of these smaller communities.  Therefore, as 
a result of these comments and corresponding analysis, the ozone boundary recommendations 
have been changed to reflect the removal of Cape Girardeau County from the Southeast Missouri 
Ozone Nonattainment Area.   
  
COMMENT #9:  The Presiding Commissioner of Ste. Genevieve County; the Representative for 
Missouri’s 8th District; the Representative for Missouri’s 3rd District; the State Representative for 
Missouri’s 104th District; Mississippi Lime Company; and the Presiding Commissioner of Cape 
Girardeau County all provided comments concerning their strong disagreement with the 
proposed placement of Ste. Genevieve County into the St. Louis Ozone Nonattainment Area.  
Although comments acknowledged that the ozone monitor in Ste. Genevieve County violates the 
2008 ozone standard, they pointed out that the county was very different from those already 
included in the St. Louis Ozone Nonattainment Area.  Alternatives proposed by those who 
commented were to establish Ste. Genevieve County as its own ozone nonattainment area, or to 
include it into a nonattainment area with the other Southeast Missouri counties proposed for 
nonattainment – Perry and Cape Girardeau.  Reasons suggested for placing Ste. Genevieve into 
its own nonattainment area or including it in a nonattainment area with Perry and Cape 
Girardeau counties include its relatively rural nature, its current involvement in a large number 
of planning activities with the Southeast region, and its lack of connectivity with the St. Louis 
area.  Local stakeholders voiced their concern that choices made to reduce emissions for the St. 
Louis area may not be appropriate for Ste. Genevieve County, and that Ste. Genevieve’s needs 
and concerns would not be considered in the planning processes for the St. Louis Area.   
RESPONSE AND EXPANATION OF CHANGE:  As discussed in comment #8, based on 
further review of the overall characteristics of Ste. Genevieve County compared to the other 
counties in the St. Louis Ozone Nonattainment Area, comments made on the proposed 
recommendation to include the county in the St. Louis Ozone Nonattainment Area, as well as the 
county’s overall rural nature and its unique circumstances, it has been determined that 
recommending Ste. Genevieve County as its own ozone nonattainment area is the most 
reasonable course of action.  Also, the NOx emission controls already in place at the large point 



sources in Ste. Genevieve County lead to the conclusion that some of those sources would not 
have additional controls available to reduce ozone concentrations in downwind St. Louis.  
Further, a nonattainment designation will require the development of a State Implementation 
Plan that will address control for Ste. Genevieve County impacts.  Therefore, as discussed in 
comment #8, Ste. Genevieve County will be listed as its own nonattainment area in the list of 
counties recommended for nonattainment designation under the 2008 8-hour ozone standard that 
will be submitted to EPA.  As a result of these and the above comments, the ozone boundary 
recommendations have been changed to reflect a new Ste. Genevieve Ozone Nonattainment 
Area. 
 
COMMENT #10:  Two private citizens commented that the department should reconsider the 
inclusion of Ste. Genevieve County with the St. Louis Ozone Nonattainment Area. 
RESPONSE:  As a result of comment #9, the ozone boundary designation recommendation 
documents have been changed to reflect a new Ste. Genevieve Ozone Nonattainment Area.  No 
changes were made to the ozone boundary recommendations as a result of these comments. 
 
COMMENT #11:  American Bottom Conservatory, Illinois Sierra Club, Respiratory Health 
Association of Metropolitan Chicago, Missouri Coalition for the Environment, and City of St. 
Louis Air Pollution Control all voiced their strong support for the inclusion of Ste. Genevieve 
County as part of the St. Louis Ozone Nonattainment Area.  The organizations specifically cited 
the high NOx emissions for the county and its location upwind of the St. Louis metropolitan 
area.  They noted that the county’s location results in the emissions from Ste. Genevieve County 
having a greater impact on the metropolitan area than other county’s emissions.  The City of St. 
Louis Air Pollution Control Program also voiced their appreciation that the process used to 
develop the proposed nonattainment area was open, transparent, and technically sound.   
RESPONSE:  As a result of comment #8, Ste. Genevieve County will be proposed as its own 
ozone nonattainment area.  This will provide the county the flexibility to address its ozone issues 
independently of other nearby areas that have very different population, emission source, and 
urbanization characteristics.  Proposing the county as its own nonattainment area will still 
address the concerns voiced by these organizations, as it will still require the development of a 
state plan to address the emissions sources in the county, and the air quality impacts associated 
with these emissions. 
 
COMMENT #12:  The Bank of Missouri – Cape Girardeau; Mid-South Steel Products, Inc.; 
Cape Girardeau Area MAGNET; BioKyowa, Inc.; Cape Girardeau Area Chamber of Commerce; 
the Presiding Commissioner of Cape Girardeau County; Jackson, MO Chamber of Commerce; 
the Mayor of Jackson, MO; the Representative for Missouri’s 8th District; the State 
Representative for Missouri’s 104th District; and the Presiding Commissioner of Ste. Genevieve 
County all commented that they did not support the inclusion of Cape Girardeau County in an 
ozone nonattainment area.  Some of the rationale for requesting that the county not be included 
in a nonattainment area included:  the ozone monitor in Farrar, Perry County being close to the 
standard, the current level of control on emission sources in the county, the economic impact of a 
nonattainment designation, lack of guidance from EPA for the ozone boundary 
recommendations, the Cape Girardeau area not meeting the definition of a metropolitan area, 
rural county emissions levels that include a large percentage of emissions from vegetative 
sources, and long range transport of ozone.   



RESPONSE:   Many of these comments have already been addressed in Response to #8.  Some 
new issues/comments specific to these comments are presented here. 
 
Based on the three most recent years of ozone monitoring data (2006-2008), the monitor in 
Farrar, Perry County violates the 2008 8-hour ozone standard.  The 2008 ozone season recorded 
ozone levels much lower than those normally experienced in Southeast Missouri.  However; 
these low levels did not reduce the three year average at the monitor to a value below the current 
standard.   
 
In evaluating the ozone levels at a monitor, as well as the emission levels from particular 
counties, biogenic (vegetative) sources are considered, and only man-made emission sources are 
considered in determining if a county does have a significant impact on a violating monitor.  
Also, vegetation does not produce ozone.  Rather, it produces one of the two compounds that 
combine to form ozone.  If the second component, which is primarily created by human action, 
was not already present, vegetative sources would have no impact on ozone levels.  The lowering 
of the ozone standard has increased interest in the topic of long range ozone transport.  As 
mentioned previously, the department has continued to provide comments to EPA regarding the 
needs for additional comprehensive, regional and nationwide emission control strategies such as 
the Clean Air Interstate Rule and nationwide emissions controls for consumer products.   
 
The department is also very concerned with the economic impact of nonattainment designation 
on smaller communities.  While the primary mission of the air program is to ensure the citizens 
of Missouri breathe clean air, the secondary mission is to provide for maximum employment and 
full industrial development of the state.  The designation of nonattainment areas for ozone under 
the current implementation paradigm could provide substantial economic hardship for 
communities without a corresponding benefit to air quality.  This is due to the transported nature 
of ozone and the impacts from other states or more distant sources within Missouri on these rural 
monitoring sites.  As a result of these comments, and those in comment #8, the Southwest Ozone 
Nonattainment Area has been changed to reflect the removal of Cape Girardeau County. 
 
COMMENT #13:  The Concerned Citizens for Economic Growth Coalition, Procter and Gamble 
Manufacturing Company, and Malcolm Pirnie Incorporated in consultation with Concerned 
Citizens for Economic Growth Coalition has provided substantial comments on the proposed 
designation of Cape Girardeau County as nonattainment under the 2008 8-hour ozone standard.   
RESPONSE:  Some of the rationale to designate Cape Girardeau as attainment provided in these 
comments included a strong regional ozone influence (not local) on the Farrar monitor in Perry 
County, no local ozone monitoring data, existing sources are already controlled, difficulty in 
attracting new businesses and expanding operations at existing facilities.  While the department 
does not concur with many of the technical findings in these comments, the overall decision for 
inclusion of Cape Girardeau County in the Southeast Missouri Nonattainment Area is based on 
both the technical information and the policy issues associated with this designation.  The 
department’s concerns regarding the nonattainment designation of small communities that 
impact downwind violations, like Cape Girardeau, and the implementation of existing control 
regimens in those communities support a designation of unclassifiable for Cape Girardeau 
County.  As a result of these comments, and similar ones made in comments #8 and #12, the 



Southwest Ozone Nonattainment Area has been changed to reflect the removal of Cape 
Girardeau County.   
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DEC 11 2008 

Dave Lamb, Chief 

Operations Section 

Missouri Department of Natural Resources 

Air Pollution Control Program 

P.O. Box 176 

Jefferson City, Missouri 65102-0716 


Dear Mr. Lamb: 

We appreciate the opportunity to provide written comments.on rules 10 C.S.R. 10-5.290, 

More Restrictive Emission Limitations for Particulate Matter in the South Sf. Louis Area; 

10 C.S.R. 10-6.400, Restriction ofEmission ofParticulate Matter from Industrial Processes; 


.10 C.S.R. 10-5.381, On-Board Diagnostics Motor Vehicle Emissions Inspection; and 10 C.S.R. 
10-6.061, Construction Permit Exemptions, the Eight-Hour Ozone Standard Boundary 
Recommendations, and the Request for Variance for Doe Run's Buick Recycling Facility. 

10 C.S.R. 1 0-5.290, More Restrictive Emission Limitations for Particulate Matter in the 

South St. Louis 


The Missouri Department ofNatural Resources (MDNR) proposes to remove through rescission 
. an obsolete regulation that applies to a specific area in South Sf. Louis. We have no comments 
in relation to this rule change. 

10 C.S.R.I0-6.400, Restriction of Emission of Particulate Matter from Industrial Processes 

MDNR proposes to amend this rule to add new exemptions to the rule for coating operations. 

We have one comment in relation to this rule change. 


1. � The Environmental Protection Agency (EPA) is requesting MDNR to provide a 

demonstration that this rule change will not adversely impact ambient air. We are 

available to discuss the demonstration in more detail ifyou would find that useful. 


10 C.S.R. 10-5.381 On-Board Diagnostics Motor Vehicle Emissions Inspection 

MDNR proposes to amend this rule to clarify the exemption, inspection station, vehicle 

inspection, and waiver provisions ofthe inspection/maintenance program rule in the St. Louis 

Area. We have one comment in relation to this rule change. 
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1. 	 . The EPA is requesting MDNR to provide a narrative describing the effect of the changes 
on emissions and a determination by MDNR regarding whether the program continues to 
meet the 11M performance standard. 

10 C.S.R.I0-6.061, Construction Permit Exemptions 

MDNR is proposing changes to exempt."temporary" storage facilities from construction , 
permitting requirements at 10 C.S.R. lQ..6.06(3)2.E.(c). This proposed rule amendment will add 
an exemption from construction permits 'for the construction oftemporary storage structures 

. throughout the state ofMissouri that occur as a result of"exceptional events" (e.g., natural 
disasters or abundant harvests exceeding available storage capacity). We have six comments in 
relatio~ to this rule change. 

1. 	 Lacking further demonstration, the scale of the exemption is one which may not protect 
air quality and as a consequence these installations should either be subject to ' 
case-bypcase review or a well-justified permit by rule. Also, since the exemption lacks 
most elements of"practical enforceability," we are concerned about approval as part ,of 
the SIP. IfMDNR anticipates a large nwnber of these types of facilities, it might 
consider developing a "permit by rule" that would address enforceability (e.g., 
notification, recordkeeping, best management practices) and air quality concerns. 

2. 	 It appears~ based on the criteria in 10 C.S.R. 10-6.061(1), that this exemption is intended 
only for temporary storage at minor sources not otherwise subject to the prevention of 
significant deterioration (PSD), Part D (nonattainment) and 112(g) major source 
permitting programs. However,' given the uncertainty in how Missouri interprets 
"potential to emit" to grant preconstruction waivers, "no perinit required" decisions and 
potentially misclassifying Title V permits, we view any permit exemption with extreme 
caution. Either way, MDNR has ,an obligation to ensure that minor sources are not 
jeopardizing the national ambient air quality standards (NAAQS) and should have 
adequate procedures in place to review ambient impacts .. 

3. 	 ' In reference to the proposed rule changes for Section E.(II)(c), the EPA is concerned that 
with nodefmition for "abundant"'or other threshold to know when the exemption applies, 
the provision is unenforceable as a practical matter. IfMissouri intends.to not require 
permitting for such storage facilities, subject to the further recommendations below, then 
it should not limit the exemption to "exceptional events" or "emergencies." 

4. 	 In reference to the proposed rule changes for Section E.(II)( c)m., annual mass caps, . 
without appropriate methods for calculation and retention ofrecords to demonstrate the 
SOllfce is eligible, are unenforceable as a practical matter and cannot be used to limit 
potential to emit for purposes ofavoiding major source review~ This principle would also 

. apply toa rule which would have the same effect. As written, we could not approve this 
exemption in the SIP. For,more details, see 
http://wWw.epa.gov/region07 /programs/artd/air/nsr/nsrmemos/opinion.pdf. 

http://wWw.epa.gov/region07
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5. 	 If a temporary storage facility were constructed at an existing major stationary source, 
which is not prohibited by the rule, the source could be in violation ofthe PSD 
requirements because PM and PMlO emissions would exceed 25 ?J1d 15 tpy, respectively. 
The rule should either limit the allowable emissions increase to below the PSD ' 
significance thresholds (and include appropriate methods for calculation and retention of 
records as discussed in comment 4), or otherwise limit the increase to existing minor 
sources. 

6. 	 In reference to the proposed rule changes for Section E.(II)(c)N., without a case-by-case 
demonstration, or a NAAQS demonstration on a "typica1" model installation, there is no 
assurance these installations can demonstrate compliance with the NAAQS for, PM, PMlO 
or PM2.s; in particular at the proposed 100 tpy exemption threshold. At a minimum, the 
exemption should specify 'a suite ofbest managem<mt practices -- directly in the rule-
that a source must use to minimize dust during all periods ofoperation. 

2008 Eight-Hour Ozoue Standard Boundary Recommendations 

We appreciate the work ,that MDNR has done to take this proceSs to the public. Missouri has 
one ofthe best programs in the country when it comes to listening to public cop-cems about air 
quality. The EPA appreciates MissoUri's due-diligence on this important issue, particularly for 
ensuring the public's input is respected, and ensuring that further public h¢alth protection is 
afforded to the citizens ofMissouri by ti:J;nely implementing this reVised ozone standard. 

Request for Variance for Doe Run's Buick Recycling Facility 

We understand the circumst~ces leading up to the most recent request for variance for Doe, 
Run's Buick Recycling Facility. However, we contjnue to emphasize that variances ,are not 
recognized by the EPA unless they are approved as a SlP revi!?ion. 

If you or your staff have any questions or would like to discuss these coinments, please 
feel free to contact me at (913)551-7147. 

Sincerely, 

U~Jl~ 
~a! ,,'

Missouri State Coordinator 
Air Planning and Development Branch 
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October 7, 2008 

State of Missouri 

Missouri Department 
Of Natural Resources 

P. O. Box 176 
Jefferson City, MO 65102 

Ann: Mr. Doyle ChRders, Director 

Re: Bght-hour Ozone Nona1talnment DesIgnation 

Dear Mr. Childers: 

In as much as If has been determIned 1hat Olnton County has been designated as 
a nonattainment area, we feel that we can do no1hlng to change 1his 
determination due to 1he fact 1hat we can not take charge of our own environment. 
The primary cause of our deslgnafibn is coming from counties o1her than our own. 

Please adVise the Clinton County Commission and the citizens of CHnton County 
What we might be able to do to Improve 1he quality of life In our county. 

Respectfully, 



Johnson County 
Kansas PH f?; (01.,

I..... ,'" 

Jim Kavanaugh, Director 
Air Pollution Control Program 
MO Department ofNatural Resources 
P.O. Box 176 
Jefferson City, MO 65109 

Dear Mr. Kavanaugh: 

The purpose of this letter is to submit comments in strong support of the proposed MO Department of 
Natural Resources (MDNR) ozone nonattainment boundary recommendation for the Kansas City region. 

As you know, the bi-state Kansas City air quality planning area, which includes Johnson and Wyandotte 
counties in KS and Jackson, Clay and Platte counties in MO, has violated the new federal ozone standard. 
As a result, the U.S. Environmental Protection Agency (EPA) requires the states of MO and KS to 
consider whether the boundaries of the current air quality planning area should be expanded to include 
contiguous counties that may also be experiencing unhealthy ozone levels or contributing to unhealthy air 
in downwind counties. Under federal law, counties that either experience unhealthy ozone levels or 
contribute to those levels in nearby counties are to be designated as "nonattainment" counties. KS and 
MO must submit their recommendations for counties to include in the new Kansas City ozone 
nonattainment area to EPA by March, 2009. After reviewing state recommendations, EPA must make 
final nonattainmentboundary decisions by March, 2010. 

The Johnson County Environmenta,l Department participated in MDNR's public meetings held to share 
information and consider input from parties potentially affected by the Kansas City ozone nonattainment 
boundary decision. After consultation with those parties, technical analysis and consideration of EPA's 
guidance, MDNR has proposed to expand the MO nonattainment area to include Cass and Clinton 
counties, recognizing that those counties are either experiencing unhealthy air quality and/or contributing 
emissions that cause ozone violations in downwind areas. 

Johnson County strongly supports MDNR's recommendation to include Cass and Clinton counties in an 
expanded ozone nonattainment area for several reasons. 

First, in response to monitored violations of the new ozone standard, counties in the Kansas City 
nonattainment area are likely to face additional and potentially costly requirements to reduce emissions. 
The five counties in the current air quality planning area have been subject to increasingly stringent 
emission reduction requirements for decades. Despite significant economic costs to our residents and 
businesses, Johnson County has accepted these requirements because our emissions contribute to the 
region's ozone problems and we understand the greater public health benefits of achieving the ozone 
standard. However, the Kansas City region has grown significantly over the last few decades, and it is no 
longer fair or equitable to rely exclusively on the residents and businesses of the original five counties to 
further reduce their emissions. 

Environmental Department 11811 S. Sunset Drive, Suite 2700 Office (913) 715-6900 
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Second, it may not be possible to achieve the ozone standard in the Kansas City region unless contiguous 
counties are included in the ozone nonattainment area and are contributing to emission reductions. 

Third, any delay in expanding the area to include additional counties may also delay the benefits to public 
health associated with attaining the ozone standard. 

Thank you for the opportunity to comment of this matter. Should you have questions or desire further 
information, please contact me at 913-7 I 5-690 I. 

Sincerely, 

Cindy Kemper 
Director 

G:\DirectonK.misc\Pollution\QzoneNonattainmentBoundaryLetterMDNR 12·05·08.doc" 

C: 	 Rick Brunetti, Director, KS Bureau of Air and Radiation 
Tom Jacobs, Environmental Program Director, Mid-America Regional Council 
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Mid-Anierica Regional Council 

Jim Kavanaugh, Director 
Air Pollution Control Progran1 
Missouri Department, of Natural Resources 
PO Box 176 
Jefferson City, MO 65109 

Dear Mr. Kavanaugh, 

The Mid-America Regional Council (MARC) Air Quality Forum, created in'accordance with Section 
174 of the Clean Air Act tocbordinatethe development and implementation of air quality policy in the 
bi-state Kansas City region; offers the following comments in support ofthe proposed MDNR ozone 
nonattainment boundary recommendation for the Kansas City region. 

After consultation with the appropriate stakeholders as well as technical analysis and consideration of 
EPA's guidance, MDNR has proposed to expand the Missouri nonattainment area to include Cass and 
Clinton counties. The addition ofthese two counties to the existing boundary of Jackson, Clay and 
Platte counties shows that MDNR has recognized that these additional counties are also experiencing 
unhealthy air quality' or may be contributing emissions that cause ozone violations in downwind 
counties. 

In response to monitored violations of the new ozone standard, the counties included in the Kansas City 
nonattrunment area are likely to experience additional requirements to reduce emissions. These 
additional requirements can also be costly to industry or the public. MARC's Air Quality Forum 
recognizes the importance of working with MDNR to develop emissions inventory and other data to 
support the air qua1ity planning process necessary with the nonattainment designation and the addition 
oftwo counties. ' 

We look forward to working '''ith these additional counties as well as the existing three counties to 
identify ways to expand emissions reductions to help the region come into attainment more quickly, 
thereby increasing the health benefits of the lower standard for the entire Kansas City region. 

Thank you for the opportunity to comment on this matter. Ifyou have questions or need further 
information, please contact me at (816) 474 4240 or at agraor@marc.org. 

Sincerely, 

I . ...·,.,~. ......... .�. . �

.. ~':. : .�- . .... ", ' ... ",' 

Amanda GraC!f 
Air Quality Planner 

Chair 1st Vice Chair . 2nd Vice Chair Treasurer Secretary Executive Director 
Gary Mallory Tom Cooley lim Schultz Jim Plunkett MargeVogt David A. Warm . 
Presiding Commissioner Commissioner Councilmember Commissioner Councilmember 
Cass County, Mo. Unified Govemment Independence,Mo. Platte County, Mo. Olathe, Kan. 

ofWyandotte,County1 
Kansas City, Kan. 
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September 3, 2008 
. . ': ~<i.... t,_.,~__ ,~ _,.. ~ " . "' .~~', .. 

: .. :";. 

Mr. Doyle Childers, Director 
Missouri Department of Natural Resources 
PO Box 176 " .ifrt
Jefferson ~ity, MO 65102 

p...-f,' Qd'Mr, Jeffry D. Bennett, PE 
Air Quality Modeling Unit Chief lJIf~ 'P~. ~ 
Missouri Departm,ent of Natural-Resources , �
POBox 176 , �
Jefferson City, MO 65102 


. ~ r .'1 
Mr. John Rustige, PE , SEP - 8 2008 LHMissouri Department of Natural Resources 
PO Box 176 , 
Jeffe~,on City, MO 65102 DEQADMIN!STn<:!o: ! 

, Mr. Michael AJesandrini, Ombudsman 
.�Missouri Department of Natural Resources 
7545 S. Undbe~gh 
St. LOUis. MO 63125 

Mr,'Bruce Holt, Policy Advisor �
Missouri Department of.Natural Resources �
97 North Ollter Road, Suite 4" �
Eure~a, MO 63025, 


RE: � Air Quality Non-Attainment Area Designation Justification for Lincoln arid 
Warren counties 

Dear Director Childers & DNR Officials: 

The Boonslick Regional Planning Commission (BRPC) has reviewed EPA's 
criteria for deyeloping a recommendation for the designation of the air quality non-
attainmerit area for St. Louis. BRPC has prepared the enclosed report Which examines 
each of the criteria as it relates to Uncoln and Warren counties. 

EPA has presumed the boundaries for air quality to be the St. Louis �
MetropOlitan Statistical Area; however, I encourage you'to closely examine the data �

" contained in this report. I think you will find that there is an overwhelming lack of 
justification for the inclusion of Lincoln or Warren County in the St. Louis" non-
attainment area. 

According to the schedule outlined in the St. Louis Area Ozone Designation 
meeting, DNR will be presenting a draft recommendation on the boundary designation 
in ,September, 2008. The Boonslick Regional Planning Commission understands there 
,will be a public. comment period following the release of this recommendation; 
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however. we believe the data contained in the attached repOrt should be considered in 
making the initial draft recommendation. . 

. In summary. each of the.eleven criteria to be evaluated by.EPA i~ dete~ining 
the non-attainment area failed to provide sufficient justification for Inclusion of Uncoln 
or Warren County in the Sf. Louis non-attainment area. 

w~:;;,:.::.,:;~p.t~!J_~_"':; U~~~';;~_::'''~-=2''_ti'"",.-~-S:~-~~~::r'''.i':...~ ~--"'=~~~-__ ~_""""""'_ _ __ ~ ___- _______ _ 

t.Emissions and air quality There is insufficient justification to support the 
in adjacent areas inclusion of Uncoln. or Warren County in the 
(including adjacent non-attainment boundary.. 

·CIMSAs) 

2. 
Population d~nsity and 
degree of ~rbanization 
including commercial 
development .(significant 
difference from 
surrounding areas) 

While some degree of development and 
urbanization is occurring within the Boonslick 
Region; there is insUfficient justification to 
~upport the inclusion of Uncoln or Warren 
County in the non-attainment boundary. 

3. 
.Monitoring data 
representing ozone 
concentrations in local 
areas and larger areas 
(urban or regional scale) 

The violating ~onitor located in Foley is heavily 
influenced by transpOrt emissions. Ther.efore, 
we conclude that there is insufficient . 
justification to support the inclusi?n o~ Uncoln 
or Warren County in the non-attaInment 
boundary. 

Location of emission4. sources (emission sources 
and nearby· receptors· 
should generally be 
included in the·same non-
attainment area) 
Traffic and commuting5. patterns 

Expected growth (including6. extent, pattern and rate of 
growth) 

.. 

There have been no recent major sources 
permitted or EGUs. cons~~cte~in. ~he ~egion. 
Therefore there is inSuffiCient Justification to 
support the inclusion of Uncoln or Warren 
County in the non-attainment boundary. 

.�There is a certain amountof connectivity . 
between Uncoln and Warren counties and the 

.�current non-attainment boundary. However the 
degree of connectivity and the.influence of this 
connectivity is insufficient justification t~ 
sUPpOrt the inclusion of Uncoln or Warren 
County in the non-attainmen~boUndary. 
The pOpulatiQn of Uncoln and Warren counties 
is expected to continue to increa~e. The. . 
percentage of population growth In the region IS 
Significant, however, the total ~un:'be~ of people 
residing in, or projected to reSide In.Un?oln and 
Warren counties is insufficientjustiflcatlon to 
support the inclusion of lincoln or Warren 
County in the non-attainment boundary. 

Meteorology7. There is insufficient justification to support the(weatlwr/transport inclusion of lincoln or Warren County in thepatterns) non-attainment boundary. 
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~~~~~;~j~{~1.~jJ{~fA~~~fft~~~~I~~;r~~j]~jf~f~~:i~~~lit~~~g 
Geography/topography·8. There is insufficient justification to support the(mountain ranges or other inclusion of Uncoln or Warren Cou~ty in theair basin boundaries)· non-attainment boundary.. �
Jurisdictional boundaries �9. The current non-attainment boundaries were(e.g., coqnties, air districts, adopted in 2003 and did not inClude Uncoln orexisting 1-hour non-. Warren counties. There is still insufficientattainment areas, justification to support the inclusion of UncolnReservations, etc.) or Warren County in the non-attainment 

boundarY. 
Level of control of10. There is insufficient justification to supportemission sources inclusion.pf Uncaln or Warren County in the 

non-attainment boundary. 
Regional emission11. There is insUfficient justification to support thereductions (e.g., NOx SIP inclusion of Uncoln or Warren County in thecall or other enforceable non-attainment boundary.regional strategies) 

. If you have any queStions or need any additional information regarding this 
report please contact me at (636) 456-3473, or e-mail me at etcher@bOOnslick.org. 

Sincereiy, 

Steve W. Etcher 
Executive Director' 

Cc: 
.Senator John Griesheimer �
Senator Scott Rupp �
State Representative Bob Onder �
State Representative Ed Schieffer �
State Representative Mike Sutherland �
State Representative Terry Witte . �

. . �Sean O'Brien, PresidingCommissioner-Uncoln County Commission 
Arden Engelage, Presiding Commissioner-Warren County Commission 
Qharles H. Kemper, Mayor-City of Troy 
Mike Clynch, Mayor-City of Moscow Mills 
Greg Costello, Mayor-City of Warrenton 
Roy White, Mayor-City of Wright City 

mailto:etcher@bOOnslick.org
http:inclusion.pf


Non-Attainment Area Designation Recommendati~n and Justification 
. Report for the Boonslick Reg:ion 

Prepared by: Boonslick Regional Planning Commission �
September 2008 . �

. . �
Introd uctiori 

The Boonslick Region is located immediately west and north.of the St. Louis area. This region 
· has seen steady growth over the past two decades due to out-migration from the St. Louis area. 
The region consists of Uncoln4 Montgomery and Warren counties: For the purpose of 
evaluating the'merits of expanding the boundary for the Sl Louis non-attainment area this 
report will focus on the impact and influence of only Uncoln and War-reil counties on the St. 

·Louis non-attainment boundary. . 

In 2003, EPA promulgated a presumptive boundary for the non-attainment area to be consistent 
. with the boundary of the MetropolHan Statistical Area.(Ms.ht),.which would incorporate Uncaln 

and Warren counties. The data did not sufficiently justify including counties from the Boonslick 
region in the non-attainment boundary designation. 

In 2008, EPA is once again suggesting a presumptive bOundary to include the MsA boundary or. 
the MSAboundary plus' adjacent counties that have violating monitors. This report will illustrate 

. that there is insufficient justification to include Uncoln or Warren counties in the non-attainment 
·boundary recommendation. . 

· Eleven Evaluation Criteria 

Emissions and Air Qu~lity in Adiacent Areas 
The tables below show fhe VOC and NOx levels for the current non-attainment area and the 
Boonslick R~gion counties of Uncoln and Warren. The data I?elow illustrates the small per~nt 

.. of ozone precursors thatwould be contributed if Uncaln and/or Warren County were added to 
the non~attainment bOundary. Uncoln and Warren counties' emiSSions are a mere fraction of 
those counties that are presently incrud~d In the 2003 non-attainment boundary designation. 
Uncoln Cou~tywould. contribute roughly 2% of VOC and NOx, Warren County would contribute 
Jess than 2% of VOC and NOx. 

vae 

- COUNTY 
.. -ST. LOUIS 

ST. LOUIS CITY 
ST. CHARLES 
JEFFERSON 

- FRANKLIN 

AREA NONROAD MOBILE EGU NONEGU 
. TPD TPD TPD TPD TPD 

105.220 
38.190 
28.432 
24.075 
14.607 

http:north.of


NOX 

AREA NONROAD MOBILE EGU NONEGt,J 
COUNTY TPD TPD TPD TPD TPD 
ST.LOUIS 10.222 17.893 
ST. LOUIS CITY 4.394 0.000 
JEFFERSON 1.464 15.202 
st. CHARLES 2.496 21.897 
·FRANKLIN 1.822 28.146 

.Summary:· The emissiqns data for Uncoln and Warren counties does not justify inclusion in the 
non-attainment area and would support keeping the non-attainment area consistent with the 
2003 designation. 

Population Density and Degree of Urbanization 
in general, the·population density and degree of urbanization within the Boonslick Region pales 
·in comparison to the population density and urbanization in the current non'-attainment"boulldary 
area. Specifically, Uncoln and Warren counti~s, which are being cOnsidered due to their 
inclusion in the Metropolitan $tatistical Area, have population densities that are mere fractions 
of other counties r~presented. The table .below shows ~e population density variation.between 

.. the Boonslick.Region and the current non-attainment area; . . 

St. Louis 
St. Louis County 1,016,315 2,001..4 

283,883 506.6 
Jefferson 198,099 .301.6 
Franklin County 93,807 101.7 

1: Source-Missouri Census Data Center 2000 CensiJs 

. The largest municipality in Uncoln County is the City of Troy. Troy has a population of 6,737 
accordin·g to the 2000 Census. 

Summary: Including Uncoln and Warren counties in the non-atta,inment area, due to the fact .. 
they are included in the Sf. Louis MSA, is not justifiable based on the degree of urbanization 
and population density in comparison to the current non-attainment area. 

Ozone Monitoring Data in Surrounding Area 
Lincoln and Warren counties are located adjacent to the current non-attainment area. The only 
monitor located within these two counties is located in Foley, Missouri. The Foley monitor, like 



. , 

virtually every other monitor in -the State of Missouri, failed to meet the new attainment 
requirements. However, as can be clearly seen in the map below, the influence causing the 
Foley monitor to exceed the new limits is predominantly from the current non-attainment area. 

. The transport of emissions to this monitor .from the non-attainment boundary is elevating 
·the monitor readings and is'not likely related to emission sources in Lincoln or Warren 

. County. The monitor was placed online'in Foley in April 2005. The vast majority of monitoring 
days shows the monitor in compliance with the new standard. During the period of 2005-2007•. 
only 45 days out of 177 failed fo meet the standard. 75% of the monitoring days were in 
attainment. The monitoring data shows a daily average during the testing period of only 68 ppb, 
far below the attainment threshold. 

Figure 1: Foley Monitor Site-Years of Operation 2005-2007 

Summary: The transport of emissions to the Foley monitor is insufficient justification to include 
.Lincoln or Warren County in the 'non-attainment boundary designation. 

Location of Emission Sources 
There have been no significant changes to emission sources in Lincoln or Warren County since 

. the 2003 designation process. 



Traffic and Commuting Patterns 
DNR has made the claim, in introductory meetings, that 95% of all the commuting originating in 
Lincoln and Warren counties is to destinaUons within the current MSA boundary area. While 
this claim is factual it misrepresents the impact to the current non·attainment area resulting from 
the connectivity of Uncoln and Warren counties. These two counties· are included in the MSA 
boundary, so trips remaining in the county of origin are included in the calculation. Less than 
10,000 trips actually leave Uncaln County, and less than 7,000 trips leave Warren County; an 
Insignificant amount considering the total trips in the area are near 1 million. It would seem 
more reasonable to assess the impact of Lincoln and Warren counties on the current 
non-attainment boundary. rather than the MSA boundary. The. impact bv'uncoln and 
'Warren counties on the current non-attainment area Is minimal. at best. As can be seen in 
the table below, less than 1% (.95%) of the ~otal trip~ within the current non-attainment area 

. originate within Uncoln County, and :even fewer trips originate within Warren County (.64%) 

Counl¥of·. 

-Uileoln-�

Warren* 180 24

St. Ch~lrleS 5.52~ . 12,859 766 1,291 


St. Louis City 702-' 311 
 2,253 15,947 

St. Louis County 2,738 1,912 - 62~353 

Fr~~1in 40 879 555 291 

Work Analysis 

116 35 

Jefferson _ 23 18 380 1,181 5,463 

Other destinations 491 . 402 2,048 4,03~ 9,418 2,025 2,831 

Totai Number of Trips 18,302 11,910 147,n5 140.484 493,737 45,185 97,653 

Grand Total of all Trips . . 955,046 

% of total trips originating in Lincoln County destined for non-attainment area .0.95% 

% of total trips originating in Warren County deStined for non-attainment area 0.64% 

*not included in the 2003 non-attainment area designation �
Table 2: Source �

--Summary: While there is recogn~ion of the connectivity resulting from a regional economy 
between the current non-attainment area and Uncolh and Warren counties the connectivity al1d 
commuting data is insufficient to justify inclusion of either county in the proposed non-attainment 
boundary area. . 

Expected Growth 
Lincoln and Warren counties have experienced significant population growth during the past �
decade. These two counties are among the fastest grOwing in the State of Missouri when �
viewed on a percentage of population basis. However, the·actual number of new residents �
within these counties is relatively minor ·in comparison to the population of the entire �



. ...:. .., 

. .' �. 
metropolitan statistical area. As can be seen in the table below, Lincoln County accounts for 
only1.9% of the MSApopulation and Warren County accounts for only 1.2% of the MSA. 

%ofMSA 
County 2000 Population 2007 Estimate Population 
St. Louis County 1,016,300 995,118 50.7% 
.�St. Louis City 348,~89 350,759 17.4% 
St. Charles County 283,893 343,952 '14~2% 

Jefferson County 198,099 216,076 ~.eok 

Franklin CotJnty 93,807 . ~60,045 4.7% 
.�Uncaln County 38,944 51.528 1.eok 
Warren CoUilty 24,525 30,467 1.2% 

Total 2000 Population - 2,003,757 

-Uncoln and Warren counties experienced rapid growth during the past decade due to a strong 
- economy, low housif.lg prices, affordable energy, and abundance of residential lending 
- institutions: Over the past 24 mOl1ths this growth ~as dramatically slowed..Many area~ Of these 
counties have seen stagnated growth and, in some cases, reverse migration is reducing the _ 
population. - - -

According to'a 2006-2007 County Migration-profile for Lincoln County\ which is based on tax 
--returns for 2006-2007-, more than 1,000 families migrated out of Uncpfn County during 2006-

2007. During this same period the COunty realized only 1,600 families moving into-the region. 
. This tr~ndhas(X)fltinued through 2007 and into the first 2 quarters of 2008. If this trend 
.persistl), the County will fall short of the population projections prepared by the MissOuri Office 
of Administration -as illustrated below. � -

2020 PopUlation %ofMSA �
County Estimate . Population �
st. .Louis County 967,196 48.3% 

St. Louis City - 350,385 17.5% 

St. Charles County 439,068 21.eok 

JeffersOn County 244,003 12.2% 

Franklin County 110,704 . 5.5% 

Uncoln County 74,529 3.7% 

Warren County � 40,174 2.0% 

-Total 2020 Pap. Estimate 2,226,059 

As can be seen by- the population projections released by the Missouri state Census Data 
Center, the population in. the MSA will exceed 2.2 million people by the y~ar2020. While _ 

-growth is recognized in most counties, the percentof total population in Uncoln County remains 
a small percentage of the MSA at 3.7%, and Warren County at 2.0%. 

Summary: The population growth in Uncoln and Warren counties is dynamic and subject to 
influenqe by the changes in fuel prices, home financing, and the state of the economy. While 
most analysis projects the population growth to continue in Lincoln and -Warren counties, the 
percentage of the MSA that resides in these two counties is relatively small. Combined, they 

1 County Migration Profile for Lincoln County 29113. Missouri Census Data Center �
Source: IRS Migration Files �

http:housif.lg


"," " 

,. -

ma~e'up only 3% of the population of the presumptive non-attainment boundary. The current 
population base and potential for growth is nQt adequate justification for inclusion of Lincoln and 
Warren counties iri the non-attainment area. 

Meteorology 
The analysis of meteorological conditions does not demonstrate the necessity of including 
Lincoln or Warren counties in the non-attainment area. ' 

,GeographylTopography 
Geographical features are not a major influence on ozon~ levels in the Stlouis region. 

Jurisdictional Boundaries 
,Uncoln and Warren counties are not included in the current non-attainment boundary 
.designation. While these 'counties are i~cluded in the MSA for statistical purposes, that alone is 
insufficient justification for .inclusio~ i~ the non-attainment area. Influence from these are~s is 
very niinimal when compared to the current non:attainment area. 

Level of Control of Emission Sources 
. In Uncoln and Warren coUnties, major new sources of. emissions or major modifications to 
. emission sources permitted since 1975 have been subject to the best available control 

tecnnology (BACT). Future major new sources construction 'and all modifications to existing 
. ' " 'sources in lincoln 'and Warren counties will be subject to BACTiimits. Therefore,. the existing 

and future levels of control for ozone precursors support the exclusion of Uncoln and Wan:en 
pounties from the St Louis non-attainment area. 

R~gional Emission Reductions 
: The ability of DNR to adopt regional emission roo'uctions, if necessary, is consistent with not 

incluqing Uncoln and'Warren counties in the Stlouis non-attainment boundary• 

.,Su'mmary 
" Below is a summary of the,~leven evaluation cliteria e$tablished by E~A to be used in 
, developing a recommendation for the St louis non-attainment boundary: The table clearly 

illustrates there is il1sufficient justification for .including Uncoln or Warren counties fn the non-
attainment area. ' 

1Y£~1;~~.~1r~ffJ!§1m~31l~~1~i~~~~~J!{~~j~~r~~~i£~tiJ!~~~t~~~1f~iitit~i~l~~rs:t~i~

Emissions and air quality in adjacent There is insufficient justification to support the1. areas (including adjacent C/MSAs) inclusion of lincoln or Warren 'County in the non-

e attainment boundary. �
Population density and degree of � While some degree of development and2. urbanization including commercia,l urbanization is' occurring within the Boonslickdevelopment (significant difference. Region, there is insufficient Justification to supportfrom surrounding areas) the inclusion of. Lincoln or Warren County in the 

non-attainment boundary. 



, ..... . 

3. Monitoring data representing ozone 
concentrations in local areas and 
larger areas'(urban or regional scale) 

Location of emission sources4. (emission sources and nearby 
receptors should generally be 
included in the same non-attainment 

'area) 

5. Traffic and commuting patterns 

• 

Expected growth (including extent.6. pattern and rate of growth) 

The violating monitor located in Foley is heavily 
influenced by transport emissions. Therefore, we 
conclude that there is insufficient justification to 
support the inclusion Of Uncoln or Warren County 
in the non-attainment boundary. 
There have been no recent major sources 
permitted or EGUs constructed in the region. 
Therefore there is insufficient justification to 
support the inclusion of UncOln or Warren County 
in the non-attainment boundalY. 
There is a certain amount of connectivity between 
Uncoln and Warren counties and the current non-
attainment boundary. However the degree of 
connectivity and the influence of this connectivity . 
is insufficient justification to supPort the in~lusion 
of Uncoln or Warren County in the non- , . 
attainment boundary. 
The population of, Uncoln and Warren counties is 
expected to continue to increase. The 
percentage of population growth in the region is 
significant, however, the total number of people 

. residing il1. or projected to reside in Uncoln and 
Warren counties is insufficient justification to 
support the inclusion of Uncoln or Warren COtIrJty 
in the non-attainment boundary. ' 

7... Meteorology (weather/transport 
patterns) There is insufficient justification to support the 

incll!sion of Uncoln or Warren ,County in 'tfle non-
attainment boundary. 

8. 

9. 

Geography/topography (mountain 
ranges or other air basin boundaries) 

Jurisdictionalbourldaries (e.g., 
counties, air districts, existing 1-hour 
non-attainment areas, Reservations. 
etc.) 

: 

There is insufficient justification to support t~e 
inclusion Of Uncoln or Warren County in the non-
attainment boundary. 
The current non-attainment boundaries were 
adopted in 2003 and did not include Uncoln or 
Warren counties. There is still insufficient 
justification to support the incrusion of Uncoln or 
Warren County in the noil-attainment boundary. 

10. Level of control of emission sources 

. 
There is insufficient justification to support 
inclusion of. Un~oln or Warren County in the non-
attainment boundary. 

11. Regional emission reductions (e.g., 
NOx SIP call or other enforceable 
regional strategies) 

There is insufficient justification to support the 
inclu~ion of Lincoln or Warren County in the non-
attainment boundary. 
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