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Recommended Area Designations in Michigan for the Revised 2015 
Ozone National Ambient Air Quality Standard 

Michigan Department of Environmental Quality 
Air Quality Division 

 
 

In October 2015 the United States Environmental Protection Agency (USEPA) revised 
the National Ambient Air Quality Standard (NAAQS) for ozone from 0.075 to 0.070 part 
per million (ppm). Following the promulgation of a new or revised standard, the federal 
Clean Air Act (CAA) requires the USEPA to seek recommendations from states’ 
governors on initial designations for the attainment status for all areas of the states. The 
USEPA will either affirm the states’ recommendations or make modifications as 
necessary. States are to make their recommendations by October 1, 2016, and final 
designation promulgations by the USEPA will occur by October 1, 2017, in accordance 
with the federal CAA.  
 
Ozone designations are to be based on design values (the average of the fourth-highest 
annual values from three consecutive years of data at each monitor) calculated from 
ambient monitored data during the most recent three-year period of record. State 
recommendations are based on air quality data from the period of 2013-2015, whereas 
the USEPA will make designations based on the period of 2014-2016. Preliminary 2016 
data will also be considered to supplement the state’s recommendations.  
 
 
Designation Categories 
 
The federal CAA sets out the categories that states and the USEPA must use when 
making designation recommendations. Section 107(d)(1)(A) of the CAA requires that, 
“…the Governor of each State shall…submit to the Administrator a list of all areas (or 
portions thereof) in the State, designating as –  
 

(i) 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 
or secondary ambient air quality standard for the pollutant, 

(ii) attainment, any area (other than an area identified in clause (i)) that 
meets the national primary or secondary ambient air quality standard for the 
pollutant, or 

(iii) 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.” (Emphasis added.) 

 
In addition, Section 107(d)(1)(B)(iii) of the CAA requires the USEPA to “…act on such 
designations in accordance with the procedures under paragraph (3) (relating to 
redesignation).” The mentioned paragraph (3) does not include any additional 
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designation categories. Also, Section 107(d)(4)(A)(i), in reference to designation, only 
uses the categories of attainment, nonattainment, or unclassifiable.  
 
Therefore, according to the federal CAA, there are only three distinct possible 
designation categories that the states and the USEPA can use; unclassifiable, 
nonattainment, or attainment. Consistent with these options the Michigan Department of 
Environmental Quality (MDEQ) provides the designation recommendations below. 
 
 
Designation Recommendations 
 
The designation recommendations for the 2015 ozone NAAQS are based on 2015 
design values, which are calculated based on ambient monitored data for the period of 
2013-2015 (Table 1). Five monitors in Michigan have 2015 design values above 
0.070 ppm: Coloma, Holland, Muskegon, New Haven, and Port Huron, located in 
Berrien, Allegan, Muskegon, Macomb, and St. Clair Counties, respectively. Based on a 
weight-of-evidence analysis, including those monitors that are not meeting the standard, 
the MDEQ recommends that 10 Michigan counties be designated nonattainment for the 
2015 ozone NAAQS (Table 2). The recommended nonattainment areas are three 
western Michigan single-county nonattainment areas in Allegan, Berrien, and Muskegon 
Counties, as well as a seven-county area in southeast Michigan, containing Livingston, 
Macomb, Monroe, Oakland, St. Clair, Washtenaw, and Wayne Counties. 
 
In addition, 21 monitors have 2015 design values showing attainment of the 2015 ozone 
NAAQS. Based on a weight-of-evidence analysis, including that these areas are 
meeting the standard and the federal CAA definition of attainment area, the MDEQ 
recommends an attainment designation for Benzie, Cass, Chippewa, Clinton, Eaton, 
Genesee, Huron, Ingham, Kalamazoo, Kent, Lenawee, Manistee, Mason, Missaukee, 
Ottawa, Tuscola, and Wexford Counties. For all other counties, the MDEQ is 
recommending an unclassifiable designation (Figure 1 and Table 2). 
 
Preliminary 2016 design values were also considered in this designation process since 
the USEPA will be using this data to make the final area designations. Monitoring data 
for 2016 that was validated through June 2016 shows that the Seney monitor in 
Schoolcraft County has a 2016 design value that exceeds the 2015 ozone standard. 
Due to the unique situation of this monitor being in attainment of the standard with 2015 
design values, but out of attainment for the preliminary 2016 design values, Schoolcraft 
is recommended to be tentative nonattainment. An analysis of the 2016 air quality data 
and the tentative recommendations for Schoolcraft County are provided at the end of 
this document.   
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Table 1. Ambient Monitored Ozone Concentrations and 2015 Design Values 

Monitor 
Number Monitor County 

4th Highest Ozone 
Concentration (ppm) 

3-Year 
Design 
Value 2013 2014 2015 

260050003 Holland Allegan 0.078 0.077 0.072 0.075 
260190003 Frankfort Benzie 0.069 0.069 0.067 0.068 
260210014 Coloma Berrien 0.074 0.073 0.072 0.073 

260270003 Cassopolis Cass 0.071 0.066 0.068 0.068 

260330901 Sault St. Marie Chippewa 0.060 0.058 0.059 0.059 
260370001 Rose Lake Clinton 0.064 0.066 0.064 0.064 
260490021 Flint Genesee 0.065 0.068 0.066 0.066 

260492001 Otisville Genesee 0.067 0.068 0.067   0.067 
260630007 Harbor Beach Huron 0.064 0.066 0.067 0.065 
260650012 Lansing Ingham 0.066 0.065 0.064 0.065 
260770008 Kalamazoo Kalamazoo 0.068 0.067 0.067 0.067 

260810020 Grand Rapids Kent 0.068 0.066 0.067 0.067 

260810022 Evans Kent 0.068 0.066 0.065 0.066 
260910007 Tecumseh Lenawee 0.064 0.068 0.065 0.065 
260990009 New Haven Macomb 0.072 0.071 0.072 0.071 

260991003 Warren Macomb 0.066 0.068 0.064 0.066 
261010922 Manistee Manistee 0.069 0.066 0.067 0.067 
261050007 Scottville Mason 0.068 0.070 0.066 0.068 
261130001 Houghton Lake Missaukee 0.065 0.063 0.064 0.064 

261210039 Muskegon Muskegon 0.073 0.075 0.074 0.074 

261250001 Oak Park Oakland 0.067 0.067 0.066 0.066 
261390005 Jenison Ottawa 0.070 0.071 0.065 0.068 
261470005 Port Huron St. Clair 0.071 0.071 0.075 0.072 

261530001 Seney Schoolcraft 0.067 0.068 0.070 0.068 
261579991 Unionville Tuscola 0.064 0.063 0.063 0.063 
261619991 Ann Arbor Washtenaw 0.064 0.067 0.066 0.065 

261610008 Ypsilanti Washtenaw 0.065 0.070 0.064 0.066 

261630001 Allen Park Wayne 0.064 0.064 0.064 0.064 
261630019 East 7 Mile Wayne 0.067 0.073 0.070 0.070 
261659991 Hoxyville Wexford 0.064 0.066 0.066 0.065 
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Table 2. Recommended Designations for Michigan Counties 

Designation Area Counties 
2015 Design Value 

(ppm) Designation 
Allegan Allegan County 0.075 Nonattainment 

Benzie Benzie County 0.068 Attainment 

Berrien Berrien County 0.073 Nonattainment 

Cass Cass County 0.068 Attainment 

Chippewa Chippewa County 0.059 Attainment 

Lansing-East 
Lansing 

Clinton County 
Eaton County 
Ingham County 
 

0.064 Attainment 

Flint  Genesee County 0.067 Attainment 

Grand Rapids Kent County 
Ottawa County 
 

0.068 Attainment 

Huron Huron County 0.065 Attainment 

Kalamazoo Kalamazoo County 0.067 Attainment 

Lenawee Lenawee County 0.065 Attainment 

Manistee Manistee County 0.067 Attainment 

Mason Mason County 0.068 Attainment 

Missaukee Missaukee County 0.064 Attainment 

Muskegon Muskegon County 0.074 Nonattainment 

Schoolcraft Schoolcraft County 0.068 
Tentative 

Nonattainment 

Southeast Michigan 
 
 

Livingston County 
Macomb County 
Monroe County 
Oakland County 
St. Clair County 
Washtenaw County 
Wayne County 

0.072 
 

Nonattainment 

Tuscola Tuscola 0.063 Attainment 

Wexford Wexford 0.065 Attainment 

All other counties  Unclassifiable 
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Figure 1. Recommended Nonattainment and Attainment Areas in Michigan 
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Nonattainment Area Analysis 
 
The USEPA Guidance on Area Designations for the 2015 Ozone National Ambient Air 
Quality Standard suggests using a five-factor weight-of-evidence approach to determine 
the appropriate nonattainment area boundaries. The USEPA recommends that states 
consider air quality data, emissions and emission-related data, meteorological data, 
geography and topography, and jurisdictional boundaries. The USEPA intends to use 
this five-factor weight-of-evidence approach when making the final area designations.  
 
The MDEQ used the USEPA’s recommended weight-of-evidence approach to 
determine the appropriate nonattainment areas. Due to the differences between the air 
quality sources and emissions across the state of Michigan, the analysis was split into 
two sections, one analysis for the three recommended nonattainment areas in western 
Michigan and another for the southeast Michigan nonattainment area.  
 
Western Michigan 
 
The MDEQ recommends that Allegan, Berrien, and Muskegon Counties all be 
designated as single-county nonattainment areas (Table 2) due to the impact of 
transported rather than local pollution on these shoreline monitors. Ozone is a 
secondary pollutant formed from the reaction of nitrogen oxides (NOx) and volatile 
organic compounds (VOCs) in the presence of heat and sunlight, and depending on 
where the favorable photochemical conditions exist, ozone may form directly 
surrounding the sources of pollution or may be formed hundreds of miles away. In 
western Michigan, pollution transported from large metropolitan areas across Lake 
Michigan causes high ozone concentrations. Lake Michigan is the only geographic 
barrier between western Michigan and major metropolitan areas in Illinois, Indiana, and 
Wisconsin, and emissions of ozone precursors from these areas are commonly 
transported over the lake. During transport, the large size, low surface roughness, 
limited vertical mixing, and high reflectivity of Lake Michigan promotes the formation of 
ozone. The result is high concentrations of ozone arriving at Michigan’s western coast1.  
 
Berrien, Allegan, and Muskegon Counties each contain a single violating monitor; the 
Coloma, Holland, and Muskegon monitors, respectively. All three of these monitors are 
along the coast of Lake Michigan in the Lower Peninsula, and none of the three 
monitors are in adjacent counties. Historical data indicate that ozone concentrations 
above the 2015 ozone standard are common at these monitors (Figure 2). While they 
have been in attainment for previous ozone standards, Coloma, Holland, and Muskegon 
have never had an 8-hour design value below 0.070 ppm. The consistently elevated 
concentrations at these western Michigan monitors reflect the impact that transported 
pollution has on this area.  
 
Emissions inventory data from the 2011 National Emissions Inventory (NEI) indicate 
that emissions of ozone precursors in western Michigan are much lower than the 
                                                           
1 Western Michigan Ozone Study, USEPA; https://www.michigan.gov/documents/deq/deq-aqd-air-aqe-Western-
Michigan-Report-Final_276670_7.pdf 
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emissions in the coastal counties of Illinois, Indiana, and Wisconsin. Table 3 and 
Table 4 show the total NOx and VOC emissions by county for the recommended 
nonattainment area and out-of-state counties bordering Lake Michigan. In addition to 
the total NOx and VOC emissions, Tables 3 and 4 include the biogenic emissions by 
county to highlight the relative amount of natural emissions in each county. Figure 3 
displays the emissions by county for NOx and VOCs. Of the three western Michigan 
counties recommended to be nonattainment, the highest NOx emitting county is 
Muskegon, with approximately 7,300 tons per year (tpy) of emissions. In comparison, 
the highest emitting out-of-state county bordering Lake Michigan is Cook County, 
Illinois, at 113,150 tons of NOx per year, more than an order of magnitude higher than 
those in the western Michigan counties. The case is similar for the VOC emissions, with 
the highest emitting violating county in western Michigan being Allegan County, at 
12,900 tpy of emissions, and the highest emitting out-of-state county being Cook 
County, Illinois, with 92,560 tpy of VOCs.  
 
In addition, NEI data indicate that more than half of Allegan County’s VOC emissions 
are biogenic, while only 5 percent of the VOC emissions in Cook County, Illinois, are 
biogenic (Table 3, Table 4). Biogenic emissions are naturally produced and are not the 
result of human activity. High biogenic emissions in western Michigan indicate that 
many VOC emissions occurring in this area are beyond human control. On the other 
hand, out-of-state counties shown in Table 4 typically have a lower proportion of 
biogenic emissions. In particular, the out-of-state counties most likely contributing to the 
ozone issue in western Michigan are the ones with the lowest proportion of biogenic 
emissions, and therefore, the primary sources of VOC emissions in these areas are 
human-caused. The high proportion of anthropogenic emissions from out-of-state 
counties, as well as the large amount of biogenic emissions in the three western 
counties, underlines the influence that out-of-state emissions have on the three violating 
counties. 
 
Data on traffic patterns and population densities further support the conclusions made 
from the emissions data. Figure 4 displays the population density across the state of 
Michigan as of 2010. Since 2010, the population in Michigan has grown statewide by 
approximately 0.35 percent, and therefore, it is unlikely that the population density or 
the data displayed in Figure 4 have changed significantly. All three western counties 
recommended to be nonattainment have low population densities, with few urban 
centers. Figure 5 displays the daily traffic volumes for the lower half of Michigan’s Lower 
Peninsula. The traffic volumes in the three recommended nonattainment counties are 
low, especially compared to the traffic volumes in major urban areas across the state. 
The traffic volumes also do not show much traffic movement into or out of the violating 
counties.  
 
HYSPLIT modeling results and pollution roses provide evidence that a significant 
amount of pollution is transported from out of state. The HYSPLIT results for the three 
violating monitors in western Michigan are provided in Figure 6. Each line on the 
HYSPLIT output represents an individual air parcel back trajectory for a 24-hour period, 
for each high ozone day measured at a monitor. In other words, each line represents 
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the predicted transport of pollutants to a particular monitor prior to a measured violation 
of the 0.070 ppm ozone standard. The color of the line indicates the height at which the 
air parcel was modeled. The red lines are trajectories at the 100 meter height, the blue 
lines at the 500 meter height, and the green lines at the 1,000 meter height. These 
modeling results were used to identify the potential origin of air masses that influence 
the violating monitors in Michigan. 
 
The HYSPLIT results for all three western Michigan monitors indicate that air is primarily 
transported from across Lake Michigan on high ozone days. In particular, for air masses 
modeled at the 100 meter height (red lines), all three western Michigan monitors show 
the primary source of air to be from the direction of the Chicago, Illinois - Gary, Indiana 
area. This indicates that the majority of air parcels being transported over a short 
distance came from those metropolitan areas. Higher altitude air masses are projected 
to come from the west and south, which represents the direction of long-range transport 
to these monitors. Throughout the long distance travel, these air parcels may pick up 
emissions from a number of sources before reaching western Michigan. While many of 
the HYSPLIT trajectories do not originate in areas immediately across Lake Michigan, 
the majority of the parcels are projected to pass over high emitting counties in 
Wisconsin, Illinois, and Indiana before reaching western Michigan. The HYSPLIT results 
projecting air parcels are passing over out-of-state counties across Lake Michigan, 
coupled with emissions data showing higher emissions of ozone precursors in those 
same out-of-state counties, provide strong evidence for the conclusion that transported 
ozone is the primary cause of elevated ozone in western Michigan.  
 
Pollution roses support the conclusions made from the HYSPLIT results. Figure 7 
shows pollution roses for the three western Michigan monitors for the 2013-2015 ozone 
seasons. The length of a petal on the pollution rose indicates the strength of the wind 
coming from that direction, while the color of the bars identifies the concentration of 
ozone at the monitor when the pollution is being transported to that monitor. For 
instance, the brown sections of the petals indicate the direction from which ozone is 
being transported when ozone concentrations are above 0.070 ppm. Across all pollutant 
concentrations, the majority of winds are coming from the south and southwest, which is 
the direction of Illinois, Indiana, and Wisconsin. On days with the highest ozone 
concentrations, winds only came from the south and west directions.  
 
Air quality data, emissions inventories, and meteorological data indicate that out-of-state 
emissions are transported over Lake Michigan and contribute to elevated ozone levels 
in western Michigan. Local emissions do not appear to contribute significantly to ozone 
concentrations in the area and, therefore, it is being recommended that the three 
counties containing violating monitors in western Michigan should be designated 
separately. While each recommended nonattainment county is a part of a larger 
Combined Statistical Area (CSA), the use of the CSA as the nonattainment area 
boundaries would not accurately reflect the nature of the ozone problem, and would 
potentially place unnecessary requirements on surrounding counties. Further 
justification for why other western Michigan counties are not being classified as 
nonattainment is provided in the attainment area recommendations analysis. 
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Designating each county as a single-county nonattainment area is reasonable due to 
the large role that transported, rather than local, emissions play in the ozone levels in 
western Michigan. Therefore, the MDEQ recommends a designation of nonattainment 
for Allegan, Berrien, and Muskegon Counties as separate, single-county nonattainment 
areas.  
 
While the federal CAA directs the states’ governors to make these designation 
recommendations, in an effort to be collaborative, the MDEQ has sought opinions of the 
local governments that would be impacted by these designations. The western Michigan 
planning organizations representing the counties recommended to be nonattainment 
have expressed opposition to the MDEQ’s recommended nonattainment designation. 
They instead would like to recommend a designation of attainment based on the fact 
that the high ozone levels are a result of transported pollutants from out of state. Refer 
to Appendix B for a copy of a resolution received from the Allegan County Board of 
Commissioners opposing the recommendation of a nonattainment designation for that 
county. 
 

Figure 2. Historical Design Values in Western Michigan 
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Table 3. Total Emissions of NOx and VOCs by County in West Michigan 
County NOx Emissions 

(tons/year) 
VOC Emissions 

(tons/year) 
Biogenic VOC 

(tons/year) 
Allegan 5,289 12,899 7,097 
Berrien 6,799 11,125 3,914 
Muskegon 7,296 12,263 5,545 
State Total 461,298 939,089  

Source: National Emissions Inventory, 2011 

 
 

Table 4. Total Emissions of NOx and VOCs in 
Out-of-State Counties Bordering Lake Michigan 

County State NOx Emissions 
(tons/year) 

VOC Emissions 
(tons/year) 

Biogenic VOC 
(tons/year) 

Cook IL 113,148 92,555 4,303 
Lake IL 20,709 22,308 3,304 
La Porte IN 8,978 9,015 3,671 
Lake IN 38,995 20,433 3,331 
Porter IN 17,725 9,712 3,296 
Brown WI 14,161 11,121 2,260 
Door WI 1,700 6,515 3,479 
Kenosha WI 6,691 5,989 1,671 
Kewaunee WI 895 3,352 1,702 
Manitowoc WI 3,918 6,379 2,547 
Marinette WI 2,030 18,348 14,987 
Milwaukee WI 27,439 19,845 997 
Oconto WI 1,983 12,396 9,507 
Ozaukee WI 3,596 3,385 1,090 
Racine WI 4,839 7,368 1,738 
Sheboygan WI 6,848 7,019 2,340 

Source: National Emissions Inventory, 2011 
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Figure 3. Emissions of NOx and VOCs in 2011 by County 
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Figure 4. Population Density in Michigan in 2010 
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Figure 5. Traffic Volumes in Lower Michigan 

 
 

Recommended Nonattainment 
Boundaries 



 Page 14 of 66 
 

Figure 6. HYSPLIT Model Results for Western Michigan Monitors 
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Figure 7. Western Michigan Pollution Roses 
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Southeast Michigan  
 
The MDEQ is recommending that a seven-county area in southeast Michigan be 
designated as nonattainment based on the air quality data, emissions data, and 
meteorological data indicating that most of the southeast Michigan area is likely 
contributing to the measured ozone violations. Port Huron and New Haven are the two 
monitors in southeast Michigan that have 2015 design values above the 0.070 ppm 
ozone standard (Table 2), and these monitors are in St. Clair and Macomb Counties, 
respectively. In addition to these two counties, the MDEQ recommends that Livingston, 
Monroe, Oakland, Washtenaw, and Wayne Counties be designated nonattainment.  
 
Historical air quality data provided in Figure 8 display the 8-hour ozone design values 
for all eight monitors in the southeast Michigan area from 1996 to 2015. Overall, design 
values have been trending downward across the southeast Michigan area, 
demonstrating that air quality has improved. In addition, the downward trend appears to 
be consistent across all of the monitors in the southeast Michigan area. While design 
values are decreasing, the consistent trend across all of the monitors could indicate that 
the air quality at all of these monitors is linked, or influenced by similar factors. In 
addition, despite the downward trend in design values, the data also demonstrate that 
ozone concentrations above the 0.070 ppm standard have been common at not only the 
two violating monitors, but also the other monitors in the area (Figure 8). While all of the 
monitors were in attainment of the 2008 standard of 0.075 ppm, many monitors in the 
southeast Michigan area have had design values above 0.070 ppm. Allen Park and 
Ypsilanti are the only two monitors that have had design values below 0.070 ppm prior 
to 2015. Therefore, even though New Haven and Port Huron are the only monitors 
currently violating the 2015 ozone standard, air quality data suggests that other 
monitors in the area have been above the 0.070 ppm standard in the past.  
 
Emissions data from the 2011 NEI highlight the significant amount of ozone precursor 
emissions across the southeast Michigan area. Table 5 and Table 6 show the annual 
emissions by sector for the seven counties recommended to be nonattainment for NOx 
and VOCs, respectively. Out of the entire state, the seven-county southeast Michigan 
area accounts for approximately 40 percent of the NOx emissions and 16 percent of the 
VOC emissions. Although St. Clair and Macomb Counties are the two counties with 
violating monitors, the highest emissions of both NOx and VOCs are from Wayne and 
Oakland Counties, which are to the south and west of the violating monitors. The 
sector-specific information (Table 5 and Table 6) indicate that on-road mobile emissions 
are the primary source of NOx for most of the counties, with the exception of St. Clair 
and Monroe, where the highest emitting sector is point sources. For VOCs, nonpoint 
source emissions are the highest emitting sector for all counties in the recommended 
nonattainment area. Additionally, emissions in many of the counties immediately 
surrounding the recommended seven-county nonattainment area are overall lower than 
the counties in the recommended attainment area (Figure 3). With the exception of 
Genesee and Ingham Counties, all other counties surrounding the recommended 
nonattainment area have lower NOx and VOC emissions than the seven counties. The 
lower emissions in many of the surrounding counties suggest that they should not be 



 Page 17 of 66 
 

included in the nonattainment area. With regard to Genesee and Ingham, these 
counties are more distant from the violating monitors and contain metropolitan areas 
that are distinct from southeast Michigan. In addition, meteorological data, which will be 
discussed later, does not show impacts from these counties (Figures 9-13).  
 
County emissions data are generally supported by the population densities in southeast 
Michigan (Figure 4). The three counties with the highest emissions, Wayne, Oakland, 
and Macomb, are also the three counties with the most dense populations. The other 
four counties in the recommended nonattainment area also have some areas of 
moderate to high population density. The majority of the counties surrounding the 
recommended nonattainment area have lower population densities, or have population 
dense areas that do not overlap with the populated areas in the recommended 
nonattainment area, further supporting the use of the recommended nonattainment area 
boundaries.   
 
Traffic volumes (Figure 5) and commuting patterns (Table 7) show that on-road mobile 
emissions are a significant source of ozone precursor emissions. Overall, the Detroit 
metro area has some of the highest traffic volumes across the state due to the large 
population size and large workforce in the southeast Michigan area. Across the seven-
county southeast Michigan area, over 1.9 million people commute within the area, over 
110,000 people commute into the area from outside of it, and approximately 64,000 
commute outside of the area from within it, based on data collected from 2006-2010.2 
Table 7 displays the commuter flows between each of the counties in the recommended 
nonattainment area. With regard to the two counties with violating monitors, 
58.4 percent of the commuters in Macomb County stay within the county, and the 
majority of the remainder travel to Oakland and Wayne Counties. Nearly two-thirds of 
St. Clair’s population commutes within the county, and the majority of the rest commute 
to Macomb County. Across the area, Wayne, Oakland, and Macomb are the top 
counties for receiving commuters. These counties also have the highest onroad NOx 
emissions. Commuting patterns combined with sector-specific emissions data 
demonstrate that commuters from across the entire seven-county area are likely 
contributing to the high NOx emissions in the southeast Michigan area.    
 
HYSPLIT modeling results demonstrate that a number of high ozone events at both the 
New Haven and Port Huron monitors are influenced by air parcels moving over the 
southeast Michigan area. Figures 9-12 show daily HYSPLIT results for New Haven and 
Port Huron for most days where a high ozone value was measured in 2013 and 2014. 
The only dates without HYSPLIT are July 21, 2014, for the Port Huron monitor and both 
July 21, 2014, and July 22, 2014, for the New Haven monitor. High ozone 
measurements were recorded on these dates, but HYSPLIT results were not provided 
in the USEPA’s modeling tool for these dates. Many of the HYSPLIT projections for both 
monitors show air parcels passing over Wayne, Oakland, Monroe, Washtenaw, 
Macomb, and Livingston Counties shortly before violations were measured at the 
monitors. The New Haven projections less consistently show air parcels passing over 
                                                           
2 Quick Facts: Commuting in Southeast Michigan 2006-2010. May 2013. Southeast Michigan Council of 
Governments.  
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the southeast Michigan and Detroit areas than the Port Huron projections. However, 
both monitors have a few high ozone days where air is projected to have passed over 
other counties in the southeast Michigan region. The model results, coupled with the 
NEI data showing high emissions of ozone precursors across the southeast Michigan 
area, strengthen the argument that the other five counties in the recommended 
nonattainment area are contributing to violations at the New Haven and Port Huron 
monitors. HYSPLIT projections also show air parcels passing over counties outside of 
the recommended nonattainment area, such as Lenawee and Jackson Counties, but 
these counties have much lower emissions, which supports their exclusion from the 
recommended nonattainment area.  
 
In addition to the HYSPLIT projections, pollution roses provide further meteorological 
evidence, by showing the direction from which pollution originated on the high ozone 
days at the two violating monitors in southeast Michigan (Figure 13). For the 
New Haven monitor, the pollution rose does not consistently agree with the HYSPLIT 
results. The New Haven pollution rose indicates that pollution is being transported from 
the south-southeast direction, as opposed to from the southwest direction, as would be 
expected if most pollution was coming from other counties in the recommended 
nonattainment area. However, there is still some pollution coming from the southwest 
direction and given the HYSPLIT and emissions data, it is still likely that pollution from 
other counties in the southeast Michigan area is impacting this monitor. On the other 
hand, the pollution rose for the Port Huron monitor more clearly agrees with the 
HYSPLIT results and indicates that other counties in the southeast Michigan region are 
contributing to the ozone violation. The pollution rose for the Port Huron monitor shows 
pollution coming from the south or the southwest of the monitor, further indicating that 
the other counties in the recommended nonattainment area are contributing to high 
ozone in Port Huron.  
 
With regard to the geography and topography of the region, there are some major water 
bodies surrounding the two violating monitors, including Lake St. Clair, Lake Huron, 
Lake Erie, and the Detroit River. In particular, for Port Huron, which is directly on the 
southern end of Lake Huron, there is a possibility that transport over the lake could 
contribute to high ozone at the monitor, similar to the effect experienced in western 
Michigan. In addition to the water bodies, Port Huron is on the border of Canada and 
may be influenced by international emissions that are crossing the border. In the past, 
high ozone days as a result of transport from Canada have been observed. However, 
emissions data, pollution roses, and HYSPLIT results for the Port Huron monitor 
indicate that local sources remain a significant contributor.  
 
The final factor to consider is the jurisdictional boundaries that will be used to define the 
nonattainment area. Meteorological data indicate that air is being transported from the 
southwest, across the southeast Michigan area to the violating monitors on many of the 
high ozone days, while emissions data indicate that high emissions of ozone precursors 
are also occurring across this area. Overall, these data lead to the conclusion that a 
multi-county nonattainment area will be most appropriate for southeast Michigan. As a 
result, the MDEQ is recommending the use of local planning boundaries to define the 
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southeast Michigan nonattainment area. The Southeast Michigan Council of 
Governments (SEMCOG) includes the counties of Livingston, Macomb, Monroe, 
Oakland, St. Clair, Washtenaw, and Wayne, and serves as a major planning authority in 
the southeast Michigan region.  
 
The MDEQ is not recommending the use of current core-based statistical areas, as they 
do not accurately capture the nature of the ozone issue. Both monitors fall into the 
Detroit-Warren-Ann Arbor Combined Statistical Area (CSA), which includes Genesee, 
Lapeer, and Lenawee Counties in addition to the seven counties being recommended 
for nonattainment. Lenawee County has been included in the southeast Michigan 
nonattainment area in the past. However, the MDEQ is not recommending its inclusion 
in this nonattainment area for the 2015 ozone standard, primarily due to the low amount 
of ozone precursor emissions. Genesee and Lapeer Counties are considered part of the 
Flint area, which is distinct from the southeast Michigan area. Further justification for 
why Lenawee, Genesee, and Lapeer Counties should not be included in the 
nonattainment area is provided in the attainment area analysis later in the document. 
 
As opposed to the Detroit-Warren-Ann Arbor CSA, the SEMCOG planning region 
boundaries are more appropriate for a number of reasons. The SEMCOG boundaries 
accurately capture the air quality problem by including the counties offering the most 
significant contributions to the nonattainment area. SEMCOG also works to coordinate 
air quality and transportation planning across the seven-county region, which will 
facilitate air quality planning efforts following a nonattainment designation. In addition, 
these boundaries have been used as nonattainment area boundaries for other criteria 
pollutants in the past, such as for the 2006 PM2.5 standard. Therefore, the MDEQ is 
recommending a nonattainment designation for the seven counties in the SEMCOG 
region, Livingston, Macomb, Monroe, Oakland, St. Clair, Washtenaw, and Wayne. 
 
While the federal CAA directs the states’ governors to make these designation 
recommendations, in an effort to be collaborative, the MDEQ has sought opinions of 
local governments that would be impacted by these designations. SEMCOG is opposed 
to a seven-county nonattainment area and would instead like to recommend a four-
county nonattainment area consisting of St. Clair, Macomb, Wayne, and Oakland 
Counties (Appendix A). SEMCOG’s argument is that Livingston, Washtenaw, and 
Monroe Counties are not significant contributors to the nonattainment area due to the 
air quality data showing attainment, low and decreasing emissions of ozone precursors, 
relatively low population, and low traffic volumes. In addition, SEMCOG does not agree 
with the MDEQ interpretation of meteorological data and believes that geography and 
topography are more important factors than considered in our analysis. Finally, 
SEMCOG notes that while they coordinate planning across the region, they also 
conduct planning at the county or community level. While we acknowledge SEMCOG’s 
viewpoint and interpretation of the data, the MDEQ still stands behind our 
recommendation of a seven-county nonattainment area. 
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Figure 8. Historical Design Values in Southeast Michigan 

 
Note: Ann Arbor is a CASTNET site and did not follow proper quality control protocols until 2011 

 
Table 5. Emissions of NOx by County and Sector in Southeast Michigan 

County NOx Emissions (tons/ year) 
Point Nonpoint On-road Mobile Non-road Mobile Event Total 

Livingston 526 825 4,062 996 4 6,413 
Macomb 1,738 2,790 12,634 3,670 1 20,833 
Monroe 19,996 1,332 3,476 1,182 0 25,987 
Oakland 10,66 4,533 23,694 5,334 11 34,637 
St. Clair 19,011 1,503 2,939 1,347 0 24,800 
Washtenaw 925 1,474 6,956 2,259 2 11,616 
Wayne  19,489 6,307 29,767 6,847 12 62,423 
    State Total 461,298 
Source: National Emissions Inventory, 2011 
 
 

Table 6. Emissions of VOCs by County and Sector in Southeast Michigan 

County VOC Emissions (tons/ year) 
Point Nonpoint On-road Mobile Non-road Mobile Event Total 

Livingston 176 6,633 1,820 1,354 38 10,020 
Macomb 2,114 10,846 6,665 2,993 13 22,631 
Monroe 432 5,774 1,514 145 1 7,865 
Oakland 848 17,068 11,095 6,342 150 35,503 
St. Clair 1,102 8,162 1,445 1,564 0 12,273 
Washtenaw 319 9,776 2,953 1,756 25 14,829 
Wayne  5,544 20,975 13,193 5,016 125 44,852 
    State Total 939,089 
Source: National Emissions Inventory, 2011
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Table 7. Commuting Patterns in Southeast Michigan 

Commuting 
From 

Commuting Into (%) 

Livingston Macomb Monroe Oakland St. Clair Washtenaw Wayne 
Within 
Region 

Out of 
Region 

Livingston 42.9 1.3 0.1 19.8 0.0 13.7 12.6 90.4 9.6 
Macomb 0.1 58.4 0.1 23.9 0.9 0.3 15.0 98.7 1.3 
Monroe 0.1 0.7 49.2 1.5 0.0 6.8 19.6 77.9 22.1 
Oakland 0.8 6.7 0.1 69.8 0.1 1.3 18.2 96.9 3.1 
St. Clair 0.1 22.7 0.1 5.2 63.7 0.1 4.6 96.4 3.6 

Washtenaw 1.5 0.4 0.6 4.0 0.0 77.4 12.5 96.5 3.5 
Wayne 0.2 15.2 0.6 14.8 0.0 3.8 74.2 98.6 1.4 

Within Region 2.3 15.2 2.0 30.4 2.4 8.8 35.9 96.9 3.1 
Out of Region 7.8 9.4 6.4 35.4 3.9 19.2 17.9 100.0  
Source: SEMCOG 
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Figure 9. Daily HYSPLIT Results for New Haven in 2013 
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Figure 10. Daily HYSPLIT Results for New Haven in 2014 
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Figure 11. Daily HYSPLIT Results for Port Huron in 2013 
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Figure 12. Daily HYSPLIT Results for Port Huron in 2014 
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Figure 13. Pollution Roses for the New Haven and Port Huron Monitors 
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Attainment Area Analysis 
 
The state of Michigan has 24 ozone monitors that have 2015 design values meeting the 
2015 ozone NAAQS of 0.070 ppm. Based on this monitoring data and the weight-of-
evidence analysis below, the MDEQ is recommending the following counties as 
attainment areas defined by Section 107(d)(1)(A) of the CAA as an area that “meets the 
national primary or secondary ambient air quality standard for the pollutant” (Figure 1): 
Benzie, Cass, Chippewa, Clinton, Eaton, Genesee, Huron, Ingham, Kalamazoo, Kent, 
Lenawee, Manistee, Mason, Missaukee, Ottawa, Tuscola, and Wexford. An analysis of 
each recommended attainment area follows. 
 
Benzie County 
 
Based on the weight-of-evidence that Benzie County is rural, is impacted mostly by 
transported emissions, has low NOx and VOC emissions compared to the areas shown 
to influence the nearby nonattaining monitors, its emissions are not influencing the 
nonattaining monitors based on the pollution roses and HYSPLIT outputs, and it 
contains a shoreline monitor that is monitoring attainment, the MDEQ recommends an 
attainment designation for Benzie County.  
 
Benzie County (Figure 14) is a rural county in Michigan’s Lower Peninsula with a 
population of less than 20,000 based on the 2010 U.S. Census and a population density 
of 55 people per square mile. Benzie County is part of the three-county Traverse City 
Micropolitan Statistical Area but for designation purposes, it should be considered 
separate from the statistical area based on the following facts. First, the only ozone 
monitor in this statistical area is the Benzonia/Frankfort monitor in Benzie County. This 
monitor is not centrally located in the Traverse City Micropolitan Statistical Area but 
does serve as a good surrogate for Benzie County. Second, as shown in Figure 15, 
Benzie County has low traffic volume interactions with the rest of the Traverse City 
Micropolitan Statistical Area. Third, the population density map (Figure 4) shows that 
the majority of the population in this statistical area is located in Grand Traverse County, 
not in Benzie County. Therefore, the MDEQ is only recommending Benzie County, 
noted in green in Figure 14, for this attainment area. 
 
The Benzonia/Frankfort monitor has a 2015 design value of 0.068 ppm, in attainment 
with the 2015 ozone NAAQS. The most recent 2016 monitoring data (Table 23 on 
page 66) also shows attainment. This monitor is shown in Figure 14 as the point of 
convergence of the HYSPLIT trajectories and is a shoreline monitor similar to ones in 
the western Michigan recommended nonattainment areas. The HYSPLIT output shows 
that the impact on this monitor is due to transport of air masses from the Chicago area 
similar to those in the western Michigan nonattainment areas. The distance from the 
Chicago area and the protrusions of the western Michigan shoreline are the only 
difference between the violating monitors in western Michigan and the non-violating 
Benzonia/Frankfort monitor and most likely the cause of the variation in monitored data. 
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The NOx and VOC emissions based on the 2011 NEI in Benzie County (Table 8) are 
relatively low compared with the areas shown to influence the nonattaining monitors in 
the state, as demonstrated in the Nonattainment Designation section of this document. 
For instance, Cook County, the major contributor to the western Michigan nonattaining 
monitors, produces over 117 times more NOx and over 17 times more VOC emissions 
than Benzie County. Also, the southeast Michigan recommended nonattainment area 
produces over 194 times more NOx and over 27 times more VOC emissions than 
Benzie County. 
 
Benzie County is also positioned far north of the recommended nonattainment areas in 
western Michigan. The HYSPLIT outputs (Figure 6 and Figures 9-12) and pollution 
roses (Figures 7 and 13) for the recommended nonattainment areas demonstrate that 
the emissions from Benzie County are not a major influence on the nonattaining 
monitors in these areas. 
 

 
 

Figure 14. Benzie County Recommended Attainment Area 
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Figure 15. Benzie County Traffic Volumes

 
Table 8. Benzie County NOx and VOC  

Emission Comparison 
Area NOx Emissions*  VOC Emissions*  
Benzie County 959 5,395º  

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 
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Cass County 
 
Based on the weight-of-evidence that Cass County is rural, it is impacted mostly by 
transported emissions, it has low NOx and VOC emissions compared to the areas 
shown to influence the nearby nonattaining monitors, its emissions are not influencing 
the nonattaining monitors based on the pollution roses and HYSPLIT outputs, and it 
contains a centrally located monitor that is monitoring attainment, the MDEQ 
recommends an attainment designation for Cass County.  
 
Cass County is a rural county in Michigan’s Lower Peninsula with a population just over 
50,000 based on the 2010 U.S. Census and a population density of 104 people per 
square mile. The recommended attainment area is the entire county boundary shown in 
green in Figure 16. Cass County is part of the South Bend-Mishawaka MSA. The 
MDEQ only maintains one monitor in this Core-Based Statistical Area (CBSA), the 
Cassopolis monitor, which is centrally located in Cass County. Therefore, the MDEQ will 
only address the Cass County area of this CBSA for designation purposes. 
 
The Cassopolis monitor, shown as the point of convergence of the HYSPLIT output in 
Figure 16, is centrally located in Cass County and is, therefore, a good surrogate for the 
entire county. It has a 2015 design value of 0.068 ppm, in attainment with the 2015 
ozone NAAQS. The most recent 2016 data (Table 23) also shows attainment. The 
HYSPLIT model shows that the air masses impacting the monitor originate from Indiana 
and the Chicago area.  
 
The emission of NOx and VOCs based on the 2011 NEI in Cass County are given in 
Table 9 and show low emissions compared to Cook County, Illinois, and the southeast 
Michigan areas (the areas shown to contribute to the nonattaining monitors). Cook 
County produces 51 times more NOx and 13 times more VOC emissions than Cass 
County. Also, the recommended southeast Michigan nonattainment area produces 
85 times more NOx and 22 times more VOC emissions than Cass County. 
 
Based on the pollution roses (Figure 7) and HYSPLIT output (Figure 6), Cass County’s 
emissions do not influence the nonattaining monitors in the western Michigan 
recommended nonattainment areas. Also, based on the pollution roses (Figure 13) and 
HYSPLIT outputs (Figures 9-12 and 17), Cass County’s emissions do not influence the 
nonattaining monitors in the recommended southeast Michigan nonattainment area. 
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Figure 16. Cass County Recommended Attainment Area 

 
 

 

Table 9. Cass County NOx and VOC  
Emission Comparison  

Area NOx Emissions*  VOC Emissions*  
Cass County 2,186 6,646º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
 *tpy 
 ºIncludes biogenic sources 
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Figure 17. Cass County Impact on Southeast Michigan 

 
 
 
Chippewa County 
 
Based on the weight-of-evidence that Chippewa County is rural, is its own Micropolitan 
Statistical Area, has low NOx and VOC emissions compared to the areas shown to 
influence the nearby nonattaining monitors, its emissions are not influencing the 
nonattainment monitors in the state based on pollution roses and HYSPLIT outputs, and 
it contains a monitor that is monitoring attainment, the MDEQ recommends an 
attainment designation for Chippewa County.  
 
Chippewa County is in a rural portion of Michigan’s Upper Peninsula with a population 
of less than 40,000 based on the 2010 U.S. Census and a population density of 
14.3 people per square mile. It is the sole county in the Sault Ste. Marie Micropolitan 
Statistical Area. The MDEQ recommends the entire Chippewa County boundary for this 
attainment area, shown in green in Figure 18. 
 
There is one monitor in this county, the Sault Ste. Marie tribal monitor, noted in 
Figure 18 with the blue dot. This monitor has a 2015 design value of 0.059 ppm in 
attainment with the 2015 ozone NAAQS. The most recent 2016 data from this monitor 
(Table 23) also shows attainment. The pollution rose (Figure 19) shows that most 
pollution impacts on this monitor originate from the southeast and northwest. 
 
The emissions of NOx and VOCs based on the 2011 NEI in Chippewa County are given 
in Table 10 and show low emissions for this area compared to the areas shown to 
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contribute to the nonattaining monitors in the state, Cook County, Illinois, and southeast 
Michigan. For instance, Cook County produces 50 times more NOx and 4 times more 
VOC emissions than Chippewa County. The southeast Michigan area produces 
82 times more NOx and 7 times more VOC emissions than Chippewa County. 
 
Based on the HYSPLIT outputs (Figures 6 and 9-12) and the pollution roses (Figures 7 
and 13), Chippewa County’s emissions do not influence any nonattaining monitors. 
 
 

Figure 18. Chippewa County Recommended Attainment Area 

 
 

Figure 19. Sault Ste. Marie Monitor Pollution Rose 
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Table 10. Chippewa County NOx and VOC  

Emission Comparison 
Area NOx Emissions*  VOC Emissions* 
Chippewa County 2,251 20,748º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 

 
 

Genesee County 
 
Based on the weight-of-evidence that Genesee County is a distinctly separate county 
with its own jurisdictional boundaries and commuting patterns, it has low NOx and VOC 
emissions compared to the areas shown to influence the nearby nonattaining monitors, 
its emissions are not influencing nonattaining monitors based on the HYSPLIT outputs 
and pollution roses, its monitors are impacted by transport from other counties, and the 
county contains two monitors that are monitoring attainment, the MDEQ recommends 
an attainment designation for Genesee County.  
 
Genesee County is located immediately northwest of the recommended southeast 
Michigan nonattainment area and should be considered a distinctly separate area for 
ozone designations. First, this county is its own MSA, separate from the Detroit-Warren-
Dearborn MSA. Second, this county has been considered its own area for past NAAQS 
designations. Third, this county has its own transportation planning commission, the 
Genesee County Metropolitan Planning Commission, and does not combine 
transportation planning with SEMCOG. Fourth, as discussed below, Genesee County 
has distinctly separate commuting patterns from the recommended southeast Michigan 
nonattainment area. Fifth, as discussed below, Genesee County’s emissions are not 
impacting the violating monitors inside the recommended southeast Michigan 
nonattainment area. Based on the fact that Genesee County is distinctly separate from 
the recommended southeast Michigan nonattainment area, the MDEQ recommends 
using only the Genesee County boundary for this attainment area, shown in green in 
Figure 20. 
 
Genesee County’s commuting patterns emphasize that it should be a distinctly separate 
attainment area from the recommended southeast Michigan nonattainment area. Based 
on the U.S. Census 2009-2013 average commuting data shown in Figure 21, 
75 percent of Genesee County residents remain inside the county for work each day. 
This means only 25 percent of Genesee County’s population commutes outside of that 
county. Of that 25 percent, the top three counties that Genesee County residents 
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commute to are: Oakland County with just over 11 percent; Saginaw County with 
2.8 percent; and Livingston County with 2.3 percent. This yields only a 13 percent link to 
the recommended southeast Michigan nonattainment area. Figure 22 shows that of 
commuters entering or traveling inside Genesee County for work each day, 82 percent 
of those live in Genesee County. Only 18 percent of commuters are from other counties. 
Of that 18 percent, the top three contributing counties are: Oakland County with 
4.8 percent; Lapeer County with 2.5 percent; and Shiawassee County with 2.4 percent. 
This is only a 4.8 percent link to the recommended southeast Michigan nonattainment 
area. The fact that for Genesee County, the vast majority of commuters are contained 
inside the county and of the linked counties, only one is in the recommended southeast 
Michigan nonattainment area (and that county only has 4.8-13 percent commuting 
interactions with Genesee County) demonstrates that Genesee County should be 
distinctly separate from the recommended southeast Michigan nonattainment area for 
designation purposes. 
 
There are two monitors in Genesee County; Flint, which is centrally located, and 
Otisville, which is on the northeastern edge of the county. They are shown as the point 
of convergence of the HYSPLIT output in Figure 20. Both of these monitors show 
attainment with the 2015 ozone NAAQS and have 2015 design values of 0.066 ppm 
and 0.067 ppm respectively. The most recent 2016 data (Table 23) also shows 
attainment at these monitors. The HYSPLIT output shows the majority of air masses 
impacting these monitors originating from Ohio and Indiana.  
 
Genesee County’s NOx and VOC emissions based on the 2011 NEI in Genesee County 
are given in Table 11 and show lower emissions compared to the areas shown to 
contribute to the nearby nonattaining monitors; Cook County, Illinois, and southeast 
Michigan. For instance, Cook County produces 9 times more NOx and 5 times more 
VOC emissions than Genesee County. The southeast Michigan area produces 15 times 
more NOx and 8 times more VOC emissions than Genesee County. 
 
Overall, Genesee County is not likely impacting the recommended nonattainment areas. 
For the western Michigan recommended nonattainment areas, the HYSPLIT output 
(Figure 6) and pollution roses (Figure 7) do not show any impact from Genesee County. 
For the southeast Michigan recommended nonattainment area, the emissions from the 
county also do not impact the violating monitors, based on the HYSPLIT outputs and 
pollution roses. Specifically, the HYSPLIT outputs in Figures 9-12 show no air masses 
moving through or originating from Genesee County that impact the southeast Michigan 
violating monitors during high ozone level days. Also, the pollution roses in Figure 13 
shows that on high ozone days at the violating monitors there is very low pollution 
coming from the north-northwest direction, which is the direction of Genesee County 
relative to the recommended southeast nonattainment area. 
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Figure 20. Genesee County Recommended Attainment Area 

 
 
 

Figure 21. Percentage of Genesee County Residents  
Commuting to Various Counties 

 
Source: U.S. Census 2009-2013 average commuting data 
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Figure 22. Percentage of Commuters Entering Genesee County  

From Various Counties 

 
Source: U.S. Census 2009-2013 average commuting data 

 
 
 

Table 11. Genesee County NOx and VOC  
Emission Comparison 

Area NOx Emissions* VOC Emissions* 
Genesee County 12,293 17,814º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 
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Huron County 
 
Based on the weight-of-evidence that Huron County is a rural county, it has low NOx 
and VOC emissions compared to the areas shown to influence the nearby nonattaining 
monitors, its emissions are not influencing the nonattaining monitors based on the 
HYSPLIT outputs and pollution roses, its monitor is impacted by transport from other 
counties, and the county contains a monitor that is monitoring attainment, the MDEQ 
recommends a designation of attainment for Huron County.  
 
Huron County is a rural area on the east side of Michigan’s Lower Peninsula with a 
population of less than 40,000 based on the 2010 U.S. Census and a population density 
of 15.2 people per square mile. It is not included in a CBSA. The MDEQ recommends 
using the county boundary for the Huron County attainment area, shown in green in 
Figure 23. 
 
There is one monitor in Huron County, the Harbor Beach monitor, shown in Figure 23 
as the point of convergence of the HYSPLIT output. This monitor shows attainment of 
the 2015 ozone NAAQS with a 2015 design value of 0.065 ppm. The most recent 2016 
monitoring data (Table 23) also shows attainment. The HYSPLIT output in Figure 23 
shows that the majority of the air masses impacting the Harbor Beach monitor originate 
from the recommended southeast Michigan nonattainment area.  
 
The sources of emissions based on the 2011 NEI in Huron County (Table 12) show very 
low emissions compared to the areas shown to contribute to the nearby nonattaining 
monitors; Cook County, Illinois, and southeast Michigan. For instance, Cook County 
produces 33 times more NOx and 20 times more VOC emissions than Huron County. 
The southeast Michigan area produces 54 times more NOx and 20 times more VOC 
emissions than Huron County. Also, the HYSPLIT outputs (Figures 6 and 9-12) and 
pollution roses (Figures 7 and 13) from the recommended nonattainment areas show 
that Huron County emissions do not influence the nonattaining monitors. 
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Figure 23. Huron County Recommended Attainment Area 

 
 
 

Table 12. Huron County NOx and VOC  
Emission Comparison 

Area NOx Emissions*  VOC Emissions* 
Huron County 3,420 7,163º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic emissions 

 
 
 

Kalamazoo County 
 
Based on the weight-of-evidence that Kalamazoo County has low NOx and VOC 
emissions compared to the areas shown to influence the nearby nonattaining monitors, 
its emissions are not influencing the nonattaining monitors based on the HYSPLT 
outputs and pollution roses, its monitor is impacted by transport from other counties, 
and the county contains a monitor that is monitoring attainment, the MDEQ 
recommends an attainment designation for Kalamazoo County. 
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Kalamazoo County is located in southwestern Michigan and is part of the Kalamazoo-
Portage MSA. There is only one monitor, the Kalamazoo monitor, in this MSA. The 
monitor is centrally located in Kalamazoo County and is a good surrogate for that 
county. Due to the lack of monitoring information available for Van Buren County, the 
other county included in this MSA, the MDEQ recommends only including Kalamazoo 
County in this attainment area, shown in green in Figure 24. 
 
The Kalamazoo monitor, shown as the point of convergence of the HYSPLIT output in 
Figure 24, shows attainment of the 2015 ozone NAAQS with a 2015 design value of 
0.067 ppm. The most recent 2016 monitoring data (Table 23) also shows attainment. 
The HYSPLIT output in Figure 24 shows that the Kalamazoo monitor is heavily 
impacted by air masses from the Chicago area and Fort Wayne, Indiana.  
 
The emissions of NOx and VOCs based on the 2011 NEI in Kalamazoo County are 
given in Table 13 and are low compared to the areas shown to contribute to the 
nonattaining monitors in the state; Cook County, Illinois, and southeast Michigan. For 
instance, Cook County produces 14 times more NOx and 6 times more VOC emissions 
than Kalamazoo County. The southeast Michigan area produces 23 times more NOx 
and 11 times more VOC emissions than Kalamazoo County.  
 
The HYSPLIT output (Figure 6) along with pollution roses (Figure 7) from the 
recommended western Michigan nonattainment areas show no influence from 
Kalamazoo County emissions on the nonattaining monitors. The HYSPLIT outputs in 
Figures 9-12 and 25, and the pollution roses in Figure 13 from the recommended 
southeast Michigan nonattainment area also demonstrates very little influence from 
Kalamazoo County emissions on the nonattaining monitors in that area compared to the 
emissions from the entire southeast Michigan area and Ohio. For example, Figure 25 
shows air masses that impact the nonattaining monitors in the recommended southeast 
Michigan nonattainment area on high ozone days; only one air mass that impacts these 
monitors even passes through Kalamazoo County. This indicates that the emissions 
inside Kalamazoo County have little interaction with the air masses that travel to and 
eventually impact the nonattaining monitors. 
 
 



 Page 41 of 66 
 

Figure 24. Kalamazoo County Recommended Attainment Area 

 
 

 
 

Table 13. NOx and VOC Emissions  
around Kalamazoo County 

County NOx Emissions* VOC Emissions* 
Kalamazoo 7,804 13,342º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic emissions 
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Figure 25. Kalamazoo County Impact on Nonattainment Areas 

 
 
 

Kent and Ottawa Counties 
 
Based on the weight-of-evidence that Kent and Ottawa Counties are connected by 
population, transportation trends, and commuting patterns; that they have low NOx and 
VOC emissions compared to the areas shown to impact the nearby nonattaining 
monitors; that their emissions are not impacting nonattaining monitors based on 
HYSPLIT outputs and pollution roses; that their monitors are impacted by transport from 
other counties; and that the counties contain three monitors that are monitoring 
attainment, the MDEQ recommends a designation of attainment for Kent and Ottawa 
Counties. 
 
Kent and Ottawa Counties are located on the west side of Michigan’s Lower Peninsula. 
These counties are part of the Grand Rapids-Wyoming-Muskegon MSA. There are 
three monitors in Kent and Ottawa Counties (shown as blue dots in Figure 26) but no 
monitor in Barry or Montcalm Counties, the other counties in this MSA. The HYSPLIT 
output in Figure 26 for the Grand Rapids monitor shows that it is a good surrogate for 
Kent and Ottawa Counties as the direction of air mass movements on high ozone days 
pass through both counties, but it is not a good surrogate for the other two counties in 
this MSA due to their locations from the monitor. Figure 4 demonstrates that Kent and 
Ottawa Counties contain the majority of the population within this MSA. Figure 3 
demonstrates that the majority of the NOx and VOC emissions in this MSA are also 
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contained within these two counties. The traffic patterns in Figure 5 and commuting 
patterns also reinforce that Kent and Ottawa Counties should be tied together for 
designation purposes. According to the U.S. Census 2009-2013 average commuting 
data (Figure 27), 93 percent of the population of Kent County and 61 percent of the 
population of Ottawa County stay in their respective counties for work. Of those that do 
commute, 4.6 percent of Kent County commuters travel to Ottawa County and 
27 percent of Ottawa County commuters travel to Kent County for work. Based on these 
facts, only Kent and Ottawa Counties are being recommended by the MDEQ for this 
attainment area; see the green area in Figure 26.  
 
There are three monitors in Kent and Ottawa Counties; Evans, Grand Rapids, and 
Jenison. The Grand Rapids and Jenison monitors are shown as the points of 
convergence of the HYSPLIT output in Figure 26 and the Evans monitor as the blue dot 
without a HYSPLIT output. They are all monitoring attainment of the 2015 ozone 
NAAQS with 2015 design values of 0.067 ppm each. The most current 2016 data 
(Table 23) also shows attainment. The HYSPLIT output for the Grand Rapids monitor 
(Figure 26) along with the pollution rose for each monitor (Figure 28) shows that the 
majority of impact on these monitors is from transport over Lake Michigan. 
 
The emissions of NOx and VOCs from Kent and Ottawa Counties are stated in Table 14 
and show lower emissions than the areas shown to contribute to the nearby 
nonattaining monitors; Cook County, Illinois, and southeast Michigan. For instance, 
Cook County produces 3 times more NOx and 2 times more VOC emissions than Kent 
and Ottawa Counties combined. Also, the southeast Michigan area produces 5 times 
more NOx and 3 times more VOC emissions than Kent and Ottawa Counties combined. 
 
Even with the higher combined emissions from Kent and Ottawa Counties, the 
HYSPLIT outputs (Figure 6) along with pollution roses (Figure 7) for the recommended 
western Michigan nonattainment areas shows no influence on the nonattaining monitors 
from these counties. Figures 9-12 and 29 also show that Kent and Ottawa Counties 
have few air masses that would influence the nonattaining monitors in the 
recommended southeast Michigan nonattainment area, especially when compared in 
magnitude to the air masses originating from southeast Michigan and Ohio, which 
encompass almost all of the air masses tracked during high ozone days. 
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Figure 26. Kent and Ottawa Counties Recommended Attainment Areas 

 
 
 

Figure 27. Percentage of Commuting Interaction  
Between Kent and Ottawa Counties 

 
Source: U.S. Census 2009-2013 average commuting data 
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Figure 28. Evans, Grand Rapids, and  
Jenison Monitors Pollution Roses 
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Table 14. Kent and Ottawa Counties NOx and VOC  
Emission Comparison  

Area NOx Emissions*  VOC Emissions*  
Kent & Ottawa Counties 33,782 42,467º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic emissions 

 
 

 
Figure 29. Kent and Ottawa County Impacts on Nonattainment Areas 
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Lansing-East Lansing Area 
 
Based on the weight-of-evidence that Clinton, Eaton, and Ingham Counties are a single 
MSA with shared jurisdictional boundaries and connected traffic patterns, they have 
been linked together for past NAAQS designation processes, they have low NOx and 
VOC emissions compared to the areas that are shown to influence the nearby 
nonattaining monitors, their emissions are not influencing the nonattaining monitors in 
western Michigan and are only minimally influencing the nonattaining monitors in 
southeast Michigan based on the HYSPLIT outputs and pollution roses, and these 
counties contain two monitors that are monitoring attainment, the MDEQ recommends 
an attainment designation for the Lansing-East Lansing area.  
 
The Lansing-East Lansing MSA contains Clinton, Eaton, and Ingham Counties. These 
counties are tied together through this MSA and traffic volumes (Figure 5). Together 
these counties use the Tri-County Regional Planning Commission for transportation 
planning purposes. These counties have also historically been linked together during 
the designation process by the USEPA. For those reasons, the recommended 
attainment area boundary is the entire Lansing-East Lansing MSA (Clinton, Eaton, and 
Ingham Counties) shown in green in Figure 30. 
 
There are two centrally located monitors inside this recommended attainment area, 
Rose Lake and Lansing, shown as blue dots in Figure 30. Both of these monitors are in 
attainment of the 2015 ozone NAAQS with 2015 design values of 0.064 ppm and 
0.065 ppm, respectively. The most recent 2016 data (Table 23) also shows that these 
monitors are in attainment. The pollution rose for the Lansing monitor (Figure 31) shows 
the majority of the pollution impacting this monitor comes from the southwest. 

The emissions of NOx and VOCs based on the 2011 NEI in Clinton, Eaton, and Ingham 
Counties are given in Table 15 and show moderate emissions for this area compared 
with the areas shown to contribute to the nearby nonattaining monitors; Cook County, 
Illinois, and southeast Michigan. For instance, Cook County produces 5 times more 
NOx and 3 times more VOC emissions than Clinton, Eaton, and Ingham Counties 
combined. Also, the southeast Michigan area produces 9 times more NOx and 5 times 
more VOC emissions than Clinton, Eaton, and Ingham Counties combined. 
 
The HYSPLIT outputs (Figure 6) and pollution roses (Figure 13) show that the Lansing-
East Lansing area has no influence on the nonattaining monitors in the recommended 
western Michigan nonattainment areas. Also, the HYSPLIT output in Figure 32 and the 
pollution roses in Figure 13 from the recommended southeast Michigan nonattainment 
areas show that Clinton, Eaton, and Ingham Counties may have some transport 
influence on the violating monitors in this area, but it is low compared to the influence of 
the entire southeast Michigan and Canadian areas. Looking at the HYSPLIT output in 
Figure 32, the majority of the air masses impacting the nearby nonattaining monitors 
originate in or pass through Canada, Ohio, or southeast Michigan; only 7 air masses 
even pass though the Lansing-East Lansing area, demonstrating the area’s low impact 
on those nonattaining monitors. 
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Figure 30. Lansing-East Lansing Recommended Attainment Area 

 

 
Figure 31. Lansing Monitor Pollution Rose 
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Table 15. Clinton, Eaton, and Ingham Counties  
NOx and VOC Emission Comparison  

Area NOx Emissions* VOC Emissions* 
Clinton, Eaton, & Ingham 
Counties 

19,280 25,328º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 

 
 
 

Figure 32. Lansing-East Lansing Impact on Nonattainment Areas 
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Lenawee County 
 
Based on the weight-of-evidence that Lenawee County comprises its own Micropolitan 
Statistical Area, has low traffic interactions with neighboring counties, has low NOx and 
VOC emissions compared to the areas that are shown to influence the nearby 
nonattaining monitors, its emissions are not influencing the nonattaining monitors in 
western Michigan and are only minimally influencing the nonattaining monitors in 
southeast Michigan based on the HYSPLIT outputs and pollution roses, and the county 
contains a monitor that is monitoring attainment, the MDEQ recommends an attainment 
designation for Lenawee County.  
 
Lenawee County is a rural county located in the eastern Lower Peninsula of Michigan, 
bordering Ohio. It has a population based on the 2010 U.S. Census of just over 98,000 
with a population density of 132 people per square mile. It is the only county in the 
Adrian Micropolitan Statistical Area. Lenawee County has low traffic interactions with 
neighboring counties, including the recommended southeast Michigan nonattainment 
area, shown in Figure 5. Based on these facts and the low commuting interactions with 
the recommended southeast Michigan nonattainment area discussed below, the MDEQ 
recommends Lenawee County as its own attainment area, as shown in green in 
Figure 35. 
 
Lenawee County’s commuting patterns emphasize that it should be a distinctly separate 
attainment area from the southeast Michigan nonattainment area. Based on the 
U.S. Census average commuting patterns for 2009-2013, shown in Figure 33, 
64 percent of Lenawee County residents stay inside the county for work each day. That 
means only 36 percent of Lenawee County residents commute outside of the county. 
The percentages of the top three counties that Lenawee County residents commute to 
are: Washtenaw County with 17 percent; Jackson County with 5 percent; and Lucas 
County, Ohio, with 4 percent. This means there is only a 17 percent link to the 
recommended southeast Michigan nonattainment area for Lenawee County residents. 
Figure 34 shows that of the commuters entering or traveling around Lenawee County 
for work, 88 percent of those live in Lenawee County. This means that only 12 percent 
of Lenawee County commuters come from other counties. The percentages of these top 
three counties are: Hillsdale County with just over 3 percent; Washtenaw County with 
2.8 percent; and Jackson County with 2.5 percent. This yields only a 2.8 percent link to 
the recommended southeast Michigan nonattainment area for outside commuters in 
Lenawee County. The fact that the majority of commuting for Lenawee County is 
contained inside that county, and of the outside counties that interact with Lenawee 
County only one is in the recommended southeast Michigan nonattainment area (and 
that county only has 2.8-17 percent commuting interactions with Lenawee County) 
demonstrates that Lenawee County should be distinctly separate from the 
recommended southeast Michigan nonattainment area for designation purposes. 
 
The Tecumseh monitor, shown in Figure 35 as the point of convergence of the 
HYSPLIT output, is the sole monitor in Lenawee County. The monitor was placed in this 
county to study the levels of pollution transported into the state from Ohio. The 
Tecumseh monitor has a 2015 design value of 0.065 ppm showing attainment of the 
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2015 ozone NAAQS. It is also currently monitoring attainment with the most recent 2016 
data shown in Table 23. The HYSPLIT output (Figure 35) shows that air masses 
impacting this monitor originate from the surrounding counties and from Ohio.  
 
The NOx and VOC emissions based on the 2011 NEI in Lenawee County are listed in 
Table 16 and are low compared to the areas shown to contribute to the nearby 
nonattaining monitors; Cook County, Illinois, and southeast Michigan. For instance, 
Cook County produces 25 times more NOx and 10 times more VOC emissions than 
Lenawee County. Also, the southeast Michigan area produces 42 times more NOx and 
17 times more VOC emissions than Lenawee County.  
 
The HYSPLIT outputs (Figure 6) and pollution roses (Figure 7) for the recommended 
western Michigan nonattainment areas show that Lenawee County emissions do not 
influence those monitors. Figures 9-12 and 36 also show that air masses originating 
from Lenawee County only have a minor influence on the nonattaining monitors in the 
southeast Michigan recommended nonattainment area. The HYSPLIT output shows 
some possible transport from Lenawee County into the southeast Michigan area, similar 
to the Lansing-East Lansing area impact, but Figures 9-12 and 36 demonstrate that the 
majority of air masses impacting the southeast Michigan area come either directly from 
southeast Michigan, from Ohio, or over Lake Erie. This means that any impact on these 
monitors by Lenawee County’s emissions is negligible when compared to the impact 
from other areas. 
 
 

Figure 33. Percentage of Lenawee County Residents  
Commuting to Various Counties 
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Figure 34. Percentage of Commuters Entering Lenawee County  

From Various Counties 

 

 
 

Figure 35. Lenawee County Recommended Attainment Area 
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Table 16. Lenawee County NOx and VOC 

Emission Comparison 
Area NOx Emissions* VOC Emissions* 
Lenawee County 4,436 8,529º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic emissions 

 
 

 
Figure 36. Lenawee County Impact on Nonattainment Areas 
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Manistee County 
 
Based on the weight-of-evidence that Manistee County is rural, has low NOx and VOC 
emissions compared to the areas shown to influence the nearby nonattaining monitors, 
its emissions do not influence the nonattaining monitors based on the HYSPLIT and 
pollution roses, its monitor is impacted by transport from other counties, and the county 
contains a monitor that is monitoring attainment, the MDEQ recommends an attainment 
designation for Manistee County.  
 
Manistee County is a rural county in western Michigan with a population of less than 
25,000 based on the 2010 U.S. Census and a population density of 45 people per 
square mile. This county is not a part of a CBSA. The MDEQ recommends the 
attainment area boundary as the entire Manistee County, shown in green in Figure 37. 
  
There is one monitor in Manistee County, the Manistee tribal monitor, shown as the 
point of convergence of the HYSPLIT output in Figure 37. This monitor is in attainment 
of the 2015 ozone NAAQS with a 2015 design value of 0.067 ppm. The most recent 
2016 monitoring data (Table 23) also shows attainment. The HYSPLIT output 
(Figure 37) shows that air masses impacting the Manistee monitor originate from the 
Chicago area as well as southern Michigan.  
 
The NOx and VOC emissions based on the 2011 NEI in Manistee County are given in 
Table 17 and are low compared to the areas shown to contribute to the nearby 
nonattaining monitors; Cook County, Illinois, and southeast Michigan. For instance, 
Cook County produces 29 times more NOx and 8 times more VOC emissions than 
Manistee County. Also, the southeast Michigan area produces 49 times more NOx 
emissions and 14 times more VOC emissions than Manistee County.  
 
Pollution roses (Figures 7 and 13) and HYSPLIT outputs (Figures 6 and 9-12) from the 
recommended nonattainment areas show that Manistee County emissions are not 
influencing the nonattaining monitors in these areas. 
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Figure 37. Manistee County Recommended Attainment Area 

 
 
 

Table 17. Manistee County NOx and VOC  
Emission Comparison 

County NOx Emissions* VOC Emissions* 
Manistee 3,770 10,596º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 
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Mason County 
 
Based on the weight-of-evidence that Mason County is rural, has low NOx and VOC 
emissions compared to the areas shown to influence the nearby nonattaining monitors, 
its emissions are not influencing the nonattaining monitors based on the HYSPLIT 
outputs and pollution roses, its monitor is influenced by transport from other counties, 
and the county contains a monitor that is monitoring attainment, the MDEQ 
recommends an attainment designation for Mason County.  
 
Mason County is a rural county in western Michigan with a population of less than 
29,000 based on the 2010 U.S. Census and a population density of 57 people per 
square mile. This county is its own Micropolitan Statistical Area, the Ludington 
Micropolitan Statistical Area. The MDEQ is recommending Mason County as the 
attainment area boundary, shown in green in Figure 38. 
 
Mason County contains one monitor, Scottville, shown as a blue dot in Figure 38. The 
Scottville monitor is showing attainment with the 2015 ozone NAAQS with a 2015 
design value of 0.068 ppm. The most current 2016 ozone monitoring data (Table 23) 
also shows attainment. The pollution rose (Figure 39) shows that the pollution 
influencing the Scottville monitor originates from the south and southwest, including the 
Chicago area.  
 
The NOx and VOC emissions based on the 2011 NEI in Mason County are given in 
Table 18 and show very low emissions compared to the areas shown to contribute to 
the nearby nonattaining monitors; Cook County, Illinois, and southeast Michigan. For 
instance, Cook County produces 80 times more NOx and 10 times more VOC 
emissions than Mason County. Also, the southeast Michigan area produces 132 times 
more NOx and 17 times more VOC emissions than Mason County.  
 
Pollution roses (Figures 7 and 13) and HYSPLIT outputs (Figures 6 and 9-12) from the 
recommended nonattainment areas also show that emissions from Mason County are 
not influencing the nonattaining monitors in these areas. 
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Figure 38. Mason County Recommended Attainment Area 

 

 

Figure 39. Scottville Monitor Pollution Rose 
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Table 18. Mason County NOx and VOC  
Emission Comparison 

Area NOx Emissions* VOC Emissions* 
Mason County 1,412 8,504º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 

 
 

Missaukee County 
 
Based on the weight-of-evidence that Missaukee County is rural, has low NOx and VOC 
emissions compared to the areas shown to contribute to the nearby nonattaining 
monitors, its emissions are not influencing the nonattaining monitors based on the 
HYSPLIT output and pollution roses, the monitor is impacted by transport from other 
counties, and the county contains a monitor that is monitoring attainment, the MDEQ 
recommends an attainment designation for Missaukee County.  
 
Missaukee County is a rural county in the middle of Michigan’s Lower Peninsula with a 
population of less than 15,000 based on the 2010 U.S. Census and a population density 
of 27 people per square mile. This county is part of the Cadillac Micropolitan Statistical 
Area. In this Micropolitan Statistical Area, the MDEQ only maintains one monitor, 
Houghton Lake, in Missaukee County. Therefore, the MDEQ is only recommending 
Missaukee County for this attainment area, shown in green in Figure 40. 
 
The Houghton Lake monitor, shown as a blue dot in Figure 40, is demonstrating 
attainment with the 2015 ozone NAAQS, with a 2015 design value of 0.064 ppm. The 
most current 2016 ozone monitoring data (Table 23) also shows attainment. The 
pollution rose (Figure 41) shows that the pollution impacting the Missaukee monitor 
originates from the west.  
 
The NOx and VOC emissions based on the 2011 NEI in Missaukee County are given in 
Table 19 and show very low emissions compared to the areas shown to contribute to 
the nearby nonattaining monitors; Cook County, Illinois, and southeast Michigan. For 
instance, Cook County produces 118 times more NOx and 10 times more VOC 
emissions than Missaukee County. Also, the southeast Michigan area produces 
195 times more NOx and 17 times more VOC emissions than Missaukee County.  
 
Pollution roses (Figures 7 and 13) and HYSPLIT outputs (Figures 6 and 9-12) from the 
recommended nonattainment areas also show that emissions from Missaukee County 
are not influencing the nonattaining monitors in these areas. 
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Figure 40. Missaukee County Recommended Attainment Area 

 
 
 

Figure 41. Houghton Lake Monitor Pollution Rose 
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Table 19. Missaukee County NOx and VOC  
Emission Comparison 

Area NOx Emissions* VOC Emissions* 
Missaukee County 954 8,642º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 

 

 
Tuscola County 

Based on the weight-of-evidence that Tuscola County is rural, has low NOx and VOC 
emissions compared to the areas shown to contribute to the nearby nonattaining 
monitors, its emissions are not influencing the nonattaining monitors in the state based 
on the HYSPLIT outputs and pollution roses, and the county contains a monitor that is 
monitoring attainment, the MDEQ recommends an attainment designation for Tuscola 
County.  
 
Tuscola County is a rural county on the south side of Michigan’s Lower Peninsula with a 
population just over 55,000 based on the 2010 U.S. Census and a population density of 
69 people per square mile. Tuscola County is on the northern border of the 
recommended southeast Michigan nonattainment area and is not located within a CSA. 
The MDEQ is recommending Tuscola County for this attainment area, shown in green 
in Figure 42. 
 
There is one monitor located in Tuscola County, the Unionville monitor, located in 
Figure 42 as the blue dot. This monitor is monitoring attainment on the 2015 ozone 
NAAQS with a 2015 design value of 0.063 ppm. Also, the most recent 2016 monitoring 
data (Table 23) shows attainment.  
 
The NOx and VOC emissions based on the 2011 NEI in Tuscola County are given in 
Table 20 and show low emissions compared to the areas shown to contribute to the 
nearby nonattaining monitors; Cook County, Illinois, and southeast Michigan. For 
example, Cook County produces 39 times more NOx and 11 times more VOC 
emissions than Tuscola County. Also, the southeast Michigan area produces 65 times 
more NOx and 18 times more VOC emissions than Tuscola County.  
 
Pollution roses (Figures 7 and 13) and HYSPLIT outputs (Figures 6 and 9-12) from the 
recommended nonattainment areas show that NOx and VOC emissions from Tuscola 
County are not influencing the nonattaining monitors in these areas. 
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Figure 42. Tuscola County Recommended Attainment Area 

 

 

Table 20. Tuscola County NOx and VOC  
Emission Comparison 

Area NOx Emissions* VOC Emissions* 
Tuscola County 2,859 8,290º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 

 
 

Wexford County 

Based on the weight-of-evidence that Wexford County is rural, has low NOx and VOC 
emissions compared to the areas shown to contribute to the nearby nonattaining 
monitors, its emissions are not influencing the nonattaining monitors based on the 
HYSPLIT output and pollution roses, and the county contains a monitor that is 
monitoring attainment, the MDEQ recommends an attainment designation for Wexford 
County.  
 
Wexford County is a rural county in the northwest corner of Michigan’s Lower Peninsula 
with a population just under 33,000 based on the 2010 U.S. Census and a population 
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density of 58 people per square mile. Wexford County is located within the Cadillac 
Micropolitan Statistical Area, but does not contain heavy traffic patterns or other ties 
with the other county included in this Micropolitan Statistical Area, Missaukee County; 
therefore, the MDEQ is recommending only Wexford County for this attainment area, 
shown in green in Figure 43. 
 
There is one monitor located in Wexford County, the Hoxyville monitor, located in 
Figure 43 as the blue dot. This monitor is monitoring attainment on the 2015 ozone 
NAAQS with a 2015 design value of 0.065 ppm. Also, the most recent 2016 monitoring 
data (Table 23) shows attainment.  
 
The NOx and VOC emissions based on the 2011 NEI in Wexford County are given in 
Table 21 and show low emissions compared to the areas shown to contribute to the 
nearby nonattaining monitors; Cook County, Illinois, and southeast Michigan. For 
example, Cook County produces 78 times more NOx and 10 times more VOC 
emissions than Wexford County. Also, the southeast Michigan area produces 128 times 
more NOx and 17 times more VOC emissions than Wexford County.  
 
Pollution roses (Figures 7 and 13) and HYSPLIT outputs (Figures 6 and 9-12) from the 
recommended nonattainment areas show that emissions from Wexford County are not 
influencing the nonattaining monitors in these areas. 
 

Figure 43. Wexford County Recommended Attainment Area 
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Table 21. Wexford County NOx and VOC  
Emission Comparison 

Area NOx Emissions* VOC Emissions* 
Wexford County 1,448 8,634º 

Cook County, Illinois 113,000 92,000 

Southeast Michigan 
Recommended 
Nonattainment Area 

186,698 149,270 

Source: National Emissions Inventory, 2011 
*tpy 
ºIncludes biogenic sources 

 
 
Preliminary 2016 Data 
 
While the above recommendations are made based on 2013-2015 monitoring data, the 
USEPA will be making the final designations based on 2014-2016 monitoring data. 
Therefore, in the USEPA’s ozone designation guidance, they recommend that states 
consider any preliminary 2016 ozone data that may be available to them. At the time of 
writing this document, preliminary data from the 2016 ozone season was available 
through August 14, 2016. The preliminary 2016 design values, calculated using 2014, 
2015, and preliminary 2016 data are shown in Table 23, with the violating monitors in 
red. All of the 2016 data is preliminary and has not been fully validated.  
 
The preliminary 2016 data indicates that the Coloma, East 7 Mile, Holland, Muskegon, 
New Haven, Port Huron, and Seney monitors will all be in violation of the 2015 ozone 
NAAQS. With the exception of the Seney monitor in Schoolcraft County, all of these 
monitors are in recommended nonattainment areas based on 2013-2015 data. 
Therefore, the recommended southeast Michigan nonattainment area and three single-
county western Michigan nonattainment areas remain the same. In addition to these 
recommended nonattainment areas, the MDEQ tentatively recommends that 
Schoolcraft County be designated as a single-county nonattainment area, which is 
further discussed in the analysis below. 
 
Since preliminary 2016 data is currently only available through mid-August, it is possible 
that the 2016 design values will change by the time the USEPA makes their final 
designations. While many of the monitors in Michigan are currently measuring 
attainment of the 2015 ozone standard, the design values of many of these monitors are 
in the range of 0.065-0.070 ppm. Therefore, there is a possibility that more monitors 
may violate the 2015 standard at the end of the 2016 ozone season and final 
designations may differ from the MDEQ recommendations.  
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Schoolcraft County 
 
The MDEQ tentatively recommends that Schoolcraft County, shown in green in 
Figure 44, be designated as a single-county nonattainment area based on preliminary 
2016 data and the likelihood that the violation is the result of transported rather than 
local emissions. Monitoring data from the Seney monitor, located in Figure 44 as the 
blue dot, has been validated through June 2016 and already, the 2016 fourth highest 
value results in a 2014-2016 design value that exceeds 0.070 ppm. As of August 2016, 
the preliminary 2016 design value for the Seney monitor is 0.071 ppm, and therefore, 
Schoolcraft County will not be in attainment of the 2015 ozone NAAQS. 
 
Population and emissions data highlight the minimal amount of ozone precursor 
emissions in Schoolcraft County. Schoolcraft is a rural county in the Upper Peninsula of 
Michigan with a population of less than 9,000 and a population density of 4.4 people per 
square mile, based on the 2010 U.S. Census. Emissions of ozone precursors in 
Schoolcraft County are low, representing 0.35 percent and 1.8 percent of the statewide 
NOx and VOC emissions, respectively. Table 22 shows the emissions data for NOx and 
VOCs by sector in Schoolcraft County. Across all sectors, NOx emissions are very low, 
with on-road mobile emissions representing the highest emitting sector at 717 tpy. As a 
means of comparison, on-road mobile emissions in Wayne County are 29,767 tpy 
(Table 5), over 40 times higher than the emissions in Schoolcraft County. Emissions of 
VOCs are higher, but biogenic emissions represent a large portion of that, with 
11,100 tpy of the 16,422 tpy of VOC emissions coming from that category. Next to 
biogenic emissions, non-road mobile sources and events, such as fires, are the next 
largest emission categories. Overall, emissions and emissions-related data indicate that 
there are very few emissions from anthropogenic sources in Schoolcraft County and it is 
unlikely that ozone violations are a result of local emissions. 
 
Similar to the situation in western Michigan, transport of ozone precursor emissions 
from across Lake Michigan is likely a key factor in the violation at the Seney monitor. 
Schoolcraft County is the only county in Michigan’s Upper Peninsula with a measured 
ozone exceedance, and it is located far from any other recommended nonattainment 
areas. HYSPLIT results (Figure 44) do not show any neighboring counties to be 
contributing to high ozone at the Seney monitor, and many air parcels are projected to 
come from out-of-state metropolitan areas or parts of the Lower Peninsula of Michigan. 
Due to the higher emissions in metropolitan areas across Lake Michigan and HYSPLIT 
showing air coming from the direction of those areas, it is likely that out-of-state 
emissions are a major contributor to ozone violations at the Seney monitor. Finally, 
Schoolcraft County is not part of a CBSA or other jurisdictional boundaries, and the 
county boundaries are the best option for the recommended nonattainment area.  
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Table 22. Emissions of NOx and VOC by Sector in Schoolcraft County 

Sector NOx Emissions 
(tpy) 

VOC Emissions 
(tpy) 

Point 500 15 

Nonpoint (excludes biogenic) 81 526 

Biogenic 109 11,100 

On-Road Mobile 717 236 

Non-Road Mobile 140 2,309 

Event 104 2,236 

Total 1,651 16,422 
State Total 461,298 939,089 

Source: National Emissions Inventory, 2011 
 

Figure 44. Schoolcraft County Recommended Attainment Area 
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Table 23. Preliminary 2016 Design Values as of August 14, 2016 
Monitor ID Monitor County 4th Highest Ozone 

Concentration (ppm) 
3-Year 
Design 
Value 

2014 2015 2016* 
260050003 Holland Allegan 0.077 0.072 0.076 0.075 

260190003 Frankfort Benzie 0.069 0.067 0.075 0.070 

260210014 Coloma Berrien 0.073 0.072 0.079 0.074 

260270003 Cassopolis Cass 0.066 0.068 0.076 0.070 

260330901 Sault St. Marie  Chippewa  0.058 0.059 0.061 0.059 

260370001 Rose Lake Clinton 0.066 0.064 0.072 0.067 

260490021 Flint Genesee 0.068 0.066 0.073 0.069 

260492001 Otisville Genesee 0.068 0.067 0.072 0.069 

260630007 Harbor Beach Huron 0.066 0.067 0.071 0.068 

260650012 Lansing Ingham 0.065 0.064 0.071 0.066 

260770008 Kalamazoo Kalamazoo 0.067 0.067 0.073 0.069 

260810020 Grand Rapids Kent 0.066 0.067 0.073 0.068 

260810022 Evans Kent 0.066 0.065 0.072 0.067 

260910007 Tecumseh Lenawee 0.068 0.065 0.069 0.067 

260990009 New Haven Macomb 0.071 0.072 0.076 0.073 

260991003 Warren Macomb 0.068 0.064 0.070 0.067 

261010922 Manistee  Manistee 0.066 0.067 0.070 0.067 

261050007 Scottville Mason 0.070 0.066 0.073 0.069 

261130001 Houghton Lake Missaukee 0.063 0.064 0.073 0.066 

261210039 Muskegon Muskegon 0.075 0.074 0.079 0.076 

261250001 Oak Park Oakland 0.067 0.066 0.074 0.069 

261390005 Jenison Ottawa 0.071 0.065 0.074 0.070 

261470005 Port Huron St. Clair 0.071 0.075 0.074 0.073 

261530001 Seney Schoolcraft 0.068 0.070 0.073 0.071 

261579991 Unionville Tuscola 0.063 0.064 0.071 0.066 

261619991 Ann Arbor Washtenaw 0.067 0.064 0.074 0.068 

261610008 Ypsilanti Washtenaw 0.070 0.064 0.067 0.067 

261630001 Allen Park Wayne 0.064 0.064 0.070 0.066 

261630019 East 7 Mile Wayne 0.073 0.070 0.073 0.072 

261659991 Hoxyville Wexford 0.066 0.064 0.071 0.067 

*2016 data is not yet fully validated.



  
 

 

 

 

 

 

 

Appendix A 

Communication from Southeast Michigan Council of 
Governments 

Regarding Ozone Designation in SEMCOG Region 

  



  
 

 

 

 

 

 

 

Appendix B 

Resolution from Allegan County Board of Commissioners 

Opposing a Nonattainment Designation for Allegan County 
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