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Introduction  
 
On October 1, 2015, the United States Environmental Protection Agency (USEPA) 
revised the National Ambient Air Quality Standard (NAAQS) for ozone (2015 ozone 
NAAQS).  The ozone standard was revised to 0.070 parts per million (70 parts per 
billion (ppb)) for the annual fourth-highest daily maximum 8-hour average concentration, 
averaged over three years. 
 
Under the federal Clean Air Act (CAA) Section 107(d), Michigan provided designation 
recommendations based on data collected from 30 ozone monitors for the years 2013 ï 
2015.  Based on this recommendation, the USEPA declared initial 
attainment/unclassifiable designations for the 2015 ozone standard for the State of 
Michigan on November 16, 2017 (82 Federal Register [FR] 54232).  Additional 
corrections were made on October 16, 2018 (83 FR 52157), to the west Michigan 
nonattainment area boundaries.  The final designations and classifications from the 
USEPA were declared on June 4, 2018 (83 FR 25776), with an effective date of August 
3, 2018, which included seven southeast Michigan counties as marginal nonattainment:  
Livingston, Macomb, Monroe, Oakland, St Clair, Washtenaw, and Wayne.  
 
On January 3, 2022, the Michigan Department of Environment, Great Lakes, and 
Energy (EGLE), Air Quality Division (AQD), submitted to the USEPA a Request for 
Redesignation to Attainment for the 2015 ozone NAAQS based on monitoring data for 
years 2019 - 2021 in the southeast Michigan nonattainment area, which showed 
attainment for the 2015 ozone NAAQS.  This request also included a maintenance plan 
(Appendix A) as required under Section 175A of the CAA.  Subsequent to this request, 
with the availability of preliminary 2022 ozone monitoring data, which showed an 
excursion beyond the 2015 ozone standard, the USEPA paused its review of the 
redesignation request.  As the AQD validated and quality assured the monitoring data 
for 2022, EGLE determined that there was a regulatorily significant wildfire smoke 
exceptional event (EE) in June 2022.  In January 2023, the AQD submitted an EE 
demonstration for two days in June 2022 regarding the monitoring data in southeast 
Michigan. The USEPA concurred with the EE demonstration and issued a clean data 
determination.   Michigan met the requirements necessary for redesignation and on May 
19, 2023, the USEPA finalized the redesignation of the southeast Michigan area to 
attainment for the 2015 ozone NAAQS and approved the plan to maintain attainment 
into the Michigan State Implementation Plan (SIP) (88 FR 32594). 

Evaluation of the Contingency Plan Triggers of the Maintenance Plan  

After the 2023 ozone season, data suggested that two southeast Michigan monitors 
triggered the Action Level contingency provision outlined within the maintenance plan 
for southeast Michigan.  The Action Level Response is triggered either when a 4th high, 
daily maximum 8-hour average monitored value, averaged over two years, of 71 ppb or 
greater occurs within the maintenance area; or when there is a violation of the NAAQS.  
The maintenance plan specifically excludes data influenced by exceptional events from 
the Action Level Response evaluation.  Table 1 shows that the Allen Park and East 7-
Mile (E 7-MI) monitors triggered the Action Level contingency provision during the three-
year period of 2021 ï 2023. 
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Table 1. Contingency Provision Trigger ï 4th High Ozone per year in ppb ï 2021 ï 
2023  

Monitor 

Years Action Level  

2021 2022 2023 

2-year 
(ô22-ô23) 
Average 

>= 71 ppb1 

3-year 
(ó21-ô23) 
Average 

>= 71 ppb 1 

Allen Park 69 71 72 71 70 

E 7-MI 69 67 79 73 71 
1 Data is truncated to the lower whole number. 
 
The contingency provisions within the maintenance plan specifically identify that 
exceptional event impacts are to be discounted when evaluating an Action Level trigger 
event. 
 

ñIn the event the action level is triggered and is not found to be due to an 
exceptional event, malfunction, or noncompliance with a permit condition or rule 
requirement, EGLE and the Michigan Department of Transportation (MDOT), in 
consultation with the Southeast Michigan Regional Council of Governments, will 
determine additional control measures needed to assure future attainment of the 
2015 ozone NAAQS.ò 

 
The late spring/summer of 2023 was an unusually active wildfire season for Canada.  
By the middle of May, fires had developed in western and central Canada, and by the 
start of June, more fires developed further east across Ontario and Quebec.  As June 
progressed, wildfires became more widespread throughout Canada, especially north 
and northeast of Michigan in the providences of Ontario and Quebec. 
 
There are several days during this period where wildfire smoke influenced ozone 
concentrations leading to monitored values reaching the Action Level trigger.  The 
information in this demonstration shows the causal link between the wildfire smoke and 
elevated ozone concentrations in southeast Michigan.  The AQD has determined that if 
wildfire smoke had not been present, contingency provisions within the maintenance 
plan would not have been triggered. 
 
Below are the monitoring sites (AQS IDs) and the specific days that have strong 
compelling evidence suggesting Canadian wildfire smoke influenced the ozone 
concentrations, and in turn resulted in triggering contingency provisions within the 
maintenance plan (note:  ozone values were negatively influenced on additional days 
beyond those identified below).  Table 2 identifies the Michigan regulatory significant 
monitors for the episode days of June 19, June 29, June 30, and July 25, 2023, with an 
indicator (in parentheses) of the rank of the concentrations for those days.  These days 
should be excluded from regulatory determinations due to wildfire smoke influence. 
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Table 2. MDA8 ozone concentrations and ranks for requested exclusion dates at 
the Allen Park and Detroit ï E 7-MI monitors.  

Site Name  Monitor ID  Date 

2023 
(ppb)  

Value 
(rank)  

Allen Park 
26-163-
0001 

June 29 
82 (1) 

Allen Park 
26-163-
0001 

June 30 
72 (5) 

Detroit ï E 7-
MI 

26-163-
0019 

June 19 
74 (7) 

Detroit ï E 7-
MI 

26-163-
0019 

June 29 
86 (1) 

Detroit ï E 7-
MI 

26-163-
0019 

June 30 
85 (2) 

Detroit ï E 7-
MI 

26-163-
0019 

July 25 
76 (5) 

 

Table 3 shows the 2021 ï 2023 data after excluding the wildfire smoke 
influenced days that are discussed in this document. 
 
Table 3. Contingency Provision Triggers ï 4th High Ozone per year in ppb ï 2021 ï 
2023 with EE days concurred  on. 

Monitor 

Years Action Level  

2021 2022 2023 

2-year 
(ô22-ô23) 

Average >= 
71 ppb1 

3-year 
(ó21-ô23) 
Average 

>= 71 ppb 

1 

Allen Park 69 71 69 70 69 

E 7-MI 69 67 71 69 69 
1 Data is truncated to the lower whole number. 

Exceptional Events Rule Requirements  

The USEPAôs Treatment of Data Influenced by Exceptional Events (Exceptional Event 
Rule, 81 FR 68216) provides the requirements that air agencies must meet when 
requesting the USEPA to exclude exceptional event-related concentrations from 
regulatory determinations. All the required elements under Title 40 of the Code of 
Federal Regulations (CFR) 50.14(c)(1)(i), 40 CFR 50.14(c)(3)(iv)(AïE), and 40 CFR 
50.14(c)(3)(v)(A-C) are included in this demonstration. 
 

¶ A narrative conceptual model that describes the event(s) causing the 
exceedance or violation and a discussion of how emissions from the event(s) led 
to the exceedance or violation at the affected monitor(s), including analyses 
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comparing the claimed event-influenced concentrations to concentrations at the 
same monitoring site at other times. (Section 1) 

¶ A demonstration that the event affected air quality in such a way that there exists 
a clear causal relationship between the specific event and the monitored 
exceedance or violation. (Section 2) 

¶ A demonstration that the event was both not reasonably controllable and not 
reasonably preventable. (Section 3) 

¶ A demonstration that the event was a human activity that is unlikely to recur at a 
particular location or was a natural event. (Section 4) 

¶ A demonstration that the public was notified of the occurrence of the event(s). 
(Section 5) 

¶ Documentation that Michigan EGLE followed the public comment process. 
(Section 5) 

Exceptional Event Demonstration  

1. Narrative Conceptual Model  

1.1 Area Description  

Monitoring Data  
Ozone has decreased in the Detroit maintenance area due to permanent and 
enforceable reductions in ozone precursor emissions.  Figure 1 below shows the 
number of days since 2012 any monitor in Wayne County, and nearby Oakland, 
Macomb, and St. Clair Counties, exceeded the 70 ppb NAAQS. 
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Figure  1. Number of Days Exceeding 2015 Ozone NAAQS Level of 70 ppb in the 
previous Detroit NAA. 1 

 
1 2022 E 7-MI exceptional event days of June 24 and June 25, and the 2023 smoke 
flagged days of June 1, June 2, and July 5 were excluded, as were event days in this 
demonstration of June 19, June 29, June 30, and July 25. 
 
The Allen Park site (Wayne County; Monitor ID 26-163-0001; Lat 42.2286, Lon-
83.2083) is a neighborhood scale site intended to monitor population exposure.  This 
site is located southwest of Detroit and is a State and Local Air Monitoring Station 
(SLAMS) site and National Core (NCore) site that measures multiple air quality and 
meteorological parameters.  NCore sites collect year-round ozone, sulfur dioxide 
(trace), carbon monoxide (trace), NOY (reactive oxides of nitrogen), particulate matter 
2.5 microns and smaller (PM2.5) filter-based Federal Reference Method, continuous 
PM2.5, speciated PM2.5, PM coarse (PM10-2.5), wind speed, wind direction, relative 
humidity, and ambient temperature. 
 
The Detroit ï E 7-MI site (Wayne County; Monitor ID 26-163-0019; Lat 42.4308, Lon -
83.00028) is an urban scale site intended to monitor maximum concentrations.  It is a 
SLAMS located on the northeast side of Detroit; monitoring ozone and PM2.5.  In 
addition, it is a Photochemical Assessment Monitoring Station that monitors for direct 
nitrogen dioxide and NOY year-round, and carbonyls and volatile organic compounds 
(VOC) June through August. 
 
Figure 2 below presents the locations of the monitors in southeast Michigan that collect 
ozone data.  Also displayed are the PM2.5 monitors in southeast Michigan that were 
included in this technical analysis. 
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Figure 2. Ozone monitor s (left image) and the PM2.5 monitor s (right) locations in 
southeast Michigan . 

   

1.2 Characteristics  of Non -Exceptional Event  (Typical)  Ozone Formation  

This section presents an explanation of typical ozone formation and how wildfire smoke 
may influence the initiation of increased ozone levels in the southeast Michigan area.  
Figures in this section identify the ozone values at each monitor and highlight the days 
in 2023 with wildfire smoke influence that led to action levels being triggered. 
 
During an ozone season in southeast Michigan, ozone concentrations are mostly 
influenced by local formation compared to transport into the region.  Weather conditions 
leading to increased ozone consist primarily of light to moderate southerly winds, both 
at the surface and upper levels, or light to stagnant conditions, which last over a period 
of days.  Other factors leading to increases in ozone include sunny skies, warm 
temperatures both at the surface and upper levels, and moderate humidity.  A typical 
event in the southeastern part of the state starts with a ñbuild-upò day where pollution 
begins increasing into the Moderate (Yellow air quality index (AQI)) range over the area.  
If weather conditions explained above remain over the region for two or more days, 
ozone often increases into the Unhealthy for Sensitive Groups (USG, Orange AQI) 
range after the second or third day without an airmass change. 
 
In this document, the impact wildfire smoke had on ozone concentrations at the 
southeast Michigan monitors during periods of June and July 2023 is discussed.  
Historical ozone records were examined to discern a potential impact wildfire smoke 
may have had on monitors.  The ozone design value is the three-year running average 
of the 4th highest maximum daily 8-hour average (MDA8) ozone concentration (40 CFR 
Part 50, Appendix U).  
 
During much of the late spring into summer of 2023, increased ozone occurred during 
periods of extended northerly to easterly winds, conditions that are not typical for 
increased ozone concentrations.  The airmasses during these events originated from 
well north of Michigan across parts of western, central, and eastern Canada where 
wildfires were ongoing.  Some of the event days occurred behind frontal boundaries 
dropping in from the north to northwest and enhanced vertical mixing brought wildfire 
smoke-influenced precursors to ground level. 
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Figures 3 through 6 below show the 5-year historical record and seasonality of MDA8 
ozone concentrations, along with the 99th percentile and NAAQS ozone concentrations 
at the Allen Park and E 7-MI monitors.  For the Allen Park monitor, both June 29 and 
June 30, 2023, rank above the 99th percentile and June 29 recorded the highest 
concentration in 2023.  At the E 7-MI monitor, all event dates rank above the 99th 
percentile and June 29 and June 30 recorded the two highest concentrations in 2023. 
 
Figure 3. Time series of 2019  ï 2023 MDA8 ozone concentrations at the Allen Park 
monitor, June 2 9 and June 30, 2023, are shown in red.  

 
 
Figure 4. Seasonality of 2019  ï 2023 ozone concentrations from the Allen Park 
monitor, June 2 9 and June 30, 2023, are shown in red.  
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Figure 5. Time series of 2019  ï 2023 MDA8 ozone concentrations at the East 7 -MI 
monitor, June 19, June 29 , June 30, and July 25, 2023, are shown in red.  

 
 
Figure 6. Seasonality of 2019  ï 2023 ozone concentrations from the E 7 -MI 
monitor , June 19,  June 29, June 30, and July 25, 2023, are shown in red.  
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1.3 Wildfire  Description  

The 2023 wildfire season in Canada brought a recorded total of 7,131 fires burning a 
total of 17,203,625 hectares (ha).1  For the purpose of this document, we will be 
focusing on the wildfires that took place in the Provinces of Manitoba, Ontario, and 
Quebec.  According to the Canadian Interagency Forest Fire Centre (CIFFC) Canada 
Report for the 2023 season, 300 fires burned 198,633 ha in Manitoba, 743 fires burned 
441,473 ha in Ontario, and 713 fires burned 4,322,888 ha in Quebec.  
 
Review of Table 4 below, documents how extreme the 2023 wildfire season was 
compared to the average.  
 
Table 4. Comparison of Canadaôs 2023 Wildfire Season with Canadaôs 10-year 
average 1 

 Number of Fires Area Burned (ha) 

2023 Wildfire Season 7,131 17,203,625 

10-Year Average  5,350 2,718,762 

 
The Canadian wildfire season started off with temperatures between May and July 
higher than the past 80 years.2  Additionally, dry conditions were observed throughout 
May, June, and July in the Canadian Provinces.  Agriculture and Agri-Food Canada 
(AAFC) Drought Monitor reports for April through July 2023 document increasing 
intensity in short-term (less than 6 months) and long-term (longer than 6 months) 
drought throughout Canada.  The figures below, from the AAFC, document the spread 
of drought conditions from spring and well into the summer months.3  Portions of 
Manitoba, Ontario, and Quebec received less than 40% to 60% the average 
precipitation between the months of May and July.3  Warmer weather and dry conditions 
can lead to more lightning, which was the leading cause of wildfires discussed further in 
this document.4  
  

 
1 Canadian Interagency Forest Fire Centre | Canada Report 2023 Fire Season 
2 Government of Canada | Canada's record-breaking wildfires in 2023: A fiery wake-up call 
3 Agriculture and Agri-Foods Canada (AAFC) | Canadian Drought Monitor  
4 CBS News | How did the 2023 Canadian wildfires start? A look at what caused the fires that are sending smoke 
across the US. 

https://www.ciffc.ca/sites/default/files/2024-03/CIFFC_2023CanadaReport_.pdf
https://natural-resources.canada.ca/simply-science/canadas-record-breaking-wildfires-2023-fiery-wake-call/25303
https://publications.gc.ca/collections/collection_2023/aac-aafc/A27-39-2023-6-eng.pdf
https://www.cbsnews.com/news/how-did-wildfires-in-canada-start-spread-to-europe-midwest/
https://www.cbsnews.com/news/how-did-wildfires-in-canada-start-spread-to-europe-midwest/
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Figure 7. AAFC Canadian Drought Monitor maps showing drought intensity for 
April through July 2023 (upper left to lower right). Drought intensity increases 
from yellow (abnormally dry) to dark red (exceptional drought).  

   

   
 
The following information in this section details fire conditions leading up to and 
including the event days of June 19, June 29, June 30, and July 25, 2023.  The figures 
below, include maps from the Canadian Wildland Fire Information System (CWFIS)5 
and AirNow Tech Navigator.  These maps identify active wildfire locations. 
 
By the start of June, several wildfires were active across Ontario and central Quebec, 
and the locations of these fires are visualized in Figures 8 and 9.  A warm, dry May and 
early June brought lightning to the area; specifically, on June 1, 182 wildfires were 
ignited via lightning.1  Some of the more prevalent wildfires in Quebec, identified as 225, 
299, and 367, reached peak sizes of 13,348.2 ha, 8,000 ha, and 4,500 ha, respectively.  
One of the more prevalent wildfires in Ontario was WAW003 and is further discussed 
below. 
 
Figure 8. CWFIS map for June 1 (left) and June 2 (right), 2023. Red -, blue -, and 
yellow -colored dots indicate active wildfire locations.  

 
5 Canadian Wildland Fire Information System | Interactive map (nrcan.gc.ca) 

https://cwfis.cfs.nrcan.gc.ca/interactive-map?zoom=1&center=-13313.777608733331%2C1011714.583552123&month=6&day=2&year=2023#iMap
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Figure 9. AirNow  Tech map for June 1 (left) and June 2 (right), 2023.  Gray shaded 
areas are Hazard Mapping System (HMS) smoke , red triangles indicate active 
wildfire locations , and colored circles are daily 24-hour PM2.5 AQI levels . 
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WAW003 
 
The WAW003 Fire was ignited on May 27, in southern-central Ontario.  At its peak, the 
fire reached 6,810.6 ha and concluded on July 28, 2023.  The cause of the fire 
remained ñunder investigationò as of at least July 4, 2023; EGLE has been unable to 
determine if the cause of the fire was ever identified.  Figure 10 shows a perimeter map 
of the wildfire and subsequent figures are pictures of the wildfire.  
 
Figure 10. Fire perimeter map for wildfire WAW003.  Wildfire WAW003 is outlined, 
shaded in red, and is identified as WAW003 in the eastern portion of the figure .6  

 
  

 
6 Province of Ontario Ministry of Natural Resources and Forestry (MNRF) | Forest Fire News June 11, 2023 

https://www.townshipofhornepayne.ca/media/1x3lmnsj/waw003-newsletter-2023-06-11.pdf
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Figure 11. Image of wildfire WAW003 7 

 
 
Figure 12. Image of wildfire WAW003 8 

 
  

 
7 Sault Ste. Marie News | Another eight forest fires touched off in northeast part of Ontario 
8 CTV News | Hornepayne on the brink of evacuation as wildfire grows 

https://www.sootoday.com/local-news/another-eight-forest-fires-touched-off-in-northeast-part-of-ontario-7092587
https://northernontario.ctvnews.ca/northern-ont-town-on-the-brink-of-evacuation-as-out-of-control-wildfire-grows-1.6421267
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It was highlighted in an MLive article from June 5, 2023, that wildfire smoke was 
observed throughout Michigan in early June, and the smoke was associated with the 
wildfires in the Quebec and Ontario Provinces.9  A quote from this article states that 
ñHazy skies will hang on over Michigan for at least another day or so after Canadian 
wildfires ramped up this past weekend, sending the drifting smoke over both of our 
peninsulas.  The National Weather Services (NWS) offices across the state cautioned 
people that haze from the Quebec wildfires - and even the smell of smoke - will remain 
in the air on Monday and Tuesday.ò 
 
In addition, in this article MLive asked a meteorologist with the NWS why the smoke 
plume appears to be lower to the surface.  The meteorologist indicated that ñthe closer 
proximity of these fires in Quebec has not allowed for this smoke to lift well into the 
atmosphere, essentially keeping this plume of smoke closer to the surface.ò9  Figure 
13 below, included in the MLive news article depicts active wildfire smoke and the 
wildfire smoke plume being transported over Michigan.  
 
Figure 13. Satellite imagery from the MLive news article showing a plume of 
smoke from wildfires in Quebec being  transported over  Michigan on June 5, 
20239 

 
 
 
As warmer temperatures and drought continued into June, wildfires spread and ignited 
across Canada.  Wildfires present on June 19 across Ontario and central Quebec can 
be seen in Figures 14 and 15 below.  It should be noted that the majority of these 
wildfires were ignited on or just after June 1 when significant lightning occurred.  After 
June 1 the majority of these wildfires strengthened and increased in size.  On June 19 
at least eight fires in Ontario exceeded 1,200 ha, of which two exceeded 5,800 ha, and 
wildfire COC007 at peak size reached 10,719.8 ha.  Additional information on wildfire 

 
9 More Hazy Skies for Michigan as Wildfires in Quebec Surge Past 150 | MLive News 

https://www.mlive.com/news/2023/06/more-hazy-skies-for-michigan-as-wildfires-in-quebec-surge-past-150.html
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COC007 can be found below.  Following the June 1 lightning storm that ignited 183 fires 
in Quebec, an additional 75 new wildfires were ignited throughout the month of June.1  
Wildfires ravaged Quebec throughout June with at least 16 wildfires exceeding 10,000 
ha at their peak, including three wildfires exceeding a peak of 110,000 ha.5  Wildfire 
334, which at its peak burned 141,590.1 ha, can be seen in Figure 16 below.  Wildfire 
334 and numerous wildfires in the southern and central Quebec areas caused several 
communities to be evacuated, not once, but several times.  Between the Lebel-sur-
Quevillon, Sept-Iles, Innu, and Cree communities in Quebec, at least 12,000 people 
were evacuated in June.10 ,11  In some cases, the communities were displaced for 17 
days.12   
 
In addition to news articles discussing smoke, a review of the area forecast discussions 
(AFDs) from the Detroit (DTX) National Weather Service (NWS) office document the 
presence of wildfire smoke in southeast Michigan on June 17, leading up to the June 19 
event.  The AFDs were obtained from the Iowa State University, Iowa Environmental 
Mesonet13 and portions of the June 17 AFD are included for context and reference. 
 

June 17, 2023 ï NWS DTX14 

ñSlight obscuration in visibilities persists as both HRRR and RAP Smoke models 
affirm the ducting of Canadian wildfire smoke into the near-surface layer which 
should maintain a thin haze.ò 

  

 
10 Forest fires in Northern Quebec: Another 2,000 evacuated from their homes 
11 Wildfires: Evacuation orders for Lebel-sur-Quevillon and Cree community Mistissini | CTV News 
12 Evacuation order lifted in northern Quebec town after wildfires, but risk remains | Global News  
13 Iowa Environmental Mesonet | Iowa State University 
14 Iowa Environmental Mesonet National Weather Service Raw Text Product | Iowa State University 

https://www.ctvnews.ca/montreal/article/forest-fires-in-northern-quebec-another-2000-evacuated-from-their-homes/
https://montreal.ctvnews.ca/wildfires-evacuation-orders-for-lebel-sur-quevillon-and-cree-community-mistissini-1.6452972
https://globalnews.ca/news/9778070/quebec-wildfire-update-june-19/
https://mesonet.agron.iastate.edu/
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AFDDTX&e=202306171936
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Figure 14. CWFIS map for June 19, 2023.  Red-, blue -, and yellow -colored dots 
indicate active wildfire locations.  

 
Figure 15. AirNow Tech map for June 19, 2023.  Gray shaded areas are HMS 
smoke, red triangles indicate active wildfire locations, and colored circles are 
daily 24 -hour PM2.5 AQI levels . 
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Figure 16. Picture of wildfire 334 in Quebec 15  

 
  

 
15 Quebec wildfires: Cree community of Mistissini orders evacuation due to heavy smoke | The Gazette  

https://montrealgazette.com/news/quebec/quebec-wildfires-cree-community-of-mistissini-orders-evacuation-due-to-heavy-smoke


2023 Wildfire Exceptional Event Demonstration for Ground-level Ozone in Southeast Michigan 
Allen Park and East 7-Mile Monitors 

18 

COC007 
The COC007 Fire was ignited on June 2, in eastern Ontario and at its peak, the fire 
reached 37,742 ha.  A picture of COC007 can be seen in Figure 17 below.  According to 
the CIFFC Canada Report for the 2023 season: 
 
ñIt created a significant amount of smoke that travelled southwards alongside smoke 
from several large fires in Northern Quebec, impacting areas as far south as the 
Greater Toronto Area and the National Capital Region within Canada.ò1 

 
Figure 17. A picture of wildfire COC007 16 

 
 
 
Wildfires persisted through the end of June.  Figures 22 through 27 below show fire 
locations across Ontario and Quebec between June 28 and June 30.  As previously 
mentioned, the dry and warm weather did not let up throughout June and little to no 
precipitation was seen in these provinces.  Many of the wildfires observed in these 
figures are the same wildfires that started in the June 1 lightning event, which held 
strong and increased in size in some instances.  
 
June 28 ï June 30 exhibited the worst air quality seen in southeast Michigan in 2023; 
daily 24-hour PM2.5 AQI levels for these three days are shown in Figures 24, 26, and 28 
respectively.  Numerous news articles have been found discussing the poor visibility 
throughout Michigan and the Midwest.  Headlines and excerpts from various news 
articles are shared and discussed below.  
 

 
16 Nearly 300K hectares burned in Ontario wildfires, extremely poor air quality continues | CTV News Northern 

Ontario  

https://northernontario.ctvnews.ca/nearly-300k-hectares-burned-in-ontario-wildfires-extremely-poor-air-quality-continues-1.6457450
https://northernontario.ctvnews.ca/nearly-300k-hectares-burned-in-ontario-wildfires-extremely-poor-air-quality-continues-1.6457450
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ñThe Detroit area woke up Wednesday to some of the worst air quality in the United 
States as smoke from Canadaôs wildfires settled over most of the Great Lakes 
region and unhealthy haze spread southward, as far as Missouri and Kentucky.ò17 

 
Figure 18. The Detroit skyline - June 28, 2023 17 

 
 
ñSkylines of several cities have been dramatically changed as before-and-after photos 
show what places such aséDetroit typically look like versus how the thick wildfire 
smoke has obscured the typically stunning views.ò18 
 
  

 
17 Smoke and haze from Canadian wildfires leave Detroit with some of the worst air quality in the US | WILX 10  
18 Before-and-after photos show dramatic impact of Canadian wildfire smoke in Chicago, Detroit, Milwaukee | Fox 

Weather 

https://www.wilx.com/2023/06/28/haze-over-great-lakes-region-reminds-us-residents-that-canadian-wildfires-persist/
https://www.foxweather.com/extreme-weather/before-and-after-photos-canadian-wildfire-smoke-us
https://www.foxweather.com/extreme-weather/before-and-after-photos-canadian-wildfire-smoke-us
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Figure 19. A picture taken June 28, 2023, of the Detroit area 18 

 
 
ñThe haze across Michigan related to drifting smoke from Canadian wildfireséhas 
given Detroit the worst air quality in the worldéò19 

 
ñSmoke from Canadian wildfires is causing an acrid haze over the Great Lakes 
region, prompting air quality alerts showing southeast Michigan with smoke-related 
pollutant levels that are óvery unhealthyô or óhazardous.ôò20 
 
ñNormally in summertime, the jet stream, the prevailing wind pattern in the upper 
atmosphere, takes warm, moist air from the south and west into the Great Lakes 
region.  But this summer, the jet stream is often flowing from the north and east ð 
and bringing Canadaôs wildfire smoke with it.ò20 

  

 
19 Report: Detroit has world's worst air quality amid drifting Canadian wildfire plumes | Detroit News 
20 Canadian wildfires again choking Michigan's air: 6 questions answered | Monroe News  

https://www.detroitnews.com/story/weather/2023/06/27/air-quality-alert-issued-for-se-michigan-as-canadian-wildfire-smoke-lingers-what-to-know/70360232007/
https://www.monroenews.com/story/news/state/2023/06/30/canadian-wildfires-smoke-michigan-air-quality/70372815007/
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Figure 20. A picture taken June 28, 2023, of the Detroit River with Windsor, 
Ontario in the background 20 

 
 
Figure 21. A picture taken June 28, 2023, of the I -75/375 intersection near Ford 
Field in Detroit 20  
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In addition to the news articles discussed above, review of the AFDs from the DTX 
NWS office document the presence of wildfire smoke in southeast Michigan.  The AFDs 
were obtained from the Iowa State University, Iowa Environmental Mesonet21 and 
portions of some AFDs are included below for context and reference.  
 

June 28, 2023 ï NWS DTX21 
  
ñThe big story of the day has been the continued prevalence of thick haze 
associated with the Canadian wildfires.  Smoke continues to be smelled at times at 
the surface as well, although trends into the evening hours will be for the thickest 
haze to drift southward into the northern Ohio Valley with improved visibilities 
especially north of the I-94 corridor after 20z.ò 
  
ñSmoke and haze will persist over the waterways through the morning hours as high 
pressure fills in across the Great Lakes.ò 
  
ñMain feature of note today will be continuing haze from Canadian wildfire 
smokeéHaze/smoke will be particularly noticeable early this morning as last 
eveningôs plume was trapped near the surface under a weak nocturnal inversion.ò 
 
June 29, 2023 ï NWS DTX21 
  
ñSoutherly low-level flow has redirected the Canadian smoke plume back toward the 
airspace throughout the morning, blanketing TAF sites with IFR vsbysé. Note that 
observed ceilings are generally due to obscuration from smoke rather than clouds.ò 
  
June 30, 2023 ï NWS DTX21 
  
ñAnother hazy start to the morning as most of Michigan remains encased in 
Canadian wildfire smoke, where an Air Quality Alert remains in effect.ò 

  

 
21 Iowa Environmental Mesonet National Weather Service Raw Text Product | Iowa State University 

https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AFDDTX&e=202305290400
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Figure 22. CWFIS map for June 28, 2023.  Red -, blue -, and yellow -colored dots 
indicate active wildfire locations.  

 
 
  



2023 Wildfire Exceptional Event Demonstration for Ground-level Ozone in Southeast Michigan 
Allen Park and East 7-Mile Monitors 

24 

Figure 23. AirNow  Tech map for June 28, 2023.  Gray shaded areas are HMS 
smoke , red triangles indicate active wildfire locations , and colored circles 
represent the daily 24-hour PM2.5 AQI levels .  Unhealthy (red) to Very Unhealthy 
(purple) AQI levels are across the Great Lakes and Ohio Valley regions . 
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Figure 24. CWFIS map for June 29, 2023.  Red -, blue -, and yellow -colored dots 
indicate active wildfire locations.  
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Figure 25. AirNow  Tech map for June 29, 2023.  Gray shaded areas are HMS 
smoke, red triangles indicate active wildfire locations, and colored circles 
represent the daily 24-hour PM2.5 AQI levels .  Unhealthy (red) to Very Unhealthy 
(purple) AQI levels are across the Great Lakes and Ohio Valley regions . 
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Figure 26.  WFIS map for June 30, 2023.  Red -, blue -, and yellow -colored dots 
indicate active wildfire locations.  

 
. 
Figure 27. AirNow Tech map for June 30, 2023.  Gray shaded areas are HMS 
smoke, red triangles indicate active wildfire locations, and colored circles 
represent the daily 24-hour PM2.5 AQI levels .  Unhealthy for Sensitive Groups 
(orange ) across parts of the Great Lakes region.   
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Wildfire smoke lingered over most of the Great Lakes Basin through July and wildfires 
present on July 25 across Manitoba, Ontario, and Quebec can be seen in Figures 30 
and 31 below.  Numerous wildfires remain ablaze from the June 1 lightning event, 
continued to grow, and impact the Canadian Provinces and the United States.  On July 
25, 54 wildfires were burning in Manitoba with five of those wildfires starting in the 
previous 24 hours.22  Two of the larger wildfires in Manitoba are discussed below. 
 
WE018 
The WE018 Fire was ignited by lightning on June 16, in western Manitoba.  At its peak, 
the fire reached 13,381 ha and concluded by October 19, 2023.5  
 
Figure 28.  Fire perimeter map for wildfire WE018.  Black outline with red shading 
is the approximate fire perimeter. 5  

 
 
  

 
22 Province of Manitoba | July 25, 2023, Fire Situation Report 

https://www.gov.mb.ca/conservation_fire/Fire-Situation/2023/20230725-firesituation.html
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WE027  
The WE027 Fire was ignited by lightning on June 29, in western Manitoba.  At its peak, 
the fire reached 22,000 ha and concluded on September 9, 2023.  
 
Figure 29. Fire perimeter map for wildfire WE027.  Black outline with red shading 
is the approximate fire perimeter. 5  

 
 
Locally, in southeast Michigan, most news articles for July 25, 2023, consisted of the 
reminder of another air quality alert for the area associated with wildfire smoke from 
Canada.  By mid-July, southeast Michigan was no stranger to air quality alerts and haze 
associated with the smoke from continuous wildfires in Canada.  
 
ñWildfire smoke blowing from Canada on Tuesday triggered another air quality alert 
for much of metro Detroit and other parts of the Lower PeninsulaéThis is one of 
several air quality alerts over the summer because of continuous wildfires.  Smoke 
has traveled at least 500 miles toward southeast Michigan from Canadaôs worst fire 
season in modern history.ò23 

ñChicago, Minneapolis and Detroit, Michigan, were ranked among the most polluted 
cities in the world as of Tuesday evening, according to global pollution tracker IQAir.  
The smoke has drifted over the Great Lakes region, in particular, as about 1,090 

 
23 Another day, another air quality alert for Michigan from Canadian fires | Bridge Michigan 

https://www.iqair.com/us/world-air-quality-ranking
https://www.bridgemi.com/michigan-environment-watch/another-day-another-air-quality-alert-michigan-canadian-fires
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active fires blaze throughout Canada, more than 670 of which are considered óout of 
control,ô according to the Canadian Interagency Forest Fire Centre.  Thatôs up from 
more than 880 fires there last week.ò24 

ñSince the wildfires began in May, their smoke has continued to drift into the U.S., 
and has been particularly heavy in the Great Lakes region this summer.ò25 
 
July 25, 2023 ï NWS DTX21 
 
ñLight winds and mainly clear skies have offered optimal radiational cooling 
conditions to support areas of fog this morning given the relatively moist boundary 
layer conditions.  This will erode with daytime heating allowing for some hazy 
sunshine today courtesy of Canadian wildfire smoke.ò 
  
ñMostly sunny skies in place over southeast Michigan for most of today, although 
skies are hazy from the Canadian smoke, which looks to be slowly exiting northeast 
late tonight/tomorrow per Canadian smoke model.ò 

 
  

 
24 Smoke from hundreds of Canadian wildfires blankets northern US cities with air pollution | CBS News 
25 Wildfire smoke continues to encapsulate Michigan, affect air quality Wednesday | WDIV Click on Detroit 

https://www.ciffc.ca/
https://www.cbsnews.com/detroit/news/5-ways-parents-can-shore-up-a-middle-schoolers-self-image/
https://www.clickondetroit.com/news/michigan/2023/07/26/wildfire-smoke-continues-to-encapsulate-michigan-affect-air-quality-wednesday/
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Figure 30. CWFIS map for July 25, 2023.  Red -, blue -, and yellow -colored dots 
indicate active wildfire locations.  

 
 
  



2023 Wildfire Exceptional Event Demonstration for Ground-level Ozone in Southeast Michigan 
Allen Park and East 7-Mile Monitors 

32 

Figure 31. AirNow Tech map for July 25, 2023.  Gray shaded areas are HMS 
smoke, red triangles indicate active wildfire locations, and colored circles 
represent the daily 24 -hour PM2.5 AQI levels.  Unhealthy for Sensitive Groups 
(orange) to Unhealthy (red) across parts of the Great Lakes and Ohio Valley 
regions .  

 
 
Table 5 lists forecasts, press releases, and air quality alerts that were issued leading up 
to and during the event days in this demonstration.  These products were sent to notify 
the public of deteriorating air quality conditions due to wildfire smoke. 
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Table 5. AQD forecast s, public  health , and air quality alerts for the June and July 
2023 Canadian wildfire smoke episodes  

Date Agency  Message  

June 18, 2023 AQD Air Quality Forecast Appendix B 

June 27, 2023 Michigan Department of Health & Human 
Services 

Press Release 

June 27, 2023 EGLE Press Release 

June 28, 2023 AQD Air Quality Forecast Appendix B 

June 28, 2023 AQD - Relayed by National Weather 
Service Detroit, MI 

Air Quality Alert 

June 29, 2023 AQD Air Quality Forecast Appendix B 

June 29, 2023 AQD - Relayed by National Weather 
Service Detroit, MI 

Air Quality Alert 

June 30, 2023 AQD - Relayed by National Weather 
Service Detroit, MI 

Air Quality Alert 

June 30, 2023 CDC Health Advisory 

July 24, 2023 AQD Air Quality Forecast Appendix B 

July 24, 2023 AQD - Relayed by National Weather 
Service Detroit, MI 

Air Quality Alert 

1.4 Conceptual  Model of Ozone Formation and Transport from Wildfires  

Wildfire smoke plumes contain numerous precursors which are important to 
photochemical production of tropospheric ozone and can travel thousands of kilometers.  
Smoke plume transport may cause urban areas where forest fires seldom occur to see 
greater enrichment of ozone, as much as 25 ppb in the northeastern United States, than 
areas where wildfire more frequently occur.26 
 
Many variables, such as type of fuel or forest burned, plume path, and acreage burned, 
affect the intensity of the fire and ability of a plume to enhance downwind ozone 
production.  Boreal forests, such as those from the Canadian wildfires, contain a vast 
number of pine trees.27  Pine forests support an herbaceous ground layer that may be 
dominated by grasses and forbs that lend themselves to ecologically important wildfires.  
Emissions from these forests can be much higher than from typical forests in the United 
States, due to the high available biomass that may be stored in the understory of the 
forest floor.  When mixed with urban emissions,28 it is clear that fire emissions often 
have broad-scale impacts on ozone formation29 and can be decisive factors in triggering 
air quality exceedances. 
 

 
26 Brey, Steven J. and Emily V. Fischer, Smoke in the City: How Often and Where Does Smoke Impact Summertime Ozone in the 

United States, Environmental Science and Technology, vol. 50, pp1288-1294, 2016 
27 https://www.natureconservancy.ca/en/blog/one-tree-at-a-time-canadas.html 
28Singh, H. B., C. Cai, A. Kaduwela, A. Weinheimer, and A. Wisthaler (2012b), Interactions of fire emissions and urban pollution 
over California: Ozone formations and air quality simulations, Atmos Environ., 56, 45-51, doi:10/1016/j.atmosenv.2012.03.046. 
29 Pfister, G. G., et al. (2006), Ozone production from the 2004 North American boreal fires, J. Geophys. Res., 111, D24S07, 
doi:10.1029/2006JD007695. 

https://www.michigan.gov/mdhhs/inside-mdhhs/newsroom/2023/06/27/air-quality
https://www.michigan.gov/egle/newsroom/press-releases/2023/06/27/michigan-aq-impacted
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQADTX&e=202306281524
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQADTX&e=202306291628
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQADTX&e=202306301416
https://emergency.cdc.gov/han/2023/han00495.asp?ACSTrackingID=USCDC_511-DM108456&ACSTrackingLabel=HAN%20495%20-%20General%20Public&deliveryName=USCDC_511-DM108456
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQADTX&e=202307241816
https://www.natureconservancy.ca/en/blog/one-tree-at-a-time-canadas.html


2023 Wildfire Exceptional Event Demonstration for Ground-level Ozone in Southeast Michigan 
Allen Park and East 7-Mile Monitors 

34 

Cases have confirmed that ozone production is often observed substantially downwind 
of the wildfire locations.  Information in this demonstration highlights fire locations, 
meteorological conditions, and how transport brought plumes of smoke from the fires 
into the Great Lakes region.  As stated in an article by Clarity on August 15, 2025, PM2.5 
ñmakes up approximately 90% of the total particle mass emitted by wildfires.ò30  The 
high concentrations of PM2.5 recorded at southeast Michigan monitors prior to and on 
event days gives evidence that precursors from wildfires were brought to surface level 
and these precursors contributed to elevated ozone concentrations on June 19, June 
29, June 30, and July 25, 2023. 

2. Clear Causal Relationship and Supporting Analyses  

The USEPAôs Exceptional Event Guidance outlines a three-tiered approach for the clear 
causal relationship analysis, along with examples of supporting documentation for each 
tier. 
 
A Tier 1 demonstration requires the least amount of evidence and is appropriate for 
wildfires that clearly influence monitored concentrations, either during a time of year that 
typically has no exceedances or is clearly distinguishable from non-event 
concentrations.  A Tier 2 demonstration requires more support than a Tier 1 
demonstration.  The Tier 2 demonstration covers wildfire events that influence 
concentrations that are higher than non-event concentrations and the event fire 
emissions compared to the fireôs distance from the influenced monitors show a clear 
causal relationship.  A Tier 3 demonstration requires a more supportive demonstration 
than a Tier 1 or Tier 2 demonstration.  The Tier 3 demonstration is for a wildfire event 
that does not fall into the Tier 1 or Tier 2 categories, but a clear causal relationship can 
be shown by a weight of evidence approach.  
 
The June and July 2023 events occurred during the typical ozone season in Michigan, 
however, concentrations at the E 7-MI monitor on June 29 and June 30, 2023, are 5-6 
ppb higher than all other concentrations seen at that monitor from 2019 ï 2023.  Based 
on information within the Exceptional Events Guidance, these days are clearly 
distinguishable from non-event days and therefore fall within the Tier 1 category.  
Considering the close proximity of the Allen Park monitor to the E 7-MI monitor, a Tier 1 
analysis can be supported for the Allen Park monitor as well.  The ozone concentrations 
on June 19 and July 25, 2023, at the E 7-MI monitor do not meet the distinguishable 
criteria for a Tier 1 analysis. 
 
The USEPA Guidance states that two key factors must be met in a Tier 2 
demonstration.  Key Factor #1 is met if the Q/D value for a fire, or the aggregate Q/D 
across multiple fires, exceeds a conservative value of 100 tons/km.  As most of the fires 
seen in 2023 were located approximately 1,700 km away from southeast Michigan, daily 
emissions from any one fire would need to exceed 170,000 tons to meet the criteria of a 
Q/D Ó 100 tons/km.  Emissions from the fires are not large enough to reach the Q/D 
threshold of 100 tons/km and therefore does not meet Key Factor #1.  Key Factor #2 is 
met when either the event related concentration is in the 99% percentile of the 5-year 

 
30 What is wildfire smoke made of? Examining the composition of wildfire-related air pollution 

https://www.clarity.io/blog/what-is-wildfire-smoke-made-of-examining-the-composition-of-wildfire-related-air-pollution#toc-fine-particulate-matter-(pm2.5)
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distribution of ozone monitoring data or is one of the four highest ozone concentrations 
seen in 2023.  Key Factor #2 is met for all four event days. 
 
Since the key factors necessary for a Tier 2 analysis are not met, a Tier 3 analysis was 
performed for June 19 and July 25, 2023.  The clear causal relationship in a Tier 3 
analysis includes a comparison of historical concentrations, evidence that fire emissions 
affected the monitor and that emissions were transported to the monitor, along with 
additional evidence that the fire emissions caused the ozone exceedance.  Along with 
that information, an additional piece of evidence is necessary for the Tier 3 analysis to 
be complete.  This evidence can use photochemical modeling, statistical modeling, or a 
meteorologically adjusted ozone trends analysis to show a clear causal relationship 
between wildfire emissions and elevated ozone concentrations.  The Tier 3 analysis 
was performed for the E 7-MI monitor on June 19 and July 25, 2023, and the results of 
the analysis demonstrate a clear causal relationship has been established. 
 
Evidence supporting each of the Tier levels is detailed below. 

2.1 Tier  1 Analysis  

This section details the Tier 1 analysis supporting that the event days of June 29 and 
June 30 at the E 7-MI and Allen Park monitors are associated with ozone 
concentrations that are clearly higher than non-event related concentrations.  Based on 
the evidence in this section, the Tier 1 analysis establishes the clear causal relationship 
for the E 7-MI and Allen Park monitors for the event days of June 29 and June 30, 2023, 
and those days should be excluded from regulatory determinations. 

2.1.1 Comparison  of Event with Historical Concentrations  

As part of the Tier 1 EE criterion, the USEPAôs Exceptional Events Guidance indicates 
that a clear-causal demonstration should include a comparison of the event-related 
exceedance with historical concentrations measured at each monitor requested for data 
exclusion.  This section of the document includes a comparison of the event-related 
exceedance with historical concentrations measured at the E 7-MI and Allen Park 
monitors.  Examples of supporting documentation include time-series plots overlaying 
five years of data and 5-year percentiles.  The Exceptional Events Guidance indicates 
that if event concentrations are at least 5-10 ppb greater than non-event related 
concentrations, then the event related concentrations are clearly distinguishable, 
meeting the Tier 1 threshold. 

June  29 and June 30, 2023  

Figure 32 below highlights the event dates of June 19, June 29, June 30, and July 25, 
2023, at the E 7-MI monitor (red circles), along with the concentration seen on May 29, 
2023 (yellow diamond).  The concentration on May 29 was highlighted because it was 
the third highest concentration reported at the E 7-MI monitor during the 5-year period 
of 2019 ï 2023, the two higher days were the event days of June 29 and June 30.  The 
event days of June 29 and June 30 reported concentrations of 86 and 85 which are 5ï6 
ppb higher than the next highest concentration reported on May 29 which was 80 ppb.  
June 29 and June 30 are clearly distinguishable based on the Exceptional Event 
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Guidance; therefore, the Tier 1 threshold is met, and those two days should be 
excluded from regulatory determinations. 
 
Figure 3 2. 2019 ï 2023 MDA8 ozone time series plot at the E 7-MI monitor.  

 
 
Figure 33 shows a time-series plot of ozone concentrations at the E 7-MI monitor for the 
ozone season overlaying ozone monitoring data from 2019 through 2023.  The dark 
blue dotted line in this figure represents the 5-year 99th percentile value of 74 ppb.  The 
light blue dotted line represents the 2015 8-hour ozone NAAQS of 70 ppb.  Each of the 
five years is represented by colored dots and the event-related days of June 19, June 
29, June 30, and July 25, 2023, are represented as red circles.  This figure is further 
evidence that the event days of June 29 and June 30 are higher than non-event days, 
they are among the highest concentrations seen in the 5-year period, and the high 
concentrations align with the smoke episodes detailed in this demonstration.  
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Figure 3 3. E 7-MI (26-163-0019) MDA8 Values; 2019  ï 2023, color -coded by year.  

 
 
Figure 34 highlights the event dates of June 29 and June 30, 2023, at the Allen Park 
monitor (red circles), along with the concentration seen on May 29, 2023 (yellow 
diamond).  The concentration on May 29 is highlighted because it was the second 
highest concentration seen at the Allen Park monitor during the 5-year period of 2019 ï 
2023.  The event day of June 29 reported a concentration of 82 which is 3 ppb higher 
than concentration reported on May 29, which was 79 ppb.  Considering the close 
proximity between the E 7-MI and Allen Park monitors, a Tier 1 analysis can also be 
supported for the Allen Park monitor and those days should be excluded from regulatory 
determinations. 
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Figure 3 4. 2019 ï 2023 MDA8 ozone time series plot  at the Allen Park monitor.  

 
 
Figure 35 shows a time-series plot of ozone concentrations at the Allen Park monitor for 
the ozone season overlaying ozone monitoring data from 2019 through 2023.  The dark 
blue dotted line in this figure represents the 5-year 99th percentile value of 69 ppb.  The 
lighter blue dotted line represents the 2015 8-hour ozone NAAQS of 70 ppb.  Each of 
the five years is represented by colored dots and the event-related days of June 29 and 
June 30, 2023, are represented as red circles.  This figure is further evidence that the 
event days of June 29 and June 30 are among the highest concentrations over the 5-
year period, and they align with the smoke episodes detailed in this demonstration. 
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Figure 3 5. Allen Park (26 -163-0001) MDA8 values; 2019  ï 2023, color -coded by year.  

 
 

2.1.2 Tracking  Smoke and Wildfire Emissions Transport to Michigan  

June 29 and June 30, 2023, Event  

From June 25 through June 30, distinct airmass transport patterns connected the upper 
Midwest with Canada and brought smoke into the Great Lakes Basin.  During June 25 ï 
27, a large surface low-pressure area moved from west to east across the Lower 
Peninsula of Michigan. The cyclonic (e.g., counterclockwise) circulation around the 
system carried smoke into the upper Midwest from source regions in Ontario and 
Quebec.  Thick smoke from the Canadian wildfires was transported along the trailing 
edge of the low-pressure system as it moved east through the Great Lakes Basin.  
Stable air featured during this period with a persistent northerly to northwesterly wind 
flow. 
 
At upper levels a blocking óomegaô pattern formed during June 25 ï 27, which featured 
two low-pressure systems sitting over the Pacific Northwest and the northern Great 
Lakes blocked by a ridge of high pressure over the Great Plains.  This weather setup 
allowed smoke from Canada to transport into the Great Lakes region and build up at the 
surface across the region.  Satellite imagery and surface weather maps from June 25 ï 
27 are shown in Figure 36.  On the satellite images, the dull gray color surrounding the 
Great Lakes region is smoke compared to the brighter white clouds.   
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Figure 36. Satellite Image at 6:30 p .m. (left) and Surface Analysis at 5:00 p .m. 
(right); corresponding dates are marked for each row.  
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Starting on June 28, the low-pressure system aloft weakened and moved towards 
eastern Canada. As a result, a long, weak ridge of high-pressure centered in the 
Midwest covered most of the eastern United States.  This weak high-pressure system 
that persisted until the evening of June 29 produced a dry, stagnant air mass in the 
Great Lakes Basin that trapped the smoke from the Canadian fires over the region and 
caused high PM2.5 conditions at the surface.  On June 28, a large low-pressure system 
formed east of Lake Winnipeg in Manitoba, Canada.  At the same time, two well-
established mesoscale convective systems that formed in Nebraska and Kansas moved 
into Illinois on the morning of June 29.  Between these two features, a smoke transport 
corridor formed across the central Great Lakes Basin that brought smoke from Ontario 
and Quebec, along with a smoke-enriched airmass from the central Canadian provinces 
into the region.  This corridor persisted until June 30 after which the smoke started to 
clear out of the region.  Satellite imagery and surface weather maps from June 28 ï 30 
are shown in Figure 37 below.   
 
The smoke seen on satellite imagery corresponds with the increased ground level 
pollution experienced between June 28 and June 30.  Figure 38 displays ozone and 
PM2.5 concentrations during June 28 through June 30.  The elevated PM2.5 
concentrations prior to and during the event days is further evidence of wildfire smoke 
reaching the surface, influencing ozone levels on June 29 and June 30.  
 
Figure 3 7. Satellite Image at 6:30 p .m. (left) and Surface Analysis at 5:00 p .m. 
(right); corresponding dates are marked for each row.  
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Figure 38. Max. 8-hour ozone concentrations (left) and Max. 24 -hour Daily 
Average PM 2.5 concentrations (right) on June 28 ï June 30, 2023 (rows listed by 
date).  
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