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Background

In the summer of 2023, Canada experienced its most severe wildfire season on record. Smoke from
these fires was transported across the Upper Midwest region of the United States, leading to
widespread increases in surfat®el ozoneand PM2.5concentrations, as observed by the U.S. AQS
monitoring network. Th&023events were particularly significant because they occurred early in the
fire season (MayJuly and resulted in the highest regiorstale surface ozone levels ever recorded
across the northern (%2

In 2024, wildfire smoke was most frequently observed in July and August, particularly in the Central US,
coinciding with major wildfires in Canada, California, Idaho, and Oregon. Although the 2024 Canadian

wildfires were less extensive than in 2023, théy’sf t NBLINBASYGSR GKS aSO2yRmft |
last two decades.

Figure 1 below shows statistics extracted from the Canadian National Fire D&arasshows the
extreme acres burned in Canada in 2@2@l 2024compared to the past five decades.

Number of Fires and Area Bumed in Canada by Year
Source: Canadian Natonal Frre database {CNFDB)
(NFDB_point_20250513)
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Figurel. Number of fires and area burned in Canada by year, 12004.

Additional studie$show that significant amounts of Canadian wildfire emissions were emitted into the
atmosphere during the 2028nd 2024calendar yeas. Table 1 presents an accounting of those
emissionsn 2023as estimated using the.H Forest Servid@ BlueSky modeling framework. Much of

2 https://doi.org/10.1029/2024GL 111481
8 https://cwfis.cfs.nrcan.gc.ca/ha/nfdb
4 https://doi.org/10.1016/j.dib.2024.111208
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those emissions eventually made their way into the northern and eastern regions of the U.S. This
resulted inobservablesmoke coverage on most of the dajsring calendar yeaP023 and for most of
the eastern stateswith significantspikesin Maythrough Septembe023 due to unprecedented levels

of wildfire activity

Tablel. Monthly 2023 Canada wildland fire emissions (short tons)

Month CO (tons) CO2 (tons’ NOx (tons) PM2.5 (tons) VOC (tons
Jan 174,640 2,943,797 2,509 24,299 54,063
Feb 26,430 466,961 426 3,716 8,673
Mar 33,191 597,026 564 4,765 11,244
Apr 29,440 569,269 601 4,228 10,448
May 4,530,476 76,361,97C 65,021 607,398 1,346,389
Jun 8,572,781 138,754,014 112,729 1,134,010 2,442,094
Jul 6,592,839 112,494,44¢ 101,312 883,722 2,046,350
Aug 5,765,409 98,807,492 89,586 780,091 1,809,509
Sep 3,871,245 65,528,376 56,429 527,038 1,177,193
Oct 327,395 5,690,758 5,044 45,253 102,992
Total 29,923,847 502,214,11z 434,222 4,014,519 9,008,956

Furthermoreg based on available public d&tahe table below provides plannidgvel estimates for
acres treated with prescribed fire in the Eastern United States (South + Appalachiang\ttaviiat +

eastern federal lands) for calendar years 2€204.

These burn level estimatedicate thatprescribed firesmoke fromtens of millions of acrelsurned
during the same periotikely enhanceazone/PMobservationsoncurrently with wildfire influence.

5 https://www.nifc.gov/fire-information/statistics/prescribeefire
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Table2. AnnualEstimated Acres BurnefMillions) with Prescribed Fire (Eastern U.S.)

Year Low High Notes
(Acres) (Acres)

2020 4.8 6.0 COVID disruptions, staffing limits, weatharriability
likely reduced some operations

2021 5.0 6.3 Programs resumed more normal pace

2022 5.3 6.6 Strong southeastern burning activity

2023 5.8 7.0 High activity; Georgia reported ~1.3+ million acres
annually range

2024 6.0 7.5 Georgia near 1.4 million/yr typical; strong regional
activity

Cumulative smoke data annual statistics are derived by aggregating daily Hazard Mapping System (HMS)
smoke polygons into a grid and counting the number of days when individual cells were covered by

either light, medium or heavy smoke during the year. Cantmes and labels depicting the number of
observed smoke days are used to help with data interpretation. The smoke contosfon&®23and

2024 arepresented in Figure 2 and indicate that much of the eastern U.S. was covered in observed
smoke for up td5% (~ 200 day#) 2023 and up to 50% (~180 days) in 2024

During thelate spring and summer of 2028d in the fall of 20240hioexperienced some of its worst
recorded air quality as smoke and unhealthy haze from wildfoead their way into the Ohio valleyas
reported by multiple sourceand studiesat the time 578910

6 https://acsess.onlinelibrary.wiley.com/doi/10.1002/cft2.20299

" https://www.news5cleveland.com/weather/weathenews/yescanadaswildfire-smokecanbe-seenin-
northeastohio

8 https://www.wtol.com/article/weather/smokecanadianwildfires-reported-in-ohio/512-65f7a18257e54eab
8c3650a5de383aa9

9 https://www.dispatch.com/story/news/2024/05/13/canadavildfires-2024-map-smokeair-quality-ohio-u-
s/73670466007/

10 https://www.nature.com/articles/s4158625094821
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Cumulative Smoke Distribution (CONUS) 2023
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Purpose and Presentation

This document is intended to provide objective, technical, supporting inform#tioozoneand PM2.5
concentrations observed A (1t KAy  h [Care Baged St&istidhPAreas (CBSAspzone

nonattainment areas (NAAs) showing these concentrations were influenced by smoke from wildfires on
multiple days during 2023 and 2024.

PaAy3 LINRPG202ta SadlroftAaKSR Ay 9t! Qa daDdzZARFYyOS 2y
5SY2yaidNrdAz2ya FT2NJ 2Af RTANB 9 @S yiiandsigplendental | @ Ly Ff dz
&6PM2.5 Wildland Fire Exceptional Events Tiering Doculitéptesentd here issupporting information

consistent with Tier 1 and Tier 2 approaches to addressing the clear causal relationship element within a
wildfire/PM2.5/bzone demonstration.

And whilenot aformal exceptional events demonstration, information in this document provides the
following key findings and evidence supporting tleed for and likely result of such a demonstration

1. Ozoneand PM2.koncentrations in 202and 2024at multiple monitors were above the 99th
percentile of the Syear distribution of ozoner PM2.5monitoring data at the sitg were
among the highest concentrations for the yeand were among the highest observations in the
most recentb-year period.

2. Considerable ozonand PM2.5 werereated upstream ofi K A @réhaddue to thelargescale
presence obzoneand PM2.5recursors (lx, VOCPM3ISY SN} 6§ SR RdzZNAy 3 [/ | yI RI
recorded wildfire yeaf2023) whichwere then transported into theDhio Valleyegion during
the late spring and summer season

3. Without a Canadacale smoke event dominating the year, 2024 allowed prescribed fire
influence to be more visible as part of the regioaalqualitybackground, especially during the
spring burn season (MargMay), fall dormariseason burns, and with a dominant southerly
flow from Southeast states

4. Satellite images captured visual smoke plumes that were transported into the region on days
when the ozoneand PM2.5oncentrations were highest.

5 lylfeara 2F GKS blriAz2ylf hOSIYAO FyR ! GY24LKSN
System (HMS) smoke product and Air Quality Index (AQI) shows an enhancedma¢id?2.5
concentration impact at monitors along the smoke transport path that eventually culminates
with excess ozone observations@inio NAA and CBSAs

6. Regional upwind measurements identify multiple monitors with unusually high concentrations
during the dates when the transported smoke plume passes through the region.

7. Fine particulate matter (PM2.5) was elevated durizgneevents, consistent with a wildfire
smoke plume.

8. PM2.5 speciated data (organic carbon and potassium ion) showed elevated wildfire attributable
concentrations.

1 https:/lwww.epa.gov/system/files/documents/2023 2/guidanceon-the-preparationof-ee-wf-ozone. pdf
2 https://www.epa.gov/system/files/documents/20284/final-pm-fire-tiering-4-30-24. pdf
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Several analytical methods were used to develop evidence that many oftibar8ozone

concentrations above 70 parts per billion (pgnid daily PM2.5 concentrations above 35 pg/m
recordedduring the 2023and 2024calendar yeasmeet the rules for data exclusion as an Exceptional
Event. In summary, satellite images and data, screening tools, and speciated PM2.5 data were used to
assess whether conditions were favorable for transport of smoke froniNtimeh Americarwildfiresand
prescribed firego monitors that showed concentrations aboleyvels of the NAQQS he data also

showed that the transported smoke enhanced ozamel PM2.5concentrations and degraded air

quality inOhio NAA and CBSAs well as in many regional areashia Midwestern U.S.

Data presented here are related to monitorshrK A @&éha nonattainment areaand CBSABclusive
of ozone and PM2.monitorsin Ohio and Kentuckyinformation in this document is presented for
monitors shown irTable4 and Table6.
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Table3. 4" high aczoneobservations atmonitors in Ohio nonattainment areas; 20202024

4™ HighOzone Design Value (ppb)

State County Site ID NAA Name 2020 | 2021 | 2022 | 2023 | 2024
OH Butler 390170018 | Cincinnati, OFKY 70 64 67 71 67
OH Butler 390170023 | Cincinnati, OKKY 67 66 70 68 68
OH Butler 390179991 | Cincinnati, OKKY 64 63 66 69 66
OH Clermont | 390250022 | Cincinnati, OKY 64 65 63 68 68
OH Hamilton | 390610006 | Cincinnati, OKY 70 70 69 73 73
OH Hamilton 390610010 | Cincinnati, OFKKY 70 64 68 73 70
OH Hamilton | 390610040 | Cincinnati, OKY 68 69 67 75 73
OH Warren 391650007 | Cincinnati, OKKY 71 69 69 74 73
KY Boone 210150008 | Cincinnati, OKKY - - 66 77 63
KY Campbell | 210373002 | Cincinnati, OKY 63 64 62 66 70
OH Cuyahoga | 390350034 | Cleveland, OH 74 70 73 71 72
OH Cuyahoga | 390350060 | Cleveland, OH 66 59 61 65 65
OH Cuyahoga | 390350064 | Cleveland, OH 66 69 65 75 65
OH Cuyahoga | 390355002 | Cleveland, OH 68 68 65 73 70
OH Geauga 390550004 | Cleveland, OH 65 67 64 66 66
OH Lake 390850003 | Cleveland, OH 75 72 76 72 71
OH Lake 390850007 | Cleveland, OH 68 63 62 73 69
OH Lorain 390930018 | Cleveland, OH 59 59 63 64 61
OH Medina 391030004 | Cleveland, OH 64 65 67 72 65
OH Portage 391331001 | Cleveland, OH 63 67 71 70 67
OH Summit 391530026 | Cleveland, OH 62 66 69 71 69
OH Delaware | 390410002 | Columbus, OH 63 61 60 66 67
OH Franklin 390490029 | Columbus, OH 67 64 69 69 69
OH Franklin 390490081 | Columbus, OH 64 61 62 67 65
OH Licking 390890005 | Columbus, OH 60 60 60 65 63
OH Licking 390890008 | Columbus, OH 57 57 63 62 63
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Table4. 3-yr ozonedesign values (ppbat monitors inOhio nonattainment areas; 202-2024.

State | County Site ID NAA Name 20202022 2021-2023 20222024
Design Value| Design Value| Design Value
(PpRb) (PpRb) (ppb)
OH Butler 390170018 | Cincinnati, OKY 67 67 68
OH Butler 390170023 | Cincinnati, OKY 67 68 68
OH Butler 390179991 | Cincinnati, OKY 64 66 67
OH Clermont | 390250022 | Cincinnati, OKKY 64 65 66
OH Hamilton | 390610006 | Cincinnati, OKKY 69 70 71
OH Hamilton | 390610010 | Cincinnati, OKKY 67 68 70
OH Hamilton | 390610040 | Cincinnati, OKKY 68 70 71
OH Warren 391650007 | Cincinnati, OFKY 69 70 72
KY Boone 210150008 | Cincinnati, OFKKY 63 68 68
KY Campbell | 210373002 | Cincinnati, OKY 63 64 66
OH Cuyahogal 390350034 | Cleveland, OH 72 71 72
OH Cuyahogal 390350060 | Cleveland, OH 62 61 63
OH Cuyahoga] 390350064 | Cleveland, OH 66 69 68
OH Cuyahogal 390355002 | Cleveland, OH 67 68 69
OH Geauga | 390550004 | Cleveland, OH 65 65 65
OH Lake 390850003 | Cleveland, OH 74 73 73
OH Lake 390850007 | Cleveland, OH 64 66 68
OH Lorain 390930018 | Cleveland, OH 60 62 62
OH Medina | 391030004 | Cleveland, OH 65 68 68
OH Portage | 391331001 | Cleveland, OH 67 69 69
OH Summit | 391530026 | Cleveland, OH 65 68 69
OH Delaware | 390410002 | Columbus, OH 61 62 64
OH Franklin | 390490029 | Columbus, OH 66 67 69
OH Franklin | 390490081 | Columbus, OH 62 63 64
OH Licking 390890005 | Columbus, OH 60 61 62
OH Licking 390890008 | Columbus, OH 59 60 62

10
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Table5. Annual mean PM2.5 valuesgi¢/m?3) at monitors inOhio CBSAs20262024.

PIN
OP

Annual Mean PM2.5 Value (ug/m3
State | County Site ID CBSA Name 2020 | 2021 | 2022 | 2023 | 2024
OH Butler 390170015| Cincinnati, OFK¥IN | 8.87 | 9.79 | 8.43 | 10.54| 8.25
OH | Butler 390170019| Cincinnati, OKK¥IN | 8.40 | 9.40 | 7.95 | 10.07| 8.06
OH | Butler 390170022 Cincinnati, OKK¥IN | 9.76 | 11.03| 9.53 | 12.06| 9.39
OH Hamilton | 390610006| Cincinnati, OFKK¥IN | 8.72 | 10.24| 8.63 | 8.86 | 6.15
OH Hamilton | 390610014| Cincinnati, OFKK¥IN | 10.67| 11.10| 8.73 | 10.87| 8.43
OH | Hamilton | 390610040 Cincinnati, OFKK¥IN | 8.79 | 10.03| 7.64 | 9.99 | 8.01
OH | Hamilton | 390610042 Cincinnati, OFKK¥IN | 9.48 | 10.82| 8.15 | 10.08| 7.82
OH | Hamilton | 390610048, Cincinnati, OFKK¥IN | 10.35| 10.77| 9.69 | 9.78 | 8.36
KY | Campbell| 210373002 Cincinnati, OFKK¥IN | 7.55 | 8.40 | 6.73 | 8.45 | 6.44
OH | Cuyahogdg 390350034| ClevelaneElyria, OH | 6.78 | 7.51 | 6.66 | 8.39 | 6.40
OH | Cuyahogq 390350038 ClevelaneElyria, OH | 8.77 | 10.26| 8.94 | 11.22| 8.83
OH | Cuyahogq 390350060 ClevelaneElyria, OH | 7.89 | 10.38| 8.82 | 11.92| 9.34
OH | Cuyahogg 390350065| ClevelaneElyria, OH | 10.44| 12.68| 11.00| 12.83| 9.75
OH | Cuyahogq 390350073 ClevelaneElyria, OH | 8.99 | 9.38 | 7.57 | 9.12 | 6.40
OH | Lake 390850007| ClevelaneElyria, OH | 6.19 | 6.89 | 6.15 | 8.54 | 5.74
OH | Medina | 391030004| ClevelaneElyria, OH | 6.47 | 6.93 | 6.25 | 9.10 | 6.91
OH | Lucas 390950026/ Toledo, OH 733 | 835 | 6.94 | 8.14 | 7.49
OH | Lucas 390951003| Toledo, OH 9.53 | 888 | 8.74 | 9.46 | 9.02

E
HYSICS

11
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Table6. Annual PM2.5 design valuegg/m?) at monitors inOhio CBSAs202-2024.

PIN
OP

E
HYSICS

Annual Design Value (ug/f
State | County Site ID CBSA Name 20202022 | 2021-2023 | 20222024
OH Butler 390170015| Cincinnati, OHK¥IN - 9.6 9.1
OH Butler 390170019| Cincinnati, OKK¥IN - 9.1 8.7
OH Butler 390170022| Cincinnati, OHK¥IN 10.1 10.9 10.3
OH Hamilton | 390610006| Cincinnati, OHK¥IN 9.2 9.2 7.9
OH Hamilton | 390610014| Cincinnati, OFK¥IN 9.5 9.9 9.3
OH Hamilton | 390610040 Cincinnati, OHK¥IN 8.5 8.9 8.5
OH Hamilton | 390610042| Cincinnati, OHK¥IN 8.9 9.3 8.7
OH Hamilton | 390610048| Cincinnati, OHK¥IN 10.3 10.1 9.3
KY Campbell | 210373002| Cincinnati, OFKK¥IN 7.1 7.6 7.2
OH Cuyahoga 390350034/ ClevelaneElyria, OH 7.0 7.5 7.2
OH Cuyahoga 390350038| ClevelaneElyria, OH 9.2 10.0 9.7
OH Cuyahoga 390350060| ClevelaneElyria, OH 8.8 10.2 10.0
OH Cuyahoga 390350065| ClevelaneElyria, OH 11.4 12.2 11.2
OH Cuyahoga 390350073| ClevelaneElyria, OH 8.2 8.5 7.7
OH Lake 390850007| ClevelaneElyria, OH 6.4 7.2 6.8
OH Medina | 391030004| ClevelaneElyria, OH 6.6 7.4 7.4
OH Lucas 390950026| Toledo, OH - 7.8 7.5
OH Lucas 390951003/ Toledo, OH 9.1 9.0 9.1

Ozoneand PM2.5Trends and 2022024 Conditions inOhio

Ozone has significantly decreasedriany Ohio metro areagver the past 25 yeardue to sizeable and

sustained reductions in ozone precursor emissions. This is evident in Figure 3 below, showing the
number ofmonitor-days in each year since 2000 where monitonmany of the Ohiaore based
statistical areaCBSAhave exceeded the 70 ppb NAAQS for ozomeertain datesAs is demonstrated
in this Figure, 2023 was exceptional in the recent historical record as more NAG@Sr-day
exceedances occurred in 2023 compared to complete years of reporting from 2019 througiiTB624.

numberof exceedances in Figure 3 represent unique dates across all monitors, not necessarily the
number of exceedances at any one monitor.

12
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Number of Days 8-hr Ozone Daily Max > 0.070 ppm
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Figure3. Number of days wheréhio CBSA monitors exceeded the level of the current ozone NAAQS.
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However, at each of the regulatory monitdrsthe NAA, exceptionally high'4igh observations of
maximum daily &our averaged (MDAS8) ozone in 2023, associated with the wildfire enhancements to
0zone concentrations, resulted in estimateg/@ar design values trending away from the decreases
observed over the last decaddevated 4" high values in 2023 produced design vahereasest
monitorsin the CBSA Theset" highvalue trends can bseen inFigured, Figure5, and Figure6. Note
that future design values inclusive of th& Bigh values from 2023 (through 2025) will be influenced by
the excessively high observations that have been enhanced by the Canadian wildfire smoke in the spring

and summer of 2023. This can already be seg@®¥three-year design values, even though 2024 4
high observations were significantly lower than those in 2023.

Cincinnati, OH-KY Maonitor 4th High MDAS Ozone Trends (2020 - 2024)

50
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Figure4. 4™ high ozoneconcentrationtrends atCincinnati NAAmonitors (20202024)
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Cleveland, OH Monitor 4th High MDAS Ozone Trends (2020 - 2024)
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Figure5. 4™ high ozoneconcentrationtrends atCleveland NAAnonitors (20262024)

Columbus, OH Monitor 4th High MDAS Ozone Trends (2020 - 2024)
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Figure6. 4" high ozone concentration trends aolumbus NAAnonitors (20202024)
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2S5 4SS AAYAfTIFINJIGNBYRa Ay taudp Y2YyAG2NE AYy hKAZ2Qa
because ofildfire smoke impacts. Elevated values in 2023 produced design value ingrasaseen in
Table6 at monitors in the CBSAs. These trends can be sefeigure?, Figure8, andFigure9. As with
ozone,future design values inclusive of thegh annual mearvalues from 202 (through 2025) will be

influenced by the excessively high observations that have been enhanced by the Canadian wildfire
smoke in the spring and summer of 2023.

Cincinnati, OH-KY-IN Monitor Annual Mean PM2.5 Trends (2020 - 2024)

330170015 390170019 330170022 0610006 320610014 350610040 390610042 300610043 210373002

™ = [ =
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o
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Figure7. Annual mean PM2.8oncentration trends atCincinnati CBSAonitors (20202024)
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Cleveland-Elyria, OH Monitor Annual Mean PM2.5 Trends (2020 - 2024)
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Figure8. Annual mean PM2.5oncentration trends atClevelandElyriaCBSAmnonitors (20202024)

Toledo, OH Monitor Annual Mean PM2.5 Trends (2020 - 2024)
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Figure9. Annual mean PM2.B&oncentration trends aflToledoCBSAnonitors (2020-2024)
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IN2023/ AYOAYY Il GAZ [ f SOSt | ¢z6nE antl PM2 Szfaisidiudity ind&és(AQIR f SR2 Q&
the measurement EPA uses to communicate outdoor air quality and heatle,alsove both the 5/ear

average (2012023) as well as exceeding levels of they2dr high (2002023).Figure10through
Figurel3LINS a Sy i (GKSaS @rtdzSa a 3IBySNIGSR FNRBY 9t! Qa

Combined Ozone and PM2.5 Daily AQI Values
Cincinnati, OH-KY-IN
200 2023

150
100
50

0

Jan Feb I Apr May Jun Jul
2023

2024

Source. U.S. EPA AirData <httpe./www. epa. gov/sir-data>
Generated: March 17, 2026

Figurel0. CincinnatiCBSA ozone daily AQI values; 2023 compared-ye&r averages (20:2023) and
the 24-year (20062023) high/low values.

Combined Ozone and PM2.5 Daily AQI Values

Cleveland-Elyria, OH

200
150
100
» v
o WA

Jan Feb Iar Apr May Jun Jul Aug Sep - c Y
2023 2024

Source. U.S. EPA AirData <https iiveww. epa. gov/sir-data>
Genera ted: March 17, 2026

Figurell. ClevelandElyriaCBSA ozone daily AQI values; 2023 comparedyear averages (2012023)
and the 24year (20062023) high/low values.

13 https://www.epa.gov/outdookrair-quality-data
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Combined Ozone and PM2.5 Daily AQI Values
Columbus, OH
200 — 2023
24-ves hghflow @000-2023
150
100
50
0
Jan Feb Tar Apr May Jun Jul Aug Sep Oct Nov Dec Jany
2023 2024

Source. U.S.EPA AirData <https.iiwww. epa gov/sir-data>
Generated: March 17, 2026

Figurel2. ColumbusCBSA ozone daily AQI values; 2023 compared-ye&r averages (20£2023) and
the 24-year (20062023) high/low values.

Combined Ozone and PM2.5 Daily AQI Values

Toledo, OH
200

150
100
50

0

Feb T Apr May Jun Jul Aug Jany
2024

Jan

2023
Source. U.S. EPA AirData <https.iiwww. epa.gov/sir-data>
Generated: March 17, 2026

Figurel3. ToledoCBSA ozone daily AQI values; 2023 compared-ye& averages (20:2023) and the
24-year (20062023) high/low values.
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Similarly, in 2023Dhio CBSAexperienced an exceptionally high number of days where the AQI
exceeded 100, a measure indicating that air quality is unhealthy, at first for certain sensitive groups of
people, then for everyone as AQI values get higher. The cumulative number of Ai@d) (xQl days in
2023 ispresented inFigureld and is seen as greater than the/Bar average and comparable through
Augustto high values in the 2¢ear period from 2002023.

Cumulative Number of AQI Days >100

1l OHKY-IN

Cumulative Number of AQI Days >100

j-Eyria OH

Cumulative Number of AQI Days >100
imba 5

Cumulative Number of AQI Days >100

Figure14. Cumulative number of ozone AQI days > 100the Cincinnati, Cleveland, Columbus, and
ToledoCBSA; 2023 compared to fear averages (2032023) and the 24year (20062023) high/low
values.
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The significantly exceptional ozone episodes in 2023 are easily seen when daily AQI values are plotted
for Ohio CBSAduring the years 2022024. In the 2023 row presented kigurel5through Figurel8,
Maythrough September N3 aK2gy (2 KI @S YlIye Y2NB a! yKSIfaKe
G! yKSIFfGKeé 1vL RIFI&a (Kyefrpdrighe 20 KSNJ Y2y (iKa Ay (GKS

{AYAEFINI &S F2NJtaudpI HANHO FYR Hnanun SLIAAaA2RSa KI @S
AQI classifications compared to the past five years of data.

These high AQI values will be shown to correlate with dates when wildfire and prescribedwereke
present in and around the Ohio region, enhancing the observed concentrations at multiple monitors.

Ozone Daily AQI Values, 2020 to 2024
Cincinnati, OH-KY-IN

(TRl (il ypi i@ o o 00|
2021 I NN N ] NI NN N NN —
ey 1T T _ T W _ININORIINw [y g m 1 ]
el [ WE T IN [OOSR Nl iy g1 00|
et | 1 {0 IR ERN I N g oy( 1 |

Ozone Daily AQI Values, 2020 to 2024
Cleveland-Elyria, OH

JAN FEB MAR APR MAY

; IJUN ﬁ1 |
b 1'.'%}1'1:, i

AQI Category

1 Good (<=0.054 ppm)

Moderate (0.055-0.070 ppm)

Unhealthy for Sensitive Groups (0.071-0.085 ppm)
Unhealthy (0.086-0.105 ppm)

Very Unhealthy (0.106-.200 ppm)

Hazardous (>=0.405 ppm 1-hour)

Figure15. Ozone daily AQI values faCincinnati, OFKY:IN (top) and ClevelandElyria, OH(bottom)
CBSA, 20202024.
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Ozone Daily AQI Values, 2020 to 2024
Columbus, OH

JAN FEB MAR APR MAY JUN JuL AUG SEP OocT NOV DEC

2020
2021
2022
2023
2024

Ozone Daily AQI Values, 2020 to 2024
Toledo, OH

JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC

2020
2021
2022
2023
2024

AQI Category

1 Good (<=0.054 ppm)

Moderate (0.055-0.070 ppm)

Unhealthy for Sensitive Groups (0.071-0.085 ppm)
Unhealthy (0.086-0.105 ppm)

Very Unhealthy (0.106- 200 ppm)

Hazardous (>=0.405 ppm 1-hour)

Figurel6. Ozone daily AQI values f@olumbus, OH (top) and Toledo, @bbttom) CBSA, 20202024.
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PM2.5 Daily AQI Values, 2020 to 2024
Cincinnati, OH-KY-IN
JAN FEB APR MAY JUN JuL AUG SEP ocT NOV DEC

S AR ST

PM2.5 Daily AQI Values, 2020 to 2024
Cleveland-Elyria, OH

JAN FEB MAR APR MAY JUN JUL AUG CT NOV DEC

CHTRE I UEREEE TR 1

AQI Category

I Good (<=9.0 ug/m3)

Moderate (9.1-35.4 ug/m3)

Unhealthy for Sensitive Groups (35.5-55.4 ug/m3)
Unhealthy (55.5-125.4 ug/m3)

Very Unhealthy (125.5-225.4 ug/m3)

Hazardous (>=225.5 ug/m3)

Figurel7. PM2.5daily AQI values forCincinnati, OFKY:IN (top) and ClevelandElyria, OH(bottom)
CBSA, 20202024.
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PM2.5 Daily AQI Values, 2020 to 2024
Columbus, OH
FEB MAR  APR MAY  JUN JuL AUG OCT NOV  DEC

2020 I | | | II 1 |
SRy i oyl ) (et 8 W‘iﬂ.ﬂﬂ i
2023l | N III I-I I I (1 _TH] I III|I | WIIN | I THEI
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PM2.5 Daily AQI Values, 2020 to 2024
Toledo, OH

JUN JUL AUG SEP ocCT

Mm T 1'1 | Vu.. *W

EB MAR  APR
Il

'T.

F
2020
2021
2022
2023
2024

AQI Category

1 Good (<=9.0 ug/m3)

Moderate (9.1-35.4 ug/m3)

Unhealthy for Sensitive Groups (35.5-55.4 ug/m3)
Unhealthy (55.5-125.4 ug/m3)

Very Unhealthy (125.5-225.4 ug/m3)

Hazardous (>=225.5 ug/m3)

Figurel8. PM2.5daily AQI values foColumbus, OH (top) and Toledo, bbttom) CBSA 20232024.
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Wildfire Smoke Impact on United States

A gudy** using observed MDA8zonevalues and sitespecific residualbservedg predicted MDAS
ozone concentrationdyom a Generalized Additive Mod€GAM evaluated the number of exceedance
days defined as days with MDA®onel 6 2 @S T n LilLtiGat weerg elewateditoé  smoke
influence. The total observed exceedance days aegltlle sum of (1) exceedance days not caused by
smoke and (2) exceedance days where smoke made a significant contribution.

Figurel9 presents the annual frequency of smoke days by region across the United States, along with
the monthly number of smoke days at all monitoring sites from April through October during, 2019
2024. Over the siyear period, a total of 159,455 smoke days welentified across all sites,

representing an overall smokday frequency of approximately 18%. The highest frequency occurred in
2023 (about 29%), followed by 2021 (about 22%) and 2024 (about 20%).

¥ Lee, H., & Jaffe, D. A. (2025). Impact of wildfires on O3 and air quality across the United States;R022019
using generalized additive models. Journal of Geophysical Research: Atmospheres, 130, e2025JD044088.
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B Aisites [ Western US [[] Central US
Bl Eastern US [ Alaska [_] Hawaii (x10)

Smoke day frequency (%)

2019 2020 2021 2022 2023 2024

Year

B 2019 [7] 2020 [ 2021 [] 2022 [ 2023 [ 2024
12

No. of smoke days (x 1000)

Month

Figurel9. Annual frequency (%) of smoke days from April to October during 22024 by region
(top) andmonthly number of smoke days for all sites by ye@ottom).
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An earlierstudy®® indicated a calculated enhancement in both ozone and PM2.5 concentrations across
all US states during MagSeptember for 20182023, with large influences in 2020 and 2021, due to
California fires, and 2023, due to Canadian fihe2023, wildfire smoke enhanced (increased) ozone

concentrations by 7.6 ppb and PM2.5 concentrations on average by 11.7 ug/m3 in the ceftoal U
days when smoke was preseiithis is shown iRigure20 below.

" Western US I Central US |l Eastemn US

104 103

15
9_910.1§ :
Pss
25
—

1.0

Mean difference of
MDAS8 O3 (ppb)

12.1
10— . 97
7.3 728868
= I |
0+ :
I I I

1 I
2018 2019 2020 2021 2022 2023

Year

PM, s (ng m?)

Mean difference of

2018 2019 2020 2021 2022 2023

Year

Figure20. Mean difference between smoke and nonsmoke days (i.e., mean of smoke daysan of
nonsmoke days) for MDA8 O3 (ppfipp] andt a H ® p ¢ [batomY across the Central, Eastern,
and Western US over the years 2018 to 2023.

Furthermore, following U.S. EPA guidance, a 97#pgtitentile residual threshold for nonsmoke days

was determined at each site. Smoke days with GAM residuals exceeding this threshold were classified as
G6SEOSSRIYOS RIeéa RdzS (2 lad¥ya2SiRS ®mée 6aIYERQ SSER oySONS  RilKeSay
total exceedance days minus the exceedance days due to smoke.

Figure21 summarizes U.S. exceedance days fronB22024 as calculated in #hupdatedstudy.

Nationwide, about 25% of all exceedance days were linked to snabplay.the sixyear period of 2019
2024, as shown iRigure21, all sites combined recorded 16,572 exceedance days highest total

15 Environ. Sci. Technol. 2024, 58, 33, 1418% 74
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occurred in 2023 witl3,584exceedance days. Annual smeletated exceedancegsSMOYanged from
yearto-year, peaking in 2023 when smoke accounted-82% of the total1,576)

B Reduction in exceedance days caused by smoke using EDM bias correction
B Exceedance days with significant SMO
B Exceedance days with minimal SMO

‘ All continental US Western US Central US Eastern US

4000

(7))
>
3
o 3000-
(&)
G
S
o 2000-
Q
O
X
O
G
o 1000-
o
2
0 H‘!‘l!
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Figure21l. Number of exceedance days (MDA8 O3 over 70 ppb) for the continental US froa 01
2024. The red bars show days with a significant contribution due to the presence of smoke.

On a monitofby-monitor basis, it can also be seen that ozone concentrations from multiple dates across
the spring and summer of 2023 were influenced by the wildfire smoke as it enteredhioeValley
airshed.

Figure22 through Figure42 below present the MDAS8 observations sglectmonitors located irDhio

ozone nonattainment aresfor the May through September period of the past five years (22224).

Each daily value is color coded to represent historical thresholds, exceedances of NAAQS levels, and the
99th or higher percentile of the fivgear distribution of 0zone monitoringatia. This is an easy way to
compare dates and to find trends and episodes that may be significantly different than historical
averages.
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In each figure, green cells represent MDAS8 values below 70 ppb, yellow cells indicatesMDe8
greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue cells indicatedIa/\8
greater than the 99 percentile of the fiveyear distribution of 0zone monitoring data at that monitor.

What is initially noticeable is the fact that each of these monitors has multiple dates and observations
that exceed the 99 percentile values of the past five years (blue cells). It is also notable that thése 99
percentile dates argpread throughout the late spring and summbtay through Septembe2023),
concurrent with knowrepisodes of wildfire smoke intrusion.
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monitor 210150008 71 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 57 56 42 31 48 38 34 40 39 37 45 49 49 25 42 48 43 57 59 57 46 44 42 50 42 48 45 50 36 50 54
6 44 30 42 39 38 49 50 42 46 26 54 62 62 63 47 62 53 46 56 58 63 61 36 52 60 42 53 51 44 41
7 46 54 44 31 45 47 59 52 55 52 51 55 53 50 53 53 45 37 57 62 56 58 51 47 55 57 70 34 34 44 39
8 39 39 49 50 51 56 52 48 51 35 38 50 60 62 57 43 49 36 37 41 48 49 62 60 59 58 [EOM 61 59 59 49
9 46 41 44 47 61 49 30 42 44 65 61 58 45 44 43 47 47 49 56 60 60 42 41 36 29 28 33 28 22 26
2023
5 33 40 39 49 51 53 38 48 56 55 59 40 45 53 34 36 52 53 46 39 53 56 55 71 55 54 54 50 61 40 48
6 55 8N 71 57 e0 64 63 55 60 70 43 38 55 56 62 43 66 60 38 42 51 34 36 67 48 51 52 G0N 54 51
7 35 39 48 47 53 52 56 43 48 57 64 55 42 53 35 47 54 48 36 50 45 60 52 45 71 53 58 58 45 48 46
8 48 51 Q@ 70 58 49 37 45 46 43 59 49 48 41 35 45 48 40 52 65 B8N 69 60 52 43 44 46 57 56 35 45
9 56 48 57 51 41 42 31 36 36 44 56 34 41 50 51 61 50 40 52 51 53 57 53 46 43 46 35 38 38 50
2022
5 54 51 44 30 33 35 39 47 40 44 57 51 39 49 55 55 60 43 48 48 39 38 33 41 31 29 26 38 42 45 48
6 43 40 60 65 54 40 41 44 47 40 47 38 47 51 52 40 59 47 49 52 69 53 54 68 56 55 53 57 62 67
7 46 59 61 57 50 44 45 34 38 53 55 52 49 49 61 62 36 44 52 53 46 56 59 48 36 37 40 39 42 48 38
8 45 46 40 38 30 33 37 42 38 33 52 43 46 31 47 49 51 66 52 40 35 37 44 53 50 41 48 44 37 4L 44
9 46 45 29 31 29 32 40 43 38 32 25 34 33 44 59 50 48 50 38 52 48 35 35 44 34 32 36 22 28 39

Figure22. Calendar view of MDA8 ozone observations from 282024 from monitor210150008Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MDIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 210373002 67 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 55 50 38 30 47 27 30 38 37 36 44 47 45 20 39 47 34 49 60 53 41 36 33 43 43 43 45 50 37 41 49
6 39 28 3 35 33 49 51 43 47 27 58 56 60 64 41 63 47 42 4o [JEANNESNEZN 40 55 57 42 55 51 41 43
7 42 54 42 28 46 49 55 49 49 53 57 57 60 55 63 55 46 44 49 64 55 60 55 51 58 53 65 28 32 47 37
8 37 36 51 56 53 69Nl 47 55 52 38 37 54 54 53 51 38 49 36 39 42 43 44 63 62 65 59 [ESMON 64 55 51
9 46 39 42 42 56 50 31 42 43 54 56 54 46 39 43 45 45 41 58 62 63 46 42 28 28 26 29 27 19 28
2023
5 30 36 34 44 49 48 35 45 53 49 52 30 37 46 19 32 44 48 42 37 44 48 47 66 52 47 47 46 50 36 42
6 50 P68l 61 51 59 62 60 52 59 64 39 36 53 48 57 41 65 51 32 37 42 30 32 66 43 48 47 62 47 45
7 44 31 52 59 34 48 61 67 54 43 63 32 49 54 46 34 44 45 45 55 40 55 45 56 51 43 41 48
8 39 44 63 N8N 48 47 33 44 41 43 53 46 45 35 31 38 46 38 44 52 58 46 63 49 42 35 35 45 58 33 39
9 50 48 59 48 38 38 28 36 33 42 51 29 39 43 43 54 46 39 45 46 50 51 47 40 30 39 26 32 36 44
2022
5 54 49 39 27 29 28 39 43 38 47 52 45 38 39 58 53 59 38 40 43 32 37 29 36 27 23 27 36 40 44 45
6 45 40 59 67 50 34 41 41 45 40 38 33 33 53 46 41 59 49 42 49 [WESN s8 59 57 55 57 52 62 |2l s8
7 54 59 56 54 43 31 34 44 46 54 51 48 56 55 33 44 45 45 48 54 53 46 39 36 40 41 45 38 31
8 45 48 36 39 23 26 37 42 42 35 54 36 43 24 41 46 44 54 48 35 33 38 46 61 50 44 41 40 33 43 48
9 43 44 27 27 22 30 41 38 34 27 24 35 36 45 52 46 46 49 40 50 50 35 35 42 36 33 35 21 27 39
2021
5 48 49 37 40 36 40 43 38 34 41 34 37 45 52 54 46 31 42 50 50 52 59 53 63 59 32 41 26 28 29 42
6 36 22 26 59 58 31 24 29 16 38 28 55 59 67 40 53 55 49 49 40 39 33 42 43 32 45
7 29 31 40 41 57 56 41 39 32 31 38 32 30 50 48 27 36 35 38 59 50 45 50 65 49 o1 @@l 56 51 52 40
8 45 38 44 49 50 60 59 45 25 21 41 44 41 38 30 25 21 38 38 45 45 49 50 64 26 46 39 41 39 19 24
9 45 42 44 46 36 49 51 45 38 45 46 48 53 34 32 34 34 42 43 18 20 20 25 41 37 45 53 55 57 48
2020
5 47 59 33 45 35 52 50 38 45 45 32 41 40 55 43 41 34 28 29 32 23 47 39 38 31 42 34 47 45 36 43
6 50 51 39 59 63 51 50 25 46 48 53 45 42 45 48 58 40 61 65 48 49 45 42 48 51 25 28 44 37
7 52 53 66 57 55 37 61 58 43 48 49 56 48 53 51 47 60 54 46 55 50 29 36 54 53 48 35 54 63 36 36
8 27 37 40 33 46 44 50 68N 53 37 50 53 49 43 52 43 43 18 36 40 42 29 41 55 51 49 25 19 43 32 25
9 35 32 37 43 42 44 40 46 42 38 23 26 29 36 29 41 50 37 36 38 39 50 43 51 38 31 32 23 19 38

Figure23. Calendar view of MDA8 ozone observations from 262024 frommonitor 210373002Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390170018 70 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 52 63 43 41 49 38 35 51 39 36 46 46 56 27 40 55 48 53 58 64 55 48 52 58 55 49 47 56 42 49 58
6 51 32 52 49 42 51 52 45 49 25 53 AN 62 49 70 58 58 64 59 67 60 44 52 58 38 48 59 44 39
7 44 50 51 43 42 52 57 63 51 52 54 55 52 48 47 54 44 36 49 55 58 45 55 48 50 54 62 40 42 50 45
8 51 41 48 47 48 55 40 47 44 35 35 42 50 53 45 46 45 34 33 39 42 47 66 53 50 63 67 56 55 67 39
9 43 39 44 51 63 48 32 36 44 57 61 57 48 43 42 48 55 44 57 63 57 49 41 33 33 29 22 28 21 17

2023
5 33 34 35 44 51 52 47 53 51 52 60 43 49 47 47 43 48 54 61 36 45 63 56 68 51 55 57 50 65 48 49
6 66 B 61 61 63 59 51 59 67 46 43 45 43 62 46 58 67 38 47 54 35 36 63 58 51 41 [N 59
7 45 48 44 59 65 51 54 50 49 57 59 65 56 56 41 53 54 49 57 49 46 51 53 58 68 60 45 50 44 45 43
8 51 52 68 64 57 46 35 49 45 50 53 50 47 39 33 36 44 37 67 58 52 50 55 51 42 38 39 49 55 26 40
9 48 47 44 58 56 25 31 32 39 46 35 36 45 48 49 51 35 47 51 53 54 48 41 31 37 29 38 37 46

2022
5 51 51 43 31 33 35 42 49 45 56 59 52 43 54 56 55 56 45 52 54 39 39 38 49 31 35 33 38 49 51 58
6 40 43 61 66 61 43 43 48 47 48 53 45 57 53 40 59 49 48 60 6N 59 s0 o7 @2l s6 53 55 62 BN
7 55 61 64 63 51 42 52 34 44 51 62 53 51 52 59 61 41 42 62 55 56 52 50 45 40 35 38 42 44 40 45
8 42 49 54 41 37 39 34 35 36 34 48 38 48 34 48 46 52 53 59 45 41 40 39 59 53 43 47 47 38 44 40
9 47 46 31 37 34 33 38 43 40 40 28 35 37 41 49 49 54 52 41 61 48 34 29 40 34 35 33 22 29 37

2021
5 50 53 35 33 36 41 46 38 33 42 34 37 46 54 60 55 34 44 59 61 61 58 49 56 60 36 54 28 37 37 49
6 E5 26 33 60 64 47 34 34 23 40 49 60 60 68 39 51 65 59 47 41 43 34 48 57 37 44 40 44 50 37
7 34 31 39 46 46 46 53 41 32 37 38 41 40 42 40 34 39 38 44 48 46 58 59 55 45 52 60 53 43 44 44
8 41 40 44 52 56 60 52 53 37 38 37 45 44 43 36 35 26 33 38 49 49 54 45 68 40 42 50 38 32 26 28
9 4 44 44 45 37 46 57 44 38 40 50 53 50 42 31 31 47 55 52 20 27 28 30 40 38 44 53 53 47 49

2020
5 47 57 41 39 39 42 42 44 42 48 40 36 36 37 28 43 44 52 35 43 42 50 41 35 40
6 56 63 56 46 57 61 51 60 35 44 49 51 50 48 50 59 67 50 58 [l 52 50 46 42 51 54 29 40 50 39
7 62 56 64 61 64 51 54 |2l 64 53 49 53 48 59 70 44 @SN 49 37 48 36 36 46 55 48 34 42 59 39 40
8 37 34 44 32 38 49 55 60 68 52 43 51 58 43 52 47 39 20 37 42 53 49 44 46 48 46 26 23 42 40 43
9 51 36 41 41 47 52 45 62 45 43 24 44 35 34 32 49 48 37 40 42 43 50 48 60 44 36 39 21 24 36

Figure24. Calendar view of MDA8 ozone observations from 262024 frommonitor 390170018Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390170023 69 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 49 62 43 35 46 39 34 53 37 37 43 46 53 26 42 51 46 53 54 61 53 45 48 56 50 45 44 54 42 48 56
6 47 20 52 49 37 51 51 41 47 25 55 [N 62 46 64 59 55 59 58 64 53 42 51 59 34 49 58 41 35
7 44 66 48 38 39 47 51 61 46 53 61 54 52 47 46 54 45 36 51 53 52 49 55 49 52 55 64 38 39 48 42
8 45 39 48 46 47 50 40 43 45 36 35 38 48 51 50 42 42 33 33 40 44 48 68 52 51 68 66 56 57 63 43
9 43 40 44 53 63 46 32 37 44 59 62 59 49 43 42 49 57 45 58 62 50 46 39 33 34 28 26 28 21 20

2023
5 33 36 36 45 54 54 44 52 54 54 64 42 46 49 41 44 50 50 49 35 42 57 51 64 50 50 52 56 58 44 46
6 68 B3 638 62 62 62 60 50 59 65 47 41 50 47 61 46 60 66 37 47 54 36 38 62 52 51 47 G2 65 57
7 42 45 45 56 65 56 56 49 49 56 57 63 55 56 42 52 55 48 52 48 47 55 50 57 @@l 55 47 50 45 42 39
8 56 68 60 53 40 31 44 40 47 49 44 42 39 31 35 42 39 60 58 42 47 47 43 38 36 39 45 51 27 40
9 51 43 44 53 45 44 25 33 33 40 46 35 39 47 49 52 52 36 52 54 55 55 48 41 33 42 29 41 38 46

2022
5 50 52 42 32 34 38 44 49 47 54 61 54 48 54 57 55 58 45 51 51 39 40 37 50 34 32 30 37 47 48 58
6 40 46 62 67 61 43 42 48 49 49 53 44 53 46 49 39 58 48 49 60 SN 53 53 20N s+ 54 53 66 [N
7 49 50 64 63 49 41 54 33 44 53 60 54 51 51 61 59 38 45 58 52 56 55 51 45 39 30 37 4l 44 40 45
8 40 47 50 42 36 37 34 36 37 35 52 40 56 32 50 48 54 55 64 47 41 40 41 50 55 45 54 52 38 46 40
9 50 55 34 40 37 34 38 41 40 41 30 32 35 40 48 51 53 51 39 53 45 33 32 40 32 33 33 23 30 38

2021
5 48 52 32 29 37 42 46 37 33 44 36 41 48 56 61 57 39 51 58 62 62 59 51 62 63 39 53 30 38 37 652
6 56 29 37 61 65 45 36 37 26 43 50 61 63 @l 44 53 66 60 50 46 45 37 52 54 40 46 43 47 55 45
7 38 35 45 51 48 53 56 43 34 41 41 48 45 49 46 58 68 57 38 56 66 53 43 47 44
8 45 46 47 56 69 63 57 57 39 34 41 50 47 46 38 37 28 36 38 54 57 52 44 62 43 49 56 40 34 22 28
9 43 44 46 49 37 45 58 44 38 37 48 51 50 41 30 34 48 56 52 19 27 24 28 43 39 46 54 55 49 49

2020
5 51 58 44 41 38 52 49 39 44 42 31 41 39 45 42 45 36 34 32 34 26 43 47 46 39 47 42 51 44 34 40
6 55 61 57 46 60 62 52 58 32 43 50 51 50 47 51 56 67 49 57 68 48 51 46 42 50 53 30 36 44 35
7 64 57 62 62 64 54 53 69 63 52 50 51 47 61 63 43 [Nl 48 36 49 57 33 37 44 54 44 34 43 62 39 41
8 39 35 44 32 37 47 55 60 64 47 42 50 57 41 51 46 38 15 36 42 53 46 39 45 46 45 22 19 41 40 48
9 47 32 36 40 44 49 43 56 49 43 24 37 33 34 32 46 47 38 39 42 43 53 46 57 45 32 35 18 22 37

Figure25. Calendar view of MDA8 ozone observations from 262024 frommonitor 390170023Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390179991 66 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 51 62 42 43 51 40 38 50 39 39 46 50 54 28 44 54 46 52 59 62 52 48 52 59 54 47 46 56 43 48 59

6 50 26 55 51 40 54 54 44 52 26 55 6@l 66 65 52 J@OM 51 51 53 59 66 59 45 52 55 37 49 61 43 38

7 45 66 36 39 35 50 50 62 50 53 53 45 50 43 48 51 43 35 49 54 57 46 i) 47 50 53 58 38 43 49 42

8 40 39 48 44 48 53 37 43 42 34 34 41 47 55 44 41 41 33 35 39 41 50 66 50 49 55 57 50 51 60 37

9 41 38 43 52 53 45 30 34 43 51 63 57 48 42 42 48 59 49 57 56 55 39 39 34 33 25 25 29 25 21
2023

5 32 35 36 47 55 55 46 51 55 56 68N 44 46 48 48 46 48 60 56 37 49 61 63 WOM 5. 56 56 59 66 48 52

6 PDEE 70 0 66 61 59 51 57 66 47 41 47 48 61 44 59 66 40 46 55 35 40 63 54 50 45 [ESN 66 54

7 40 44 44 53 56 54 56 44 49 53 57 59 56 53 39 51 53 41 48 43 46 48 50 48 62 51 47 48 43 40 41

8 53] 55 59 62 56 42 32 47 39 47 46 44 43 34 28 28} 42 37 55 42 45 43 48 44 42 85! 34 44 55 25 37

9 52 44 41 43 43 46 21 33 31 38 45 35 41 47 49 51 51 34 49 58 54 41 52 44 35 44 28 33 39 52
2022

5 49 51 42 32 32 35 44 49 46 49 62 55 49 49 58 56 58 44 48 51 39 39 39 50 36 38 32 39 47 51 54

6 38 47 64 66 63 44 46 52 48 47 55 41 52 54 50 43 59 48 48 52 BN 61 51 o6 6@ 53 53 47 60 65

7 655 58 64 64 54 43 56 32 43 48 55 48 51 50 52 55 37 40 56 52 57 53 49 42 36 31 37 41 43 40 46

8 40 49 45 30 37 36 32 33 34 33 53 37 33 36 34

9 56 32 38 34 33 41 45 41 40 29 32 35 45 48 30 50 48 39 51 48 34 33 42 32 33 32 23 31 39
2021

5 52 52 3 32 38 42 47 38 34 44 36 40 48 54 61 56 35 50 55 61 58 60 49 60 56 38 49 28 40 39 54

6 55 30 3 64 62 45 35 35 24 38 53 61 63 GO 41 52 61 62 49 40 43 35 54 55 37 43 36 41 42 38

7 39 33 40 47 44 49 50 38 30 35 40 41 39 44 38 31 38 42 41 43 48 51 2 55 46 56 63 53 44 46 39

8 42 41 44 55 62 55 52 50 41 37 36 41 41 44 39 41 23 36 37 61 61 54 45 51 40 42 51 34 32 28 31

9 44 48 42 38 46 58 44 39 38 51 49 48 36 35 37 43 47 51 21 28 24 29 41 39 44 56 59 53 52
2020

5 51 59 44 38 38 51 50 38 45 43 32 44 41 48 42 48 39 39 34 35 27 43 48 45 38 49 42 50 43 35 40

6 54 64 58 50 62 63 51 60 36 46 50 51 50 45 49 58 64 50 60 Gl 48 51 46 43 52 55 29 34 40 38

7 60 54 62 57 63 50 42 60 61 52 48 46 44 60 62 41 64 47 39 44 52 37 39 44 48 45 34 42 52 38 37

8 37 33 3 32 36 45 51 57 64 50 41 50 58 44 51 46 36 24 37 47 57 48 42 48 48 45 25 24 42 35 51

9 51 35 40 40 44 48 40 57 41 42 26 39 37 36 35 46 48 39 42 43 46 52 50 61 47 37 35 19 25 36

Figure26. Calendar view of MDA8 ozone observations from 262024 frommonitor 390179991 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390250022 67 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 55 54 46 40 53 39 38 43 40 38 47 51 50 27 40 54 41 52 60 57 47 36 41 48 50 48 49 54 43 48 56

6 47 30 39 38 32 51 51 43 48 27 56 58 60 EBM 42 65 43 46 44 o7 M 65 42 52 53 42 52 52 38 44

7 4 54 41 31 46 51 52 50 49 54 54 55 60 56 58 58 46 43 47 62 55 51 51 49 56 52 59 37 32 53 40

8 33 38 49 51 NGB 46 49 53 39 39 48 51 52 54 40 48 39 40 40 43 45 59 56 59 62 62 64 58 50 51

9 48 38 42 41 55 53 34 37 48 53 56 57 47 44 47 48 41 38 61 64 64 51 49 33 29 29 29 30 22 26
2023

5 31 35 36 46 52 52 41 49 53 52 58 39 48 51 41 36 49 52 46 41 48 53 53 65 57 54 57 48 54 45 51

6 62 BN 66 61 53 6N 61 53 67 EBM 44 42 53 47 62 46 62 61 46 46 49 34 34 62 51 52 48 63 58 47

7 36 41 44 58 52 49 63 45 50 67 66 56 46 JGSM 34 55 57 44 35 44 49 44 56 45 63 45 50 41 48 41 43

8 43 47 63 @l 55 52 34 49 39 47 48 45 45 34 37 36 42 41 48 50 48 44 57 48 50 33 36 44 63 29 42

9 48 53 58 52 43 33 32 35 32 36 52 32 39 46 44 52 51 43 44 50 52 53 48 38 28 37 31 33 38 47
2022

5 31 34 30 39 47 44 47 55 49 40 48 63 54 60 45 44 43 38 38 36 39 30 33 28 39 43 48 42

6 45 41 59 63 57 38 44 41 48 47 47 42 37 55 49 40 57 47 44 43 N 65 52 60 58 60 53 55 65 55

7 53 62 60 58 44 35 45 36 34 47 40 56 53 53 53 51 35 42 47 43 51 57 50 42 40 38 40 44 48 33 34

8 43 50 39 33 25 32 34 37 45 37 55 34 42 25 43 42 44 51 52 36 32 35 46 43 51 43 39 40 27 44 48

9 40 40 32 30 28 28 40 38 32 33 24 34 38 37 45 45 43 45 42 46 49 35 35 38 34 33 33 20 26 36
2021

5 47 50 38 43 37 41 45 41 36 43 37 41 49 54 59 51 38 47 52 56 54 64 53 66 55 39 45 28 31 30 47

6 39 29 33 65 58 37 29 32 22 36 338 55 63 68N 43 53 58 54 46 38 43 36 438 50 38 45 35 32 38 45

7 32 34 40 46 53 67 45 41 36 36 41 37 34 51 43 28 37 35 39 59 52 42 54 56 52 55 53 63 61 53 44

8 46 41 46 45 46 51 63 48 35 27 37 39 37 40 31 28 23 43 37 48 54 47 55 61 36 22 43 41 32 18 26

9 42 43 45 44 36 51 51 45 40 44 46 47 51 31 35 40 36 46 53 24 25 25 24 41 38 44 51 63 49 46
2020

5 48 54 33 43 39 52 48 38 45 44 30 38 39 48 41 41 38 31 33 35 26 40 40 40 34 41 36 47 45 36 42

6 48 64 54 45 63 65 52 54 28 42 50 56 49 45 48 52 61 44 66 [EON 53 51 47 45 49 56 28 31 47 40

7 53 55 62 62 58 57 57 60 52 52 52 60 54 56 56 50 63 51 48 60 49 33 38 61 56 53 35 53 58 40 39

8 29 38 41 36 45 44 51 64 55 41 49 47 49 42 45 45 43 21 36 40 43 30 36 49 55 48 24 20 43 29 30

9 37 32 38 42 43 45 38 48 38 38 25 27 26 36 30 36 50 36 37 39 42 50 41 49 35 32 28 26 18 35

Figure27. Calendar view of MDA8 ozone observations from 262024 frommonitor 390250022Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390610006 73 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 57 60 48 39 52 39 41 57 40 37 48 52 53 28 40 57 49 53 63 54 48 47 54 54 52 49 58 44 48 57
6 49 35 48 44 41 55 56 46 52 25 64 73 70 71 47 73 62 60 61 72 72 63 46 56 59 40 53 57 44 42
7 45 50 52 40 49 53 61 56 47 55 65 61 57 53 52 58 51 42 49 61 55 57 60 53 57 54 67 40 37 52 47
8 46 45 53 57 58 61 44 51 49 39 38 50 54 54 57 46 49 37 37 39 42 46 69 61 58 [JONMEZN 66 70 66 48
9 45 40 40 48 69 49 32 41 47 58 59 56 48 43 42 46 51 42 59 64 63 52 41 35 35 27 28 30 25 28
2023
5 31 36 36 46 52 54 45 53 54 53 61 40 49 50 44 41 48 55 54 38 48 57 56 70 52 53 57 57 62 46 50
6 65 @@ 638 63 64 66 61 54 64 73 45 42 52 47 63 45 64 63 39 42 49 33 38 64 53 52 46 |G 62 64
7 39 46 44 59 57 57 58 49 50 59 60 64 53 62 38 55 56 55 50 55 47 49 54 49 N 57 57 52 46 44 47
8 46 49 64 72 58 50 35 48 45 50 60 51 49 38 34 46 47 38 61 71 54 46 64 50 43 37 36 48 58 28 37
9 46 49 52 58 45 48 30 32 32 43 57 34 38 44 46 51 55 37 50 53 52 51 48 40 29 37 24 38 41 46
2022
5 54 53 39 29 32 33 42 48 46 52 57 51 43 57 62 59 60 47 49 50 43 41 33 44 33 32 30 44 45 50 56
6 47 45 63 68 61 43 44 46 49 48 50 46 51 56 58 45 60 50 48 62 M 66 57 65 69 61 54 67 [WEEN 71
7 54 66 63 62 49 42 50 36 41 47 59 55 52 52 61 66 40 51 61 64 55 56 57 54 42 35 41 46 46 42 40
8 46 51 49 46 31 39 40 44 43 35 52 35 46 26 42 43 60 59 42 43 39 45 53 57 45 46 46 40 46 44
9 55 48 32 35 34 33 39 41 36 38 26 36 38 44 57 51 51 55 42 62 51 33 35 44 35 34 33 19 25 36
2021
5 51 54 37 35 37 43 47 41 34 43 34 38 46 58 61 55 33 48 58 60 63 62 53 64 69 39 55 29 35 35 50
6 52 28 30 63 70 42 30 39 23 43 41 61 65 70 40 51 66 56 52 52 43 34 49 50 37 44 42 40 50 44
7 36 33 43 47 59 53 50 42 30 38 42 40 42 51 45 35 41 39 43 58 50 49 58 67 51 63 [l 57 52 53 45
8 45 41 45 52 58 64 63 56 36 32 46 54 49 44 37 27 26 43 46 52 57 57 43 G2 45 51 52 49 43 22 27
9 42 42 45 52 39 48 58 48 39 43 50 54 60 42 32 36 48 50 52 22 27 25 28 44 40 49 58 58 52 48
2020
5 50 60 43 41 37 52 52 38 47 45 31 42 41 51 43 44 38 32 33 34 25 48 43 52 39 43 40 53 45 35 42
6 55 66 62 50 64 66 53 57 35 50 52 54 50 46 49 54 62 48 59 69 57 55 47 44 52 57 35 40 59 41
7 59 55 67 64 63 53 63 67 70 53 52 56 49 58 62 47 |Gl 58 42 59 66 34 42 51 67 49 39 47 @M 37 38
8 33 38 47 34 43 49 55 72 68 46 56 54 56 44 54 49 42 19 37 43 51 43 51 54 51 54 27 23 46 37 41
9 47 35 41 43 48 53 48 55 45 50 25 35 36 34 31 41 52 38 40 43 43 54 49 57 42 35 36 23 22 40

Figure28. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390610006 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390610010 71 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 51 58 43 38 49 36 36 47 38 38 47 51 51 21 44 53 44 58 59 60 53 45 44 55 52 48 47 55 43 50 57

6 47 32 50 45 38 52 53 43 49 27 58 70 @2l 63 49 71 61 59 56 66 69 59 41 52 59 38 51 55 39 40

7 45 5 47 36 42 49 57 57 49 53 57 51 54 46 45 52 43 36 55 58 51 57 55 49 52 58 65 33 32 47 40

8 40 40 49 53 47 51 48 46 49 38 37 45 56 62 51 41 46 36 37 41 47 48 68 55 54 71 66 57 64 58 46

9 45 41 44 53 61 49 32 38 43 65 62 57 46 41 42 47 55 47 53 60 56 43 39 33 33 27 24 22 23 20
2023

5 33 39 38 47 54 54 41 50 56 55 62 40 41 51 39 39 52 56 52 40 50 63 61 @M 57 55 55 56 66 46 51

6 61 P84 71 59 56 63 63 53 61 69 46 41 53 52 61 44 63 64 34 41 52 38 39 70 51 53 49 [E8N 61 57

7 37 43 45 54 63 57 57 47 51 60 59 64 51 58 35 51 53 49 45 50 49 57 51 52 OGNl 57 50 52 46 45 44

8 55 58 62 67 59 49 36 38 38 48 53 46 47 35 32 38 43 37 59 53 59 58 54 44 41 39 43 50 54 30 42

9 59 46 49 57 43 44 29 32 34 41 49 34 40 48 51 57 52 37 53 54 55 56 51 44 37 47 22 37 34 47
2022

5 52 50 41 32 28 36 42 48 39 46 60 51 44 48 55 54 61 36 45 50 39 41 33 45 27 25 28 38 43 46 54

6 39 43 62 70 57 40 42 41 48 45 49 38 48 2 50 41 59 48 49 56 71 59 53 70 65 55 51 52 66 68

7 46 58 63 58 51 39 55 31 42 52 56 54 40 50 63 61 38 44 58 56 53 54 56 46 38 33 37 43 47 44 45

8 40 48 48 42 31 36 35 35 40 35 54 42 52 29 50 50 54 58 60 42 40 38 42 47 53 45 53 47 36 46 48

9 52 54 31 36 35 35 41 44 41 37 26 33 37 42 51 50 49 52 41 52 47 36 33 39 35 34 35 24 29 39
2021

5 50 50 35 34 38 42 47 38 35 44 37 41 47 58 58 54 33 44 52 55 59 60 53 60 59 35 49 28 36 35 50

6 45 23 27 59 63 37 30 31 19 41 39 55 59 70 42 52 64 58 48 45 42 35 46 49 34 44 38 41 48 39

7 32 32 42 44 47 54 47 38 30 37 39 39 39 45 42 33 36 43 46 45 49 57 G 59 48 57 63 53 46 49 44

8 43 46 49 52 63 59 56 53 34 27 39 48 46 47 40 30 28 37 42 66 53 52 47 61 44 52 51 48 38 20 25

9 45 48 51 49 38 45 56 44 39 40 49 51 49 41 30 41 45 57 50 17 24 22 27 39 39 45 56 54 58 49
2020

5 48 60 31 44 38 53 51 40 47 45 33 41 40 50 41 46 37 36 30 32 21 44 45 44 42 51 36 51 44 36 4l

6 52 63 59 47 60 66 56 59 30 47 51 55 53 49 52 55 68 49 66 [l 53 50 48 42 50 50 29 41 47 41

7 70 63 64 69 67 55 56 @ 60 51 51 54 46 66 59 45 @GN 50 39 54 58 32 36 46 55 46 35 45 69 33 44

8 35 3 41 34 39 52 58 66 70 43 46 56 65 35 50 47 44 14 41 49 6l 46 42 50 53 50 22 21 46 42 43

9 44 33 38 44 46 46 44 51 50 50 24 34 34 38 34 36 54 40 42 42 42 49 42 56 43 34 36 22 20 38

Figure29. Calendar view of MDA8 ozone observations from 26224 frommonitor 390610010 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390610040 72 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 57 58 46 33 51 38 37 50 40 40 48 52 53 26 42 55 47 57 65 61 51 48 44 55 52 52 48 56 44 50 57

6 49 36 45 41 40 51 53 46 50 27 61 71 66 66 47 72 57 54 57 [JONMNESN 62 44 55 61 42 55 54 44 41

7 46 58 46 36 46 51 66 53 51 54 65 59 57 52 52 54 46 42 53 62 58 60 59 52 55 57 35 36 51 43

8 44 46 53 60 58 60 50 55 52 40 39 53 61 59 55 43 50 39 40 45 48 48 72 63 64 69 69 63 50

9 47 42 45 48 72 51 33 43 46 66 61 59 40 41 44 47 50 44 57 55 62 47 43 33 31 28 32 28 23 31
2023

5 31 37 37 47 53 54 40 50 57 54 60 38 49 52 36 39 52 55 50 40 52 57 56 @4l 56 55 58 58 61 43 49

6 61 @ 638 63 65 65 62 54 62 70 45 42 55 53 62 46 69 62 40 44 51 36 37 72 52 53 49 [YE8M 57 60

7 37 44 47 59 59 57 60 50 51 63 62 60 51 65 38 53 55 55 43 54 49 53 54 43 BNl 56 59 54 45 49 50

8 48 51 SR 59 50 35 48 45 48 60 49 49 43 35 47 49 40 56 70 @SN 55 62 52 46 42 41 55 59 34 43

9 62 51 55 55 44 45 31 36 36 45 57 35 42 48 48 59 54 40 52 53 55 56 52 45 35 44 32 38 40 49
2022

5 55 52 39 31 32 34 43 49 43 51 58 53 44 52 62 57 63 47 49 49 39 41 35 43 31 31 29 42 44 49 5l

6 46 45 63 [N 59 42 44 42 49 48 47 41 40 55 54 42 61 50 46 59 @AM 62 58 66 66 60 55 64 [WESN 67

7 49 63 62 60 51 39 54 37 41 51 50 66 64 38 47 57 59 53 59 60 51 42 40 39 45 47 45 40

8 44 50 44 44 30 35 39 44 44 37 53 41 49 32 49 51 51 66 54 44 39 39 45 59 53 44 47 44 38 42 48

9 48 47 31 33 31 34 41 43 38 35 24 35 38 47 57 50 49 53 41 64 47 35 38 44 34 34 35 22 29 40
2021

5 52 55 38 39 39 44 48 42 37 47 37 42 49 59 60 55 38 51 58 58 61 62 57 67 69 37 54 29 34 35 49

6 47 27 31 64 68 40 27 36 23 40 41 67 65 71 44 56 65 57 51 54 42 37 49 49 38 45 41 37 44 46

7 38 34 43 47 53 60 50 43 33 41 45 42 41 51 49 35 39 42 46 57 53 56 63 68 53 63 @l 58 52 53 46

8 46 45 50 56 57 64 65 54 33 28 47 54 52 45 37 34 31 43 48 56 60 63 50 @GN 38 55 50 49 43 20 26

9 44 46 51 50 39 48 55 48 40 45 49 52 57 40 32 40 42 49 52 21 26 22 26 44 40 48 57 59 61 52
2020

5 47 58 40 44 37 51 47 37 45 44 32 38 39 51 41 41 35 28 31 33 21 45 40 45 36 43 34 47 45 34 4l

6 50 61 55 45 60 64 54 57 29 47 50 54 51 46 50 53 64 44 59 69 52 51 45 42 48 50 28 39 50 42

7 58 55 68 67 59 48 62 68 56 48 50 55 46 56 56 45 70 50 39 58 58 31 38 48 55 50 34 48 67 38 43

8 31 37 43 33 43 52 50 Bl 62 41 49 57 55 44 53 45 43 18 36 41 49 40 46 52 51 50 24 19 43 34 33

9 4 30 36 42 44 48 44 50 44 46 25 29 30 36 32 39 51 36 38 40 41 45 43 50 39 31 33 21 19 37

Figure30. Calendar view of MDA8 ozone observations from 262124 frommonitor 390610040 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDA8 values above 75 ppb, and blue cells MBiA8 values
greater than the 99th percentile of the fiwgear distribution of ozone ronitoring data
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monitor 391650007 73 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 57 59 49 39 52 39 38 59 41 38 47 49 55 30 39 54 51 54 62 68 58 50 49 54 55 52 49 57 43 49 58
6 52 37 47 46 41 54 54 47 50 25 60 71 73 67 48 73 56 62 55 68 71 65 44 55 55 38 52 57 47 41
7 46 56 55 41 46 53 57 55 50 54 58 59 59 55 55 59 49 42 47 61 56 54 60 54 57 56 62 43 42 53 651
8 42 45 51 53 55 64 43 50 48 38 38 53 50 54 48 49 49 37 37 41 43 50 63 62 59 [SHMEAN 67 68 68 47
9 46 40 44 48 66 44 33 39 46 55 62 59 48 44 43 49 53 44 63 70 62 54 44 37 36 30 23 30 21 24
2023
5 33 36 36 48 53 55 47 56 54 56 60 41 47 50 47 42 49 55 59 37 47 60 56 69 53 55 58 58 64 48 49
6 70 @ 638 62 63 65 60 53 63 AN 46 44 51 45 65 47 62 66 41 48 53 37 37 65 57 53 42 [l 66 67
7 4 48 43 61 58 50 56 51 50 61 62 68 56 64 38 56 55 53 55 57 47 45 55 49 [G6N] 58 54 36 45 43 43
8 50 48 60 [N 54 49 36 50 47 51 62 52 50 42 35 41 49 38 56 67 53 43 65 56 43 36 35 47 47 28 37
9 45 50 48 60 46 48 28 34 32 43 53 33 37 46 49 51 55 37 48 52 54 54 49 39 30 36 29 38 45 48
2022
5 54 53 39 29 33 32 42 47 48 47 59 43 40 51 63 56 57 44 48 50 43 41 37 49 32 36 34 41 47 51 60
6 45 45 64 67 64 45 46 46 48 48 51 47 47 56 60 44 60 50 48 65 WEOM 66 59 68 71 61 55 64 [MEOM 69
7 57 63 64 63 49 42 47 34 41 46 62 54 53 55 58 64 41 49 64 66 59 58 55 52 42 32 44 47 47 44 38
8 49 52 50 47 33 43 39 43 43 35 53 35 45 32 46 46 49 61 57 41 37 41 44 49 59 45 46 46 40 44 42
9 50 44 32 33 31 32 42 43 39 38 27 37 39 44 59 50 53 56 42 56 55 35 37 42 34 35 34 21 29 38
2021
5 52 56 39 35 37 44 47 40 33 45 36 40 47 57 61 55 36 44 58 61 64 62 50 62 68 41 58 29 35 36 50
6 50 31 33 63 71 46 31 40 28 41 48 58 63 68 39 52 69 56 54 50 44 34 50 51 39 43 43 45 53 47
7 36 34 41 46 54 51 53 45 32 34 41 42 42 51 48 38 40 36 42 63 50 45 55 70 51 56 69 57 54 49 46
8 43 38 44 51 53 68 62 55 38 36 48 56 51 42 34 31 25 37 42 51 46 52 47 6Nl 50 44 47 54 40 27 27
9 4 41 44 54 36 48 59 46 38 46 49 55 61 43 31 33 48 50 53 25 27 28 30 45 38 48 59 59 49 51
2020
5 49 62 43 41 40 53 53 40 46 46 32 43 44 47 46 45 40 37 37 38 29 47 45 53 39 41 41 56 44 34 42
6 55 66 63 53 64 64 52 60 35 46 52 53 48 46 50 57 64 49 61 19 60 57 48 44 54 58 39 41 58 45
7 62 57 67 66 65 62 6L 68 57 54 54 54 50 58 64 51 71 58 42 58 67 35 40 54 65 52 41 49 [N 40 38
8 36 39 48 36 45 48 53 71 70 50 54 52 58 47 56 50 42 20 37 44 52 48 50 58 54 59 27 26 43 37 38
9 49 37 44 43 52 55 49 56 44 51 24 39 36 35 33 50 50 38 41 44 44 57 52 57 44 36 37 26 22 40

Figure31. Calendar view of MDA8 o0zone observations from 26224 frommonitor 391650007 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390350034 74 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 59 48 41 45 46 39 46 56 27 36 39 44 61 52 42 39 46 47 o2 BM 69 52 59 65 63 54 48 48 41 48 62
6 66 31 49 56 44 57 43 47 47 36 37 68 69 52 36 51 60 49 67 74 59 72 46 44 56 46 36 51 39 26
7 32 52 56 47 47 52 44 64 60 44 42 50 55 53 60 54 41 32 39 56 64 48 66 53 33 40 44 67 35 45 61
8 57 49 50 44 50 35 32 35 50 39 39 37 42 44 51 50 45 40 31 33 33 30 57 72 53 54 59 53 32 55 45
9 46 31 42 52 61 39 33 40 42 42 56 57 51 49 59 51 43 41 38 53 59 58 36 31 37 39 25 18 18 24

2023
5 29 36 34 34 41 45 51 45 45 49 61 66 49 42 45 51 41 44 52 32 41 45 57 54 34 41 49 61 58 63 61
6 PE BN 45 44 43 51 46 43 36 67 68 39 40 52 54 30 47 47 54 57 56 35 20 38 56 35 43 44 [PE@l 57
7 54 46 62 54 71 55 40 46 48 61 58 49 47 60 51 58 56 37 46 51 43 48 51 64 70 60 58 48 41 39 40
8 40 55 63 55 40 49 41 45 63 61 47 43 47 30 41 41 45 51 50 57 34 33 46 46 35 41 35 44 56 27 37
9 33 54 43 41 49 35 42 25 29 33 37 41 35 36 41 52 56 34 40 52 58 45 42 31 31 26 35 22 38

2022
5 38 20 41 20 27 37 46 47 60 65 63 63 45 48 62 55 35 22 55 48 45 30 34 39 45 32 40 39 57 56 54
6 58 36 63 43 53 54 40 47 46 49 54 61 51 57 69 56 61 43 45 51 [JEZNNESN 46 47 71 51 48 49 70 [NEEN
7 71 50 48 73 53 43 43 52 37 45 65 53 44 44 44 52 35 50 62 51 50 60 52 46 45 50 32 45 45 30 43
8 45 38 56 39 43 44 44 40 25 41 28 34 42 47 47 52 54 53 61 58 37 47 43 53 67 42 34 55 43 44 38
9 39 42 59 38 26 30 40 39 53 47 23 35 39 39 31 55 49 55 53 49 46 33 30 35 34 31 26 25 26 30

2021
5 53 60 32 41 27 41 43 39 38 68 69 72 66 62 58 32 65 47 37 38 41 39 55
6 61 34 62 70 65 33 41 47 39 49 50 62 51 41 43 66 47 46 53 45 32 53 54 41 43 42 49 50 34
7 40 24 42 48 57 50 50 42 39 41 30 31 39 58 50 43 49 47 55 62 38 33 55 52 58 60 70 72 65 34 48
8 47 36 50 54 62 63 65 52 56 35 43 44 50 42 41 30 42 31 50 57 53 69 49 44
9 37 41 40 51 45 46 55 49 38 41 50 54 49 43 38 44 55 47 50 52 36 20 30 44 40 44 61 33 42 33

2020
5 42 49 54 36 41 42 47 31 39 43 30 44 44 38 37 40 34 20 49 47 45 32 42 53 55 57 51 35 40 37 40
6 50 65 55 44 69 53 36 49 74 40 40 41 39 31 39 49 63 46 62 60 72 49 45 41 56 57 48 36 42 45
7 46 43 72 42 50 58 74 [ONMBIN 51 41 42 41 49 64 48 61 72 41 49 53 39 43 50 50 65 38 40 49 34 45
8 36 27 35 35 36 44 44 52 67 68 55 43 52 52 52 43 43 29 26 50 58 66 59 58 46 48 51 33 38 30 45
9 51 38 49 38 42 36 29 48 40 21 31 41 34 21 31 39 29 30 34 33 40 45 61 55 61 41 36 34 22 29

Figure32. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390350034 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390350060 64 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 55 34 25 37 44 35 39 46 25 34 36 41 58 44 41 34 41 43 59 JEBM 63 50 53 60 59 52 45 44 40 45 57

6 63 26 44 50 37 54 41 46 44 34 34 o3 6@l 47 32 51 53 36 53 63 53 64 42 39 52 43 33 47 36 25

7 28 49 53 49 47 51 42 58 54 39 37 46 5L 50 56 57 39 30 33 52 58 43 56 49 30 36 41 BN 29 44 60

8 55 42 49 41 45 29 27 32 47 38 37 38 39 40 48 47 46 40 29 33 32 29 53 6N 52 53 62 50 31 51 44

9 45 30 40 50 57 38 31 40 41 42 50 53 49 47 56 50 41 38 36 47 56 52 33 28 34 34 21 18 17 19
2023

5 28 34 31 32 40 43 47 41 41 45 55 57 48 42 46 53 42 43 53 33 43 44 51 53 35 38 49 61 59 60 59

6 I e 4 45 43 51 46 42 38 64 59 36 38 52 50 30 52 56 52 54 53 35 26 43 63 40 41 43 [N 52

7 50 41 55 51 [GBNl 46 36 60 57 45 47 56 48 56 54 36 44 51 37 46 48 55 63 54 57 40 40 37 37

8 35 49 60 55 40 44 38 43 56 58 44 39 45 29 39 39 43 46 47 52 29 30 37 41 32 39 34 40 53 25 37

9 33 53 41 40 47 34 39 24 26 28 33 34 33 32 37 50 54 34 40 50 53 44 41 31 27 23 30 21 35 45
2022

5 36 27 37 20 23 34 43 43 54 57 52 52 35 38 52 48 30 16 46 34 35 27 33 31 37 24 35 34 44 45 43

6 42 32 56 38 48 43 32 39 40 41 47 50 39 43 41 50 50 39 41 40 [NEGHMMNEEN 37 36 58 47 43 41 57 62

7 56 41 38 58 38 37 35 40 33 38 54 48 37 36 37 43 31 48 52 43 40 49 44 35 37 42 26 39 42 21 4

8 44 38 53 40 41 40 40 39 24 39 28 32 41 40 44 48 49 46 55 52 35 46 44 50 61 41 34 51 37 40 33

9 34 40 49 36 26 27 35 35 48 41 19 34 34 35 28 49 46 52 48 45 43 31 27 33 32 29 23 22 22 27
2021

5 45 46 22 33 23 35 38 36 35 39 31 34 39 50 55 59 53 58 59 61 55 57 49 27 59 39 37 33 40 38 53

6 56 25 27 56 63 54 19 22 30 26 38 42 52 47 39 44 61 38 40 39 35 31 49 46 29 31 30 31 29 16

7 24 20 37 34 39 38 38 25 31 32 20 19 25 40 34 28 33 33 40 45 29 24 42 41 43 48 56 54 46 27 39

8 39 29 42 43 49 52 54 34 40 25 22 30 32 33 35 20 30 22 41 48 43 41 46 52 20 38 41 37 24 33 30

9 29 3 32 42 38 41 45 41 34 35 44 41 36 32 28 34 37 36 40 37 23 17 27 38 36 39 50 27 34 26
2020

5 41 47 51 36 41 40 44 29 37 42 28 44 40 37 35 37 32 20 46 43 40 31 39 48 48 47 44 33 41 37 40

6 47 50 51 42 62 50 34 47 64 38 39 40 38 30 34 43 56 41 55 56 [GGM 44 42 40 53 54 45 33 37 38

7 42 38 GG 37 45 o NESHZIEN 48 39 38 37 42 64 48 58 64 39 44 47 38 38 42 47 61 39 43 47 29 38

8 25 24 29 32 34 41 39 47 59 55 49 39 46 45 48 40 38 25 23 41 51 58 50 48 43 44 44 24 36 26 39

9 43 3 44 37 40 34 23 38 33 19 29 33 34 19 29 39 27 30 34 33 38 44 54 47 50 36 33 30 21 29

Figure33. Calendar view of MDA8 ozone observations from 262124 frommonitor 390350060 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDA8 values above 75 ppb, and blue cells MBiA8 values
greater than the 99th percentile of the fiwgear distribution of ozone ronitoring data
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monitor 390350064 69 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 57 44 33 36 46 42 51 54 27 37 37 43 61 46 46 43 43 48 64 65 62 50 59 69 61 52 48 47 39 49 63
6 65 31 52 49 36 56 43 48 45 31 38 65 68 55 37 59 50 37 41 54 61 59 38 39 51 39 32
7 33 51 51 47 46 49 51 63 55 41 44 59 57 48 59 58 46 34 41 57 64 50 55 48 34 41 49 63 30 42 55
8 53 41 48 42 44 34 31 40 47 38 38 38 40 48 55 46 46 40 32 36 36 37 59 67 47 59 63 54 37 55 43
9 46 33 44 54 57 41 29 39 41 50 60 65 53 50 58 52 45 44 43 54 54 55 33 33 34 39 24 24 20 20

2023
5 31 32 34 41 49 52 51 47 47 51 67 69 56 45 52 56 45 47 63 38 47 51 59 60 39 45 55 65 65 65 66
6 PEOEN 3 45 48 54 47 45 41 66 65 38 41 57 55 37 56 63 63 61 61 41 26 44 64 43 38 56 [N 55
7 42 42 48 54 @l 52 41 42 50 65 59 42 49 58 47 56 57 47 52 50 46 49 52 58 64 58 59 43 40 38 38
8 42 51 64 57 47 44 38 43 52 57 50 36 47 32 38 49 43 25 26 29 19 20 24 22 21 40 35 44 56 26 41
9 40 50 38 39 48 35 41 23 21 31 39 37 34 38 44 53 57 36 38 55 63 49 45 33 32 24 25 18 42 51

2022
5 38 3 42 24 31 35 45 47 58 61 60 63 43 43 59 51 33 23 54 43 42 29 34 37 42 29 37 41 48 51 49
6 44 35 60 42 57 48 36 52 43 46 49 53 56 53 51 54 55 42 40 50 [ESHMNEON 34 44 68 48 45 47 64 65
7 61 44 48 59 45 42 44 54 33 49 64 54 45 41 48 43 35 53 57 50 50 58 49 41 39 49 30 45 46 30 44
8 45 38 54 39 37 36 36 35 26 44 31 34 42 38 46 48 50 47 60 52 37 49 45 54 53 45 41 52 41 40 33
9 39 42 48 34 25 30 39 38 53 42 23 33 32 33 32 54 47 51 49 50 44 32 30 33 32 29 23 20 26 30

2021
5 49 52 31 38 25 38 42 38 33 42 34 37 47 54 62 67 60 @l 61 69 63 63 56 40 65 48 42 36 42 40 56
6 60 28 28 59 69 58 28 32 38 41 48 59 59 51 44 47 65 47 49 49 39 33 51 51 37 41 39 42 36 25
7 38 25 44 38 51 50 53 37 34 42 33 37 34 45 45 37 46 37 45 54 37 32 45 52 54 54 62 69 58 33 41
8 46 44 57 55 63 60 58 45 51 32 36 39 38 39 42 24 39 26 54 57 52 52 59 55 30 52 54 44 33 39 45
9 37 40 45 50 45 46 55 48 39 43 49 50 47 41 36 44 54 48 53 46 35 21 31 42 40 47 56 34 43 34

2020
5 44 52 59 39 43 44 50 33 38 45 28 48 45 41 38 25 47 43 46 27 46 50 46 57 43 36 39 37 40
6 46 61 55 44 64 57 37 59 60 41 43 44 38 31 43 50 63 49 51 60 66 42 43 40 54 57 43 35 38 49
7 48 38 56 34 43 62 65 |JEOMMGN 49 39 32 36 50 63 46 64 67 36 40 50 37 36 40 51 57 37 42 46 34 43
8 34 25 32 35 38 47 44 51 56 54 8 56 51 51 36 40 23 49 54 63 47 48 50 46 39 26 35 29 45
9 44 33 45 40 41 35 29 39 39 25 31 35 36 22 30 39 27 33 36 34 40 47 55 50 57 39 36 34 22 30

Figure34. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390350064 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390355002 71 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 58 44 34 41 46 42 52 53 26 35 37 42 60 46 42 45 43 51 64 69 67 52 58 66 62 52 46 45 40 45 60
6 65 32 51 53 43 55 42 46 45 34 36 67 70 53 37 59 61 48 60 69 69 70 45 37 56 50 36 51 44 28
7 34 50 57 46 53 55 49 69 61 44 38 54 60 54 64 62 42 32 41 59 65 51 62 54 36 41 46 68 38 47 71
8 66 47 51 41 50 36 30 39 50 40 38 34 40 45 57 52 47 40 31 34 33 33 63 @@l 55 58 66 55 36 58 45
9 47 31 40 53 62 44 30 40 43 46 57 60 52 48 56 49 42 42 41 54 61 56 35 20 27 36 26 21 19 21

2023
5 30 34 34 36 47 49 53 48 48 58 45 47 56 36 46 50 61 60 39 47 52 63 63 65 65
6 IE 1 50 47 48 38 56 59 37 48 54 62 63 60 37 25 45 63 47 41 43 SN 62
7 57 48 60 52 BN 54 39 46 50 60 60 52 49 69 52 61 59 41 50 56 42 47
8 61 52 44 47 40 45 62 61 53 44 49 29 43 42 46 47 49 56 36 34 46 46 32 39 34 39 56 25 38
9 39 55 46 41 61 43 44 23 26 32 37 37 29 33 39 49 51 31 38 52 57 46 41 31 31 24 34 23 40 47

2022
5 38 32 44 27 33 37 46 46 58 61 56 57 43 43 57 51 32 23 54 44 41 28 33 37 43 32 38 37 51 50 50
6 52 3 6L 41 51 53 37 47 43 42 50 54 52 56 59 57 55 38 40 50 [NEGHMNEEN 36 42 62 54 45 45 61 69
7 64 42 46 61 54 41 42 50 38 45 63 54 45 39 42 50 40 58 65 56 56 63 57 50 45 52 40 47 44 30 41
8 46 38 53 40 44 44 40 38 25 40 28 35 41 47 49 51 52 51 62 56 38 46 42 51 61 42 34 54 42 43 36
9 35 41 53 33 26 28 37 38 49 46 20 36 38 38 31 56 50 55 51 46 48 32 29 36 33 30 24 22 25 30

2021
5 48 51 30 37 22 39 40 37 33 42 34 36 43 52 61 65 61 67 66 69 62 62 57 36 65 48 39 34 40 39 57
6 61 39 33 62 67 59 35 45 43 36 49 55 63 50 41 42 66 49 44 52 45 32 53 55 45 43 40 48 41 34
7 38 24 42 43 56 58 57 41 34 37 27 32 38 54 48 40 44 40 49 55 36 31 45 50 53 57 68 69 63 32 46
8 45 30 43 49 59 60 61 49 52 35 43 48 47 40 38 26 39 31 44 50 49 54 59 SN 40 53 60 54 42 46 43
9 34 37 36 49 43 42 53 45 36 38 47 50 48 41 34 40 53 48 44 49 33 21 31 42 39 43 57 32 38 31

2020
5 43 50 56 36 43 42 47 31 38 44 29 47 44 43 40 42 42 37 49 46 47 30 43 50 50 54 47 35 39 36 39
6 48 63 53 45 64 54 36 50 65 42 41 39 40 31 40 50 58 40 54 60 67 46 44 40 54 57 48 35 39 44
7 45 41 58 35 47 57 es NESMNEN 52 40 36 37 44 59 49 56 68 39 45 49 39 42 42 50 42 45 48 34 43
8 33 29 37 36 35 42 43 52 63 62 53 45 49 49 49 41 46 29 24 50 59 65 52 55 45 50 55 34 45
9 50 41 50 38 43 38 33 46 45 23 30 37 37 22 32 42 28 32 34 33 39 48 59 59 61 42 38 37 24 32

Figure35. Calendar view of MDA8 o0zone observations from 2€224 frommonitor 390355002 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390550004 68 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 56 49 41 40 45 47 50 56 27 36 36 42 56 43 42 44 37 55 64 65 60 47 o2 M@l 58 50 43 46 39 49 53

6 62 30 46 51 37 56 41 43 43 32 37 66 62 51 38 55 48 43 50 63 68 65 41 37 56 49 35 50 40 28

7 37 49 53 42 49 53 50 61 53 42 38 46 51 50 61 58 43 32 39 57 59 48 56 52 36 38 50 65 39 44 68

8 57 41 44 40 44 31 11 48 38 37 32 37 42 52 48 44 38 30 34 33 35 61 64 48 56 64 53 35 51 41

9 45 32 41 53 64 45 28 43 44 48 54 62 54 50 57 50 42 44 42 52 63 58 36 28 31 39 27 24 24 23
2023

5 27 32 31 36 43 48 44 43 46 49 62 63 57 48 55 52 42 51 47 33 46 47 51 58 38 44 49 57 58 59 60

6 66 65 46 44 46 49 45 40 40 61 61 32 37 52 54 38 50 51 55 55 53 33 25 39 55 40 38 44 [N 50

7 46 41 51 48 64 53 40 44 47 61 54 46 47 66 47 53 51 43 45 51 40 47 45 56 58 55 53 48 38 36 38

8 36 54 64 51 43 42 38 45 56 57 52 39 44 28 41 41 43 48 49 53 37 34 42 41 31 36 32 39 54 21 36

9 40 49 41 39 51 41 45 26 27 32 38 34 34 33 39 47 48 31 36 48 52 45 39 29 30 23 32 24 38 41
2022

5 40 35 44 33 40 40 46 50 58 63 56 56 42 38 59 51 32 24 53 42 42 29 35 38 42 34 38 37 49 49 49

6 50 35 60 42 49 51 38 48 42 43 44 53 48 47 58 55 56 38 40 47 iGN 35 45 64 51 47 48 59 68

7 60 44 47 57 48 40 42 45 36 50 60 51 45 43 40 46 37 54 58 48 50 55 50 43 39 49 32 46 42 30 44

8 44 39 56 41 43 38 41 40 29 43 27 36 39 43 43 49 47 48 55 50 35 46 40 49 34

9 35 42 47 29 25 27 37 41 44 43 21 36 30 39 33 53 49 52 49 46 45 32 32 38 31 30 22 19 27 30
2021

5 49 52 34 40 24 40 43 38 35 44 36 39 49 54 62 64 6L 67 64 62 65 61 53 40 67 47 40 34 39 43 57

6 62 39 31 62 68N 58 34 38 43 36 49 54 61 53 43 44 65 48 40 47 44 33 54 53 45 44 41 44 41 35

7 40 26 43 39 57 59 59 41 34 37 29 35 39 56 47 39 45 37 50 56 39 35 42 49 56 63 PESM 67 64 35 41

8 46 33 43 48 60 60 61 47 49 33 25 46 47 43 38 27 37 25 44 52 52 53 60 [Nl 43 53 58 52 40 49 50

9 38 37 3 47 44 44 54 48 38 41 49 50 49 41 35 41 53 51 44 49 34 26 31 44 40 46 60 35 42 34
2020

5 46 54 61 41 47 47 52 35 40 48 29 52 50 45 45 46 48 41 51 49 51 31 37 53 51 61 50 37 43 37 42

6 54 65 57 45 60 58 41 51 68 44 46 42 46 35 48 55 58 45 5L 62 65 44 45 43 58 61 48 42 44 46

7 46 46 59 36 49 62 65 65 WEOM 54 41 37 37 46 62 52 61 66 40 50 53 39 41 45 49 64 40 48 48 36 45

8 34 20 40 40 37 42 45 51 57 64 55 46 49 50 49 38 45 31 30 45 60 65 45 54 46 50 56 32 38 31 45

9 49 42 50 40 44 39 34 45 47 27 32 38 38 25 35 43 29 35 35 35 43 51 60 57 62 43 39 39 24 33

Figure36. Calendar view of MDA8 ozone observations from 2€2R4 frommonitor 390550004 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390850003 75 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 61 41 38 43 44 42 49 58 31 38 40 44 62 57 46 41 47 46 o2 EM 73 53 61 68 64 54 48 49 44 49 29
6 65 33 49 55 44 57 43 46 48 37 38 70 70 54 39 47 64 50 71 73 57 69 45 43 57 50 36 45 43 29
7 32 48 62 47 51 53 45 66 63 44 43 47 52 53 64 60 41 33 38 56 65 49 64 56 36 40 44 69 38 50 64
8 61 53 53 45 53 36 34 32 48 40 40 37 46 47 53 51 47 43 33 36 34 33 57 69 59 57 63 56 35 59 46
9 43 34 43 55 66 46 34 42 45 44 60 56 52 47 57 49 44 42 38 50 58 55 39 27 35 38 27 17 21 25

2023
5 33 37 35 37 43 44 52 50 46 53 60 68 55 46 51 56 45 49 58 38 47 48 62 58 39 44 53 66 63 67 68
6 E2EaN 48 47 50 57 52 47 44 65 69 40 40 56 55 37 52 48 59 61 63 39 28 47 60 46 46 46 66 58
7 55 47 60 52 72 58 40 48 51 64 63 58 48 65 55 61 64 44 49 53 52 55 53 63 69 63 59 58 39 38 41
8 4 56 63 55 44 45 43 46 66 63 48 45 47 29 45 44 47 51 53 59 36 35 48 47 36 43 37 42 55 29 42
9 35 50 47 46 46 38 43 28 32 39 36 42 37 36 42 52 56 33 41 53 63 48 43 33 37 26 33 24 44 45

2022
5 41 34 45 31 35 42 48 49 57 64 65 64 44 48 60 55 35 28 53 47 50 33 39 40 45 33 43 37 54 56 54
6 59 38 62 42 54 55 41 48 48 49 56 62 49 54 68 64 58 40 41 47 |[JEOMMNESN 42 42 61 64 48 46 66 [HESH
7 IE 47 39 67 59 48 48 51 38 41 67 55 43 45 42 59 41 63 68 55 56 66 56 49 43 49 39 50 48 33 43
8 50 38 60 45 50 48 46 42 28 41 29 36 44 55 51 54 55 54 63 59 40 50 44 55 67 47 35 54 43 45 41
9 38 43 63 44 31 35 43 42 52 45 23 36 44 42 32 59 54 58 56 48 47 35 32 37 37 32 27 29 29 34

2021
5 49 53 33 41 27 42 43 38 40 43 36 39 44 55 63 67 67 72 71 75 71 63 60 33 68 51 38 39 43 42 56
6 63 44 39 66 71 67 35 45 48 44 54 49 64 53 42 40 66 50 47 61 48 32 53 55 42 43 42 51 52 36
7 42 26 42 52 60 62 58 40 37 41 31 29 39 55 50 45 50 44 52 60 40 32 47 52 55 64 72 64 61 34 44
8 47 33 45 53 55 61 65 51 53 37 40 53 49 43 41 29 44 38 45 59 51 63 oL G 45 59 58 55 47 48 43
9 37 41 37 46 43 45 54 48 36 39 49 55 45 43 40 41 52 47 45 49 36 26 31 43 40 42 59 33 39 34

2020
5 42 50 54 38 44 41 48 34 40 43 32 44 46 41 40 42 36 31 46 46 47 41 44 52 56 58 48 36 42 37 39
6 50 65 55 49 66 53 36 48 66 43 41 43 42 33 42 49 63 46 63 59 69 49 47 43 58 58 50 34 49 45
7 48 40 73 41 50 55 75 |CMMNEeM 54 41 40 37 48 57 51 61 71 39 50 56 43 46 51 50 65 45 49 50 35 47
8 34 35 36 38 33 45 47 51 63 75 55 45 50 50 50 46 45 31 27 46 58 64 57 56 41 47 54 35 40 30 44
9 51 43 51 39 43 37 30 46 43 28 34 37 38 24 33 42 32 35 37 36 39 46 64 55 65 44 38 39 24 34

Figure37. Calendar view of MDA8 o0zone observations from 2€2I24 frommonitor 390850003 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390850007 69 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024

5 60 40 38 43 43 41 47 54 29 35 37 43 62 54 45 40 40 44 53 @l 69 52 56 65 62 53 47 48 41 46 40

6 63 34 46 52 43 54 40 40 47 32 37 65 EOM 51 37 49 59 49 64 69 61 65 46 40 58 46 34 43 43 29

7 30 51 58 43 48 55 44 61 60 42 38 45 50 56 51 62 40 31 36 57 62 49 58 58 34 39 43 68 36 49 64

8 59 48 48 40 46 37 35 32 49 41 40 34 41 43 48 52 44 40 31 34 33 33 53 67 58 57 59 56 35 55 46

9 45 34 41 49 59 47 32 41 45 42 57 54 51 47 55 48 42 38 38 46 62 54 39 29 33 39 27 16 21 24
2023

5 29 34 32 34 42 44 52 50 45 51 63 68 54 48 53 58 44 46 56 37 47 47 59 59 38 44 53 65 63 64 66

6 PEEl 48 48 48 54 48 43 40 o7 @OM 37 41 58 58 37 51 49 58 62 61 36 25 47 62 45 46 42 [P 57

7 64 45 60 53 @@ 59 39 50 52 63 64 57 47 64 52 64 65 42 48 57 43 50 52 61 65 63 59 52 40 35 44

8 38 57 65 53] 44 45 41 48 63 66 44 47 47 27 43 41 47 48 54 60 38 34 47 46 32 41 36 41 55 27 40

9 34 58 48 44 48 39 46 24 29 37 35 41 36 34 40 49 52 33 41 48 55 46 41 31 36 25 31 25 40 41
2022

5 35 32 40 28 31 37 44 46 50 60 57 55 36 37 54 48 30 24 45 39 40 29 34 35 39 31 39 32 43 48 47

6 47 3 59 40 47 49 36 38 43 41 43 50 41 42 59 60 53 36 40 41 [@OM 68 33 39 51 52 44 40 54 66

7 62 41 33 56 47 39 39 44 34 35 58 48 34 38 37 46 31 53 56 47 48 55 51 44 44 46 34 46 42 31 38

8 43 35 54 39 46 41 43 39 27 38 26 35 39 48 45 47 48 48 56 50 33 42 39 47 56 40 30 43 38 41 38

9 34 3 52 31 22 27 37 39 45 42 19 35 40 37 29 49 48 53 47 44 40 34 31 39 33 29 24 25 26 31
2021

5 48 49 30 38 24 38 39 34 34 41 34 36 43 49 59 60 56 61 59 63 59 56 51 30 63 45 35 36 40 39 53

6 57 38 32 62 65 59 32 39 42 44 51 47 58 50 41 41 62 44 44 52 43 33 50 50 40 40 38 40 41 32

7 37 25 41 49 54 49 51 40 33 34 25 23 38 52 48 41 47 40 50 55 41 29 41 50 53 61 66 58 57 32 42

8 44 30 43 50 58 59 59 48 48 34 42 39 45 41 38 25 37 24 35 52 49 58 55 68 44 54 55 54 41 46 41

9 35 41 36 45 43 45 54 46 34 39 50 53 41 42 36 38 48 44 41 45 36 24 31 42 40 42 58 31 37 31
2020

5 40 52 55 37 44 43 48 33 38 45 30 46 43 42 41 42 35 31 48 48 45 36 40 51 54 53 50 35 42 36 40

6 50 64 53 48 65 53 36 45 66 45 42 42 42 33 40 47 60 41 54 60 65 48 46 43 53 56 47 35 42 43

7 46 43 65 43 47 51 68 - 68 38 39 40 & 44 55 49 57 68 42 41 51 39 44 47 46 61 37 43 41 32 44

8 31 37 3 36 30 41 44 47 60 EON 52 41 46 45 49 38 44 31 25 43 53 57 49 53 37 38 44 34 36 29 43

9 47 41 50 38 40 37 30 41 36 24 31 35 34 22 32 41 27 33 34 34 39 46 56 58 56 40 36 38 25 32

Figure38. Calendar view of MDA8 o0zone observations from 2€224 frommonitor 390850007 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390930018 62 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 56 38 35 36 44 42 42 50 32 33 37 39 56 48 46 38 43 40 56 59 56 51 54 62 56 48 42 42 39 45 57
6 60 30 48 49 39 52 41 48 43 29 31 57 61 46 33 50 47 38 42 51 53 55 37 33 51 37 35 47 37 25
7 28 46 50 44 49 50 48 57 57 47 38 48 48 46 56 55 42 33 38 53 57 45 52 47 31 37 42 60 34 43 55
8 55 42 47 39 44 35 33 37 45 37 36 39 37 45 52 46 41 39 33 35 34 32 56 62 49 55 58 53 35 56 44
9 43 35 44 51 60 35 29 38 41 42 55 62 54 48 58 51 46 43 41 53 54 52 32 32 31 38 26 23 22 22

2023
5 28 31 30 36 42 44 48 44 41 46 57 58 50 42 45 48 39 43 ESM 33 42 44 55 43 37 39 49 57 58 58 59
6 G 45 44 41 47 43 45 39 59 56 33 36 51 48 28 45 49 53 54 55 36 26 37 58 38 338 40 [NEAN 51
7 28 40 50 43 56 44 34 33 42 52 54 39 43 47 41 50 47 35 41 42 38 42 42 49 60 46 52 36 34 31 35
8 39 45 58 50 40 43 39 47 53 46 38 45 28 34 39 43 41 43 43 30 31 46 41 38 36 31 40 48 27 36
9 36 44 35 37 42 33 33 22 23 31 33 31 31 34 39 42 49 32 34 48 57 46 40 30 26 22 22 13 34 42

2022
5 36 31 39 25 29 39 45 44 50 55 57 68N 40 38 52 48 28 19 49 42 43 24 33 34 37 27 34 37 43 49 43
6 36 32 54 35 50 43 34 44 39 40 52 49 46 44 48 57 53 41 38 54 [JEONNNESN 37 42 WA 49 43 43 62 61
7 56 42 40 55 46 41 38 51 34 42 62 49 40 35 44 51 38 51 55 52 48 56 49 41 38 42 31 41 42 26 42
8 44 36 46 34 35 35 33 35 24 40 29 29 36 35 43 49 46 38 52 43 33 44 38 45 45 39 35 44 40 38 32
9 31 38 46 35 24 28 32 29 49 37 25 29 34 33 29 46 45 48 47 41 40 32 28 30 28 26 22 22 24 30

2021
5 46 45 24 31 22 34 36 35 35 35 30 33 40 45 53 53 54 [GSM 57 MEA 54 54 47 32 53 41 38 38 40 34 49
6 55 26 28 55 59 50 29 24 33 38 44 43 52 44 39 38 59 42 45 48 36 28 44 49 30 39 31 37 30 24
7 43 46 32 31 31 29 30 32 37 36 33 42 33 41 48 26 22 34 48 45 42
8 38 56 58 58 49 47 37 40 45 43 38 40 36 42 27 49 55 51 55 57 51 33 53 55 44 36 43 41
9 38 37 40 46 42 43 54 43 35 39 48 49 45 40 32 39 50 41 49 44 32 25 30 39 37 44 53 30 37 31

2020
5 40 52 54 38 42 42 46 32 38 42 29 45 43 38 35 41 33 28 40 43 45 25 39 48 37 54 40 36 38 32 37
6 42 58 49 42 59 55 33 50 51 38 38 42 40 31 40 45 60 42 51 53 57 46 42 37 50 54 42 31 31 35
7 4 30 52 26 40 53 57 o1 6@l 46 35 28 31 42 56 47 57 57 35 37 44 36 41 33 43 53 34 40 45 29 37
8 34 23 29 31 34 43 38 42 48 49 44 37 44 46 48 33 40 26 22 37 49 56 46 43 42 45 21 21
9 38 33 3 35 25 36 38 20 30 29 29 17 24 30 27 28 31 29 35 36 50 45 52 38 33 28 18 28

Figure39. Calendar view of MDA8 ozone observations from 26224 frommonitor 390930018 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 391030004 68 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 59 61 49 40 47 42 46 54 27 38 39 42 58 43 46 53 44 53 63 63 63 49 57 68 60 51 47 48 37 49 60
6 62 29 45 47 37 53 45 50 44 24 44 65 [EOM 60 41 58 50 44 47 60 62 63 40 45 52 40 39 52 40 30
7 36 53 53 40 45 50 52 61 54 42 47 61 60 52 58 59 47 35 48 60 64 54 56 54 40 46 63 64 37 48 60
8 53 43 48 41 48 43 31 43 48 37 38 34 42 48 52 45 45 37 31 36 37 47 57 64 53 57 67 56 52 55 43
9 47 35 49 55 56 46 28 38 44 48 57 62 58 50 59 52 45 47 47 53 55 54 30 31 30 37 23 31 23 20

2023
5 32 34 34 44 53 55 51 49 50 59 62 60 63 48 57 60 49 59 57 35 47 53 56 40 49 55 62 61 60 [ME2H
6 7O o0 47 49 56 48 44 37 62 58 38 38 58 52 38 53 60 64 61 61 36 21 41 62 40 37 61 @M 55
7 40 36 40 50 64 48 43 39 49 59 56 57 48 56 46 55 55 50 55 53 48 42 48 56 56 55 54 43 42 33 37
8 38 47 57 55 53 41 35 31 48 48 46 37 40 36 36 38 40 39 45 44 39 42 43 42 34 40 34 44 49 22 4
9 39 48 36 38 47 41 40 21 24 31 36 32 33 39 44 45 49 34 33 49 58 50 44 30 25 21 24 16 37 51

2022
5 43 40 44 27 43 39 46 51 57 61 59 60 44 42 57 50 35 24 55 44 44 33 33 45 41 32 36 39 47 50 52
6 45 37 59 47 56 48 43 53 44 42 51 50 52 46 57 46 56 43 42 51 |[JicHMel 41 56 67 53 49 48 63 67
7 64 49 52 60 50 48 49 44 42 52 64 54 48 46 53 48 37 51 54 53 50 54 47 45 36 48 39 46 45 37 44
8 46 44 55 42 41 33 39 42 28 45 34 40 44 37 48 49 51 51 57 46 37 49 45 51 53 45 43 49 37 33
9 40 20 46 35 28 28 40 45 45 41 22 36 31 34 39 50 44 53 47 46 45 30 32 32 30 30 22 15 25 31

2021
5 50 54 33 35 28 38 44 40 36 43 36 39 46 56 61 60 60 65 59 62 60 61 58 40 65 45 40 32 37 41 55
6 49 31 27 60 68 55 29 31 41 49 46 57 58 54 43 46 65 45 45 51 59 33 51 50 37 42 40 40 38 32
7 40 27 41 41 51 46 50 41 35 41 37 36 37 45 49 36 45 38 48 48 40 38 43 53 51 50 52 61 53 39 42
8 47 33 50 58 56 60 56 48 50 34 37 45 44 42 40 22 31 26 54 54 48 52 54 57 37 47 58 48 37 35 54
9 4 40 47 48 41 45 54 45 38 42 48 50 50 42 33 46 44 53 59 45 33 20 31 40 40 45 61 37 45 39

2020
5 40 47 52 33 36 41 46 29 34 42 25 41 49 43 43 44 40 28 40 45 39 30 41 49 44 47 37 35 36 31 37
6 41 55 47 32 47 52 33 55 62 43 40 52 61 42 43 39 49 53 41 40 45 53
7 51 43 55 38 50 68 52 64 60 47 39 34 36 48 61 45 59 63 41 39 53 40 37 43 51 56 36 38 48 43 45
8 39 27 3 35 39 51 49 56 55 52 49 50 66 55 45 36 41 33 30 42 47 56 40 54 54 49 44 30 39 32 50
9 43 3 45 40 43 35 34 41 49 28 30 34 36 24 31 37 29 35 38 38 43 48 56 53 59 39 37 34 22 29

Figure40. Calendar view of MDA8 ozone observations from 26224 frommonitor 391030004 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 391331001 70 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2024
5 58 64 49 37 47 47 50 55 27 37 35 44 57 44 43 50 41 58 68 67 63 47 o2 g2l 55 52 47 48 37 49 66
6 64 34 46 51 39 52 42 48 45 29 44 66 67 56 40 58 48 49 54 0 SN 66 42 40 54 42 38 54 41 32
7 37 50 53 40 48 50 55 66 58 42 44 55 55 53 60 61 47 35 45 63 63 47 58 52 39 46 58 66 35 44 61
8 56 44 46 47 48 44 28 37 51 37 40 34 41 45 52 46 47 40 31 36 36 43 62 66 51 65 63 59 42 55 44
9 51 33 48 52 59 50 29 40 43 55 59 60 58 51 56 51 45 45 43 52 61 52 32 28 30 36 25 29 23 21

2023
5 31 33 33 38 51 55 47 52 49 55 61 70 68 51 59 60 49 58 51 37 49 54 56 67 40 49 54 59 62 65 67
6 P2 67 55 46 47 54 45 44 39 62 63 37 39 58 58 44 52 61 69 62 61 38 29 43 61 45 33 64 [NESN 58
7 46 37 45 50 56 45 49 53 64 60 54 57 63 55 58 59 57 55 56 52 48 53 63 62 60 64 51 46 34 41
8 40 56 68 61 47 44 40 40 55 54 51 42 42 42 42 41 42 44 49 51 47 38 41 47 35 44 60 26 37
9 39 53 41 40 57 43 47 27 30 35 45 35 34 37 46 52 49 38 36 54 56 51 42 31 32 25 31 23 44 43

2022
5 44 43 46 36 51 42 49 58 62 65 67 61 47 44 62 54 36 27 57 43 45 35 38 50 45 32 41 44 52 51 54
6 51 36 62 46 58 54 43 55 46 47 51 51 60 62 65 44 57 42 44 51 [JENNESN 42 52 WM s6 49 60 65 2l
7 68 52 53 64 46 44 47 45 42 49 59 55 47 46 45 46 35 32 55 51 48 54 51 47 38 49 36 46 49 37 47
8 46 42 58 44 44 37 40 42 29 50 33 39 41 44 50 47 49 51 55 47 36 45 46 53 53 46 37 53 37 41 32
9 47 42 49 31 28 26 41 43 44 43 19 37 29 38 38 58 48 55 46 51 50 27 33 36 32 30 23 13 26 29

2021
5 46 54 32 32 23 39 42 37 33 42 33 37 43 52 60 62 58 63 61 61 60 60 58 46 66 42 40 28 31 42 53
6 54 29 23 60 68 55 32 33 44 44 42 55 61 52 40 43 59 43 43 45 40 33 53 52 44 42 42 43 48 34
7 40 27 44 39 57 48 52 40 36 43 29 34 32 48 46 36 44 34 48 47 37 40 40 41 51 50 55 [EEM 53 38 41
8 46 33 45 49 67 60 57 44 47 28 38 41 45 43 36 23 27 24 51 54 48 53 58 67 42 48 57 47 35 40 56
9 37 39 36 47 41 45 52 46 38 41 46 51 48 38 32 44 48 61 53 49 30 22 27 36 35 41 56 37 41 33

2020
5 42 53 60 40 46 46 53 36 39 48 29 47 55 43 42 46 49 34 49 45 45 32 43 48 47 53 46 33 40 37 40
6 47 63 55 35 46 56 40 51 59 37 41 41 40 35 53 54 61 47 46 54 61 42 43 39 49 58 41 41 54 45
7 44 40 58 33 50 64 590 @@l 70 51 39 37 39 51 63 45 63 62 38 40 54 42 41 49 52 60 40 42 53 49 46
8 38 27 41 37 43 49 47 60 61 62 57 45 59 56 49 41 42 34 29 48 60 60 46 56 56 52 43 27 39 33 45
9 48 3 48 41 45 338 34 45 50 29 32 36 37 26 32 39 30 35 34 36 41 50 59 51 60 40 37 37 25 27

Figure41. Calendar view of MDA8 o0zone observations from 2€224 frommonitor 391331001 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 391530026 70 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 54 64 46 39 47 48 48 53 27 37 37 42 53 44 44 52 43 57 70 63 61 46 59 68 59 51 46 48 36 48 65
6 61 34 48 48 39 52 42 48 44 29 45 64 66 56 40 56 30 35 53 o1 M 68 44 46 52 40 42 59 41 32
7 37 53 53 42 49 51 57 67 65 43 47 64 67 55 61 62 47 38 51 68 68 51 59 52 43 47 63 67 36 45 64
8 56 45 46 48 49 46 28 39 52 39 41 37 45 50 61 48 49 41 31 38 38 47 63 69 54 64 68 60 47 54 44
9 51 35 49 55 63 49 30 41 44 55 69 64 58 53 59 52 46 45 46 55 66 58 32 32 29 35 23 30 19 19
2023
5 30 32 32 38 55 55 46 51 51 56 66 66 67 51 60 60 49 60 51 38 49 56 56 65 43 52 57 63 63 65 |l
6 e 6© 58 49 50 58 49 43 39 64 64 38 38 59 57 41 56 66 68 61 62 37 28 42 62 44 36 69 [WEEM 59
7 44 41 47 57 @M 57 48 49 52 63 58 55 54 63 55 60 58 55 60 53 50 46 51 62 60 57 61 49 44 36 40
8 40 54 68 60 53 46 41 38 56 54 51 41 44 41 41 43 41 44 51 52 45 42 42 47 34 39 35 47 60 24 38
9 41 52 39 40 54 42 42 24 30 31 43 33 31 38 46 51 52 32 36 54 59 50 42 30 29 23 31 19 44 49
2022
5 41 39 42 29 46 39 46 56 61 63 64 58 44 46 61 51 38 25 55 42 45 33 36 48 43 32 39 43 51 51 53
6 47 34 60 49 60 51 42 58 45 44 52 52 56 55 58 38 56 43 46 52 |[JEONMEEN 44 54 WM 52 49 56 64 69
7 66 50 53 62 49 49 52 48 44 54 60 55 45 51 50 48 39 52 57 52 50 54 51 47 39 50 39 46 47 38 50
8 45 44 56 47 43 38 40 42 31 52 36 40 48 44 51 45 54 53 59 51 38 47 48 57 55 47 41 54 39 41 33
9 45 48 49 33 30 28 44 46 46 45 21 37 30 39 40 59 48 55 47 55 47 27 33 36 31 31 22 13 27 30
2021
5 46 50 29 28 22 36 41 37 30 42 33 36 44 51 59 62 57 60 60 62 59 59 55 42 63 43 40 27 30 43 55
6 53 30 24 57 66 53 32 25 41 46 59 43 46 55 10 51 50 43 44 14
7 40 26 44 43 35 45 32 37 32 49 47 37 44 38 50 53 43 42 52 48 56 55 56 |2l 51 42 43
8 48 38 46 54 67 61 60 48 49 29 33 44 44 45 38 20 26 27 55 58 46 53 59 61 44 46 57 48 36 39 56
9 38 41 41 49 40 44 51 45 37 42 46 50 47 37 31 44 46 59 55 45 30 20 29 38 38 44 59 40 46 36

Figure42. Calendar view of MDA8 ozone observations from 262024 frommonitor 391530026 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MDIAS8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390410002 66 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 57 63 43 37 48 33 38 54 30 37 43 42 54 32 39 46 52 58 63 56 47 60 61 59 46 45 48 41 49 54
6 58 30 51 51 34 53 51 18 51 64 68N 61 41 61 55 56 58 53 |67 62 43 52 45 33 41 56 37 37
7 38 53 52 38 38 48 51 62 47 44 45 57 57 48 51 57 45 38 44 55 54 47 52 47 46 40 52 62 42 50 51
8 48 41 41 39 46 49 39 42 44 35 39 35 43 42 52 45 47 40 36 38 41 48 64 60 54 60 [EOM 56 57 59 45
9 46 38 43 57 @2l 49 31 36 46 55 64 58 54 45 50 50 45 32 34 46 42 42 25 26 24 24 18 19 15 16
2023
5 31 33 32 43 51 55 51 40 47 53 62 36 51 45 51 54 48 56 66 35 45 56 53 59 44 52 51 54 57 44 48
6 63 66 59 55 48 61 48 46 45 65 45 42 36 44 49 33 54 |GG 46 45 54 31 28 39 56 47 34 59 @M 59
7 43 40 36 54 58 42 41 41 45 59 55 60 56 56 39 54 50 49 56 54 49 43 46 49 52 50 50 37 41 38 39
8 39 49 53 59 42 43 36 42 42 48 50 46 42 26 32 35 43 36 45 45 47 42 56 44 39 33 33 42 48 28 37
9 36 46 34 48 44 35 26 20 28 36 42 28 31 40 39 45 49 32 35 49 49 48 46 34 21 22 16 19 30 42
2022
5 47 49 36 27 32 32 41 48 51 53 52 51 39 39 56 52 41 22 51 45 44 39 36 46 31 29 32 38 44 48 52
6 40 33 56 52 55 40 42 46 41 40 47 38 45 46 50 48 53 46 47 55 J@OM 66 50 47 60 48 49 48 59 65
7 55 50 51 55 42 38 38 29 38 43 60 49 48 41 45 38 35 39 48 51 45 47 40 39 34 35 33 41 44 35 40
8 45 42 42 3 33 35 33 36 19 30 36 33 32 28 41 36 48 49 58 40 27 43 40 45 54 38 37 48 37 39 32
9 39 43 37 27 28 30 41 36 37 37 26 32 30 30 43 48 43 49 33 46 38 30 33 34 26 31 23 18 24 31
2021
5 46 52 30 33 31 39 41 36 32 41 33 35 45 51 57 55 44 52 53 55 57 56 50 38 60 42 45 31 36 39 46
6 50 24 25 53 63 48 29 32 32 28 33 46 53 52 36 45 56 43 45 44 39 30 45 51 28 42 40 36 36 34
7 37 32 42 38 42 46 47 42 30 32 36 34 36 45 45 32 43 34 36 48 42 40 41 58 49 58 56 59 40 47 44
8 40 32 61 61 44 47 40 35 37 46 44 42 34 22 24 26 41 47 48 48 47 53 36 44 45 43 37 30 26
9 41 39 39 45 38 47 55 44 38 39 44 52 51 40 34 43 45 50 52 33 26 21 33 37 37 61 39 40 40
2020
5 38 53 50 35 38 46 50 32 40 42 32 42 56 43 42 42 43 38 41 38 30 34 46 50 43 46 44 46 39 32 42
6 47 63 54 37 55 57 42 50 47 33 44 46 38 40 42 55 56 40 41 56 62 47 45 42 51 57 35 44 45 55
7 47 47 54 51 51 |67 5o MESMEN 45 44 34 42 52 60 47 57 60 37 42 47 37 33 46 52 54 36 40 57 35 38
8 34 28 3 31 35 44 48 55 61 51 45 50 55 44 40 40 41 35 32 40 50 48 43 50 51 52 34 27 38 29 50
9 39 33 43 39 49 40 40 44 44 32 18 35 32 28 28 42 28 34 36 37 42 47 51 52 55 42 35 27 22 28

Figure43. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390410002 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390490029 69 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 59 64 51 41 49 31 41 57 33 37 43 44 57 35 39 59 53 55 62 67 61 45 56 6L 61 51 51 50 45 49 55
6 54 32 52 48 36 54 52 48 48 19 56 o8 [ 65 43 61 57 65 52 56 [EOM 69 45 56 50 40 43 54 45 40
7 40 53 52 46 42 50 58 65 59 47 50 54 60 57 58 64 49 40 42 58 58 50 56 53 52 43 54 63 37 54 58
8 47 47 46 45 55 62 37 41 48 37 39 37 43 41 58 46 52 44 37 39 41 49 65 638 63 64 @M 61 58 63 51
9 50 38 45 49 64 53 32 37 47 56 63 57 51 48 53 53 43 43 43 63 54 57 39 34 34 31 27 30 24 17
2023
5 31 31 32 43 49 54 50 49 48 50 61 43 53 46 53 45 51 56 55 37 45 56 51 63 48 51 54 57 58 42 50
6 63 69 61 58 52 64 49 50 49 65 51 46 43 48 58 39 58 [WEOM 49 44 54 33 37 43 59 52 38 [JEONMNON 65
7 48 44 41 57 62 49 47 49 48 62 61 62 61 63 44 59 58 64 59 56 53 41 49 53 68 54 55 41 45 40 41
8 46 48 56 65 45 46 43 48 49 51 53 50 51 30 37 39 43 40 57 55 51 46 57 54 43 36 37 45 60 30 37
9 42 55 42 53 51 43 33 27 29 38 57 34 35 42 40 55 53 37 43 52 55 50 47 33 22 24 22 29 36 49
2022
5 51 55 41 29 37 35 43 51 53 53 54 54 39 39 60 53 45 34 54 46 44 39 37 47 32 34 35 39 44 49 54
6 48 40 60 58 60 42 48 50 45 47 52 46 54 55 60 47 56 46 48 52 [JESNMNEON 53 48 M 59 53 59 69 66
7 62 58 57 55 45 45 45 36 46 47 54 54 57 49 54 44 41 50 62 53 51 51 46 50 39 37 43 46 51 37 44
8 49 46 51 48 35 37 39 43 32 29 45 36 44 36 46 36 51 50 58 41 37 45 48 49 62 43 41 47 37 41 35
9 42 42 33 28 32 29 41 38 36 38 26 38 30 38 54 55 47 53 37 56 56 31 37 40 30 33 26 20 26 31
2021
5 46 54 36 36 31 40 42 36 32 41 33 36 45 53 63 56 45 53 50 55 64 58 53 48 64 45 54 28 31 40 49
6 49 30 34 58 64 53 29 40 29 32 34 52 61 61 39 48 62 50 53 46 47 34 48 50 34 44 40 41 38 38
7 36 31 41 43 52 45 55 47 32 35 38 38 37 49 47 35 42 32 38 55 43 39 48 59 51 56 66 64 46 47 47
8 44 32 43 52 60 60 59 58 41 36 41 50 45 43 35 35 26 29 47 51 62 52 49 [WEON 39 45 61 49 42 37 35
9 45 41 40 49 39 48 56 48 39 45 46 53 57 42 28 45 46 52 54 38 31 25 36 43 39 48 63 49 41 43
2020
5 35 50 47 35 36 43 52 37 40 45 31 45 54 44 46 46 46 44 43 39 30 36 49 55 44 46 43 51 45 35 45
6 51 66 60 48 65 62 47 54 43 41 49 49 44 44 48 56 58 39 58 59 68 58 47 42 53 64 42 46 52 62
7 51 47 60 53 58 0N 64 66 65 48 46 42 46 55 56 51 67 59 43 54 58 42 36 50 56 57 42 44 64 45 41
8 34 32 42 34 42 48 53 63 68 54 52 52 55 48 39 45 44 38 33 43 50 46 45 55 54 58 35 26 40 30 42
9 45 3 42 38 43 45 43 49 44 39 20 35 33 29 29 42 33 34 35 37 41 52 58 55 53 41 34 33 21 27

Figure44. Calendar view of MDA8 ozone observations from 26224 frommonitor 390490029 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390490081 65 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 51 62 46 34 44 28 35 51 30 35 40 40 51 32 36 54 46 53 60 60 54 38 55 54 56 46 45 46 41 47 55
6 52 27 51 48 30 45 47 43 45 16 53 59 63 56 40 57 46 48 47 61 56 54 36 50 42 30 40 53 37 34
7 38 51 43 42 40 46 50 65 59 40 46 55 53 46 47 53 35 35 39 52 55 47 50 43 44 41 52 60 32 45 46
8 39 38 39 38 44 48 37 39 39 31 34 33 44 42 54 38 41 35 34 37 39 49 66N 59 54 55 65 53 56 53 41
9 43 36 44 50 6BMl 45 28 31 39 51 62 54 48 43 49 50 39 40 44 55 48 51 33 27 30 28 24 27 19 16
2023
5 27 29 31 40 50 56 46 45 47 52 63 37 51 47 50 43 52 58 56 37 45 58 53 62 49 53 55 57 57 42 50
6 63 67 59 58 54 62 49 48 48 63 45 43 38 45 54 37 56 M 47 42 53 32 34 40 56 46 34 |[JEiNesH 59
7 39 38 39 52 65 41 45 44 45 58 56 56 56 57 40 54 51 57 59 48 48 43 45 48 60 46 46 35 38 36 39
8 46 51 58 61 47 42 37 45 45 48 50 46 47 27 33 42 40 38 51 50 51 45 52 50 40 36 36 44 54 29 37
9 43 51 3 48 47 37 27 28 29 38 50 32 33 43 40 57 51 36 41 52 56 50 47 33 21 23 21 23 37 47
2022
5 47 50 3 27 35 33 42 52 52 52 55 54 39 41 56 52 43 33 48 41 39 38 39 47 30 30 30 36 44 46 49
6 43 38 56 58 60 41 45 51 43 52 49 41 51 39 51 42 53 46 48 49 @l 62 51 53 0N 53 50 61 62 64
7 57 55 55 57 39 38 41 32 44 47 50 50 52 47 57 41 36 44 55 47 45 46 41 43 35 35 37 39 48 37 43
8 42 43 44 44 31 32 34 34 26 28 41 35 45 35 44 36 49 53 60 39 33 41 42 51 55 38 41 45 36 37 32
9 39 45 30 28 30 29 42 37 37 37 24 32 28 34 56 57 41 48 32 58 46 29 35 34 26 29 24 18 26 31
2021
5 42 50 33 34 31 37 40 35 32 40 32 37 46 52 61 59 43 56 54 57 63 56 51 45 59 42 55 30 36 40 52
6 50 290 3 53 61 49 27 3 26 31 33 51 56 60 39 50 59 44 49 43 43 33 50 49 32 42 37 37 40 35
7 34 31 40 42 47 42 50 42 31 35 34 34 34 46 43 30 42 34 38 52 43 42 53 56 49 58 61 61 36 48 44
8 40 32 44 52 62 54 53 50 41 31 38 43 40 43 35 30 25 27 47 50 58 51 46 63 33 44 54 41 37 31 29
9 43 41 42 44 36 45 51 44 36 41 42 49 54 35 28 46 44 53 57 32 29 21 34 38 36 42 58 46 43 43
2020
5 36 51 48 38 38 45 48 33 37 41 29 41 52 37 40 45 42 39 42 37 28 36 49 46 40 42 40 44 40 31 43
6 45 50 54 43 62 58 45 54 46 36 46 46 41 41 44 54 56 36 52 60 60 52 43 37 49 54 35 42 51 62
7 49 46 56 51 55 [l 56 WE@M 65 42 44 39 43 55 57 45 59 55 35 43 54 34 30 47 55 52 35 40 58 41 39
8 31 20 39 30 36 48 51 64 62 48 46 54 56 46 41 43 40 36 33 43 52 46 39 50 50 51 30 22 37 30 43
9 39 30 3 34 39 42 39 48 48 37 20 32 31 29 29 39 32 33 35 36 41 49 50 52 54 39 32 27 20 23

Figure45. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390490081 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390890005 64 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 54 60 39 33 42 24 32 55 28 34 41 41 51 35 33 45 48 48 58 64 53 40 48 56 57 47 49 46 45 47 52
6 53 34 46 43 29 48 47 44 45 20 49 61 [ESMl 62 37 52 46 46 38 54 61 64 41 50 45 39 38 48 38 38
7 36 48 48 39 37 48 53 57 51 42 44 51 60 52 51 60 43 37 39 51 55 45 51 47 51 41 57 59 31 49 50
8 39 38 39 40 50 53 33 33 46 38 40 33 41 39 50 42 47 42 32 36 38 45 31 63 60 58 50 54 49
9 48 35 43 47 53 61 31 35 47 52 58 54 50 45 51 49 39 42 38 58 53 54 36 31 32 28 19 26 19 16
2023
5 31 31 30 42 51 55 47 48 50 50 62 40 53 48 51 42 52 53 51 38 44 53 52 63 48 50 56 57 60 42 52
6 63 64 58 53 45 62 48 45 46 66Nl 43 43 46 46 53 45 54 6@l 42 43 51 32 30 41 57 50 35 64 [E8H 58
7 46 39 39 55 58 45 43 46 46 60 59 58 63 57 30 45 53 53 53 43 49 33 38 45 50 42 43 40 46 39 41
8 44 46 52 63 44 42 44 47 46 50 49 46 48 32 39 40 41 39 50 51 49 45 53 46 41 34 35 46 63 30 38
9 a4 51 42 50 49 41 34 27 31 38 50 33 36 41 40 53 50 40 44 50 52 50 41 30 19 21 22 31 32 43
2022
5 49 53 41 30 35 34 44 52 51 54 52 53 38 38 58 50 45 29 49 38 40 36 34 44 31 34 31 36 42 46 50
6 47 36 56 54 56 40 45 46 42 47 48 43 43 39 58 43 50 41 45 45 |[NiSHMNGSH 48 45 60 55 48 49 2l 60
7 56 53 53 54 40 39 41 29 41 41 45 50 56 44 48 40 35 43 51 46 46 49 42 42 37 30 37 42 49 32 36
8 42 43 46 40 31 29 33 33 30 24 40 33 37 30 43 30 43 47 51 35 34 41 46 44 48 39 35 39 28 35 32
9 38 37 27 21 22 22 34 34 32 29 18 35 22 33 42 46 40 47 32 44 44 28 32 35 28 30 23 17 22 24
2021
5 45 51 32 35 30 39 41 35 30 40 32 35 40 47 58 54 44 49 47 52 54 56 53 39 60 44 46 26 23 38 47
6 45 28 27 55 61 44 24 32 24 23 25 36 53 57 35 46 59 46 47 38 42 33 46 46 35 40 37 33 31 32
7 28 27 37 40 51 52 44 32 33 33 29 33 31 45 41 31 37 29 38 52 43 39 43 49 48 52 62 59 44 42 44
8 43 30 40 49 54 54 60 55 41 32 39 46 40 44 34 30 21 28 43 45 53 47 47 59 41 44 50 47 32 38 28
9 42 38 37 47 34 45 51 44 39 38 43 49 47 36 29 40 37 48 51 41 31 22 34 40 37 44 54 45 38 39
2020
5 35 51 47 36 39 46 50 38 39 45 31 43 52 40 41 42 44 29 41 37 28 35 43 51 38 42 38 41 43 33 4l
6 47 63 59 44 55 59 42 30 35 46 47 37 41 45 53 54 35 48 50 62 51 44 39 46 62 38 44 42 51
7 44 42 52 47 54 60 50 52 49 41 40 36 40 45 50 43 53 51 42 43 48 35 29 39 47 53 36 40 54 30 39
8 28 29 36 32 13 43 48 53 59 41 48 48 47 42 29 33 38 34 30 37 42 34 36 44 40 47 27 19 35 26 34
9 35 29 33 35 39 36 37 39 35 35 19 29 25 27 25 33 30 32 32 34 39 44 49 47 50 35 32 32 21 26

Figure46. Calendar view of MDA8 o0zone observations from 26224 frommonitor 390890005 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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monitor 390890008 62 <-- 99th %ile of 2020-2024 observations
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2024
5 53 56 46 38 42 24 35 52 31 35 39 40 52 33 39 53 48 51 58 59 52 39 49 53 57 46 47 46 41 45 54
6 50 31 44 43 30 49 47 43 44 19 55 58 62 60 38 54 49 54 43 52 [JEOMMNGSN 41 51 45 38 40 49 41 37
7 37 51 46 39 36 46 55 56 53 44 50 52 57 50 51 59 45 39 41 55 56 47 51 45 47 38 50 51 29 47 48
8 37 43 45 42 52 60 36 39 45 33 35 36 44 41 54 43 45 39 36 37 40 46 5o [NESHNGSMNGEN 62 59 58 56 48
9 46 37 46 45 56 53 30 35 45 55 61 52 47 43 50 51 43 44 41 51 46 48 35 20 30 29 26 30 21 18
2023
5 24 26 28 38 47 51 44 45 47 47 57 41 49 46 51 39 50 50 46 35 42 49 47 58 45 48 52 54 53 36 42
6 59 62 53 53 47 58 46 45 44 60 42 39 39 42 50 38 52 61 42 39 46 30 32 38 51 48 32 [EEN 62 54
7 4 37 38 48 54 40 44 46 44 58 57 53 57 59 35 54 53 52 55 45 48 35 41 51 55 48 47 36 41 37 40
8 46 45 54 [NESNl 47 43 40 46 44 47 47 44 46 28 35 36 38 38 48 47 50 44 50 47 40 33 35 43 58 29 37
9 39 50 40 48 42 39 31 27 29 37 50 33 33 40 39 54 52 36 44 48 54 49 43 31 19 23 21 28 38 46
2022
5 47 47 37 27 35 34 43 49 52 48 51 52 35 37 56 48 43 36 47 43 40 36 35 43 27 32 32 33 38 44 46
6 44 38 56 56 56 38 45 47 41 50 45 42 45 49 53 40 53 45 45 40 |[iSHNGSN so 4c JEEN 57 49 57 0N 60
7 57 56 56 51 42 34 42 33 42 45 47 48 53 46 53 37 36 41 52 46 47 48 43 45 38 29 38 44 50 34 38
8 45 40 44 30 33 34 37 34 27 42 32 40 30 44 33 46 48 52 37 33 42 44 51 55 40 40 44 31 37 33
9 37 40 30 24 27 28 39 35 33 34 21 35 25 37 50 48 41 47 33 52 48 28 34 37 27 29 23 19 24 30
2021
5 44 46 31 31 28 36 37 31 30 38 30 35 42 49 56 51 40 45 45 53 55 54 49 49 56 40 49 29 31 40 46
6 44 29 30 53 56 44 26 35 28 27 30 46 58 58 40 48 57 51 50 41 44 34 46 48 36 41 38 33 30 35
7 33 30 38 38 48 49 46 41 34 34 35 34 35 46 40 31 42 30 37 56 41 37 45 52 47 54 [EGM 57 41 45 45
8 41 31 41 50 54 47 50 44 33 29 30 40 40 42 33 34 23 28 40 45 48 48 47 57 38 42 49 42 36 35 32
9 43 39 39 44 35 44 50 44 37 46 43 48 51 37 26 43 38 51 53 37 30 21 31 40 34 43 56 49 43 42
2020
5 34 50 46 37 37 46 46 31 32 42 25 38 50 39 41 39 39 42 40 35 25 32 40 46 38 40 37 43 41 31 42
6 45 50 54 44 56 56 42 51 35 38 44 45 39 41 43 52 55 36 53 53 58 52 42 35 47 54 37 39 47 55
7 44 41 53 46 54 56 55 55 52 40 41 35 39 48 46 44 60 47 38 48 50 36 32 44 51 48 37 40 57 34 37
8 28 29 36 29 38 44 46 53 56 43 47 46 49 38 32 37 37 33 29 38 43 36 36 47 44 51 27 21 35 25 35
9 35 32 35 35 37 39 38 39 38 34 17 15 28 27 25 34 28 31 31 34 36 45 43 47 47 36 30 29 21 25

Figure47. Calendar view of MDA8 ozone observations from 26224 frommonitor 390890008 Green cells represent MDAS8 values below 70
ppb, yellow cells indicate MDAS8 values greater than 70 ppb, red cells indicate MDAS8 values above 75 ppb, and blue celis MOIA8 values
greater than the 99th percentile of the fivgear distribution of ozone ronitoring data
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Comparison of Firgnfluenced Ozone Exceedances with Historical Concentrations

Po{d 9t! Q& 9EOSLIIAZ2YLIt 9 O&uysd demandwhtien syiddi§inclugeRA O G S &
comparison of the eventelated exceedance with historical concentrations measured at each monitor
requested for data exclusion. Examples of supporting documentation includesgnies plots

overlaying five years ofata and fiveyear percentiles. The Exceptional Events Guidance indicates that if

the flagged data is above the 9@r higher percentile of the fivgear distribution of 0zone monitoring

data, or is one of the four highest ozone concentrations within one year, these data can be considered

outliers and provide strong evidence for the event.

Figure48 shows the MDA8 ozone concentrations (solid blue line) from tiepugh Augus2023(top)

and 2024 (bottompat the Kentucky Nature Centé210150008 monitor in theCincinnatNAA where

smoke enhancements are observed. Increased ozone aboveyhar®9' percentile (red dotted line) is

evident on multiple datesas indicated within grey columns. The grey columns indicate dates when

aYy21S s6+a 20aSNWSR (2 0SS LINBaSyd Fd GKS Y2yAd2N f
(HMS) Fire Detect and Smoke Plume Data overlay. Ozone concentrations were elevatsiteatrall

OhioNAAs during these datesHigure48through

390890008: Reynoldsburg

- -

A
—
—

Figure73), demonstrating that the region was impacted by awide evens.

All the OhioNAAmonitorsrecordedmultiple MDA8 ozone concentrations above their 99th percentile
values duringhe period ofMaythrough August023or 2024 indicatingrare ozone episode At all
monitors, the observations from many of these days were in the top five days of thedareperiod

between 2020 and 2QE in many locations they were the single top value.
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210150008: Nature Center
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210150008: Nature Center

M I L L L LT L

o 2020 - Smoki Dy = = 2028 - Fuw Vear D9th Kl ———3024  MDAR  ===2024 . NAACS

N

1

i:igure48. May-September2023(top) and 2024 (bottom}ime series of MDA8 ozone concentrationé, 5
year 99" percentile values, and dates with NOAA HMS smoke indicationsiahitor 210150008
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i:igure49. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor#f®373002
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i:igure50. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@89170018
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i:igure51. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@9170023
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i:igure52. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@9179991
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i:igure53. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@89250022
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i:igure54. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor389610006
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i:igure55. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor389610010
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Figure56. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentrations, 5

—2024 - MDAB
year 99" percentile values, and dates with NOAA HMS smoke indications at mor889610040
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i:igure57. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@#650007
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i:igure58. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor@89350034
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i:igure59. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor889350060
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390350064: Berea Boe
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i:igureGO. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor@89350064
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i:igure61. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor389355002
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390550004: Notre Dame
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i:igure62. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor@89550004
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390850003 Eastiake
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i:igure63. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor389850003
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i:igure64. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor889850007
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i:igure65. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor389930018
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i:igure66. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor@8#%030004
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Figure67. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentrations, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor8@#331001
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Figure68. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentrations, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor38#530026
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i:igure69. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@9410002
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390490029: New Albany

2

towd)
*

]

R T

S 2023 -Smoke Day = = 2023 - Fue Year 90th Rilw ==——2023 - MDAB- === 2023 - NAACS

390490029: New Albany

Observed rone a3

g

i:igure70. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor3@89490029
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P
P
1
I .

B

R T

S 2023 -Smoke Day = = 2023 - Fue Year 90th Rilw ==——2023 - MDAB- === 2023 - NAACS

390490081: Maple Canyon

iiﬂ---i- =52 TEEE S ogtiem an_pr " - - -~ .t -

Omarved uone oas

B

L

HH T TETE EEEREE RO IS

== o

T 2029 - Smoke Day = = 2024 - Fiuw Year 96th Kilw =304  MDAB:  ===2024 . NAACS

i:igure71. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor8@89490081
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i:igure72. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor889890005
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i:igure73. May-September2023 (top) and 2024 (bottom) time series of MDA8 ozone concentratiohs, 5
year 99" percentile values, and dates with NOAA HMS smoke indications at mor889890008

82



ALPINE
GEOPHYSICS
The MDAB8 ozone concentrations measunedhe summer of 202at multiple OhioNAAmonitorswere
not only the top five observations for the year, but also the top five observations over the past five years
(20202024).Figure74 provides historical context of ozone concentrations at Byeamoremonitor
(390610006 and presents the MDA8 concentrations across the past five years wiguthmer2023
episode standing out in the figure. This period is among the observations that exceeded'the 99
percentile threshold for the fivgear period and are among the highest observations during the five
years.Figure74 through Figure79 clearlydemonstrates that summes 2023and 2024includedMDAS
observations that were unusually high across allghesented OhidNAA monitors.
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Figure74. 20262024 time series of MDAS8 ozone concentrationsy@ar 99" percentile values, and dates
with NOAA HMS smoke indications at monit800610006
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Figure75. 20262024 time series of MDAS8 ozone concentrationsy@&ar 99" percentile values, and dates
with NOAA HMS smoke indications at monit8060610010
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Figure76. 20202024 time series of MDAS8 o0zone concentrationsy@ar 99" percentile values, and dates
with NOAA HMS smoke indications at monit800610040
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Figure77. 20202024 time series of MDA8 ozone concentrationsy®&ar 99" percentile values, and
dates with NOAA HMS smoke indications at moni®®1650007
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Figure78. 20202024 time series of MDAS8 o0zone concentrationsy@ar 99" percentile values, and dates
with NOAA HMS smoke indications at monit800350034
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GEOPHYSICS

Time Series 20202024 for 390850003:Eastlake
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Figure79. 20202024 time series of MDAS8 o0zone concentrationsy@ar 99" percentile values, and dates
with NOAA HMS smoke indications at monit800850003

Figure80through Figure91 further demonstrate that manyay ¢ August2023and 2024MDAS8
observations (blue line) were remarkably higher than the-jigar 20262024 averagenonthly MDA8
concentrations (solid orange line) angre oftentimes more than two times the standard deviation
(orange dotted lines) over this period. At some monitors on certain dates, the MDAS8 obseligadi®n
much as36 ppb higher than the fivgear average at that monitor for those mont(delta represented
with grey bars)
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Sycamore - Plot of Ozone Difference Compared to Monthly 5-Year Average
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Figure80. Monitor 390610008Viay-September2023 8hr Ozone Comparison thlay-September20202024 Average .
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Sycamore - Plot of Ozone Difference Compared to Monthly 5-Year Average
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strict 6 - Plot of Ozone Difference Compared to Monthly 5-Year Average
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Figure88. Monitor 390350034Viay-September2023 8hr Ozone Comparison thlay-September20202024 Average dir.
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District 6 - Plot of Ozone Difference Compared to Monthly 5-Year Average
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Eastlake - Plot of Ozone Difference Compared to Monthly 5-Year Average
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Eastlake - Plot of Ozone Difference Compared to Monthly 5-Year Average
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PM2.5,Multi-pollutant, and alternate species corroboration

h K A ddRitbring network observes both total PM2.5 mass and speciated compounds such as ionic
potassium (K+) and organic carbon (OC), as well as other pollutants stath@s monoxide@Q and
elemental or black carbon (EC) which can act as tracers of wildfire emissions.

The daily PM2.5 concentrations mtltiple monitorsand OC and K+ a subset of thesenonitorsin
Ohiowere examined.

Figure92through Figurel07 provides daily PM2.5 concentrations during 20288d 2024(Maythrough
September) andghowthat enhanced PM2.5 concentrations correlate to dates when high ozone
concentrations are also observed. It can also be $e@023that there is a buildup of PM2.5 as the
Canadian wildfire smoke is present over the region for multiple days. In these instances, we see the
gradual increase of PM2.5 concentrations, the longer the plumes reside over the riédiias.also been
observed in urban are#sthat the ozone response to smoke levels can be-lio@ar, with the highest
ozone levels not always associated with the highest PM2.5 concentrations.

it g { 2 ! : . 3 F -

Figure92. Daiy PM2.5 concentrations at monitor 390170015; May through September 2023.

16 https://doi.org/10.1021/acs.est.9b05241
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Dally PM2.5 Concentrations (pg/m3) at Monitor 380170015: Ohie Beil
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Figure93. Daiy PM2.5 concentrations atnonitor 39017001% May through September 202

Daily PM2.5 Concentrations (pg/m3) at Monitor390170022: BPG
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Figure94. Daily PM2.5 concentrations ahonitor 390170022 May through September 2023.
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Daily PM2.5 concentrations at monitor 390170022; May through September 2024.

Daity PM2.5 Concentrations (pg/m3) at Monitor 3806 10014: Carthage
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Figure96. Daily PM2.5 concentrations at monit®890610014 May through September 2023.
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Dally PM2.5 Concentrations (pg/m3) at Monitor 380610014: Carthage
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Figure97. Daily PM2.5 concentrations at monit@90610014 May through September 2024.

Dalty PM2.5 Concentrations {pg/m3} at Monitor 380610048: Cincinnati Near Road
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Figure98. Daily PM2.5 concentrations at monit@®890610048 May through September 2023.
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Dalty PM2.5 Concentrations {pg/m3} at Monitor 380610048: Cincinnati Near Road
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Figure99. Daily PM2.5 concentrations at monit890610048 May through September 2024.

Daily PM2.5 Concentrations (Pg/m3) at Monitor 360350038: St Theodosius
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Figurel00. Daily PM2.5 concentrations at monit@390350038 May through September 2023.
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Daily PM2.5 Concentrations (pg/m3) at Monitor 380350038: St Theodosius
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Figurel01l Daily PM2.5 concentrations at monit@390350038 May through September 2024.

Dalty PM2.5 Concentrations {pg/ma3} at Monitor 380350060: GT Craig NCore PAMS

150

140

n

Dty #M2.5 Cencantiation lug/md)

bl b s

Rzaoea gReaagRrRBA

B ) F. 8B R ¢

g 8 38 g8 H g8

3 a 3 rEaa i ;~ @ #

& g & o2 & ac & on

o a e @ a @ A
et

Figurel02 Daily PM2.5 concentrations at monit@90350060 May through September 2023.
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Dalty PM2.5 Concentrations {pg/ma3} at Monitor 380350060: GT Craig NCore PAMS
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Figurel03. Daily PM2.5 concentrations at monit@390350060 May through September 2024.
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Figurel04. Daily PM2.5 concentrations at monit@90350065 May through September 2023.
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Dally PM2.5 Concentrations (pg/m3) at Monitor 390350065: Harvard Yards
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Figurel05. Daily PM2.5 concentrations at monit@90350065 May through September 2024.

Daily PM2.5 Concentrations (pg/m3) at Monitor 380951003:; Eastside Pump St

120

100

] a Bl

(i @n] nonwnueouon § ke NP0

B caenen
[ Rt

[ RN

B 2T

L

m

N ooty
L Ela)
 coss

| S

B oo

o

Tes 2

WG Srroke

e e

Figurel06. Daily PM2.5 concentrations at monit@390951003 May through September 2023.
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Daily PM2.5 Concentrations (pg/m3) at Monitor 390851003: Eastside Pump St

Figurel07. Daily PM2.5 concentrations at monit@90951003 May through September 2024.
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OC and K+ arthe compoundsnost associated with wildfire emissions, so comparing these chemical
compounds against the monitoredt®ur maximums for these months can provide evidence regarding

the impact of such emissions. Speciated data (run every 3 or 6 days) retrieve®ffriomonitors

showed increased concentrations of both species in May and June 2023, consistent with the track of the
Canadian wildfirsmoke plume analyzed by HMS and observed increases in the ozone concentrations.
K+ acts as a usefulcer of wildfire smoke because there are few anthropogenic sources, and
concentrations above background levels are a signature of wildfire emissions.

Particularly in late May leading into early June 2023, the magn#tatl®C and K+ eve largest at these
monitor (except for July 5 observation associated with Independence Day fireworks), demonstrating
influence by the wildfire smoke still present in the area. Since the K+ and OC are specific wood
combustion markers, these speciated PM2.5 data provide asive evidence that the ozone affecting
the airmass iOhiodeveloped in areas under the heavy influence of smoke related emissions.

Figure108throughFigurel19show that OC, along with K+, increased around the time of the elevated
ozonereadings measureduring the 2023and 2024episodes at thee monitors days in which smoke

was visibly present over the location, providing further support that this was an event with a clear
indicator of wildfireor prescribed firanfluence. What is also observed in these figures isbthilup of
concentrations of these tracers as the fire smoke is persistent over the region for multiple days. In these
instances, we see a gradual increase in these tracer species concentrations, the longer the plules resi
over theregion
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Figurel08. Organic carbon concentrations at monit&0350038 May through September 2023.
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Figure109. Organic carbon concentrations at monitor 390350038; May through September 2024.

108



LPINE
EOPHYSICS

0>

Figurell10. Organic carbon concentrations at monit&035006Q May through September 2023.
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Figurel1l Organic carbon concentrations at monitor 390350060; May through September 2024.
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Figurell2 Organic carborconcentrations at monitor390350065% May through September 2023.
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Figure113. Organic carbon concentrations at monitor 390350065; May through September 2024.
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Figurel14. Potassium ion concentrations at monit@90350038 May through September 2023.
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Figurel15. Potassium ion concentrations at monitor 390350038; May through September 2024.
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Figurel16. Potassium ion concentrations at monit@9035006() May through September 2023.
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Figurel17. Potassium ion concentrations at monitor 390350060; May through September 2024.
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Figurell8 Potassium ion concentrations at monit@90350065 May through September 2023.
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Figure119. Potassium ion concentrations at monitor 390350065; May through September 2024.
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Evidence of Transport of Fire Emissions from the Fire to the Monitor
Visible Satellite Imagery

Visible satellite imagery from the Moderate Resolution Imaging Spectroradiometer (MODIS) Aqua and
Terra satellites plainly shatransport of smoke from fires burning in Canada to the midwestern United
States, includin®hio, between May an&eptember2023and May andseptember2024, when ozone

and PM2.5concentrations were at their highest. In the example episdukdow, June28-29, 2023,and
August27-28, 2024, the movement of a dense smoke plume south and southeast from Canada is
particularly noteworthy asheseplumes eventually makeheir way across the international border and
into the Ohio valley enhancingpzone and PM2.6oncentrations along its path.

The associated smoke text prodsétproduced by NOAA for Ju@8, 2023and August27, 2024, and
represented irFigurel20andFigurel2l, note the bllowing:

June 28, 2023

DESCRIPTIVE TEXT NARRATIVE FOR SMOKE/DUST OBSERVED IN SATEHRUUGAGEIRY
June 28, 2023

SMOKE:

/' FYFREFEX 9FadSNY | yR [/ Sy i Nihd majorywidiiré Rerogsiporiipgs®s | Gf | y
Canada continue with a larggea of smoke over much of Canada and extending to the south over the

Central and Southeastern United States. The smoke also extendedf welleast coasts of Canada and

the United States over the northeamd central Atlantic to western portions of Europe. To the west,

someof the thinner density smoke had spread to the west and south toffidte southwestern coast of

Carada and the Pacific Northwest Unit&tiates and into the far northeastern Pacific Ocean. Within this

area, the thickest smoke was located from western Quebec through sou®mtario and into portions

of the Midwestern and Upper Midwest of thimited States and also over northern Alberta, the southern
NorthwestTerritories and northern British Columigia.

August 27, 2024

DESCRIPTIVE TEXT NARRATIVE FOR SMOKE/DUST OBSERVED IN SATHEHROUGMAGERY
August 27, 2024

SMOKE:

Canada/United States/Atlantic OcearA.large area of smoke attributed to a combination of the large
amountof wildfire activity across western Canada and the Northwest regfitine United States, and
seasonal burning throughout the Southeastbimited States, continues to impact areas of Canada, the
United Statesind parts of the northern Atlantic Ocean. Several relatively small afeasderateto-

thick density smoke were seen emanating from wildfioeated in northcentral Saskatchewan, Idaho,

17 https://www.ospo.noaa.gov/products/land/smoke/
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Montana and northcentralOntario. A small area of moderate density smoke was also observed in the
Southeastern United States, concentrated mostly in Kansas, Mis&damsas and lllinois while light
density smoke was seen blanketmgrthern Canada, extending south through the Mississippi Valley and
continuing to the Coastal Atlantic region of the United States, beitending northeast through
Newfoundland and Labrador and into therthern Atlantic Ocean. Cloud cover throughout the majority
of Canadgrevented a more detailed analysis of smoke density today, howsaszd on past

observations it is likely that mediuto-heavy densitgmoke is present near active wildfires but is
concealed by cloud cover.

The movement of this smoke corresponds to the expansion of elevated ozone values along the pathway
of transport tothe Ohio arishedas demonstrated in following sections using ozone observations, NOAA
HMS smoke products, and AQI maps.
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Figure120. MODIS Terra true color satellite imagery from Ju 2023, with smoke present oveahe
Ohioregion. Image source: NASA Worldview.

116



LPINE
EOPHYSICS

A
G

Figurel21 MODIS Terra true color satellite imagery froAugust 27, 2024with smoke present over
the southernOhioregion. Image source: NASA Worldview.
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HMS Smoke Plume Data and Ozone AQI Maps

Based on the considerable collective size of the Canadian wildfire complectdsrge number of
prescribed fire acres burnedignificant amounts of ozone and PM2.5 precursors were emitted in
addition to other smoke components. As early as May 10, 2023, plumes from the Canadian wildfires
began dispersing into th®hio valleyregion. Through all of June and into early July, with additional
episodes inate July ancearly August, wildfire smoke was prevalent in the Midwestern U.S. and
enhanced ozone concemttions inthe region

Figurel22andFigurel23shows the progression of the smoke plumes over the Midwest during the
example episode of Jurg and 28, 2023, as analyzed by the HMS staff at NOAA, using satellite images
and Ozonend PM2.5AQI.This series of maps shows the movement of the Canadian smoke plumes as a
first plume tracks west and then south toward the Mississippi Valley eventually finding its wa@lueer
during the episode.

Similar patterns are seen kigurel24andFigurel25, which represenfugust26-27, 2024. As shown in
these figuresfire smoke had a\QI impact on monitors i@hioand the surrounding areduring these
episodes.

Figurel22throughFigurel25corroborate the evidence of smoke ov@®hiodemonstrated by the visual
satellite imagegFigurel20andFigurel2l) that enhanced the ozonend PM2.5oncentrations during
these episodes
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Analysis for day 06/27/2023
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Figurel22 HMS Smoke Analysisofp) and AQI Mapskottom) from June27, 2023.
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Analysis for day 06/28/2023
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Figurel23 HMS Smoke Analysisop) and AQI Mapskfottom) from June28, 2023.
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Analysis for day 08/26/2024
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Figurel24. HMS Smoke Analysisop) and AQI Mapshottom) from August 26 2024.
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Figure125 HMS Smoke Analysisofp) and AQI Mapsk{ottom) from August27, 2024.
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