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Understanding 
Ozone Basics



Ozone 
Formation

Photo: Ground level ozone formation, https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics#formation. 

https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics#formation


When is ozone season?

• DEP is required to monitor for 

ozone from March 1 to October 

31 of each year

• DEP actually monitors for ozone 

year-round



PA Ozone Monitoring Locations



Review of 2024 Weather 

and Ozone Concentrations



Meteorology – Spring 2024

Precipitation

The Department of Environmental Protection’s mission.

Temperature



PrecipitationTemperature

Meteorology – Summer 2024



Meteorology – Fall 2024

PrecipitationTemperature



2024 Ozone 

Monitoring 
Summary

• Overview of the projected 2024 design 
values (DV)* for the 8-hour ozone 
national ambient air quality standard 
(NAAQS).

• 2024 DV calculation – Calculate daily 
maximum 8-hour ozone concentration.  
Determine 4th high from 2022, 2023, 
and 2024 averaged over a 3-year period.

* Please note that 2024 ozone data has not been fully QA/QC’d.



Number of 8-hour Ozone Exceedances

Number of 8-hour ozone exceedance days of 2015 ozone NAAQS (0.070 
parts per million or 70 parts per billion) and total number of ozone 
exceedances per year within Pennsylvania. 

• 2024:   21 days |    58 total exceedances*
• 2023: 18 days | 115 total exceedances
• 2022:      5 days |    26 total exceedances

* 2024 ozone data has not been fully QA/QC’d.



2023 8-hour Ozone Design Values



2024 8-hour Ozone Design Values



2024 Ozone 

Episode Data

• 2024 had half the number of 
ozone exceedances compared to 
2023. 

 
• 2024 did not see a large 

frequency of days impacted 
from smoke associated with 
wildfires, compared to 2023 or 
2016.



EPA Clean Air Markets Program Data
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Although June through August had higher NOx emissions, there were not nearly as many 
exceedances during this time as in 2023, primarily due to the 2023 wildfires.



Ozone Episode – 

June 20, 2024 

(Surface Map)



Ozone Episode – 

June 21, 2024 

(Surface Map)



Ozone Episode – 

June 22, 2024 

(Surface Map)



Ozone Episode – 

June 23, 2024 

(Surface Map)



Ozone Episode – June 20, 2024
(Aerosol Optical Depth Map)



Ozone Episode – June 21, 2024
(Aerosol Optical Depth Map)  



Ozone Episode – June 22, 2024
(Aerosol Optical Depth Map)



Ozone Episode – June 23, 2024
(Aerosol Optical Depth Map)



Ozone Episode – June 20, 2024
(Ozone Concentrations Map)



Ozone Episode – June 21, 2024
(Ozone Concentrations Map)



Ozone Episode – June 22, 2024
(Ozone Concentrations Map)



Ozone Episode – June 23, 2024
(Ozone Concentrations Map)



Forecasting Air Quality



Forecasting Air Quality

• The purpose – to inform the public of 

potential poor air quality. 

• Air quality forecasts are completed for 

PM2.5 year-round and during peak 

ozone season from mid-April to mid-

September.

• PA DEP forecasts using the Air Quality 

Index scale as the metric.
Photo: Donora, Pennsylvania –
https://www.nationalgeographic.com/history/article/decad
es-ago-donora-smog-disaster-exposed-perils-dirty-air  

https://www.nationalgeographic.com/history/article/decades-ago-donora-smog-disaster-exposed-perils-dirty-air
https://www.nationalgeographic.com/history/article/decades-ago-donora-smog-disaster-exposed-perils-dirty-air


What is the Air 

Quality Index?



AQI Range 1hr Ozone
(ppm)

8hr Ozone
(ppm)

24hr PM-2.5
(µg/m³)

8hr Carbon 
Monoxide

(ppm)

1hr Sulfur 
Dioxide
(ppm)

24hr Sulfur 
Dioxide
(ppm)

1hr Nitrogen 
Dioxide
(ppm)

24hr PM-10
(µg/m³)

0 - 50 Not Defined 0 - 0.054 0 - 9.0 0 - 4.4 0 - 0.035 Not Defined 0 - 0.053 0 - 54

51 - 100 Not Defined 0.055 - 0.070 9.1 - 35.4 4.5 - 9.4 0.036 - 0.075 Not Defined 0.054 - 0.1 55 - 154

101 - 150 0.125 - 0.164 0.071 - 0.085 35.5 - 55.4 9.5 - 12.4 0.076 - 0.185 Not Defined 0.101 - 0.36 155 - 254

151 - 200 0.165 - 0.204 0.086 - 0.105 55.5 - 125.4 12.5 - 15.4 0.186 - 0.304 Not Defined 0.361 - 0.64 255 - 354

201 - 300 0.205 - 0.404 0.106 - 0.200 125.5 - 225.4 15.5 - 30.4 Not Defined 0.305 - 0.604 0.65 - 1.24 355 - 424

301 - 400 0.405 - 0.504 0.201 to SHL* 225.5 - 350.4 30.5 - 40.4 Not Defined 0.605 - 0.804 1.25 - 1.64 425 - 504

401 - 500 0.505 - 0.604 Not Defined 350.5 - 500.4 40.5 - 50.4 Not Defined 0.805 - 1.004 1.65 - 2.04 505 - 604

500+ Not Defined Not Defined 500.5 - 999.9 Not Defined Not Defined Not Defined Not Defined 605 - 4999

What is the Air Quality Index?

Currently Forecast for Ozone and PM2.5*The SHL (Significant Harm Level) for ozone is 600 ppb, two‐hour average

Forecast 
Action Days 
when we 
feel 
conditions 
will reach 
Code 
ORANGE or 
higher



Air Quality Forecasting in PA

• The PA DEP provides daily air quality forecasts for areas across the 
Commonwealth.

• The forecasts are generally issued by 3 PM daily… giving insight about what 
weather factors cause the forecasted air quality conditions.

• To sign up for the forecast, go to http://www.enviroflash.info.

• Other places to see the air quality forecast:
• EPA Airnow website (https://www.airnow.gov)
• Local and national news outlets

http://www.enviroflash.info/
https://www.airnow.gov/


PA DEP forecasts for 13 
regions across the 
Commonwealth

Where does PA 

DEP forecast?



How are 
Ozone 
Exceedances 
shared with 

the public?

Source - http://www.ahs2.dep.state.pa.us/aq_apps/ozone/summary.htm

http://www.ahs2.dep.state.pa.us/aq_apps/ozone/summary.htm


How are 
Ozone 
Exceedances 
shared with 

the public?

Source - http://www.ahs2.dep.state.pa.us/aq_apps/ozone/summary.htm

http://www.ahs2.dep.state.pa.us/aq_apps/ozone/summary.htm


Get In Touch

The Department of Environmental Protection’s mission is to protect Pennsylvania’s air, land and water resources and to provide for the 

health and safety of its residents and visitors, consistent with the rights and duties established under the Environmental Rights Amendment 

(Article 1, Section 27 of the Pennsylvania Constitution).

Bryan Oshinski, Environmental Group Manager
Quality Assurance and Data Assessment Section

Division of Air Quality Monitoring
Bureau of Air Quality

400 Market Street
Harrisburg, PA 17105

…
(717) 783-8949 / boshinski@pa.gov
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