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* Understanding Ozone Basics * Forecasting Air Quality
* Ozone Formation * Air Quality forecasting in PA
* When is the Ozone Season?  What is the Air Quality Index?
* PA Ozone Monitoring Locations  How are ozone exceedances shared

* Review of the 2025 Weather and with the public?

Ozone Concentrations

* Weather features, including analysis
of temperature and precipitation

* Ozone Concentration Data

* Ozone Episode Data
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Ozone
Formation

NOx + VOC + Heat & Sunlight = Ozone

Ground-level or “bad” ozone is not emitted directly

into the air, but is created by chemical reactions
between NOx and VOCs in the presence
of heat & sunlight.

Emissions from
industrial facilities and electric
@. ' utilities, motor vehicle exhaust,

| g = gasoline vapors, and chemical solvents are
-, @ ' some of the major sources of oxides of nitrogen
7 - y

(NOx) and volatile organic compounds (VOC).

Photo: Ground level ozone formation, https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics#formation.
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When is ozone season?
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* DEP is required to
monitor for ozone
from March 1 to
October 31 of each
year

* DEP actually monitors
for ozone year-round
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Statewide Average Temperature Rank (131 years) June-August 2025 || Statewide Precipitation Rank (131 years) June - August 2025
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Meteorology — Fall 2025
Environmental Protection
Statewide Average Temperature Rank (131 years) september - November 2025 || Statewide Precipitation Rank (131 years) March - May 2025
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* Overview of the projected 2025 design
values (DV)* for the 8-hour ozone national

2025 Ozone ambient air quality standard (NAAQS).
Monitoring * 2025 DV calculation — Calculate daily
S maximum 8-hour ozone concentration.
ummary Determine 4t high from 2023, 2024 and

2025 averaged over a 3-year period.

*Please note that 2025 ozone data has not been fully QA/QC’d.
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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.

e 2025: 11 days 45 total exceedances*™
e 2024: 21 days 58 total exceedances
e 2023: 18 days | 115 total exceedances

*2025 ozone data has not been fully QA/QC’d
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e 2025 had half the number of days with
ozone exceedances compared to 2024.

2025 Ozone
Episode Data

e 2025 did not see a large frequency of days
impacted from smoke associated with
wildfires, compared to 2023 or 2016.

*Please note that 2025 ozone data has not been fully QA/QC’d.
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Since 2023, Pennsylvania’s stationary source NOx emissions have shown an increase in
most months during the ozone season.
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Ozone Episode — V!
May 11, 2025 |
(Surface Map)
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Ozone Episode —
May 11, 2025
(Back Trajectory)

Source » at 4050N 80.22W

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 2000 UTC 11 May 25
NAM Meteorological Data

05/11

Job ID: 115584 Job Start: Tue Sep 9 14:40:22 UTC 2025
Source 1 lat.: 40.5 lon.: -80.22 hgts: 100, 500, 1000 m AGL

Trajectory Direction: Backward Duration: 36 hrs )
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 11 May 2025 - NAM12
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Ozone Episode —
May 11, 2025
(8-hr Ozone
Maximums)
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Ozone Episode —
June 12, 2025
(Surface Map)
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Ozone Episode

- June 12, 2025

(Back
Trajectory)

NOAA HYSPLIT MODEL
Backward trajectories ending at 2000 UTC 12 Jun 25
NAM Meteorological Data

NOAA HYSPLIT MODEL
Backward trajectories ending at 2000 UTC 12 Jun 25

§ource* at 3008 N /5.5 W

eters

1500
1000

NAM Meteorological Data

PSR

Meters AGL

Job Start: Tue Sep 9 14:28:11 UTC 2025
Source 1 lat.: 40.5 lon.: -80.22 hgts: 100, 500, 1000 m AGL

Trajectory Direction: Backward
otion Calculation Method:
Meteorology: 0000Z 12 Jun 2025 - NAM12

Model Vertical Velocity

12 06 00 18 12
06112

Job Start: Tue Sep 9 14:24:50 UTC 2025

Source 1 lat.: 39.88 lon.:-75.25 hgts: 100, 500, 1000 m AGL

Trajectory Direction: Backward ~ Duration: 36 hrs. )
otion Calculation Method: ~ Model Vertical Velocity
Meteorology: 0000Z 12 Jun 2025 - NAM12
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(8-hr Ozone
Maximums)
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VE Sl FOrEcasting Air Quality
K
é  To inform the public of potential poor

air quality.

* Forecasts are generated for year-
round for fine particulate and ozone
between mid-April and mid-
September.

Photo: Donora, Pennsylvania,
https://www.nationalgeographic.com/history/article/dec
ades-ago-donora-smog-disaster-exposed-perils-dirty-air
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e ot Where does PADEP forecast?

Environmental Protection

13 regions across
- the Commonwealth

CAMBRIA
DAUPHIN BERXS

Daily Forecasts for PM-2.5 Year Round / Ozone From Mid-April to Mid-September
E Lehigh Valley-Berks Area - Philadeiphia Area - Pittsburgh Area D Susquehanna Valley Area

Daily Forecasts for Ozone From Mid-April to Mid-September / AQAD for PM-2.5 Year Round
- Altoona Area - Indiana County B Mercer County - State College Area
- Erie Area [:l Johnstown Area : Scranton / Wilkes-Barre Area - Williamsport Area

Daily Forecast for PM-2.5 Year Round / No Ozone
|:I Liberty-Clairton Area
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Daily AQl Color Levels of Concern Values of Index Description of Air Quality

Damariment of What is the Air Quality Index?

Environmental Protection

AQI Basics for Ozone and Particle Pollution

Moderate Alr quality s acceptable.

SE e e An Air Quality Action Day is issued if the Air

risk for some people,
particularly those who are

unususity senskive 00 ol Quality Index (AQl) for particle pollution (or
ozone) is forecasted to be 101 or greater.

201 - 300 Health alert: The risk of
health effects is increased
for everyone.

Purple Wery Unhealthy

Harardous 301 and higher Health warning of
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What is the Air Quality Index?

AQIl Range

51-100

101 - 150

201 - 300

301 - 400

401 - 500

500+

1hr Ozone 8hr Ozone | 24hr PM-2.5 8hr Cart.)on lhf Slflfur 24h-r S.ulfur thr !\litrogen 24hr PM-10
T - (ng/m?) Monoxide Dioxide Dioxide Dioxide (ng/m?)
(ppm) (ppm) (ppm) (ppm)
Not Defined 0-0.054 0-9.0 0-4.4 0-0.035 Not Defined 0-0.053 0-54
Not Defined §0.055 -0.070 9.1-354 45-9.4 0.036 - 0.075 | Not Defined 0.054-0.1 55-154
0.125-0.164 §0.071-0.085| 35.5-554 9.5-124 0.076 - 0.185 | Not Defined | 0.101-0.36 155-254
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
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
0.405 - 0.504 JJ0.201 to SHL* | 225.5-350.4 | 30.5-40.4 Not Defined | 0.605-0.804 | 1.25-1.64 425 -504
0.505 - 0.604 J| Not Defined | 350.5-500.4 | 40.5-50.4 Not Defined | 0.805-1.004 | 1.65-2.04 505 - 604
Not Defined || Not Defined [ 500.5-999.9 | Not Defined | Not Defined | Not Defined | Not Defined | 605 - 4999

*The SHL (Significant Harm Level) for ozone is 600 ppb, two-hour average Currently Forecast for Ozone and PM2.5
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Forecasts look at meteorological, emissions inventory, and real-time
monitoring data.

PM2.5 24HR Average (00-23 CST)

600.000
450.400
325.400
225.400
175.400
125.400
107.900
90.400
72.900
55.400
50.400
45.400
40.400
35.400
28.800
22.200
15.600
9.000

ﬂ 6.750
4.500
2.250
— 0.000

75

Pennsylvania
Department of

Environmental Protection

How is a forecast assembled?
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Forecast model of PM2.5 concentration

Real-time hourly PM2.5 data

Parameter |
Name

[PM2.5 - Principal - PM25 v|
Duration

[1Hr v|

POC

Display

Parameter (] Hide Concentrations

[ Wind Barbs & Monitoring Site Name

O ums Fire [ ms smoke
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http://www.airnow.gov/
https://www.enviroflash.info/

Monitorimg Site Information Max 1-Hour Hour Max 8-Howur A Hour
% Pennsylvania Site Name County ppb]) (EST) {pph) {EST)
5 | Department of PA DEE Moniors -
Southeastern Pennsyivania
- - Bristol Buck=s 65 13 63 T 10
d Environmental Protection New Garden (Airport) Chester 83 11 85 B4 10
Chester Delaware 68 14 64 a0 10
Morristown Montgomery 62 12 58 61 10
Martheastern Pennsylvania
Peckuville Lackawanna 51 13 43 _ 1
Scranton Lackawanna 52 14 47 11
Allentown Lehigh 63 11 57 bl a
Swiftwater Monroe 55 3 51 - ar T
Freemansburg Horthampton
Southcentral Pennsylvania
Arendisville Adams 62 13 56 54 =]
Kutztown Berks 63 11 a7 Lt a
Reading Airport Berks 83 11 59 64 10
Altoona Blair 66 12 64 a0 10
[ ] [ ] Harrisburg Dauphin 59 13 56 54 a
Hershey Dauphin 56 12 53 49 2]
Lancaster Lancaster 65 13 61 71 =]
Lancaster DWWV Lancaster 61 14 56 54 =]
Lebanon Lebanon 59 11 56 54 a
ork “ork (<5 12 62 T4 a
York DV “ork 63 10 60 BT a
Marthocentral Pennsyhvania
Ozone Summa ry = i : BN
State College Centre 62 11 &0 67 =]
Montoursville Lycomimng 56 16 45 12
Tioga County Tioga B0 3 52 _—12
Soutfrwestern Pennsylvania
Beaver Falls Beaver 58 14 54 _ 10
Brighton Twp Beaver 65 15 61 ik | 10
Fort Mcintosh Beaver 59 14 54 - mD 1
e O r S Uniontown Fayestis T2 17 67 Q0 11
Johnstown Cambria T3 14 65 93 10
Holbrook: Greene Ta 15 T2 105 14
Charleroi Washington T4 14 67 a0 1
Florence Washington a5 14 63 Tm 10
Haowuston Washington T2 15 67T Q0 11
Gresnsburg Westmorsland T2 15 67 90 11
Marthwesstern Pennsylvania
Kittanning Armstrong a1 12 55 61 10
Erie Erie 44 158 41 33 13
Strongstown Indiana a7 12 64 G0 10
Farrell Mercer 54 16 49 L i
Allegheny County Monitors
Lawrenceville 59 16 a7 58 11
Harrison Twp 65 14 63 T 11
South Fayetie TE 14 T2 105 11
Philadelphia County Monitors
ME Airport (Mortheast Phila) 62 13 58 61 =]
ME Waste (Eastcentral Phila) 69 13 65 84 10
AME Lab {Eastcentral Phila) 59 13 66 a7 10




-] SiM11/2025 B/3/2025 B/AI2025 &M2/2025
= 2015 8-Hr | 2008 8-Hr
Pennsylvar“a Mo nitoring Site Information MLAACYS MAAOS
Site Mame County =70 =TS [N TS Hour [N TS Hour [ Hour Max Hiour
Department of —
. . Southeastern Peannsyh-ania
Environmental Protection Brenc Bucts - 2 o |
MMaw Garden (Airport) Chreslar 1 1 E=1n) 12
Chestar Delanwarae 1 1 e 12
MNorristown Mlonbgormery 1 1 f=]n] 11
NortfreastenrT Pennsyivarnia
Peackwille Lackawanmna (o] (o]
Scrambon Lackawanmna o o]
Adlarbowm Leahigh 1 o & 11
Swilbwaler Florroe o o
Freamansburg MNaorthamplaon = 1 T 10
Soutfrcerndral Pamnsydvania
Arerdtswville Adams o o
Hut=town Berks 2 o] 71 11
Reaading Adrp-ort Bearks 32 32 T 11 TE gl
Alloona Blair 1 o] TS 10
Harrisburg Dauwupkuin 1 o
Harshey Draupkuin o o
Methodist Hill Framnklin o o
Lancaster Lamncastar 1 1 TS5 11
Lancaster DWW Lamncastar o o
- Lebanon Lebanon 2 o 73 11 7z 11
ok York 1 o 1 10
Srork DWW rork o o
Maortfroeniral Pennsplvania
Towanda Bradiord o o
Stabe Collesger Ceanitre o o
Montourswille Lycomuing 1 o T2 13
Tioga Counly Tioga o o
Soutfrwestarn Paermnsytvania
Beawvar Fallks Beawer o o
Brightom Twp Baawver o o
Fort Mcintasb Baawver o o
Liniorntowr Fayalle o o
Jdahnsiown Camibria 1 o TS glle]
Haolbrook Sreens 1 o] 72 14
Charberai VW ashington o o
Florance Washingtom o o
Howstom W ashingtom o o
Graansburg Westmoredland 1 1 T8 11
Mortfrwestern Pennspfvania
Kittanmimg Arrmestrong o o
Erie Erie o o
Strongsiown Indizna 1 1 v 11
Farrall Plsroar 1 o] TS a
Warran Owearlook WWarren o o
Allegheny County Monitors
Lawrancevilke o
Harrison Twp 1 1 e 11
Soulth Fayetta -3 1 2 11 o gie)
MNE Airport (MNortbheaast Phila) 3 1 =2 11
MNE Waste [ Eastcentral Phila) =] 2 72 11 71 11 =4 11
AMS Lab (Eastcentral Phila) 3 =2 i ) 11
CASTHMET Sites
Arendiswvills (ARE128) Adams o
Peanm State (PSU108E) Coe rvtres 1 o 71 10
Kane Exp. Forest (KEF112) Elk o
P Goddard (MKG113) Marcar 1 o T4 12
Laural Hill (LRL117) Somerset o o
45 19
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i Get In Touch

Environmental Protection

Bryan Oshinski
DEP/ Bureau of Air Quality
400 Market Street
Harrisburg, PA 17101

717-783-8949 / boshinski@pa.gov

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).
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