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• A series of standards promulgated by EPA under the 
Clean Air Act for pollutants considered harmful to 
public health and the environment.

• Primary standards provide public health protection.
• Secondary standards provide public welfare 

protection, i.e. damage to animals, vegetation, 
buildings and visibility.

    National Ambient Air Quality Standards (NAAQS)



National Ambient Air Quality Standards

The six (6) criteria pollutants outlined in the Clean Air 
Act are as follows:

– Carbon Monoxide
– Lead
– Nitrogen Dioxide
– Ozone
– Particulate Matter (PM2.5 and PM10)
– Sulfur Dioxide



National Ambient Air Quality Standards

The six (6) criteria pollutants outlined in the Clean Air 
Act are as follows:

– Carbon Monoxide
– Lead
– Nitrogen Dioxide
– Ozone
– Particulate Matter (PM2.5 and PM10)
– Sulfur Dioxide



               
Pollutant Primary / Secondary Averaging Time Level Form

Carbon Monoxide (CO) primary
8 hours 9 ppm Not to be exceeded more 

than once per year1 hour 35 ppm

Lead (Pb) primary and secondary Rolling 3 month average 0.15 μg/m3 (1) Not to be exceeded

Nitrogen Dioxide (NO2)
primary 1 hour 100 ppb

98th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years

primary and secondary 1 year 53 ppb (2) Annual Mean

Ozone (O3)
primary and
secondary

8 hours 0.070 ppm (3)

Annual fourth-highest 
daily maximum 8-hour 
concentration, averaged 
over 3 years

Particle Pollution (PM)

PM2.5

primary 1 year 12.0 μg/m3 annual mean, averaged 
over 3 years

secondary 1 year 15.0 μg/m3 annual mean, averaged 
over 3 years

primary and secondary 24 hours 35 μg/m3 98th percentile, averaged 
over 3 years

PM10 primary and secondary 24 hours 150 μg/m3
Not to be exceeded more 
than once per year on 
average over 3 years

Sulfur Dioxide (SO2)
primary 1 hour 75 ppb (4)

99th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years

secondary 3 hours 0.5 ppm
Not to be exceeded more 
than once per year

National Ambient Air Quality Standards



• Pennsylvania’s comprehensive ambient air monitoring 
network currently consists of:
– 70 monitoring sites in 39 counties

– 202 individual pieces of sampling equipment for all NAAQS 
related pollutants including 49 PM2.5 samplers.

– The Allegheny and Philadelphia County Health Departments 
operate air monitoring networks in their jurisdictions 
consisting of 20 and 10 monitoring sites, respectively.

DEP’s Monitoring Network



PA Monitoring Network Sampling Parameters: 
• Carbonyls: 4 Sites
• Carbon Monoxide: 5 Sites
• Hydrogen Sulfide: 2 Sites
• Mercury: One Site
• Nitrogen Dioxide: 13 Sites
• Ozone: 42 Sites
• Lead: 16 Sites
• Particulate Matter (PM10): 9 Sites
• Particulate Matter (PM2.5): 27 Sites
• Sulfur Dioxide: 21 Sites
• PM2.5 Speciation: 9 Sites
• TSP/Metals: 8 Sites
• Volatile Organic Compounds: 19 Sites
• Acid Rain Samplers, 17 sites maintained by contract with Penn State University 

(PSU) 
• Mercury Deposition Samplers, 13 sites maintained by PSU Contract 

Background





The Air Quality Index Scale

• U.S. Environmental Protection Agency’s Air 
Quality Index (AQI) provides daily air quality 
reports on five criteria pollutants

• Carbon monoxide, nitrogen dioxide, particulate 
matter, ozone, sulfur dioxide.

• The AQI scale normalizes the concentrations of 
five criteria pollutants into one, easy-to-use scale

• The AQI is based on a color-coded system, 
outlining the severity of the health effects

• The higher the AQI value, the greater the air 
pollution levels and health concerns.



AQI Reporting
AQI Range EPA Color Scale EPA Descriptor Health Advisory

0 to 50 Green Good The air quality is good and you can engage in outdoor physical activity without health 
concerns.

51 to 100 Yellow Moderate

At this level the air is probably safe for most people. However, some people are unusually 
sensitive and react to ozone in this range, especially at the higher levels (in the 80s and 90s). 
People with heart and lung diseases such as asthma, and children, are especially susceptible. 
People in these categories, or people who develop symptoms when they exercise at "yellow" 
ozone levels, should consider avoiding prolonged outdoor exertion during the late afternoon 
or early evening when the ozone is at its highest.

101 to 150 Orange Unhealthy for Sensitive 
Groups

In this range the outdoor air is more likely to be unhealthy for more people. Children, people 
who are sensitive to ozone, and people with heart or lung disease should limit prolonged 
outdoor exertion during the afternoon or early evening when ozone levels are highest.

151 to 200 Red Unhealthy
In this range even more people will be affected by ozone. Most people should restrict their 
outdoor exertion to morning or late evening hours when the ozone is low, to avoid high ozone 
exposures.

201 to 300 Purple Very Unhealthy
Increasingly more people will be affected by ozone. Most people should restrict their outdoor 
exertion to morning or late evening hours when the ozone is low, to avoid high ozone 
exposures.

Over 300 Black Hazardous Everyone should avoid all outdoor exertion.



AQI Reporting

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 - 12.0 0 - 4.4 0 - 0.035 Not Defined 0 - 0.053 0 - 54

51 - 100 Not Defined 0.055 - 0.070 12.1 - 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 - 150.4 12.5 - 15.4 0.186 - 0.304 Not Defined 0.361 - 0.64 255 - 354

201 - 300 0.205 - 0.404 0.106 - 0.200 150.5 - 250.4 15.5 - 30.4 Not Defined 0.305 - 0.604 0.65 - 1.24 355 - 424

301 - 400 0.405 - 0.504

201 –
Significant 
Harm Level

250.5 - 350.4 30.5 - 40.4 Not Defined 0.605 - 0.804 1.25 - 1.64 425 - 504

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

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







Air Quality Forecasting in PA
• DEP provides daily air quality forecasts for 28 areas across the 

commonwealth.
• Year-round forecasting is provided for the following areas:

o Lehigh Valley / Berks Area – Berks, Lehigh and Northampton 
counties.

o Philadelphia Area – Bucks, Chester, Delaware and Montgomery 
counties.

o Pittsburgh Area – Allegheny, Armstrong, Beaver, Butler, Fayette, 
Washington, and Westmoreland counties.

o Susquehanna Valley area – Cumberland, Dauphin, Lancaster, 
Lebanon, and York counties.

• Forecasts for the Greater Philadelphia Area are completed by 
Pennsylvania State University. 



Air Quality Forecasting in PA
• DEP provides summer-only air quality forecasts for eight 

additional areas:
o Altoona - Blair County
o Erie – Erie County
o Indiana County
o Johnstown – Cambria County
o Mercer County
o Scranton / Wilkes-Barre – Lackawanna and Luzerne Counties
o State College – Centre County
o Williamsport – Lycoming County

• The forecasts are usually issued by 3:00 PM daily, giving insight 
about what weather factors cause the forecasted air quality 
conditions.

• Sign up for the forecast at http://www.enviroflash.info



PA Air Quality Forecast Map



EnviroFlash Forecast



2016 – A year in review. 
• Summary of Meteorological Conditions
• Summary of Air Quality Concentrations

– Ozone
– Fine Particulate Matter (PM2.5)
– Sulfur Dioxide (SO2)

• Conclusions

Ambient Air Quality Update for 2016



Meteorology - Winter 2016

Temperature Precipitation



Meteorology - Spring 2016

Temperature Precipitation



Meteorology - Summer 2016

Temperature Precipitation



Meteorology – Fall 2016

Temperature Precipitation



• Ozone monitoring season – April to October 
(PA monitors ozone year-round).

• Overview of the projected 2016 design values 
(DV) for the 8-hour ozone national ambient air 
quality standard (NAAQS).

• 2016 DV calculation – 4th high from 2014, 2015, 
and 2016 averaged over a. 3-year period

2016 Ozone Monitoring Summary



• Number of 8-hour ozone exceedance days (of 
2015 ozone NAAQS of 70 parts per billion) and 
total number of exceedances per year within 
Pennsylvania’s monitoring network 
(~50 ozone monitors):
– 2014: 17 days |   66 total exceedances.
– 2015: 34 days | 150 total exceedances.
– 2016: 27 days | 167 total exceedances.

Number of 8-hour Ozone Exceedances



• In 2015, zero samplers in the commonwealth 
monitored nonattainment of the 2008 8-hour ozone 
NAAQS (0.075 parts per million or 75 parts per 
billion).

• In 2016, two samplers (Bristol and Northeast Airport) 
in the commonwealth are monitoring nonattainment 
of the 2008 8-hour ozone NAAQS.

2008 8-Hour Ozone NAAQS Attainment Status 



• In 2015, eight samplers in the commonwealth 
monitored nonattainment of the 2015 8-hour ozone 
NAAQS (0.070 parts per million or 70 parts per 
billion).

• In 2016, seven samplers in the commonwealth are 
monitoring nonattainment of the 2015 8-hour ozone 
NAAQS.

2015 8-Hour Ozone NAAQS Attainment Status 



2016 8-Hour Ozone Design Values



Historical 8-hour Ozone 
Concentrations in PA











2016 8-Hour Ozone Design Values



• As of 2016, there are seven samplers in Pennsylvania 
monitoring nonattainment of the 2015 ozone standard.

• Meteorologically, a wetter than normal Ohio Valley/Great Lakes 
region along with warmer than normal temperatures led to 
normal number of exceedance/exceedance days in 2016.

• Overall, the trend in ozone concentrations over the last five 
years has been downward. Lower ozone concentrations has led 
to an improvement in air quality across the commonwealth, 
especially across western PA.

Conclusions - Ozone



• PM2.5 monitoring season – Year-round.
• Overview of the 2016 design value (DV) for the 

24-hour PM2.5 national ambient air quality 
standard (NAAQS) continuous monitors.

• 2016 DV calculation – 98th percentile value 
from 2014, 2015, and 2016 averaged over a 
3-year period.

2016 PM2.5 Monitoring Summary



• Number of PM2.5 exceedance days and total 
number of exceedances per year within 
Pennsylvania’s PM2.5 monitoring network 
(49 total monitors):
– 2014: 19 days | 42 total exceedances
– 2015: 20 days | 36 total exceedances
– 2016: 16 days | 24 total exceedances

Number of 24-hour PM2.5 Exceedances



• In 2015, there were no PM2.5 samplers in the 
Commonwealth monitoring nonattainment of the 
2006 24-hour PM2.5 standard (35 µg/m3).

• In 2016, one PM2.5 sampler (Liberty) in Allegheny 
County was monitoring nonattainment of the 2006 
24-hour PM2.5 standard (35 µg/m3) in Pennsylvania.

2006 24-hour PM2.5 NAAQS Attainment Status



2016 24-hour PM2 5 Design Values



Historical 24-hour PM2.5

Concentrations in PA





2016 24-hour PM2 5 Design Values



• In 2015, there were no PM2.5 samplers in the 
Commonwealth monitoring nonattainment of the 
2012 Annual PM2.5 standard (12 µg/m3).

• In 2016, two PM2.5 samplers (Liberty and Lancaster 
Downwind) were monitoring nonattainment of the 
2012 Annual PM2.5 standard (12 µg/m3) in 
Pennsylvania.

2012 Annual PM2.5 NAAQS Attainment Status



2016 Annual PM2 5 Design Values



Historical Annual PM2.5

Concentrations in PA





2016 Annual PM2 5 Design Values



• As of 2016, there are two samplers in Pennsylvania monitoring 
nonattainment of the 2012 annual PM2.5 standard and one 
sampler in Pennsylvania monitoring nonattainment of the 2006 
24-hour PM2.5 standard.

• Higher concentrations at Lancaster Downwind due to more 
stable conditions (i.e. colder temperatures, more snowpack) 
during the 2014 winter, which lead to higher 1st quarter PM2.5
average concentrations that year.

• The trend in PM2.5 concentrations over the last five years has 
been downward.  Lower overall PM2.5 concentrations has 
increased the number of monitored attainment areas in PA.

Conclusions - PM2.5



• SO2 monitoring season – Year-round.
• Overview of the 2016 design values (DV) for 

the 1-hour SO2 national ambient air quality 
standard (NAAQS) of 75 parts per billion.

• 2016 DV calculation – 99th percentile from 
2014, 2015, and 2016 averaged over a 3-year 
period.

2016 SO2 Monitoring Summary



• Number of SO2 exceedance days and total 
number of exceedances per year within 
Pennsylvania’s SO2 monitoring network 
(~25 total monitors):
– 2014: 31 days | 33 total exceedances
– 2015: 22 days | 26 total exceedances
– 2016: 1 day   |   1 total exceedance

Number of 1-hour SO2 Exceedances



• In 2015, two SO2 samplers in the commonwealth 
(Liberty and Warren Overlook) were monitoring 
nonattainment of the 2010 1-hour SO2 standard (75 
parts per billion). 

• In 2016, two SO2 samplers in Pennsylvania (Liberty 
and Warren Overlook) are monitoring nonattainment 
of the 2010 1-hour SO2 NAAQS.

2010 1-hour SO2 NAAQS Attainment Status



2016 1-hour SO2 Design Values



Historical 1-hour SO2

Concentrations in PA









2016 1-hour SO2 Design Values



• As of 2016, there are two SO2 samplers in PA 
monitoring nonattainment for the 2010 1-hour SO2
standard.

• For the most part, ambient SO2 concentrations have 
been on the decline over the past five years.

• Those monitors directly impacted from nearby SO2
sources see the greatest variability in concentrations.

• In the case of the monitors in Beaver, Indiana, and 
Warren counties, the closure of a nearby SO2 source 
and overall emission reductions has led to a decline in 
SO2 concentrations over the last three years.

Conclusions - SO2




