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Executive Summary
Clearing The Air 1.0 used 2019 EPA data and research by others to dispel the myth that the air in the 
Pittsburgh region is among the worst in the country. That initial report found that our air is fairly 
typical of that found in big-city regions around the country. This report, Clearing The Air 3.0, uses 
2021 EPA data to continue our monitoring of the region’s air quality, which remains better than in 
some places and worse than in others.

Findings in this report include:

Average levels of particulate matter (PM2.5) across the United States have risen above pre-
pandemic levels and are now at levels not seen since 2015. The rise has caught experts off 
guard, and there appears to be no easy explanation for the jump.

Average PM2.5 levels are up in Allegheny County and the Pittsburgh region, though not by 
quite as much as seen in other parts of the country. Significantly, the PM2.5 levels measured 
at the Liberty Borough air monitor, the last in the region to meet EPA standards, have 
continued to decline and remain below pre-pandemic levels.

Allegheny County and the entire region met all EPA Clean Air standards in 2021 for the 
first time ever.

The Pittsburgh region scored worse for PM2.5 levels than most big-city regions but was 
better than places including Milwaukee, Minneapolis, and Denver for peak daily levels 
and San Diego, Indianapolis, and Cincinnati for its annual average.

The Pittsburgh region scored better than most big-city regions for ozone, including 
Denver, Salt Lake City, Austin, and Nashville.

The region’s sulfur dioxide (SO2) levels continue to decline and met EPA standards in 
2021 for the first time ever.

•

•

•

•

•

•

CLEARING THE AIR 3.0

This is not to say we should be content. There is still further work that can be done to improve air 
quality in the region. And there may be communities where the air quality tends to be worse than the 
region’s typical conditions. But we need to act based on facts, not fear or feelings. Misunderstanding 
the nature of the region’s air quality can lead people to believe that they live in a uniquely bad 
community and are putting their health at risk unnecessarily. It can send an inaccurate message 
to people and companies considering living or investing in the region. And mischaracterizing the 
problem puts pressure on regulators and public officials to solve “problems” that some people 
imagine exist rather than those that actually do.
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I AIR QUALITY IMPROVEMENT SINCE 2000 
The federal Clean Air Act requires the EPA to set air quality standards1 for six common pollutants 
that can harm human health and the environment: particulate matter (PM), ozone, sulfur dioxide, 
nitrogen dioxide, carbon monoxide, and lead.2 Environmentalists have focused primarily on the 
levels of PM—tiny invisible soot—and ozone, as they are most likely to cause or trigger health 
issues. This report also looks at sulfur dioxide and nitrogen dioxide. Carbon monoxide and lead 
levels have been well below the national air quality standards throughout the Pittsburgh region 
for years. Average lead levels in the region are essentially at zero, as they are in most places, since 
the advent of unleaded gasoline.

Particulate Matter
Particulate matter3 can come from sources such as smoke from wildfires or dust from agricultural 
operations. Particulates also form when emissions from sources such as vehicle traffic and 
industrial sites trigger chemical reactions in the air. The EPA looks at both annual year-round 
averages and the worst individual days in an area for these tiny particles that float in the air. 
Most health concerns are focused on PM2.5, or particles so small that 30 of them stacked equal 
the thickness of a human hair. Particulate matter can get deep into the lungs or blood. It has 
been linked to health effects such as heart and lung disease, difficulty breathing, and aggravated 
asthma.

After decades of a general decline in PM2.5 levels, the United States saw an unusual spike in 
2021 compared to pre-pandemic levels.4 The US annual average as calculated by the EPA soared 
nearly 11% in 2021 compared to 2019, reaching levels not seen since 2015. This increase has 
surprised experts around the country.

The annual average PM2.5 level in the Pittsburgh region increased by 6.8% compared to 2019, though 
this was less than the national increase or the increases seen in nearby states. Significantly, the 
air monitor in Liberty Borough showed a decline of nearly 3% compared to 2019. A more complete 
analysis of the country’s PM2.5 increases can be found at the end of this section.
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As recently as 2010, the year-round PM2.5 levels in the Pittsburgh region averaged about 6% higher 
than the current EPA standard.9 Since 2000, the PM2.5 average across the region has dropped by 
45%. None of the monitors in the region measured above the EPA standard in 2021.

In 2000, the average of the worst 24-hour PM2.5 levels measured around the region5 was more than 
10% above the EPA standard.6 Since then, the peak 24-hour levels measured at different locations 
around the region have dropped an average of 45%.7 None of the monitors in the region recorded 
a level above the EPA standard in 2021.8

2000-2021: -45%PM2.5 24-Hour Peak Levels

2000-2021: -42%PM2.5 Average Annual Levels
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Ozone (O3)
High in the stratosphere, ozone10 provides a protective layer against ultraviolet rays from the sun. 
At ground level, it can trigger respiratory problems, especially for children, the elderly, and people 
of all ages with asthma or other lung diseases.

As recently as 2012, the average of ozone peaks measured across the Pittsburgh region was 10% 
above the EPA standard.11 Since 2000, the average of ozone peaks across the region has dropped 
by 23%, and the ozone measured at every monitor in the Pittsburgh region was below the EPA 
standard in 2021.12

Sulfur dioxide13 is released into the atmosphere through the burning of fossil fuels in power plants, 
industrial plants, and heavy vehicles, such as locomotives. Exposure can harm the respiratory 
system and make breathing difficult. It can also react with other chemicals in the air to form 
particulate matter.

In 2000, the average of SO2 peaks measured across the Pittsburgh region was nearly twice as high 
as the current EPA standard.14 Since 2000, the average of SO2 peak levels measured around the 
region has dropped by 89%. None of the monitors in the Pittsburgh region recorded SO2 levels 
above the EPA one-hour standard in 2021.15

Sulfur Dioxide (SO2)

2000-2021: -23.5%Ozone Peak Levels



pg 8 Version 3.0, 2021 Data

Nitrogen dioxide16 forms from vehicle emissions, some power plants, and off-road equipment. 
Alone, high concentrations can cause respiratory problems. NO2 can also react with other chemicals 
in the air to form ozone and particulate matter.

Nitrogen dioxide has not been a problem in the Pittsburgh region. In 2000, average levels were 
well below the EPA standard.17 Since 2000, the average NO2 levels in the region have declined 53%.

Nitrogen Dioxide (NO2)

2000-2021: -88.7%SO2 Peak Levels

2000-2021: -53.3%NO2 Average Levels
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Air quality has improved so dramatically in the Pittsburgh region and across the country over 
the past 20 years for several reasons. Perhaps the most significant has been the expanded use of 
natural gas to replace coal in electricity generation, both within the region and upwind in Ohio 
and other parts of the Midwest. Other reasons include better technology in industrial processes, 
producing fewer emissions and less waste overall; improved vehicle technology, producing fewer 
emissions per mile driven; and in some areas, an overall reduction in heavy industry.

These trends have had an impact on other parts of the country as well. But the air in Pittsburgh 
over the past decade has generally improved more rapidly than most other major metro areas. And 
these improvements have occurred as the economy has expanded significantly.

All of which makes the rise in PM2.5 levels so surprising. Every region in the U.S. saw a significant 
increase over 2019 levels as measured by the EPA.18

The National Perspective

US Overall: 10.9%

Increases in Average Annual PM2.5 Levels, 2019 to 2021
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The Pittsburgh region is located within the EPA’s Northeast zone. Pittsburgh’s average annual 
PM2.5 rose 6.8% compared to 2019. The Northeast zone increased 7.8% to its highest level since 2015.

The Ohio Valley zone immediately to the west of Pittsburgh increased 6.9% to its highest level 
since 2015 as well.

Northeast PM2.5 Average Annual Level 

Ohio Valley PM2.5 Average Annual Level
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A smaller increase from 2016 to 2018 captured the attention of researchers and The New York Times.19 
The current increase has not seemed to trigger the same level of analysis.

Even with the restart of the economy after the shutdowns of 2020, the country generated less 
electricity from coal in 2021 than it did in 2019, which should have contributed to a decrease in 
PM2.5.20 Some have suggested that wildfires across the U.S. could explain the increase.

The 2021 fire season was significantly more intense than in 2019 as measured by acres burned, 
according to the National Interagency Fire Center.21 And those fires undoubtedly contributed to 
increases in some areas, particularly in the sharp increase in the West, Southwest, and Northern 
Rockies. But the 2021 season was not particularly intense overall and was below average for the 
previous five- and 10-year periods.

China continues to be the world’s largest consumer of coal.22 The EPA23 and other researchers24 
have been analyzing how pollution produced in China that drifts across the Pacific can impact 
pollution levels in the U.S.25

U.S. Acreage Burned in Wildfires
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II REGIONAL COMPARISON: EPA DATA SET
The EPA follows a precise process for determining whether an area meets the requirements of 
the federal Clean Air Act. It bases its regulatory actions on the worst readings in a particular 
geographic area.

But the EPA also maintains separate data sets specifically intended to “provide air quality status 
and trends for counties and cities.”26 For instance, with PM2.5, the EPA averages readings from all 
monitors across the region to provide a comprehensive regional picture, rather than using the 
monitor with the worst reading, as it does to measure regulatory compliance.

The air in the Pittsburgh region was the same or better than the air in 33% of the Top 50 metro 
regions for which EPA data is available. The Pittsburgh region’s 24-hour PM2.5 average peak level 
rose 4.8% compared to 2019, but that was a better performance than 60% of the Top 50 regions. 
That means that Pittsburgh was cleaner and faring better than regions such as Chicago, Milwaukee, 
and San Diego.

24-Hour PM2.5 (2021)

Here is how the Pittsburgh region27 compares to  
the 50 largest metropolitan areas in the country.28  

Top 50 Metro Areas*: 2020-2021 PM2.5 24-hour Peak Levels
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The Pittsburgh region in 2021 was cleaner than 20% of the Top 50 regions. The Pittsburgh region’s 
average annual PM2.5 level rose 6.8% compared to 2019, but that was a better performance than 48% 
of the Top 50 regions. That makes Pittsburgh not only cleaner but faring better than areas such as 
Indianapolis, Cincinnati, and Detroit.

Average Annual PM2.5 (2021)

Top 50 Metro Areas*: Average Annual PM2.5 Levels
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The Pittsburgh region had a lower peak ozone average than 76% of the Top 50 regions in 2021. The 
Pittsburgh region’s average peak ozone level rose 3.3% compared to 2019, though it remained well 
below the EPA standard. Nearly 75% of the Top 50 regions saw their peak ozone levels rise or stay 
the same compared to pre-pandemic 2019.

Ozone (2021)

Top 50 Metro Areas: Peak Level Ozone (O3) 2021
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The Pittsburgh region’s average NO2 level in 2021 was better than half of the Top 50 metro regions 
for which EPA data is available. Pittsburgh, Riverside, Los Angeles, and Tampa-St. Petersburg 
were the only regions that saw their NO2 averages rise compared to 2019, each by one part per 
billion. However, Pittsburgh and every Top 50 has an average NO2 level that is substantially below 
the EPA standard of 53 parts per billion.

Nitrogen Dioxide (2021)

Top 50 Metro Areas*: Peak Nitrogen Dioxide Levels (NO2)  2021
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Of the big-city regions for which EPA trend data is available, 10% had higher peak levels of sulfur 
dioxide (SO2) than the Pittsburgh region, though all regions had levels well below the EPA standard. 
Pittsburgh saw SO2 emissions in 2021 compared to 2019 drop more than 85% of the big-city regions.

Sulfur Dioxide (2021)

Top 50 Metro Areas*: Peak Sulfur Dioxide Levels (SO2)  2021



pg 18 Version 3.0, 2021 Data

NO2 RATE OF CHANGE
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Rate of Change Tables Continued
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III A CLOSER LOOK AT ALLEGHENY COUNTY
The previous sections of this report looked at average air pollution levels across the seven-county 
Pittsburgh region based on a data set created by the EPA to track regional changes over time. 

This section examines air quality in Allegheny County, comparing it to the urban core county in 
each of the Top 50 metro regions. Because Allegheny County is the most intensely developed area, 
the regional average could mask more serious problems present in the county. Also, air quality in 
Allegheny County is monitored and regulated  by  the  Allegheny  County  Board  of  Health,  not  
the  Pennsylvania  Department  of  Environmental Protection (DEP), which has jurisdiction over 
the rest of the region. As a result, Allegheny County conditions are of particular interest.
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The PM2.5 annual average in Allegheny County29 was 10th highest out of the Top 50 metro 
markets, better than Houston (Harris County) and Philadelphia (Philadelphia County) but behind 
Sacramento (Sacramento County.)

Average PM2.5 (2021)

Top 50 Urban Counties: Average Annual PM2.5 Levels
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The average of peak ozone readings across Allegheny County were equal to or better than two-
thirds of the urban core counties in the Top 50 metro regions.

Average Ozone (2021)

Top 50 Urban Counties: Average Annual Ozone Levels
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IV A CRITIC’S PERSPECTIVE
Each year, the American Lung Association issues a State of the Air report that purports to analyze the 
air quality in each region of the country. No other source has been as instrumental in perpetuating 
the narrative that the Pittsburgh region’s air quality deserves failing grades. 

Yet the Lung Association’s annual report continues to mislead the public on air quality in the 
Pittsburgh region, distorting facts and disregarding accepted air quality standards established 
by the federal government.

Allegheny County and the entire Pittsburgh region met federal air quality standards for tiny 
pollutant particles (PM2.5) and ozone for 2018-2020, the period covered by the ALA’s most recent 
State of the Air30 report.  The Lung Association still handed them F grades.

The Lung Association tries to portray the region as having some of the worst air in the country, 
but that finding is contradicted by data in its own report.

Among the issues with the ALA’s approach:

The ALA report distorts the region’s actual air quality conditions by disregarding 
federal standards and awarding failing grades based on criteria the Lung Association 
developed on its own.
 
The Lung Association gives the Pittsburgh region an “F” failing grade for ozone and 24-
hour PM2.5 pollution even though every county in the region complied with EPA standards 
for both pollutants during the time period (2018-2020) analyzed in the report.  

The Lung Association relies on a few air quality monitors in Allegheny County to pass 
judgment on a 12-county Pittsburgh metro region that is nearly as large as the entire 
state of New Jersey (Allegheny, Armstrong, Beaver, Butler, Fayette, Indiana, Lawrence, 
Washington, Westmoreland in Pennsylvania; Jefferson in Ohio; Brooke and Hancock 
in West Virginia.) As a Pittsburgh Post-Gazette editorial once said: “Thank goodness 
this isn’t a report on education. If Mrs. Brown had a classroom with 20 students, one 
of whom was illiterate, the American Lung Association would say Mrs. Brown’s class 
can’t read.”

•

•

•
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Another section of the report actually classifies six of the 12 counties in the region as among the 
elite group of the country’s “Cleanest Counties for Short-Term Particle Pollution”: Armstrong, 
Fayette, Washington, Westmoreland, Jefferson OH, and Hancock WV. And the ALA had no data 
for three of the other counties (Butler, Indiana, Lawrence.)

But the report’s own data don’t back up that conclusion.

The flaws in the ALA’s approach are most obvious in the report’s discussion of daily levels of PM2.5 

pollution. It considers the 12-county area that covers parts of three states a “city” and gave it an  
“F”31 as one of the “25 U.S. Cities Most Polluted by Short-Term Particle Pollution.”  

The report claims that 2,593,177 people who live in those 12 counties are “at risk” because of the 
high levels of particulate matter.
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Together, those nine counties represent 82% of the land area in the ALA’s so-called “city” of 
Pittsburgh. Not one of them reported a single day in 2018, 2019, or 2020 in which the PM2.5 levels 
reached levels that the EPA considers to be “unhealthy.” 

Such is the state of the air in what the American Lung Association considers one of the most 
polluted “cities” in the country.

The Post-Gazette put this way in the 2015 editorial quoted earlier: 

“The American Lung Association has the ability to convey air quality data with more accuracy and 
sophistication. Yet it refuses, favoring instead annual reports that alarm and deceive. Talk about 
a pollution source in need of cleanup.”32
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V EPA REGULATORY STATUS
The federal Clean Air Act requires the EPA to set air quality standards for six common pollutants 
that can harm human health and the environment: particulate matter, ozone, sulfur dioxide, 
nitrogen dioxide, carbon monoxide, and lead.

The EPA sets standards for the pollutants based on the human health effects of exposure and 
monitors an area’s compliance with each of the standards. For regulatory purposes, the EPA relies 
on each monitor’s worst readings. If the agency used an area-wide average, then hot spots with 
higher exposure could get missed in the data.

When the worst reading in a region does not meet EPA air standards, the area is classified as “non-
attainment,”33 and the regulatory agency is required to develop a plan outlining how it intends to 
reduce pollution levels. For instance, new companies wanting to move into a non-attainment area 
might need to install more stringent pollution control devices, or communities could encourage 
transit usage to cut back on vehicle emissions that cause ozone and PM2.5.

Allegheny County is considered a non-attainment area for annual average PM2.5 levels based on 
historic readings from an air monitor located in Liberty Borough. The three-year rolling average 
at the Liberty monitor for 2019-2021, the value that the EPA uses to measure compliance, is 11.2 
micrograms per cubic meter, about 6.7% below the standard of 12. To change the non-attainment 
status, the county will need to secure EPA approval for a plan to ensure continuing compliance. The 
rolling three-year average PM2.5 level at the monitor is down more than 25% over the past 10 years.

A small area centered around the Liberty monitor is non-attainment based on historic readings 
for the 24-hour PM2.5 standard. The three-year rolling averages at the monitor, the value that the 
EPA uses to measure compliance, have declined by 25% over the past decade and have met the EPA 
standard for the past four years.

Allegheny County is a non-attainment area for sulfur dioxide (SO2) because of historic readings at 
the Liberty monitor. The three-year rolling average for 2019-2021 that the EPA uses to determine 
compliance was 59 parts per billion, more than 21% below the EPA standard. The readings at that 
monitor are down 57% over the last decade. To change the non-attainment status, the county will 
need to secure EPA approval for a plan to ensure continuing compliance.
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Indiana County and a portion of Beaver County are also considered non-attainment areas for SO2. 
Though their current readings are below the standard, they have not yet been reclassified.

Similarly, the entire Pittsburgh metro area is classified as a non-attainment area for the old 2008 
ozone standard, even though it complies with the more stringent 2015 ozone standard. This is 
not an issue of air quality, but of procedure. In 2013, the EPA determined that the 2008 standard 
had been met. However, the Pennsylvania Department of Environmental Protection has not yet 
submitted the paperwork seeking to change the designation.
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1. National Ambient Air Quality Standards (NAAQS), https://www.epa.gov/criteria-air-pollutants/naaqs-table

2. https://www.epa.gov/criteria-air-pollutants

3. https://www.epa.gov/pm-pollution/particulate-matter-pm-basics#PM

4. https://www.epa.gov/air-trends/particulate-matter-pm25-trends

5. Different databases and studies vary on what they mean when they say “Pittsburgh.” It can refer to the City of Pittsburgh, the federal 
Office of Management & Budget’s seven-county Pittsburgh Metropolitan Statistical Area or MSA (Allegheny, Armstrong, Beaver, 
Butler, Fayette, Washington, and Westmoreland counties), or its 12-county Pittsburgh-New Castle-Weirton Consolidated Metropolitan 
Statistical Area or CMSA, consisting of the seven counties in the MSA, along with Indiana and Lawrence in Pennsylvania, Jefferson 
in Ohio, and Brooke and Hancock in West Virginia. In Sections I and III, “Pittsburgh region” refers to the seven-county MSA.

6. Generally speaking, the EPA 24-hour peak PM2.5 standard requires that the level measured on the 
seventh worst day of the year must be at 35 micrograms per cubic meter or below.

7. https://www.epa.gov/system/files/documents/2022-05/airqualitytrendsbycity2000-2021.xlsx

8. https://www.epa.gov/system/files/documents/2022-05/PM25_DesignValues_2019_2021_FINAL_05_24_22.xlsx

9. 12 micrograms per cubic meter.

10. https://www.epa.gov/ground-level-ozone-pollution

11. Somewhat oversimplified, the EPA standard is 70 parts per billion as measured during 
an 8-hour period on the fourth worst day during a given year.

12. https://www.epa.gov/sites/production/files/2020-05/o3_designvalues_2017_2019_final_05_26_20.xlsx

13. https://www.epa.gov/so2-pollution

14. Somewhat oversimplified, the EPA standard is that worst hour measured each day must be 
at or below 75 parts per billion 99% of the time during a calendar year.

15. https://www.epa.gov/system/files/documents/2022-05/SO2_DesignValues_2019_2021_FINAL_05_25_22.xlsx

16. https://www.epa.gov/no2-pollution/basic-information-about-no2

17. An average annual level of 53 parts per billion.

18. https://www.epa.gov/air-trends/particulate-matter-pm25-trends

19. https://www.nytimes.com/interactive/2019/10/24/climate/air-pollution-increase.html

20. https://www.eia.gov/electricity/data/state/annual_generation_state.xls

21. https://www.predictiveservices.nifc.gov/intelligence/2021_statssumm/2021Stats&Summ.html

22. https://www.iea.org/reports/coal-information-overview/consumption

23. https://www.epa.gov/international-cooperation/transboundary-air-pollution

24. https://www.sciencedirect.com/science/article/abs/pii/S1352231015304994?via%3Dihub

25. https://www.usatoday.com/story/weather/2017/03/02/air-pollution-asia-wafting-into-usa-increasing-smog-west/98647354/

26. https://www.epa.gov/air-trends/air-quality-cities-and-counties

27. The seven-county Pittsburgh region (Allegheny, Armstrong, Beaver, Butler, Fayette, Washington, Westmoreland)

28. PM2.5 data is not available for Austin, Louisville, Nashville, Memphis, San Antonio, and San Jose out of 
the Top 50 metro areas. NO2 and SO2 data is not available for all regions in the Top 50.

29. Averages were calculated using every county monitoring site for which the EPA reported results in 2021.

30. https://www.lung.org/getmedia/74b3d3d3-88d1-4335-95d8-c4e47d0282c1/sota-2022

31. https://www.lung.org/media/press-releases/sota-pittsburgh-metro-area-2022

32. https://www.post-gazette.com/opinion/editorials/2015/05/26/Pollution-source-The-lung-
association-s-air-report-deceives-again/stories/201505300017

33. https://edap.epa.gov/public/extensions/S4S_Public_Dashboard_1/S4S_Public_Dashboard_1.html
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