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Criteria Pollutants 
The Clean Air Act requires EPA to set National Ambient Air Quality Standards (NAAQS) for six common air 
pollutants. These commonly found air pollutants are also known as "criteria pollutants. They are found all over the 
United States. These pollutants include: particle pollution (often referred to as particulate matter), ground-level 
ozone, carbon monoxide, sulfur oxides, nitrogen oxides, and lead. These pollutants can harm your health and the 
environment, and cause property damage. EPA calls these pollutants "criteria" air pollutants because it regulates 
them by developing human health-based and/or environmentally-based criteria (science-based guidelines) for 
setting permissible levels. The set of limits based on human health is called primary standards. Another set of 
limits intended to prevent environmental and property damage is called secondary standards. 

Pollutant 
Primary/  
Secondary 

Averaging Time Level Form 

Carbon Monoxide primary 
8-hour 9 ppm 

Not to be exceeded more than once per year 

1-hour 35 ppm 

Lead primary and  
secondary 

Rolling 3 month 
average 

0.15 
μg/m3 

Not to be exceeded 

Nitrogen Dioxide 

primary 1-hour 100 ppb  98th percentile, averaged over 3 years 

primary and 
secondary 

Annual 53 ppb  Annual Mean 

Ozone primary and  
secondary 

8-hour 0.075 ppm  
Annual fourth-highest daily maximum 8-hr concentration, averaged 
over 3 years 

Particle 
Pollution 

PM2.5 
primary and  
secondary 

Annual 15 μg/m3 annual mean, averaged over 3 years 

24-hour 35 μg/m3 98th percentile, averaged over 3 years 

PM10 
primary and 
secondary 

24-hour 150 μg/m3 Not to be exceeded more than once per year on average over 3 years 

Sulfur Dioxide 
primary 1-hour 75 ppb  

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

secondary 3-hour 0.5 ppm Not to be exceeded more than once per year 
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Ozone 
• Ozone (O3) is a gas composed of three oxygen atoms.

• Ozone has the same chemical structure whether it occurs miles above the earth in the atmosphere, or at
ground-level. It is considered “good” ozone when in our atmosphere (“the ozone layer,”) and “bad” when 
at our level (“ground-level ozone”) 

• Ozone is not typically emitted directly into the air. Ground-level ozone is created by a chemical reaction
between oxides of nitrogen (NOx) and volatile organic compounds (VOC) in the presence of sunlight. 

• Motor vehicle exhaust and industrial emissions, gasoline vapors, and chemical solvents as well as natural
sources emit NOx and VOC can react to form ozone. 

• Ground-level ozone is the primary constituent of smog. Sunlight and hot weather cause ground-level
ozone to form in harmful concentrations in the air. 

• "Good" ozone occurs naturally in the stratosphere approximately 10 to 30 miles above the earth's surface
and forms a layer that protects life on earth from the sun's harmful rays. 

• People with lung disease, children, older adults, and people who are active can be affected when ozone
levels are unhealthy. Numerous scientific studies have linked ground-level ozone exposure to a variety of 
problems, including: 

o airway irritation, coughing, and pain when taking a deep breath;
o wheezing and breathing difficulties during exercise or outdoor activities; 
o inflammation, which is much like a sunburn on the skin;
o aggravation of asthma and increased susceptibility to respiratory illnesses like pneumonia and

bronchitis; and, 
o Permanent lung damage with repeated exposures.

• Standards:

o 8-Hour: 0.075 ppm
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Particulate Matter (PM2.5 and PM10) 
• Particle pollution (also called particulate matter or PM) is the term for a mixture of solid particles and 

liquid droplets found in the air. Some particles, such as dust, dirt, soot, or smoke, are large or dark enough 
to be seen with the naked eye. Others are so small that they can only be detected using an electron 
microscope. 

• Particle pollution includes inhalable coarse particles (PM10) with diameters larger than 2.5 micrometers 
and smaller than 10 micrometers and fine particles (PM2.5) with diameters that are 2.5 micrometers and 
smaller. 

• The average human hair is about 70 micrometers in diameter – making it 30 times larger than the largest
fine particle. 

• The size of particles is directly linked to their potential for causing health problems. Controls are needed
for particles that are 10 micrometers in diameter or smaller because those are the particles that generally 
pass through the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart 
and lungs and cause serious health effects. 

• Fine particles, or PM2.5, can be directly emitted from sources such as forest fires, or they can form when
gases emitted from power plants, industries and automobiles react in the air. 

• Coarse particles, or PM10, can typically be found near roadways and dusty industries.

• Numerous scientific studies have linked particle pollution exposure to a variety of problems, including: 

o increased respiratory symptoms, such as irritation of the airways, coughing, or difficulty
breathing, for example; 

o decreased lung function; 
o aggravated asthma; 
o development of chronic bronchitis;
o Irregular heartbeat; 
o nonfatal heart attacks; and
o Premature death in people with heart or lung disease.

• Standards:
o PM2.5

§ Annual Standard: 15µg/m3 
§ 24-Hour Standard: 35µg/m3 

o PM10
§ 24-Hour Standard: 150µg/m3 



CRITERIA POLLUTANTS FACT SHEET 

Allegheny County Health Department – Air Quality Program  Last Updated: 4/09/12 

Sulfur	Dioxide 

• Sulfur dioxide (SO2) is one of a group of highly reactive gasses known as “oxides of sulfur.”  The largest
sources of SO2 emissions are from fossil fuel combustion at power plants (73%) and other industrial 
facilities (20%).  Smaller sources of SO2 emissions include industrial processes such as extracting metal 
from ore, and the burning of high sulfur containing fuels by locomotives, large ships, and non-road 
equipment.  SO2 is linked with a number of adverse effects on the respiratory system. 

• Current scientific evidence links short-term exposures to SO2, ranging from 5 minutes to 24 hours, with an
array of adverse respiratory effects including bronchoconstriction and increased asthma 
symptoms.  These effects are particularly important for asthmatics at elevated ventilation rates (e.g., 
while exercising or playing.) 

• Standards
o 1-Hour: 75 ppb
o 3-Hour: 0.5 ppm
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Nitrogen	Oxides 
• Nitrogen dioxide (NO2) is one of a group of highly reactive gasses known as "oxides of nitrogen," or

"nitrogen oxides (NOx)."   Other nitrogen oxides include nitrous acid and nitric acid. While EPA’s National 
Ambient Air Quality Standard covers this entire group of NOx, NO2 is the component of greatest interest 
and the indicator for the larger group of nitrogen oxides. NO2 forms quickly from emissions from cars, 
trucks and buses, power plants, and off-road equipment. In addition to contributing to the formation of 
ground-level ozone, and fine particle pollution, NO2 is linked with a number of adverse effects on the 
respiratory system. 

• Current scientific evidence links short-term NO2 exposures, ranging from 30 minutes to 24 hours, with
adverse respiratory effects including airway inflammation in healthy people and increased respiratory 
symptoms in people with asthma. 

• Also, studies show a connection between breathing elevated short-term NO2 concentrations, and
increased visits to emergency departments and hospital admissions for respiratory issues, especially 
asthma. 

• NO2 concentrations in vehicles and near roadways are appreciably higher than those measured at
monitors in the current network. In fact, in-vehicle concentrations can be 2-3 times higher than measured 
at nearby area-wide monitors. Near-roadway (within about 50 meters) concentrations of NO2 have been 
measured to be approximately 30 to 100% higher than concentrations away from roadways. 

• Standards:
o 1-Hour: 100 ppb
o Annual: 53 ppb
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Lead 

• Lead (Pb) is a metal found naturally in the environment as well as in manufactured products.  The major 
sources of lead emissions have historically been from fuels in on-road motor vehicles (such as cars and 
trucks) and industrial sources.  As a result of EPA's regulatory efforts to remove lead from on-road motor 
vehicle gasoline, emissions of lead from the transportation sector dramatically declined by 95 percent 
between 1980 and 1999, and levels of lead in the air decreased by 94 percent between 1980 and 1999. 
Today, the highest levels of lead in air are usually found near lead smelters. The major sources of lead 
emissions to the air today are ore and metals processing and piston-engine aircraft operating on leaded 
aviation gasoline. 

• In addition to exposure to lead in air, other major exposure pathways include ingestion of lead in drinking
water and lead-contaminated food as well as incidental ingestion of lead-contaminated soil and dust. 
Lead-based paint remains a major exposure pathway in older homes. 

• Standard:
o 3-Month Average: 0.15 µg/m3 
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Carbon	Monoxide 

• Carbon monoxide (CO) is a colorless, odorless gas emitted from combustion processes.  Nationally and, 
particularly in urban areas, the majority of CO emissions to ambient air come from mobile sources.  CO 
can cause harmful health effects by reducing oxygen delivery to the body's organs (like the heart and 
brain) and tissues.  At extremely high levels, CO can cause death. 

• EPA first set air quality standards for CO in 1971.  For protection of both public health and welfare, EPA
set an 8-hour primary standard at 9 parts per million (ppm) and a 1-hour primary standard at 35 ppm.

• In a review of the standards completed in 1985, EPA revoked the secondary standards (for public welfare)
due to a lack of evidence of adverse effects on public welfare at or near ambient concentrations.

• The last review of the CO NAAQS was completed in 1994 and the Agency chose not to revise the
standards at that time.

• Standards:
o 8-Hour: 9 ppm
o 1-Hour 35 ppm




