
 

ME 433 Professor J. M. Cimbala Lesson 02 D: Classification of Pollutants     
 

 

Today, we will:  
 

• Discuss various ways the EPA classifies air pollutants      
• Discuss CAPs, HAPs, and NAAQS      
• Discuss the Clean Air Act of 1970 and air pollution trends since then  

 

Classification of Air Pollutants: Know these terms and their definitions! 
The Evironmental Protection Agency (EPA) classifies air pollutants as follows: 
 

One way that EPA classifies air pollutants: 
 

Primary Air Pollutant: A pollutant emitted directly from the source. 
 
 
 
 
 
 
 
 
 
Secondary Air Pollutant: A pollutant not emitted directly from the source, but formed in 
the atmosphere by chemical reactions of primary sources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The EPA is concerned with both primary and secondary air pollutants. 
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A second way that EPA classifies air pollutants: 
 
Natural Air Pollutant: A pollutant emitted by processes not associated with human 
activity. 
 
 
 
Anthropogenic Air Pollutant: A pollutant emitted by processes associated with human 
activity. 
 
 
 
A third way that EPA classifies air pollutants: 
 
Criteria Air Pollutants (CAPs): Pollutants for which National Ambient Air Quality 
Standards (NAAQS) exist. 
There are 7 original CAPs. Memorize these! 
 

• CO (carbon monoxide) 
• SO2 (sulfur dioxide) 
• NO2 (nitrogen dioxide) 
• O3 (ozone) 
• PM2.5 (Particulate Matter < 2.5 microns diameter)  Also called fine particles 
• PM10 (Particulate Matter < 10 microns diameter)  Also called coarse particles 
• Pb (lead) 

 
 
 
Hazardous Air Pollutants (HAPs): Pollutants on EPA’s list of chemicals that are 
considered to be hazardous to your health. EPA defines HAPs as “pollutants that cause of 
may cause cancer or other serious health effects.” See list on EPA’s website at 
https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications  

 
  

https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications


Clean Air Act of 1970: 
 

Legislation that established NAAQs (National Ambient Air Quality Standards) for each of 
the CAPs (Criteria Air Pollutants). 
 
 
 
 
 
 
 
 
 
NAAQS Standards: 
 

Primary standards: Standards to protect the health of “sensitive” populations. 
 
 
 
Secondary standards: Standards to protect the public welfare. 
 
 
 
 
 
 
 
 
 
 

 
  



See current NAAQS table at https://www.epa.gov/criteria-air-pollutants/naaqs-table  
[This one downloaded January 11, 2021] 
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Trends of Air Pollutants and Other Measures since the Clean Air Act of 1970: 
 

EPA plots trends each year. Here is the one downloaded on January 2023, from 
https://gispub.epa.gov/air/trendsreport/2022/#air_trends  
 

 
 

 
  

https://gispub.epa.gov/air/trendsreport/2022/#air_trends


The air in the USA is getting cleaner each year in spite of growth of GDP, vehicle miles 
traveled, and population. Here is an interesting comparison plot from EPA (downloaded 
January 2023 from https://www.epa.gov/air-trends/air-quality-national-summary ) 

Downloaded January 2024:

https://www.epa.gov/air-trends/air-quality-national-summary



