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PM Standards Have Changed Over Time 

EPA has regulated particulate matter since 1971

• 1971: EPA set standards covering all sizes of airborne particles, including dirt 
and other larger particles -- known as a  “total suspended particulate, TSP” 

• 1987: EPA changed the standards to focus on particles 10 micrometers in 
diameter and smaller

• 1997: EPA decided fine and coarse fractions of PM10 should be considered 
separately
– Added new indicator to focus on fine particles – PM2.5

• 2006: EPA revised level of 24-hour PM2.5 standards (65 to 35 µg/m3); retained 
level of annual PM2.5 standards (15 µg/m3); retained 24-hour PM10 standards; 
and revoked annual PM10 standards
– 2009 – US District Court remanded primary annual PM2.5 standard and secondary 

PM2.5 standards to EPA; upheld PM10 decisions
– EPA is responding to these remands in the current PM NAAQS review
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Heath Effects Associated with Fine Particle Exposures

• Fine particles (PM2.5) in the outdoor air have been linked to a wide range of 
important adverse health effects, including: 

– Premature death
– Hospital and emergency department visits for cardiovascular (such as, heart attacks, 

strokes) and respiratory (such as, aggravated asthma) effects
– Increases in respiratory symptoms, such as coughing or difficulty breathing 
– Bronchitis 
– Decreased lung function 
– Changes in heart rate and heart rate variability
– Infant mortality and low birth weight
– Cancer 

• Types of studies:
– Epidemiology
– Controlled human exposure
– Animal



2

4

At-Risk Populations
• A variety of factors make people more susceptible to PM2.5-related 

health effects, including:
– Pre-existing diseases (such as heart or lung disease, including 

asthma) or conditions (such as obesity)
– Lifestage

• Older adults 
• Children

• Persons with lower socio-economic status
• There is emerging evidence for additional susceptible populations, 

related to:
– Genetic differences
– Additional pre-existing diseases and conditions (such as, diabetes)
– Pregnancy, newborns
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PM2.5 Health Evidence:  What is New? 
• Currently available evidence is stronger in comparison to information available in last 

review 
– Large number of new studies including extended follow-up to important long-term exposure studies
– Currently available evidence provides stronger support for previously observed effects 

• Compelling evidence supports a causal relationship between PM2.5 and premature 
mortality and cardiovascular effects (long- and short-term exposures)

• Additional evidence for a broad range of PM2.5-related health effects including:
– Likely causal relationship for respiratory effects (long- and short-term exposures)
– Suggestive of a causal relationship for developmental/reproductive effects, cancer (long-term 

exposures)

• Effects have been observed at ambient concentrations allowed by current standards 

• No evidence to support existence of a discernible threshold below which effects would 
not occur

• Important uncertainties remain including understanding relative toxicity of different 
components in fine particle mixture

PM2.5 is a Public Health Burden

Source:  Fann et al., 2011 6

A Range reflects use of alternate PM2.5 mortality estimates
B Population-weighted value using Krewski et al. (2009) PM 
mortality estimates

Percentage of PM2.5-related deaths due to 
2005 air quality levels by county Summary of National PM2.5

impacts due to 2005 air quality

Excess mortalities 
(adults)A 130,000 to 320,000

Percentage of all deaths 
due to PM2.5

B 5.4%

Impacts among Children

ER visits for asthma 
(age <18)

110,000

Acute bronchitis 
(age 8-12)

200,000

Exacerbation of 
asthma (age 6-18)

2,500,000

Percentage of total deaths due to PM2.5

Krewski et al. (2009) PM mortality estimate

<2.5%

2.5 to 3.9%

4 to 5%

5.1 to 6.1%

6.1 to 9%
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PM2.5: The Bigger Picture

• Monetized benefits of meeting all provisions of the 1990 
Clean Air Act Amendments are expected to reach almost 
$2 trillion per year by 2020, more than 30 times the 
expected costs*

• Of these estimated benefits, approximately 85% ($1.7 
trillion) are attributable to reductions in premature 
mortality associated with reductions in ambient PM2.5*

• In addition, recent research provides evidence that 
decreases in long-term PM2.5 exposures have been 
associated with an estimated increase in mean life 
expectancy of approximately 5 to 9 months (Pope et al., 
2009)

• Given the large benefits of controlling ambient PM, EPA 
continues to invest heavily in PM research to improve the 
basis for setting and implementing standards 

– Approximately $1 billion invested in extramural and 
intramural research since 1998 
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*From The Benefits and Costs of the Clean Air Act from 1990-2020 – Final Report, March 2011

PM2.5-related Welfare Effects

• Visibility impairment

• Climate-related effects

• Materials damage and soiling

• Ecological effects
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Washington, DC

Ongoing PM NAAQS Review
• Current review began in 2007

– Addressing primary (health-based) and secondary (welfare-based) standards for 
both fine and coarse particles

• Review is thorough and extensive, with opportunities for public comment at 
each of the following steps:

– Integrated Science Assessment (completed December 2009)

– Risk/Exposure Assessment (completed June/July 2010)

– Policy Assessment (completed April 2011) 

 Final documents take into consideration comments from both the Clean Air 
Scientific Advisory Committee (CASAC) and the public on multiple draft 
documents

• Next steps  - proposed and final rules
• For more information on the current and previous PM NAAQS reviews, 

see http://www.epa.gov/ttn/naaqs/standards/pm/s_pm_index.html 9


