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The Honorable Gina McCarthy 

Administrator 

U.S. Environmental Protection Agency 

1200 Pennsylvania Avenue 

Washington, DC 20460 

Sent via A-and-R-Docket@EPA.Gov 

 

Re: EPA Docket I.D. No: EPA-HQ-OAR-2008-0699 

Dear Administrator McCarthy: 

As national organizations representing medical societies, public health and patient advocacy 

organizations, we write to provide comments to the U. S. Environmental Protection Agency on the 

proposed Ozone National Ambient Air Quality Standards. Our organizations appreciate and would like to 

express our support to the EPA for moving forward to update the current ozone standard, and welcome 

this opportunity to provide input to this process, which we hope will result in a standard that is better 

protective of public health. Our organizations urge you to select a level for the primary health standard 

that will meet the Clean Air Act requirement to protect the health of the public with an adequate margin 

of safety: 60 parts per billion (ppb).  

EPA Must Protect the Health of the Public, including Sensitive Populations 

The Clean Air Act establishes the primary National Ambient Air Quality Standard to protect public health 

from the nation’s most widespread air pollutants.  The Clean Air Act directs the Administrator to set 

standards that are “requisite to protect public health” with “an adequate margin of safety” (42 U.S.C. § 

7409 (b) (1)).  

The list of populations who risk demonstrated harm from ozone pollution has grown significantly from 

the previous review. Children, people with asthma and other lung diseases, seniors, outdoor workers 

and people who have low socioeconomic status have long been shown to be vulnerable to ozone.  

Newer evidence shows some otherwise healthy adults are especially sensitive to ozone exposure 

because of limitations in some nutrients and certain genetic variants. In addition to these groups, the 
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EPA’s Integrated Science Assessment has documented evidence that suggests increased risk to fetal 

development and to cardiovascular harm (EPA, Integrated Science Assessment, 2013). Health-based 

standards must be set at levels that will protect all people, but particularly these sensitive groups. 

Ozone poses a grave threat to public health at levels well below the current standard 

The current standard of 75 ppb fails to meet the requirements of the Clean Air Act.  Clinical and 

epidemiological studies have repeatedly shown that breathing ozone can threaten life and health at 

concentrations far lower than the 75 ppb 8-hour average standard. 

Extensive, public reviews of the large body of evidence by EPA’s independent science advisors, the Clean 

Air Scientific Advisory Committee (CASAC), and by EPA staff scientists have confirmed that the 2008 

primary ozone standard is set at a level that is too weak to protect public health. In fact, three 

successive CASAC panels -- each under different leadership -- have reached the same conclusion: the 

2008 standard should not be retained.   

 As part of the advice to the EPA during the previous review that ended in 2008, CASAC sent 

letters repeatedly supporting a standard between 60 and 70 ppb (Henderson, 2006; Henderson, 

2007). After EPA published its final decision in 2008, CASAC sent a rare letter to the 

Administrator commenting on the decision. The CASAC stated unequivocally that they disagreed 

with the decision to set the standard at 75 ppb.  These scientists notified the Administrator that 

they “do not endorse the new primary ozone standard as being sufficiently protective of public 

health.” (Emphasis in the original.) They urged that the Administrator or his successor “select a 

more health-protective” standard in the next review cycle (Henderson, 2008).  It is important to 

note that their decision was based on the scientific evidence as it stood in 2006, the close of that 

review period. 

 When asked to reevaluate the evidence during EPA’s ill-fated reconsideration of the 2008 

standard in February 2010, CASAC again was explicit:  “EPA has recognized the large body of 

data and risk analyses demonstrating that retention of the current standard would leave large 

numbers of individuals at risk for respiratory effects and/or other significant health 

consequences including asthma exacerbations, emergency room visits, hospital admissions and 

mortality” (Samet, 2010).  

 Now, the current CASAC has echoed this consensus again.  In their letter to EPA on June 14, 

2014, they stated it simply: “The CASAC finds scientific justification that current evidence and 

the results of the exposure and risk assessment call into question the adequacy of the 

current standard” (Frey, 2014).  

We share the conclusion repeatedly presented to EPA by the CASAC: EPA cannot justify retention of 

the current standard based on the health evidence.   
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Multiple CASAC reviews have recommended a standard between 60 and 70 ppb. 

Not only have the three separate CASAC committees, under three different Chairs, unanimously 

confirmed that the current ozone standard is not protective of public health, but each recommended 

that the standard should be set in the range of 60 to 70 ppb. 

In each of the three comment letters the CASAC wrote to EPA Administrator Stephen L. Johnson, the 

independent experts charged with advising EPA unanimously recommended selection of an 8-hour 

average ozone NAAQS within the range of 60 to 70 ppb (Henderson 2006; Henderson 2007; Henderson 

2008). 

During the reconsideration of the 2008 Ozone NAAQS, CASAC reaffirmed its support for the selection of 
an 8-hour average ozone NAAQS within the 60 – 70 ppb range (Samet, 2010).  Again, that 
recommendation came based solely on the studies that had been available during the prior review, a 
period that closed in 2006.  

Now able to fully consider the additional studies available in the 2007 to 2012 period, the most recent 

CASAC summarized extensive scientific evidence in their recommendations to EPA for a range from 70 

to 60 ppb: 

“The CASAC further concludes that there is adequate scientific evidence to recommend a 

range of levels for a revised primary ozone standard from 70 ppb to 60 ppb. The CASAC 

reached this conclusion based on the scientific evidence from clinical studies, epidemiologic 

studies, and animal toxicology studies, as summarized in the Integrated Science Assessment 

(ISA), the findings from the exposure and risk assessments as summarized in the HREA, and 

the interpretation of the implications of these sources of information as given in the Second 

Draft PA” (Frey, 2014). 

However, the CASAC concluded that new evidence showed that even that range is too broad, 

noting that “based on the scientific evidence, a level of 70 ppb provides little margin of safety for 

the protection of public health particularly for sensitive subpopulations” (Frey, 2014). 

“At 70 ppb, there is substantial scientific evidence of adverse effects as detailed in the 

charge question responses, including decrease in lung function, increase in respiratory 

symptoms, and increase in airway inflammation. Although a level of 70 ppb is more 

protective of public health than the current standard, it may not meet the statutory 

requirement to protect public health with an adequate margin of safety” (Frey, 2014). 

CASAC concluded the evidence showed that a level of  “60 ppb would certainly provide more public 

health protection than a standard of 65 or 70 ppb and would provide an adequate margin of safety” 

(Frey, 2014).  

The significantly stronger scientific and medical evidence available in this current review led CASAC 

to provide even more explicit comments than during the 2008 review and the subsequent 

reconsideration process. Their explicit conclusion that 60 ppb meets the requirement to provide 

more protection and an adequate margin of safety raises questions about EPA’s decision to exclude 

60 ppb from the proposal. 
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Our organizations offer evidence that demonstrates why 60 ppb should be adopted as the level of 

the health-based standard. 

The evidence for a standard of 60 ppb has grown. 

The scientific and medical understanding of the mechanisms by which exposure to ambient ozone 

pollution harms human health has grown considerably stronger since 2007.  The EPA evaluated 1,000 

new studies in the current review, studies that have been published since the completion of the 2006 

Criteria Document.  These studies inform our understanding of the health impacts of ozone at low 

concentrations.   

Multiple chamber studies provide robust evidence of harm to healthy adults down to 60 ppb.  Adding 

to previous research by Adams (2002) and Adams (2006), both Brown et al (2008) and Kim et al (2011) 

provide still more evidence that exposures down to 60 ppb can reduce lung function and cause 

inflammation that meets the American Thoracic Society’s criteria for judging adversity.  The subjects in 

these chamber studies were healthy young adults -- not children, the elderly, or people with asthma 

who are more susceptible to ozone. The chamber studies establish solid evidence that concentrations 

above 60 ppb would provide significant risk not only to many healthy adults, but most critically, to 

susceptible populations, including children, seniors and people with asthma and other chronic lung 

diseases.  

Epidemiological studies provide real-world evidence for the need for 60 ppb. The analysis presented in 

the Policy Assessment digs deeper into six epidemiological studies in the U.S. and Canada and provides 

further real-world evidence that a standard of either 70 ppb or 65 ppb fails to provide adequate 

protection. These studies (Bell et al., 2006; Cakmak et al., 2006b; Dales et al., 2006; Katsouyanni et al., 

2009, Mar and Koenig, 2009; Stieb et al, 2009) examined the positive and statistically significant 

associations from the most serious health threat—premature death—as well as from hospital 

admissions and emergency department visits. In most locations where increased risk was found, the 

ozone levels would have met the weaker standards of either 70 or 65 ppb, but would have failed to 

meet a standard set at 60 ppb. (Policy Assessment, pp. 4-13 to 4-15).  

A standard of 60 ppb would result in a far greater reduction in premature morbidity and mortality. 

The EPA’s estimates show that compared to meeting a standard of 65 ppb or 70 ppb, meeting a 

standard of 60 ppb would prevent many more premature deaths and hospital admissions, asthma 

attacks and days missed at work and school.  Looking just at the parts of the nation expected to meet a 

standard of 60 ppb by 2025 (not including California), EPA provides a table of these estimates based on 

established modeling projections. 
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Nationwide Benefits of Attaining Standard in 2025  
Throughout the United States (except California) 

Measure  60 ppb 65 ppb 70 ppb 

Premature Deaths Avoided in 2025 7,900 4,300 1,440 

Asthma Attacks Avoided in Children in 2025 1,800,000 960,000 320,000 

Respiratory Hospital Admissions Avoided  in 2025 2,900 1,500 510 

Asthma Emergency Department Visits Avoided in 2025 4,100 2,300 1,400 

Missed School Days Avoided in 2025 1,900,000 1,000,000 330,000 

Taken from Table ES -11 of the U.S. EPA, Regulatory Impact Analysis of the Proposed Revision to the National Ambient 

Air Quality Standards for Ground-level Ozone, November 2014. EPA -452/P-14-006. Estimates based on modeling and 

assumptions explained in detail in the document.  California was excluded because it is not expected to meet these 

standards in 2025. 

In 2025, the reduction in premature deaths expected with a standard of 60 ppb is projected to be nearly 

double that of a standard set at 65 ppb and more than five times the benefit of a standard set at 70 ppb. 

Growing evidence expands health effects of ozone exposure  

Your decision must be founded in the strongest requirement of the Clean Air Act: that the NAAQS not 

only protect public health, but include an adequate margin of safety. In both the prior review ending in 

2008 and in the 2010 reconsideration, our organizations recommended strongly that the primary 8-hour 

standard should be 60 ppb based on the available evidence. In addition to the strong evidence of 

increased morbidity from ozone down to 60 ppb, multiple well-reviewed studies had identified a new, 

strong association with premature death, with no discernable threshold, that made the risks to the 

large, vulnerable groups even graver. Even during the prior reviews, the evidence demonstrated that 

standards between 65 and 70 ppb would not be effective in protecting public health with an adequate 

margin of safety.   

Since the 2008 standard, new research has added weight to the evidence showing the extensive impact 

of ozone. Research not only confirms the previous conclusions about ozone’s impact on human health, 

but adds to and clarifies the impact on multiple physiologic systems, including respiratory and 

cardiovascular.  Examination of long-term exposure has identified outcomes beyond the traditional 

concerns to include the central nervous system and reproductive and developmental effects. The 

growing evidence of effects associated with breathing ozone for longer periods adds to the urgency to 

set the most protective standard now to reduce those exposures. 
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Respiratory Health Effects, including Premature Mortality 
The largest body of research documents the impact of ozone on respiratory symptoms, lung function 

changes, emergency department visits for respiratory disease, and hospital admissions. Since the 

previous review large studies examining exposures in multiple cities and continents have shown the 

consistent and pervasive threats to respiratory health. 

New studies confirm the impact on children with asthma. Multiple studies demonstrated increased 

pulmonary inflammation (Berhane et al., 2011; Khatri et al., 2009; Barraza-Villerreal et al, 2008), and 

increased risk of hospital admissions (Silverman and Ito, 2010; Strickland et al., 2010).   

Several large studies looking at single cities and multiple cities confirm that breathing ozone increases 

the risk of hospital admission and emergency department visits for respiratory conditions (Katsouyanni 

et al, 2009; Lin et al., 2008a; Wong et al., 2009; Darrow et al., 2011); Stieb et al., 2009). Multiple- and 

single-city studies showed increased risk of respiratory hospital admissions and emergency department 

visits in cities that met the current ozone standard of 75 ppb (Cakmak et al., 2006; Dales et al., 2006; 

Katsouyanni et al., 2009; Stieb et al., 2009) or where most cities would have met standards set at either 

65ppb or 70 ppb (Cakmak et al., 2006; Katsouyanni et al., 2009; Stieb et al. 2009). 

The American Thoracic Society summarized some of the new studies in the attached editorial in the 

American Journal of Respiratory and Critical Care Medicine advocating EPA adoption of a standard of 60 

ppb (Rice, et al., 2015). 8-hour  

“Highlights of this new body of evidence include a study of emergency department visits among 

children aged 0 to 4 in Atlanta, which found that each 30 ppb increase in the 3-day average of 

ozone was associated with an 8% higher risk of pneumonia and a 4% higher risk for upper 

respiratory infection(5)[Darrow et al 2014]. Several studies have demonstrated dose-response 

relationships between ozone exposure and childhood asthma admissions at exposure levels in 

the 60 to 80 ppb range (6–9)[Strickland et al 2014, Strickland et al 2010, Gleason et al 2014, 

Silverman et al 2010]. Similar associations have been found for adult admissions for asthma(9–

11) [Silverman and Ito 2010, Glad et al 2012, Meg et al 2010] and COPD(12, 13)[Ko and Hui 

2012, Media-Ramon et al 20076]. A population-based cohort study of generally healthy adults 

found that FEV1 was 56 mL lower after days when ambient ozone ranged from 59 to 75 ppb 

compared to days with levels under 59 ppb(14) [Rice et al 2013]. Controlled human exposure 

studies have re-affirmed lung function decrements in healthy adults after exposure to 60 to 70 

ppb of ozone (15,16) [Schelegle et al 2009, Kim et al 2011]. Perhaps of greatest concern, there is 

now stronger evidence of increased mortality in association with ozone (17–19)[Peng et al 2013, 

Romieu et al 2012,Zanobetti and Schwartz 2008], particularly among the elderly and those with 

chronic disease(20, 21)[Medina-Ramon and Schwartz 2008, Zanobetti and Schwartz 2011]”. 

Cardiovascular Health Effects, including Premature Mortality 
Evidence is accumulating about the cardiovascular effects of ozone, with the strongest evidence for 

increased risk of premature death. Previous studies have shown adverse associations between ozone 

exposure and various cardiovascular health endpoints, including alterations in heart rate variability in 

older adults (Park et al., 2005), cardiac arrhythmias (Rich et al., 2006), strokes, (Henrotin et al., 2007)  
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heart attacks (Ruidavets et al., 2005), and hospital admissions or cardiovascular diseases (Koken et al., 

2003). Newer large epidemiologic studies from the U.S. (Zanobetti and Schwartz, 2008b), Europe (Samoli 

et al., 2009) and Asia (Wong et al 2010) have provided evidence of premature death from cardiovascular 

effects, including two large studies that confirmed the effect after controlling for particulate matter 

exposure (Katsouyanni et al 2009; Stafoggia, 2010). 

Reproduction and Development Effects 
A growing body of research raises concerns about longer-term exposure to ozone, particularly during 

pregnancy. Some toxicological studies warn that ozone may affect development of the pulmonary 

system and central nervous system.  Several large studies in California and Australia point to association 

of prenatal ozone exposure with low birth weight and impaired fetal growth (Salem et al., 2005; 

Morello-Frosch, et al. 2010; Hansen et al 2007, Hansen et al 2008;Mannes et al 2005). Low birth weight 

is linked to increased risk of chronic disease as adults (Rogers et al., 2012; Berends et al., 2012).   

Central Nervous System Effects 
Increased research since the last review has expanded evidence of the potential effects on the central 

nervous system. Toxicological studies provide evidence that short- or long-term exposure to ozone may 

affect cognitive abilities, such as memory (Rivas-Arancibia et al., 1998), and may produce changes 

similar to those seen in human neurodegenerative disorders (Rivas-Arancibia et al., 2010; Santiago-

López et al., 2010; Guevara-Guzman et al., 2009).  The only human epidemiological study found an 

association for long-term ozone exposure with reduced performance on specific tests (Chen and 

Schwartz 2009). While more research is clearly needed, these studies provide added weight for selecting 

the most protective level.    

Mortality Effects 
Breathing ozone can kill. Short-term increases in ozone were found to increase deaths from 

cardiovascular and respiratory causes in a large 14-year study in 95 U.S. cities. The relationship between 

mortality and ozone was evident even on days when pollution levels above 60 ppb were excluded from 

the analysis. (Bell, et al., 2004). A series of meta-analyses and multi-city studies has documented an 

increase in premature death following ozone exposures below 75 ppb, particularly among the elderly 

(Bell, et al., 2005; Levy et al., 2005; Ito et al., 2005).  Furthermore, research has focused on controlling 

for weather variables in assessing the effect of ozone on mortality. A case crossover study (Schwartz, 

2005) of more than one million deaths in 14 U.S. cities found that “the association between ozone and 

mortality risk is unlikely to be confounded by temperature.” 

Multiple new studies have confirmed that ozone causes premature deaths (Zanobetti and Schwartz, 

2008b; Samoli et al., 2009; Wong et al 2010) and provided evidence that these deaths occur even after 

controlling for other pollutants, including particulate matter (Stafoggia, 2010; Katsouyanni et al., 2009). 

Of special concern the risk of premature death from ozone showed up more frequently in communities 

with higher unemployment or that had a higher percentage of Black/African-American population, as 

well as in individuals who were Black/African-American or who had lower socioeconomic status. 

(Median-Ramón and Schwartz, 2008). EPA needs to ensure the strongest, most protective standards are 

in place to prevent this deadly pollutant from threatening the lives of thousands of Americans.    
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Millions of Americans face greater risk from breathing ozone pollution 

Research has shown that many groups face greater risk from breathing ozone pollution or are more 

vulnerable to the harm because of their activities or residence.  Their greater risk may come from age, 

preexisting diseases or genetics, as well as income.  Greater vulnerability may stem from outdoor 

occupations or activities or from living in areas with higher ozone exposures. 

Children and adolescents  

Children are acutely vulnerable to the hazardous effects of air pollution(AAP, 2004).  Relative to adults, 

children  tend to spend more time out of doors, they are often more physically active, they breathe 

more rapidly, their airways are narrower and they inhale relatively more pollutants in proportion to 

their body weight (AAP, 2003). Additionally, lung growth continues long after birth, with as much as 80 

percent of the alveoli developing during childhood and adolescence (Diertert et al., 2000).  

Epidemiologic evidence indicates that children face additional health risks beyond the adverse effects 

observed in the general population. Children experience acute effects such as difficulty breathing (Triche 

et al., 2006), increased hospitalizations (Burnett et al., 2001), and emergency room visits (Tolbert et al., 

2000) from ozone exposure at concentrations below the current standard and may suffer long-lasting 

effects such as stunted lung function in young adulthood (Tager et al., 2005).  

A national standard of 60 ppb would reduce children’s exposures of concern from ozone by 95 to 100 

percent. A standard of 60 ppb would provide critical protection for children from the dangers from 

ozone compared to the current standard, according to EPA’s Risk and Exposure Assessment.   The 

strength of that protection draws a stark comparison to the far weaker options of 65 ppb to 70 ppb.  By 

contrast, a standard of 70 ppb would reduce such exposures by only 15 to 35 percent, while a standard 

of 65 would reduce such exposures by 30 to 65 percent (EPA, Risk and Exposure Analysis, 2014). 

Older Adults 
Multiple factors place older adults at greater risk from ozone and other air pollutants, including greater 

time spent outdoors after age 65, the gradual decline in the functioning of the body’s systems that 

accompany aging and an increase in the responsiveness to ozone (EPA, ISA 2013). Recent studies also 

added to the existing evidence that older adults face greater risk of premature death from ozone 

(Medina-Ramón and Schwartz 2008; Zanobetti and Schwartz, 2008a; Cakmak et al 2011).  

Chronic Disease 
Individuals with preexisting lung disease face substantial risks. People with asthma, particularly children 

but also adults, have shown exacerbated respiratory symptoms in multi-city studies (Mortimer et al., 

2002, Romieu et al., 1996 and 1997; O’Connor et al., 2008).  Studies have tracked increases in 

hospitalization among adults suffering from chronic obstructive pulmonary disease (Peel et al., 2007; 

Median-Ramón, et al., 2006). Newer research, in a large, multi-continent study, also shows increased 

risk of premature death from cardiovascular disease triggered by ozone pollution (Katsouyanni et al., 

2009). 
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Outdoor workers and exercisers 
Outdoor workers as well as active adults who exercise outdoors (Brauer et al., 1996; Korrick et al., 1998) 

are particularly vulnerable to ozone exposure due to greater exposure because of time spent outdoors 

and activity levels. A recent study of lifeguards in Galveston, Texas, provided evidence of the impact of 

even short-term exposure to ozone on healthy, active adults. Testing the breathing capacity of these 

outdoor workers several times a day, researchers found that many lifeguards suffered increased 

obstruction in their airways when ozone levels were higher (Thaller et al., 2008).  

Socioeconomic Status 
Several large studies have identified that individuals who have low socioeconomic status or who live in 

communities with low socioeconomic status face higher risk of hospital admissions and emergency 

department visits associated with ozone pollution (Lin et al., 2008; Cakmak et al., 2006b; Burra et al., 

2009).  As noted earlier, additional studies have identified people who live in communities with high 

unemployment or other markers of low socioeconomic status as having greater risk of premature death 

from ozone pollution (Bell and Dominici , 2008; Katsouyanni et al., 2009).  Meeting a standard of 60 ppb 

would provide greater protection to groups already facing substantial challenges.    

 

We call on EPA to adopt a standard of 60 ppb 

The Clean Air Act requires that the EPA set the standard based on the need to protect public health 

“with an adequate margin of safety.”  In 2001, the Supreme Court unanimously ruled that protecting 

health was the only legal basis for the standard. The existing standard fails to protect public health with 

a margin of safety. EPA must strengthen it. 

Given the weight of evidence, we urge you to set the eight-hour ozone standard at 60 ppb to protect 

against known and anticipated adverse health effects and to provide a margin of safety as required by 

the Clean Air Act.   

Sincerely, 

American Academy of Pediatrics 

American College of Preventive Medicine 

American Heart Association 

American Lung Association 

American Medical Association 

American Public Health Association 

American Thoracic Society 

Asthma and Allergy Foundation of America 

Children's Environmental Health Network 

Health Care Without Harm 

National Association of County and City 

Health Officials 

National Association for Medical Direction 

of Respiratory Care 

Trust for America’s Health 
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Scientific Evidence Supports Stronger Limits on Ozone

In 2007, 2010, and now again in 2015, the American Thoracic
Society has recommended that the U.S. Environmental Protection
Agency (EPA) adopt an 8-hour ozone national ambient air
quality standard of 60 ppb to adequately protect public health
(1, 2). Although the recommended standard endorsed by the
American Thoracic Society has not changed during this time,
the scientific evidence supporting this recommendation has
significantly strengthened. The scientific evidence available 7
years ago justifying this recommendation has been supplemented
by an even greater understanding of the health effects of ozone
exposures, including infant respiratory problems, worse
childhood asthma control, reduced lung function, and increased
mortality in adults.

On November 25, 2014, the EPA proposed a standard in the
range of 65–70 ppb, which is lower than the current standard of
75 ppb (the standard is defined as the annual fourth highest
maximum daily 8-hour ozone average averaged over 3 years).
Although we applaud the EPA for proposing a stricter standard,
we believe the scientific evidence clearly calls for a standard
of 60 ppb to protect human health. We are currently in the
public comment period for the proposed ozone rule and urge
the EPA to issue a more protective standard of 60 ppb.
This is the second time the Obama Administration has
reviewed the current ozone standard of 75 ppb. The previous
administration established the current standard outside the
range recommended by the Clean Air Science Advisory

Committee of 60–70 ppb (3). In 2010, the Clean Air Science
Advisory Committee reaffirmed its initial recommendation as
part of an early reassessment of the ozone standard, an effort
that was ultimately abandoned in 2011 (4). Because a new
science assessment was not conducted as part of that review, the
current review of the ozone standard is the first to consider new
scientific evidence since 2006.

Since 2006, much more evidence has accumulated that ozone
exposures in the range of 60–75 ppb have adverse physiologic
effects across the entire age spectrum, from infants to older adults.
Although there is also some evidence of health effects of ozone
exposure below 60 ppb, the strongest evidence supports the
conclusion that serious adverse health effects occur across all
ages at levels above 60 ppb.

Highlights of this new body of evidence include a study
of emergency department visits among children aged 0 to 4 years
in Atlanta, Georgia, which found that each 30-ppb increase in
the 3-day average of ozone was associated with an 8% higher risk
of pneumonia and a 4% higher risk for upper respiratory
infection (5). Several studies have demonstrated dose–response
relationships between ozone exposure and childhood asthma
admissions at exposure levels in the 60–80 ppb range (6–9).
Similar associations have been found for adult admissions
for asthma (9–11) and chronic obstructive pulmonary disease
(12, 13). A population-based cohort study of generally
healthy adults found that FEV1 was 56 ml lower after days
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when ambient ozone ranged from 59 to 75 ppb compared with
days with levels lower than 59 ppb (14). Controlled human
exposure studies have reaffirmed lung function decrements in
healthy adults after exposure to 60–70 ppb of ozone (15, 16).
Perhaps of greatest concern, there is now stronger evidence
of increased mortality in association with ozone (17–19),
particularly among the elderly and those with chronic disease
(20, 21).

In making this recommendation, we acknowledge that
challenges exist in reducing ambient ozone concentrations.
Unlike other pollutants regulated by the Clean Air Act, ozone
is a secondary pollutant formed from precursor pollutants
through photochemical reactions in the atmosphere. This
presents challenges in designing successful abatement plans.
For example, the natural presence of precursor chemicals
and long-range transport of ozone from beyond U.S.
jurisdictional boundaries can each contribute to background
ozone levels (22). However, the adverse health effects of ozone
do not discriminate on the basis of the source of precursor
pollutants, nor do these complexities change the reality that
serious adverse health effects occur at concentrations higher
than 60 ppb. Although the science surrounding background
ozone is still emerging, the evidence of adverse health risks of
ozone is clear.

Another challenge for ozone management is that the
secondary formation of ozone can result in higher concentrations
downwind from the primary sources of precursor pollutants,
cutting across jurisdictions. As a result, integrated planning
across jurisdictional boundaries and compliance with the “good
neighbor” provision of the Clean Air Act will be necessary to
reduce regional ozone to levels that adequately protect public
health (23).

Although controlling ambient ozone will be a challenge, it will
also present opportunities for innovation and leadership. State
Implementation Plans will vary in how counties across the United
States plan to remediate unhealthy levels of ozone. Although
all plans will take time to achieve the needed results, the best
approaches will be identified and serve as a model that other regions
can follow to protect public health.

The timing is excellent for revision of the ozone standard to
60 ppb, as the new standard can build on substantial recent
progress. In March 2014, the EPA finalized new standards for
motor vehicle emissions and cleaner fuels that are expected
to reduce ozone levels significantly (24). Already-adopted
revisions to standards for particulate matter and air toxics
are also likely to further reduce ozone formation (25).
Above all, however, we are entering an era of technological
innovation, infrastructure reconstruction, and commitment to
sustainability in which obsolete technologies are being replaced
by more efficient and less-polluting innovations. This is exactly the
right time to lay down the correct performance criteria and design
specifications for the new technology before we commit to a new
energy and transportation regime that could limit our choices in
the future.

The U.S. EPA has taken significant actions in the past
when justified by scientific evidence, most notably by
reducing the permissible concentrations of airborne lead by
90% in 2008 and reducing the permissible annual concentrations
of fine particle pollution by 20% in 2013 (26). We encourage

the EPA administrator, with the full support of the president,
to acknowledge the large body of scientific evidence
documenting the harms caused by ozone pollution and set
a standard of 60 ppb to protect the health of the American
public. n
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