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My name is Ronald White. For identification purposes I am employed as an Associate Scientist in the Department of Epidemiology at the Johns Hopkins Bloomberg School of Public Health. However, I am presenting my testimony at this public hearing as a private citizen and am not representing Johns Hopkins University. 

EPA Administrator Johnson’s forthcoming decision regarding whether to revise the current ozone NAAQS, and if so to what level, has enormous potential consequences for the health and welfare of this nation’s population. As I will discuss, the scientific evidence is overwhelming that the current ozone NAAQS is inadequate to protect the health of Americans, particularly the young, the elderly, people with preexisting respiratory disease, and those most exposed to ozone such as outdoor workers and exercisers. 

As early 1990 evidence emerged from human clinical studies conducted in EPA’s own laboratories indicating that some healthy young adults exposed to ozone levels of 80 parts per billion (which is below the current effective eight-hour ozone standard level of 84 parts per billion) while exercising for 6.6 hours responded with clinically relevant reductions in lung function, respiratory symptoms and biochemical evidence of injurious respiratory inflammation
,
,
.  By the mid-1990s evidence had emerged indicating that respiratory tract inflammation and injury in healthy subjects persisted beyond initial exposure to ozone and were not correlated to decrements in lung function or symptoms
, raising concerns that individuals incurring lung injury would not necessarily have exercise-limiting lung function decrements or respiratory symptoms and potentially could continue to expose themselves to injurious levels of ozone. 
Of particular concern was the finding that asthmatics responded with greater respiratory tract inflammation and injury than healthy subjects
. Consistent with this clinical evidence was information from epidemiologic studies indicating that mean daily ozone levels as low as 60 ppb and above were associated with a 26% increase in hospital emergency department visits for asthma
. My point in highlighting these older studies is to note relatively early evidence that exposure to ozone levels below the current effective ozone NAAQS level is associated with various adverse respiratory health outcomes, suggesting that the ozone NAAQS adopted in 1997 was not sufficient to protect public health let alone providing an adequate margin of safety as required by the Clean Air Act.  
The 2006 EPA Ozone Criteria Document does an excellent job of summarizing the massive amount of health study data that has emerged over the past decade, much of which supports and extends the earlier evidence of acute adverse respiratory health effects from ozone exposures below the current NAAQS. For example, the clinical study by Adams of lung function in healthy adult subjects extends the range of ozone exposures down to 40 ppb
, and the EPA Ozone Criteria Document notes that lung function decrements of greater than 10% were found in 7% of the subjects undergoing 6.6 hours of moderate exercise at both the 40 and 60 ppb exposure concentrations when results are corrected for comparison with filtered air (i.e. ozone-induced changes)
. As previously mentioned, asthmatics are particularly at risk to the acute effects of ozone. Of the four major air pollutants (ozone, PM10, SO2, NO2) studied by Mortimer et al. in eight U.S. cities
, multi-day ozone levels had a small but significant impact on morning peak expiratory flow lung function in asthmatic children exposed to mean 8-hour average ozone levels of approximately 50 ppb, and an association of ozone levels with increases in respiratory symptoms was found even when excluding days with levels above 80 ppb. Consistent with the evidence of increased impact of ozone on respiratory symptoms and medication use in asthmatics, the Ozone Criteria Document notes that most of the studies of respiratory hospital admissions in the U.S. and Canada have found associations during the warm seasons with ozone levels as low as 50 ppb
.   
Of particular concern from a public health perspective is the evidence that exposure to ozone levels well below the current standard is associated with increased risk of premature death. Several well designed and analyzed U.S. multi-city epidemiologic studies, which avoid the issues of limited statistical power and publication bias potentially associated with single city studies, have found robust associations with increases in ozone levels and all-cause and cardiovascular death
,
,
. Of particular relevance to consideration of the adequacy of the current ozone NAAQS were findings indicating that the association between ozone and mortality was preserved even when data were restricted to 24-hour ozone levels of 60 ppb or less
.  In addition, associations between ambient ozone and mortality was found in meta-analyses of time-series studies conducted independently by three different research groups
,
,
.  A recent study by Bell et al.
 found that the relationship between ambient ozone and mortality in 98 communities was not confounded by PM10 and PM2.5, and that this relationship persisted even when only extremely low ozone levels (<10 ppb) were considered, suggesting that there are benefits to reducing ozone concentrations to the lowest levels possible.  
Time limitations prevent further review of the compelling scientific evidence that levels of ozone allowed under the current primary ambient air quality standard are not protective of public health. As summarized by CASAC in their ozone staff paper review letter
, the health effects associated with ozone levels below the current NAAQS include the following in addition to lung function decrements “…an increase in school absenteeism, increases in hospital emergency department visits among asthmatics and patients with other respiratory diseases, an increase in hospitalizations for respiratory illnesses, an increase in respiratory symptoms associated with adverse effects, including chest tightness and medication use, and an increase in mortality (non-accidental, cardiorespiratory deaths) reported at levels well below the current standard.” I agree with CASAC’s finding that the scientific evidence is compelling that the current ozone standard is not adequate to protect public health. 
EPA’s risk assessment document
 provides documentation of substantial reductions in premature total, respiratory and cardiorespiratory deaths, hospital admissions for respiratory admissions, asthmatic symptoms in moderate/severe asthmatic children, and lung function decrements in children at an ozone NAAQS level of 64 ppb, the lowest alternative ozone NAAQS level considered in the risk assessment analysis, when compared with higher alternative standards. Given both the evidence that low levels of ozone down to and including the range of background concentrations can result in serious adverse health effects, and the substantial interindividual variability in human response to ozone pollution, there are likely to be some sensitive individuals who will not be fully protected from the health effects of ozone exposure even at 60 ppb, the lowest level recommended by CASAC. In fact, the World Health Organization recently identified an eight-hour ozone guideline level of 100µg/m3 (~ 51 ppb) as providing adequate protection of public health, though noting that some health effects may occur below even this level
. While I concur with CASAC’s finding that the scientific evidence for adverse effects at levels below 60 ppb are less certain, I also support their finding that there are substantial and achievable gains in public health that can be achieved by significantly lowering the ozone NAAQS level.   In conclusion, I strongly urge EPA Administrator Johnson to adopt a revised primary ozone standard no higher than 60 ppb averaged over eight-hours in order to provide improved public health protection from this pollutant.   
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