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November 30, 2005

The American Lung Association appreciates this opportunity to offer comments on EPA’s second draft Criteria Document (CD) for the review of the National Ambient Air Quality Standards (NAAQS) for ozone.  

Since the Agency’s last review of the scientific evidence in 1996, there has been a vast amount of high quality research into the health effects of ozone.  Despite the redirection of federal research funds into particulate air pollution, there have been major advancements in our understanding of ozone health effects across every key discipline from dosimetry and toxicology to controlled human exposure studies and epidemiology.  EPA staff and consultants have done an admirable job summarizing, synthesizing and interpreting a large volume of scientific studies while working under strict time constraints and we are most appreciative of their efforts.  

One thing clearly emerges from this review of the scientific evidence:  adverse health effects are occurring in healthy test subjects at 0.08 ppm and below.  The current federal standard of 0.08 ppm, or more accurately, 0.085 ppm due to rounding, cannot be considered protective of public health because there is no margin of safety.  

Under the Clean Air Act, NAAQS must be set at levels that will protect public health with an adequate margin of safety to protect the health of sensitive populations.  The review of the scientific evidence presented in the draft Criteria Document begs the fundamental question:  Where is the margin of safety?  

A similar review of the state Ambient Air Quality Standard for ozone in California in 2005 led to the establishment of an 8-hour ozone standard of 0.070 ppm.  Chamber studies showing effects at the 0.08 level are generally studies of healthy adults, and exposures are typically for 6.6 hours rather than 8 hours.  These considerations led several members of the Air Quality Advisory Committee (AQAC) to call for a standard of 0.06 ppm to provide for a margin of safety as required by California law.  
The AQAC summarized the evidence this way:  

“…there are convincing clinical studies showing lung function impairment at exposures as low as 80 ppb (6.6-hour average) and in some cases lower.  Epidemiology and toxicology studies, although not as useful for pinpointing a lowest effect level, provide ample evidence of serious health effects of O3, including hospitalizations for respiratory illness and asthma exacerbation.  Recent evidence also suggests that that (sic) long-term exposure may be associated with permanent lung injury and that higher daily O3 concentrations are associated with higher mortality rates.”

Clean Air Act Requirements
In comments on the first draft Criteria Document, a couple of Clean Air Scientific Advisory Committee (CASAC) panel members raised some policy issues regarding the standard setting requirements of the Clean Air Act, in particular, questioning the role of cost and cost-benefit analysis in the standard setting process.
  We would like to take this opportunity to clarify for the record what the Clean Air Act says about considerations appropriate to the standard setting process for the primary, or health-based NAAQS.  

Under Section 109 of the Clean Air Act, primary air quality standards must be based strictly on health considerations -- that is standards must protect public health with an adequate margin of safety.  EPA is not to consider costs, cost-benefit ratios, technical feasibility, or extent of nonattaiment areas in selecting the form and level of the standards.  These factors may be considered during the implementation phase, when states develop control strategies and schedules for achieving reductions.  

We have appended to our comments a law journal article discussing the standard-setting process prepared by attorney Curtis Moore during the debate over the 1997 NAAQS.
  This analysis provides an extensive discussion of the legislative history of Section 109, addresses many of the common criticisms of health-based standards, and provides extensive discussion of the cost issue, and we commend it to EPA and members of CASAC.  

Chronic Effects

As discussed extensively in our comments on the first draft CD, the availability of a considerable number of new long-term epidemiological studies, coupled with laboratory toxicology studies, autopsy studies, and field studies of children and animals in Mexico City, demands that EPA give serious consideration to the question of chronic 

effects, and whether the existing short-term standards are adequately protective of chronic exposures.
  

In particular, the CD should be updated to include a new publication in the journal Epidemiology that expands on earlier findings from a cohort of University of California, Berkeley freshmen with a larger sample and a more complete assessment of confounding from exposure to other air pollutants and second-hand tobacco smoke.
  The researchers conclude:  
“A history of increased level of lifetime exposure to ambient O3 is associated with decreased function of airways in which O3 deposition in the lungs is greatest.  Adolescents with intrinsically smaller airways appear to be at greatest risk.”  

We concur with the conclusion in the draft CD (p. 8-70) regarding toxicology studies:   
“Collectively, the evidence from animal studies strongly suggest that O3 is capable of damaging the distal airways and proximal alveoli, resulting in lung tissue remodeling leading to apparent irreversible changes.  Compromised pulmonary function and structural changes due to persistent inflammation may exacerbate the progression and development of chronic lung disease.”  

These are serious health effects which have been observed in primates and are corroborated by human autopsy studies.  On p. 8-89, EPA bemoans the lack of evidence of chronic effects from chamber studies.  EPA does not need to have evidence from all three branches of health research -- toxicology, controlled human exposure, and epidemiology -- to draw policy conclusions about air pollutants.  Human chamber studies to evaluate chronic exposures to ozone are neither feasible nor desirable.  We find the overall conclusion regarding chronic effects on p. 8-85 and 8-86 to be wanting.   EPA should say more than in effect, “more study is needed.”  

Mortality Effects
This version of the CD has effectively captured the findings of the recent U.S. and European multi-city studies and three new meta-analyses of the relationship between short-term ozone exposures and mortality.  
Adding to the growing literature on the relationship between ozone and exposure and daily morality among the elderly, is a 2005 study finding an association between ozone and daily mortality from cardiovascular causes in Genoa, Italy.  The effect was particularly pronounced in elderly people greater than 75 years of age.
  Due to the importance of this article, both to the evaluation of the mortality health endpoint and to the consideration of the elderly as a susceptible population, we urge that this study be evaluated and considered for inclusion in the final CD.  

We agree with the CD’s conclusion at p. 7-96 that “robust associations have been identified between various measures of daily O3 concentrations and increased risk of mortality.”  

We note, however, that the Agency appears to be backtracking from its overall conclusion in the first draft CD that ozone is causally related to mortality.  The current draft (p. 8-84) states only that studies are “suggestive of a likely positive association” between cause-specific mortality and ambient ozone levels.  Given substantial new data and analyses are available since the publication of the first draft, we believe the stronger conclusions made earlier are appropriate.  Further, we believe the data support inclusion of the mortality endpoint in analyses of ozone health risks and control benefits.  
Adverse Birth Outcomes
An important new study of prenatal exposure to ozone and other air pollutants and adverse birth outcomes was published online in Environmental Health Perspectives on July 18, 2005, and appears in the November 2005 print edition.
  This study followed over 6,000 participants in the southern California Children’s Health Study born between 1975-1987.  The study reported that after adjusting for maternal smoking and socioeconomic factors, ozone levels in the second and third trimesters of pregnancy were associated with lower birth weight and intrauterine grown retardation in term infants.  Researchers observed a clear pattern of increasing deficits in birth weight with increasing levels of ozone for 24-hour average ozone levels above 30 ppb.  Those in the highest ozone exposure group had deficits of a magnitude equivalent to those observed after maternal exposure to cigarette smoke.  
This is a significant new finding because it broadens our understanding of the scope of ozone health effects and it is based on contemporary air pollution concentrations in a major U.S. city.  The researchers conclude:  
“Because exposures to the levels of ambient air pollutants observed in this study are common, and fetal growth is an important determinant for childhood and adult morbidity and mortality, our findings are likely to have important public health and regulatory implications.”  
This important new study has the potential to alter the conclusions of the CD, therefore EPA should include it in the final version of the document.  
Susceptible Populations
A number of studies have reported associations between ozone exposures and hospital admissions for the elderly.  For example, a study in Montreal, Canada found strong associations between air pollution and emergency room visits for respiratory problems in patients over 64 years of age.  Positive associations were reported for ozone (and several other pollutants) at levels well below the U.S. 1-hour ozone air quality standards.

Epidemiological study findings on the elderly should be given more emphasis in the conclusions on sensitive populations on p. 8-86 of the draft CD.  
Policy Relevant Background Concentrations  

State-of-the-art three-dimensional models such as the GEOS-CHEM model provide the most relevant estimates of policy relevant background ozone concentrations.  The Lung Association believes the draft CD has appropriately interpreted the results of this model to provide estimates of the range of expected background concentrations.  At this time, these model-derived results provide a more comprehensive assessment of background concentrations than measurement data, which is affected by long-range transport of manmade air pollution from North American sources, even in remote areas.  
Editorial Considerations 

We do not generally comment on editorial issues, but given the new format of the Criteria Document, a few observations are in order.  

1.  Summary Tables are Useful

First, we find the tables summarizing studies that are presented in the Annexes to be extremely informative and central to the mission of the Criteria Document.  This is particularly true of Chapters 5 (Toxicology), 6 (Controlled Human Exposure), and 7 (Epidemiology).  It is especially useful and critical that the tables include important details from the studies such as concentration level, exposure duration, etc. as well as results.  It is appropriate that key pre-1996 studies are included in these tables particularly for the controlled human exposure chapter, where many of the most important research studies were conducted during this time period.  


2.  Graphical Figures are Informative

Second, we find the graphical figures in the main epidemiology chapter (chapter 7) that array the results from many studies of the same health endpoint to be particularly useful to convey the breadth, strength and coherence of the evidence.  We wonder whether similar graphical representation of the controlled human exposure studies would be possible.  


3.  The Main Chapters are Overly Technical

Third, we must note that the extensive use of abbreviations in the text of the main CD inhibits understanding by the lay or even the expert reader.  The forward of the CD contains a ten-page list of abbreviations and acronyms.  This is excessive for a document that will be used extensively by policy-makers worldwide, as well as by the scientific community.  Many scientists will not be familiar with the acronyms and abbreviations used in scientific disciplines other than their own.  We found chapter 6 (Controlled Human Exposure) to be particularly hard going in this regard.  


4.  Conclusions are Muted
Fourth, there are numerous places in the document, particularly in Chapter 8 (Integrative Synthesis) and Chapter 1 (Executive Summary) that rely heavily on the passive voice and various tentative words such as potential, suggested, and possible.  We do not mean to minimize the complexity of interpreting the scientific literature.  But at the end of the day, the reader wants to know definitively:  What are the adverse health effects of ozone, at what concentrations do these effects occur, and who is most impacted.  

The elderly do not “appear to be at greater risk of O3-related mortality and hospitalizations” (p. 7-151) (emphasis added); they are at greater risk.  This is an important new conclusion of the 2005 CD that goes beyond the findings of the 1996 CD regarding sensitive populations.  

	See, for example:  

	Desqueyroux, H., Pujet, J.C., Prosper, M., Le Moullec, Y., Momas, I. Effects of Air Pollution on Adults With Chronic Obstructive Pulmonary Disease. Archives of Environmental Health, Vol. 57, No. 6, pp. 554-560, Nov.- Dec. 2002.  In this study, senior adults with severe chronic obstructive pulmonary disease (COPD) were followed by their physicians in Paris, France, during a 14-month period.  Daily levels of various pollutants were monitored.  The 8-hour average ozone concentration was associated with exacerbation of COPD symptoms.  According to the researchers, “our results are consistent with those of toxicological studies that have shown the inflammatory mechanisms of O3. The recruitment of inflammatory cells into the lung presents a risk of tissue damage through the release of toxic mediators by activated inflammatory cells. Perhaps this phenomenon would be more serious among patients suffering from COPD, in whom a pre-existent inflammation of the small or large airways would be constant.”
Holguin, F., Tellez-Rojo, M.M., Hernandez, M., Cortez, M., Chow, J.C., Watson, J.G., Mannino, D., and Romieu, I. Air Pollution and Heart Rate Variability Among the Elderly in Mexico City. Epidemiology. Vol. 14, No. 5, pp. 521-527, 2003.  In this study, residents of a nursing home in Mexico City underwent 5-minute electrocardiograms every other day for a 3-month period.  Ambient ozone measurements were obtained, as well as indoor and outdoor PM2.5 concentrations. After adjusting for age and heart rate, investigators observed a decline in heart rate variability in association with ozone and fine particle air pollutants, particularly among those with high blood pressure. 

	

	       5.  Several Important Studies are Excluded

Fifth, it is not reasonable for a criteria document that will be published in final form in 2006 to limit itself to papers published during, or prior to, December 2004.  The American Lung Association comments of April 29, 2005 identified a large number of studies, many of them fairly recent, that were excluded from the first draft of the CD and were recommended for inclusion in subsequent drafts.
  We were pleased to see many of the more prominent of these studies included in the second draft.  Several of the studies we referenced such as the analysis of the rounding issue [Fairley, 1999] are perhaps more suited to inclusion in the Staff Paper.  

However, a number of the important studies cited in our earlier comments do not appear to be included in the second draft CD.  These studies are summarized here and we again recommend them for inclusion in the appropriate chapters of the CD.  

· Hathout et al studied the role of ambient air pollutants in type 1 diabetes in children.  Prediagnosis exposure to five air pollutants was studied in two subgroups with onset of type 1 diabetes before and after five years of age, and two matched subgroups of healthy children.  The study concluded that increased ozone exposure may be a contributory factor to the increased incidence of type 1 diabetes.
  

· Cheng et al, citing animal studies showing that ozone exposure can induce lung tumors, performed a study using single-cell gel electrophoresis and flow cytometry to investigate DNA damage to cells exposed to various levels of ozone.  The study concluded that ozone levels below the current ambient standards may induce DNA breaks and oxidative DNA damage.
  This study is relevant to the evaluation of the possible genotoxicity/carcinogenicity of ozone.  

· A case-crossover study in France has reported that ozone exposure within a period of 1 to 2 days is associated with heart attacks in middle-aged adults without heart disease.
  

· A new study of cultured human blood cells reports a significant relationship between cytokine production and ozone concentrations.

· A newly published laboratory toxicology study in rats found that immature and aged rates displayed lung oxidative stress after ozone exposure, as compared to adult specimens. 

· A recent German study has reported that NOx and ozone air pollution modifies proteins from pollen and other sources in ways likely to make them more allergenic and more likely to trigger an asthma attack.
  
· A study in Portland, Maine found that ozone increases were correlated with emergency room visits for asthma.
  
Conclusion
The final CD should be updated to accommodate the additional studies identified here and to strengthen the conclusions as discussed above.  
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