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Good Morning.  I am Deborah Shprentz, a consultant for the American Lung Association.  My work focuses on the ongoing review of EPA’s National Ambient Air Quality Standards (NAAQS) for ozone and particulate matter.  
Ozone is a powerful oxidizing agent that damages lung tissue.  Recent research with laboratory animals, clinical subjects, and human populations has identified a cascade of adverse health effects from ozone at levels common in California.  Effects include increased respiratory symptoms, damage to cells of the respiratory tract, pulmonary inflammation, declines in lung function, increased susceptibility to respiratory infections, and increased risk of hospitalization and early death.   

Four groups of people are especially sensitive to ozone:  children, people with chronic obstructive respiratory disease (chronic bronchitis and emphysema) and asthma, persons who exercise or work outdoors, and people who, for reasons that remain unknown, are more sensitive to the physiologic effects of ozone.  Under California law, the air quality standards must protect these sensitive populations with an adequate margin of safety.  
Since 1988 the American Lung Association has advocated for the establishment of a separate six to eight-hour standard for ozone to address subchronic exposures.
  The clinical chamber studies conducted in the late 1980’s and early 1990’s conclusively demonstrated that a host of adverse health effects -- decrements in pulmonary function; increased respiratory symptoms such as cough and shortness of breath; heightened airway responsiveness; and inflammation of the airways -- were caused by subchronic exposures to ozone at concentrations below both the EPA and the California 1-hour standards.  
When EPA last reviewed the ozone NAAQS in 1996, the Lung Association supported establishment of a national 8-hour ozone standard at the 0.070 ppm level, to protect against the adverse health effects demonstrated in the chamber studies and supported by epidemiological studies.  To avoid short-term peak exposures, we favored setting a new 8-hour standard as a supplement to the pre-existing one-hour standard.  
Thus American Lung Association was extremely pleased with the staff recommendations in the draft report to establish a new 8-hour average standard for ozone at 0.070 ppm and to retain the 1-hour average standard for ozone at 0.09 ppm.  Both the one-hour and the 8-hour average standards will be needed to protect all regions of California from single and multi-hour concentrations of concern.  The one-hour standard must be retained to prevent the well-demonstrated adverse effects of acute exposures.  

The health-protectiveness of the standards is a function not only of the averaging time and level, but of the method of measuring compliance.  We strongly support the “not to be exceeded” form of the standards as recommended in the Staff Report as an integral element of the proposed standards.  
Adoption of an 8-hour average California Ambient Air Quality Standard for ozone is a long overdue and critically needed measure to protect the health of California residents, especially the state’s infants, children, and adolescents.  
In our view, the suite of standards proposed in the draft staff report are the minimum necessary to meet the margin of safety requirements of the Children’s Environmental Health Protection Act and should not be weakened in any way.  

The Staff of the Air Resources Board (ARB) and the Office of Environmental Health Hazard Assessment (OEHHA) have done an admirable job of summarizing and interpreting hundreds of scientific studies on the health hazards of ozone air pollution.  
As the staff report correctly relates, the 6.6 to 8-hour chamber studies have reported clinically significant declines in lung function, respiratory symptoms, and biochemical evidence of inflammatory damage in healthy young adults at ozone concentrations of 0.08 ppm.  For ethical reasons, children and those with serious lung disease are not tested.  Thus a standard must be set below this level, at least at 0.070 ppm, to protect susceptible subgroups of the population.  
This conclusion is reinforced by a meta-analysis published in a Journal of the American Thoracic Society since the release of the draft staff report.  The meta-analysis looked at 21 human chamber studies where airway responses were assessed using bronchosopy-based lavage.  Linear relationships were observed between ozone dose, airway inflammation, and protein leak into the airways over the early- and late-acute response time periods.  Researchers found that exposure to ozone concentrations at 8-hour concentrations of 0.08 ppm at moderate ventilation rates would be sufficient to trigger acute airway inflammation.  The researchers noted that since chamber studies use only healthy subjects, individuals with lung disease or other risk factors will experience responses at even lower levels.
  
Several important epidemiology studies of the relationship between ozone and acute mortality have been published since the completion of the draft report.  Short-term increases in ozone were found to increase total non-accidental mortality and deaths from cardiovascular and respiratory causes in a large 14-year study of residents of 95 U.S. cities.  The relationship between mortality and ozone was evident even on days when pollution levels were below the EPA 8-hour standard of 0.08.  The ozone and mortality results did not appear to be confounded by temperature or PM10.

A large multi-city European study (APHEA2) reported a positive association between one- and eight-hour concentrations of ozone air pollution and daily mortality, especially respiratory mortality, during the warm season. 
  A recent case-crossover study of 14 U.S. cities was designed to control for the effect of temperature on daily deaths attributable to ozone.  The study concluded that the association between ozone and mortality risk reported in the multi-city studies is unlikely to be due to confounding by temperature.
 
These studies reinforce the need for the proposed standards and underline the appropriateness of inclusion of mortality as a health endpoint in the benefits assessment.  We note that the benefits assessment methodology tracks that used by EPA and approved by its independent Science Advisory Board.  
Animal toxicology studies have shown that long-term exposures to ozone can result in remodeling of the airways of the lungs and the deposition of collagen.  Since the completion of EPA’s review of the standards in 1996, there have been a number of important epidemiological studies reporting evidence of long-term impacts on lung function from chronic exposure to ozone.  The draft report reviews studies that have found that seasonal and multi-year exposure to ozone diminishes lung function and may be related to the development of asthma, particularly among children active in several sports.  These studies provide further support for the proposed 8-hour standards, because attainment of them will substantially lower year-round concentrations of ozone in California.  
In conclusion, the American Lung Association believes that the policy recommendations in the Staff Report are fully supported by the scientific evidence.  We urge the Air Quality Advisory Committee to fully endorse the recommendations and urge their adoption by the California Air Resources Board.  
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