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RE: Staff Development of 24-Hour Fine Particle Standard

Dear Dr. Mazzera:


The undersigned organizations are submitting these comments on the determination of a 24 hour standard for fine particulate matter in California.  We thank the Air Resources Board, the Office of Environmental Health Hazard Assessment, and the Air Quality Advisory Committee (AQAC) for the hard work that has been done so far to update the ambient air quality standards on particulate matter, and urge CARB and OEHHA to place the highest priority on proposing the most health-protective standard for 24 hour exposures.  We strongly support the first option presented at the AQAC meeting by Dr. Sheppard for determining the 24 hour standard as the most health-protective and most consistent with statutory requirements for a margin of safety, and have serious concerns about the second option presented by Dr. Sheppard that incorporates the 98th percentile form for the standard. 


We strongly support the recommendations of the Committee regarding the need for a short-term fine particle air quality standard. We agree with the observations made by a number of the Committee members that strong evidence of adverse effects of fine particles is found in the studies showing statistically significant correlations between changes in daily concentrations and increases in mortality, hospitalizations, respiratory symptoms, lung function and other measures of adverse health effects. It is clear that an annual standard alone will not prevent spikes in fine particles associate with mortality and morbidity effects.  For example,  higher daily concentrations in the range of 50 (g/m3  are being measured seasonally in the East Bay where annual concentrations may meet the annual standard of 12 (g/m3.  Given the well-demonstrated acute effects of daily fine particle concentrations, it is clear these concentrations must be addressed by a 24-hour standard set at a level adequate to prevent adverse effects with a margin of safety.  The methodology for establishing this standard is of the utmost importance to achieving this goal.


Dr. Sheppard’s first proposed methodology was based on the concept that daily concentrations should not be allowed to increase more than 10 (g/m3 above the mean level demonstrated to be positively statistically associated with adverse health effects. This approach is derived from data that describes a positive relationship between increases in daily concentrations and an increase of adverse health effects. This relationship is demonstrated for 10 (g/m3 increases in daily concentrations when the annual mean is about 12 (g/m3. Thus it appears that these acute effects of daily concentrations are demonstrated when daily concentrations exceed the mean by 10 (g/m3.


Using this methodology would lead to the conclusion that 24 hour concentrations should be no greater than 25 micrograms per cubic meter.  For example, the analysis of the Six Cities data reported by Schwartz, Dockery and Neas (Journal of Air and Waste Management, 1996) demonstrated that the association between daily FP concentrations ( 25 (g/m3 and adverse health effects remains as strong as the association with all days in the data set. Their analysis strongly suggests that no margin of safety is provided unless a standard at least prevents 24-hour concentrations of 25 (g/m3.


This conclusion is also supported by studies demonstrating the effects associated with 24-hour concentrations of PM10.  Samet et al. (2000a) [Report Table 7.3, p. 218] report a significant positive correlation between daily increases of 10 (g/m3 and hospitalizations for cardiovascular effects when only days ( 50 (g/m3 are analyzed. Assuming a 2:1 PM10/PM2.5 ratio that is observed in some California urban areas, this result also suggests that fine particle concentrations should be reduced to below 25 (g/m3 to provide a margin of safety.


The second methodology proposed by Dr. Sheppard is objectionable from a number of perspectives. First, it appears to rely on the 98th percentile form for the standard. This is the approach adopted by EPA for the national 24-hour standard. This approach allows virtually unlimited concentrations during the 7 most polluted days of the year. These concentrations can theoretically reach extreme concentrations without causing violations of the annual mean, and in practice some high peaks can be well above the levels observed to be associated with acute adverse effects.  This approach is currently being challenged in the U.S. Court of Appeals. At oral argument, two of the three judges indicated that they found this approach not to be consistent with one of EPA’s stated objectives for setting a short-term standard, i.e., to protect against dangerous high short-term peaks. Therefore observers expect the Court may reverse the national 24-hour standard on this ground. 

Any short-term standard must effectively prevent the single daily peaks that may be caused by agricultural and forest burning, and seasonal activities such as wood-burning, in addition to defining the shape of an annual distribution. Therefore we strongly urge you to reject any methodology for a short-term standard that has the effect of allowing a number of high daily concentrations associated with mortality and morbidity effects.

In addition, Dr. Sheppard’s second approach appears to be contradicted by evidence demonstrating health effects at levels below the 98th percentile level.   For example, the 98th percentile level from the two cities in the Six Cities study (Portage and Topeka) is 34 (g/m3. But daily concentrations at these levels appear to be associated with adverse effects when all the days ( 25 (g/m3 in the full Six Cities data set are analyzed. This analysis strongly suggests that adverse health effects are associated with the high days ( 25 (g/m3 even in Portage and Topeka, but that the effect of these days is not shown to be statistically significant when the days for each of those two cities are analyzed separately because there are so few days in the 25 – 34 (g/m3 range.


This approach also appears to be premised on the unsubstantiated assumption that the effects of individual high days are dependent on the annual mean for an area.  However, the theory that high PM days (above 25 (g/m3) are associated with adverse acute effects even in cities where the number of such days is small, and the annual means are therefore low, is supported by the NMMAPS analysis. The California Report’s discussion of these results concluded, at p.121, that “the magnitude of the estimated [daily] mortality effect … was independent of the mean PM10 in any given city. Thus, cities with higher average concentrations of PM10 tended to have the same general effect per microgram of PM10 as cities with lower averages.” These data strongly support the inference that the effects of daily concentrations are not linked to annual means, and not dependent on the number of high daily concentrations in an area.


We hope you will take these concerns into consideration as you proceed with the development of a proposed 24-hour standard for fine particles. We believe the health effects associated with short-term concentrations of fine particles are significant, and that protection of public health demands a standard to prevent these effects. The margin of safety provision of the Health and Safety code, at a minimum, requires a standard that protects against concentrations that are demonstrated to be associated with adverse health effects. For the reasons set out above, we believe that OEHHA and CARB should use the first method proposed by Dr. Sheppard at the AQAC meeting and as described in our letter to achieve a 24 hour standard that is the most health-protective and insures a margin of safety.  We believe this method will demonstrate that adverse health effects are associated with daily concentrations of 25 (g/m3 and above. A margin of safety must ensure that concentrations at this level are not allowed.

Thank you for considering our concerns.  Your proposal, and the final decision by the Board, is a high priority for our organizations, our members and the citizens of California. Few decisions you make are likely to have a greater impact on the long-term health of our citizens and the quality of life in California.
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