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INTRODUCTION.


The following comments are submitted on behalf of Environmental Defense, its members, staff and board. Environmental Defense believes that preventing the adverse health risks associated with exposure to PM should be at the top of EPA’s  regulatory agenda. No other pollutant regulated under the Clean Air Act presents as large a threat to the public health in the United States. The evidence of a causal relationship between exposure to PM, both fine particles (“FP”) and PM-10, and adverse health effects has been substantially strengthened since the last NAAQS review, and is now very compelling. Certainly EPA’s earlier decision to set NAAQS that limit FP exposures is now well supported by the epidemiological evidence, and is increasingly supported by toxicological evidence that helping to define the mechanism of a causal relationship. Based on this growing body of evidence, it is also increasingly clear that the best documented effects of FP exposure are acute effects associated with short-term exposures. 

Accordingly, Environmental Defense strongly urges EPA to develop a consistent rationale for the adoption of both annual and short-term NAAQS based on sound analytical techniques and a well-articulated methodology for assessing the significance of a causal relationship when the dominate evidence of causation is based on epidemiological evidence. We believe such an approach is required by the standards of reasoned decisionmaking, and is necessary to ensure that final standards can withstand careful judicial scrutiny. 

EXECUTIVE SUMMARY.

The Supreme Court’s recent decision in Whitman v. American Trucking Assns affirms the long-standing interpretation by EPA that the Clean Air Act requires the Administrator to make at least two critical judgments when setting, and reviewing, NAAQS—1) a determination of the level of exposure that must prevented to protect the public health from “known” adverse health effects, and 2) the selection of a margin of safety below exposure levels associated with “known adverse effects.  

EPA has identified relevant factors for selecting a margin of safety, but has not clearly defined the criteria to be applied to determine the levels of exposure determined to cause, or reasonably likely to cause, adverse health effects. Such criteria should be developed to ensure that the NAAQS provide a margin of safety that is adequate to ensure that exposures associated with known adverse health effects are prevented.

In the 1997 rulemaking, EPA articulated a methodology for selecting the annual FP standard based on epidemiological evidence that demonstrated a statistically significant correlation between FP exposures at 16 (g/m3 and the array of adverse health effects associated with FP. EPA defined “statistical significance” as the 95% confidence interval. Environmental Defense believes that when the evidence of adverse effects is predominantly based on epidemiological data, this approach is appropriate for determining the levels of exposure at which adverse health effects are sufficiently likely to occur that they should be treated as proven, or “known,” adverse health effects. This approach should then be used to identify the level of exposure that must be prevented to protect public health, and therefore serve as an analytical floor, or starting point, for applying relevant factors to select a margin of safety.

Environmental Defense is concerned that while this approach was used to select the annual FP standard in 1997, it was not used to select the short-term standard. As a result, we believe there was no consistent rationale articulated for the selection of the 24-hour NAAQS in 1997. It is a public health imperative that EPA remedy this deficiency in the current review. 

Environmental Defense recommends that this deficiency be remedied by applying a similar statistical significance test to the epidemiological evidence of the correlation between short-term FP exposures and acute effects. The level at which statistically significant correlations between adverse health effects and short-term FP exposures should then be treated as the level at which adverse effects are “known” to occur. The range of standards considered by EPA should be below this level, and reflect the application of the relevant factors identified by EPA in prior rulemakings for determining an adequate margin of safety.

I. STATUTORY CRITERIA FOR SETTING NAAQS REQUIRE PROTECTION BELOW THRESHOLD OF PROVEN HARM.


Prior to the Agency’s 1996 SO2 decision remanded by the D.C. Circuit and the 1997 rulemakings, EPA consistently articulated a construction of the Act that required the Administrator to determine levels of exposure that were found to cause, or likely to cause, adverse health effects. That traditional approach was applied to setting the initial NAAQS in 1971 based on the methodology applied by NAPCA when it approved state AAQS based on federal criteria documents prior to the 1970 Amendments, and in subsequent NAAQS decisions including the lead NAAQS in 1978, the revised ozone NAAQS in 1979, the retained CO NAAQS in 1985 and the revised PM NAAQS in 1987. That approach was then reviewed and affirmed by the D.C. Circuit in various NAAQS challenges. Now, that approach has been affirmed by the Supreme Court.

A. EPA’s Traditional Construction of the Act Requires Determining a Threshold at Which Known Adverse Effects Occur.


EPA has long construed the Act’s mandate to set NAAQS that protect health with an adequate margin of safety as directing the Agency to set standards below the levels at which adverse effects on health are found to occur, and also to prevent adverse effects that can reasonably be anticipated.  This interpretation has relied heavily on the guidance provided by Congress when it enacted §109(b)(1) to require national air quality standards “requisite to protect the public health” with an adequate margin of safety. Congress provided explicit guidance regarding its understanding of the level of protection to be provided.


Ambient air quality is sufficient to protect the health of such persons whenever there is an absence of adverse effect on the health of a statistically related sample of persons in sensitive groups from exposure to the ambient air. An ambient air quality standard, therefore, should be the maximum permissible ambient air level of an air pollution agent or class of such agents (related to a period of time) which will protect the health of any group of the population. 

Senate Rep. No. 91-1196 (1970)(emphasis added), 10 (Legislative History of the Clean Air Act Amendments, 410.) The report further emphasized that --

In setting such air quality standards the Secretary should consider and

incorporate not only the results of research summarized in air quality criteria documents, but also the need for margins of safety. Margins of safety are essential to any health-related environmental standards if a reasonable degree of protection is to be provided against hazards which research has not yet identified. Id.


EPA traditionally applied this guidance by recognizing the need to determine “the maximum permissible ambient air level of an air pollution agent” based on evidence of the ambient level at which adverse health effects are found to occur.


In the 1979 ozone NAAQS rulemaking, for example, EPA stated that "[i]n selecting the proper level for the standard, EPA must make assessments and judgments in five critical areas: . . . 4. Probable adverse health effect level in sensitive persons.  5. Judgment of a standard level below the probable effect level that provides an adequate margin of safety."  44 Fed. Reg. 8213.  EPA explained that it "uses the terminology 'probable effects level' to refer to the level that in its best judgment is most likely to be the adverse health effect threshold concentration," id. 8203, and that the standard must be set below the probable effects level to provide "that degree of prudence called for by the 'adequate margin of safety' requirement of the Clean Air Act."  Id. 8217.

Again, in its 1985 review of the carbon monoxide NAAQS, EPA reiterated its consistent understanding of the standard-setting task:

[I]n selecting primary standards with an adequate margin of safety, the Administrator is seeking not only to prevent pollution levels that have been clearly demonstrated to be harmful, but also to prevent lower pollutant levels that he finds pose an unacceptable risk of harm, even if that risk is not precisely identified as to nature or degree. 

50 Fed. Reg. 37,484 (September 13, 1985).


EPA continued to follow this general approach when it revised the particulate NAAQS in 1987. Then EPA explained that “[t]he intent of the margin of safety requirement was to direct the Administrator to set air quality standards at pollution levels below those at which adverse health effects have been found or might be expected to occur in sensitive groups.”  52 Fed. Reg. 24641 (July 1, 1987). 

In the 1997 review of the PM NAAQS, EPA applied this approach to the epidemiological evidence demonstrating the correlation between long-term exposures and adverse health effects by using the level of annual exposure at which EPA found a statistically significant relationship between FP concentrations and adverse health effects as the level of exposure that must be prevented. Thus in contrast to the uncertainty EPA found in the data at lower concentrations, EPA found a level of exposure at which the data became coherent and statistically significant. This level of exposure was used to determine the “maximum permissible level” that, in turn, became the starting point for the selection of an adequate margin of safety. But this approach was not applied to identify the level of short-term FP concentrations that correlate significantly with adverse health effects. Nor did EPA identify any maximum permissible level of short-term exposures that would establish the starting point for determining an adequate margin of safety.


B. EPA’s Traditional Approach Has Been Adopted by the Courts.


EPA consistently presented its traditional interpretation to the Court of Appeals, and the Court adopted it. The Court of Appeal’s 21-year history construing the statutory instructions governing the setting of NAAQS beginning with Lead Industries, (D.C. Cir. 1980), have relied heavily on the congressional guidelines for standard setting. These decisions were recently summarized by the Court in American Lung Ass’n v. EPA, 134 F.3d 388, 389 (D.C. Cir 1998)(“ALA”):


[T]aking account of the “preventive” and “precautionary” nature of the act, Lead Industires Ass’n, Inc. v. EPA, 647 F.2d 1130, 1155 (D.C. Cir. 1980), the Administrator must then decide what margin of safety will protect the public health from the pollutant’s adverse effects—not just known adverse effects, but those of scientific uncertainty or that “research has not yet uncovered.” Id. at 1153. Then, and without reference to cost or technological feasibility, the Administrator must promulgate national standards that limit emissions sufficiently to establish that margin of safety. See 42 U.S.C. § 7409(b)(1); American Petroleum Inst. v. Costle, 665 F.2d 1176, 1181-82 (D.C.Cir.1981) (describing NAAQS promulgation procedure); Lead Industries, 647 F.2d at 1148-50 (in establishing NAAQS, Congress deliberately subordinated economic and technological feasibility concerns to the achievement of public health goals). 



In its effort to reduce air pollution, Congress defined the public health broadly. NAAQS must protect not only average healthy individuals, but also “sensitive citizens” –children, for example, or people with asthma, emphysema, or other conditions rendering them particularly vulnerable to air pollution. Senate Report at 10; Lead Industries, 647 F.2d at 1152. If a pollutant adversely affects the health of these sensitive individuals, EPA must strengthen the entire national standard. Lead Industries, 647 F.2d at 1153 (NAAQS “must be set at a level at which there is ‘an absence of adverse effect’ on [ ] sensitive individuals”) (quoting Senate Report at 10).

This long history of decisions by the Court requires that NAAQS at least protect against “known adverse effects,” Lead Industries, 1153; ALA, supra; as the minimum level of protection consistent with § 109(b)(1)'s requirement that NAAQS not only protect public health, but do so with an "adequate margin of safety." The margin of safety requirement was added in 1970 to reflect the Nixon Administration’s explanation of the agency practice applied to the development of air quality criteria and approval of State AAQS under the 1967 Air Quality Act, and its understanding how it would implement the National Air Quality Standards Act it proposed to replace the 1967 Air Quality Act: “[A] national air quality standard will be one that protects against the minimum adverse health effect. ***[T]he standards shall be protective of health, which means they must be lesser than the level at which this [adverse effect] was observed. In addition, …a margin of safety must be included.”

C. Margin of Safety Requires Preventive Standards.


In an en banc decision, this Court held the margin of safety requirement mandates that NAAQS "be preventive in nature," Ethyl Corp. v. EPA, 541 F.2d 1, 15 (D.C. Cir. 1976), and that to provide a margin of safety standards must "protect against incompletely understood dangers to public health . . ., in addition to well-known risks."  Hercules Inc. v. EPA, 598 F.2d 91, 104 (D.C. Cir. 1978)(construing similar phrase in Federal Water Pollution Control Act), quoted in Natural Resources Defense Council v. USEPA, 824 F.2d 1146, 1165 (D.C. Cir. 1987)(construing similar phrase in § 112 of Clean Air Act).

 As this Court has observed, proof of harm need not satisfy a scientific test of 95% certainty in order to require protection in the NAAQS. Ethyl, at 25, n.58. Rather, when there is not scientific proof of harm, as in the Vinyl Chloride case where the Court noted that exposures being regulated were below the level shown by empirical evidence to be associated with demonstrated adverse effects, NAAQS must be set at a level sufficient to protect against "a significant risk of harm." N.R.D.C., at 1153 (emphasis added; citation omitted).
The Act's categorical health protection mandate was confirmed and strengthened in 1977. Congress included amendments addressing the "Basis of Administrative Standards," Pub. L. No. 95-95, § 401, 91 Stat. 790-91 (August 7, 1977), designed to establish "a standardized basis for future rulemaking to protect the public health."  1977 House Report at 50. These amendments expressly affirmed Ethyl Corp. v. EPA where the Court rejected industry's argument that the Act required "proof of actual harm" as a prerequisite to regulation. The Court upheld EPA's conclusion that the Act contemplates regulation where there is "a significant risk of harm."  Id. at 12-13.  Noting the newness of many human alterations of the environment, the Court found:                                                            


Sometimes, of course, relatively certain proof of danger or harm from such modifications can be readily found.  But, more commonly, 'reasonable medical concerns' and theory long precede certainty.  Yet the statutes — and common sense — demand regulatory action to prevent harm, even if the regulator is less than certain that harm is otherwise inevitable.

Id. at 25.  
Another factor motivating the 1977 Amendments was Congress’ concern that EPA’s 1971 NAAQS left important adverse health effects unregulated.

The margin of safety provided in the national primary ambient air quality standards is small or virtually non-existent. Thus, the standards contain neither of the two main safeguards which have been recognized as necessary in the protection of public health; proof of a safe threshold level of exposure and a fully adequate margin of safety beyond harm levels which have already been proved.

1977 H. Rep., 111-12. 

In short, both the 1970 and 1977 Amendments confirm that NAAQS must be set at a level sufficient to protect sensitive populations from both known adverse health effects associated with “harm levels which have already been proved,” and adverse effects that may be reasonably anticipated using risk assessment and other means.
D. Supreme Court Affirms EPA’s Traditional Construction of Act.  
EPA’s initial construction of the Act, and the adoption of that interpretation by the Court of Appeal, were substantially affirmed by the Supreme Court’s decision in Whitman v. American Trucking Associations, 121 S. Ct. 903 (2001). The Court agreed with the government --

that the text of §109(b)(1) of the CAA at a minimum requires that ‘[f]or a discrete set of pollutants and based on published air quality criteria that reflect the latest scientific knowledge, [the] EPA must establish uniform national standards at a level that is requisite to protect public health from the adverse effects of the pollutant in the ambient air.’ [Citation omitted.] Requisite, in turn, ‘mean[s] sufficient, but not more than necessary.’ [Citation omitted.]” Id., ​​ 

In implementing this statutory directive, the Court expressly recognized the two-step approach traditionally applied by EPA. “The EPA … is to identify the maximum airborne concentration of a pollutant that the public health can tolerate, decrease the concentration to provide an “adequate” margin of safety, and set the standard at that level.” Id.,    . EPA argued, and the Court explicitly adopted, a construction of the Act that closely tracks the decisions of the Court of Appeals relying upon the Senate Report’s instructions to set standards at levels that achieve “an absence of adverse effect on the health” of sensitive populations. The Court’s decision requires that EPA’s standards, at a minimum, “protect public health from the adverse effects of [fine particles] in the ambient air,” and then add a margin of safety.

The statutory delegation, as construed by the courts, can therefore be seen as carrying a few explicit, but critical guidelines for decision-making. First, EPA is directed to determine “the latest scientific knowledge useful in indicating the kind and extent of all identifiable effects on public health and welfare which may be expected from the presence of such pollutant in the ambient air, in varying quantities.” §108(a)(2). From this compendium of identifiable effects, EPA must exercise judgment to determine which of these are “adverse effects” when experienced by sensitive populations. To carry out this obligation to “protect[ ] the public from harmful effects requires decisions about exactly what these harms are.” Lead Industries, at 1152.Then the Agency must determine a “level at which there is ‘an absence of adverse effect’ on [ ] sensitive individuals.” Senate Report at 10; Lead Industries, at 1153; ALA, at 389. Finally, the Administrator has discretion to set a margin of safety to account for health effects which are uncertain with regard to either the probability that they will occur, or whether their severity will be “adverse.” Id. Thus the Administrator’s task is a mixture of mandatory duties to undertake fact finding and to set standards that protect against known adverse effects, and discretionary judgments about which effects are adverse, the levels of exposure at which such effects are known to occur, and the margin of safety required to protect against suspected, but not fully proven effects. The Staff Paper, as more fully described below, does not fully implement a number of these important steps in the decisionmaking process, and therefore needs to be revised.

II. EPA’s RECENT TREATMENT OF UNCERTAINTY IN THE NAAQS PROCESS IS INAPPROPRIATE.


The Administrator’s approach to how uncertainty in the evidence of health effects is treated in the NAAQS process has shifted over time. During the first twenty years of NAAQS decisions, EPA made a serious attempt to define the line between levels of exposure where affects were reasonably well defined, and levels of exposure where the effects of exposure were uncertain. Uncertainty in this context was understood to include questions of whether effects were likely to occur (i.e., risk of effects), and uncertainty whether the effects themselves were adverse within the context of the statutory directive to protect public health. 


The 1997 NAAQS decision, however, represents a major departure from EPA’s traditional practice. The Administrator identified two areas in which uncertainty posed an obstacle to making determinations relevant to the NAAQS decision. The first relates to whether there is an effects threshold which is relevant to the task of determining the “maximum permissible ambient air level” which protects health. The second relates to the magnitude of the adverse effect above the level at which harm is proven to occur. In the 1997 decision, Environmental Defense believes EPA erroneously relied upon uncertainty in these two areas as the basis for not setting a NAAQS that protects public health from the acute effects of short-term exposures, and asks that EPA clearly articulate the basis for applying uncertainty in the current review. 


The law, as discussed in section I, defines the “maximum permissible ambient air level of an air pollution agent or class of such agents (related to a period of time) which will protect the health of any group of the population,” or the level at which there is an absence of adverse effect attributable to the pollutant in the ambient air, as the most relevant consideration to the standard-setting process. The inquiry into determining what this level is should be the central focus of the Staff Paper. Considerations of uncertainty that are not relevant to this inquiry should not be given great weight, and areas of uncertainty related to this inquiry should receive the greatest attention in an effort to reduce the range of uncertainty.

A. The Adverse Nature of Most FP Effects Are Not at Issue.


The first observation relevant to the treatment of uncertainty in this review is that there is no serious debate that the effects attributable to either long-term or short-term FP exposures are adverse. Mortality, bronchitis, chronic obstructive pulmonary diseases, and bronchoconstriction that reduces lung function below the level needed to perform routine daily functions are not effects that EPA or the public has seriously questioned as “adverse” effects. In the 1997 review, the Agency spent little discussion on whether these effects are adverse. Even comments from the regulated industries did not seriously question whether these effects are adverse. Thus uncertainty about the seriousness of the effects is not an element of the uncertainty involved in the PM context.

B. Uncertainty Regarding Effects Threshold Does Not End Inquiry Into the Level At Which Effects are Demonstrated.


The most relevant consideration, therefore, is the level at which these effects are demonstrated to be causally related to FP concentrations. The focus of the Staff Paper should be to identify from the exposure data reported in effects research the concentrations at which adverse health effects are observed. From that data, the task should be refined to identify the threshold at which relative clarity emerges from the data, i.e., the point where correlations are established with a degree of confidence that supports a conclusion that adverse effects are “proven” to occur at such levels.


The level of concentrations at which effects can be clearly demonstrated should not be confused with the whether there is a threshold below which PM causes no adverse effects. In the 1997 decision, the Administrator made the observation, probably justified by the data in the record in 1997, that uncertainty in the data is a bar to making a finding that there is a threshold for the effects of fine particles because “thresholds below which no effects occur cannot be reliably determined by an examination of the results from the available studies.” 62 Fed. Reg. 38,670. The lack of sufficient evidence to determine whether there is a threshold below which no FP effects occur was then also relied upon as the basis for identifying uncertainty as the reason for not setting a more protective short-term NAAQS. 


But at the same time, and based on a similar data base, the Administrator found a threshold in the statistical evidence where the correlation between adverse effects and long-term exposure to FP concentrations is established by convincing scientific proof. Indeed, the Administrator relied upon the statistical correlation between long-term exposures and adverse health effects at the 95% confidence interval as the basis for setting the annual NAAQS. That threshold, the threshold of convincing proof of harm, is the threshold that Congress intended be the floor for beginning the standard-setting task. Despite the importance placed by EPA on the point at which statistical significance was found for the effects of long-term exposures to FP, the draft Staff Paper does not contain an analysis of the level at which statistical significance can be found from the much broader array of research data that has become available since 1997.


Uncertainty has always marked the data available for all the pollutants regulated under §109, but prior Administrators nonetheless identified levels of exposure demonstrated to be harmful that must be prevented under § 109. No Administrator has chosen a standard that fails to prevent demonstrably harmful levels because the proof of harm below those levels is uncertain. EPA has traditionally viewed “the requirement for an adequate margin of safety …[as] intended to address uncertainties associated with inconclusive scientific evidence and technical information available at the time of standard setting. *** [U]ncertainties are components of the risk associated with pollution at levels below those at which human health effects can said to occur with scientific certainty.” CO NAAQS review, 50 Fed. Reg. 37,484. EPA may not permissibly rely upon uncertainty below the level of demonstrated harm as a reason for not setting standards that prevent levels proven to cause harm. 

Thus, following the approach adopted by the Agency in prior rulemakings, the Staff Paper should focus primarily on attempting to determine the level at which human health effects can be said to occur with scientific certainty. The SP commits extensive discussion and analysis to the questions that must be answered to establish a cause and effect relationship between FP and various health effects, including the role of confounders, the role of individual constituents of FP mass, lag periods, etc. These inquiries are certainly relevant because it is necessary to confirm the 1997 findings that exposure to FP is a causal factor in increased mortality and morbidity. 


But the SP is woefully lacking in taking the analysis to the next level. There is no discussion of the evidence that even begins by defining the ranges of concentrations reported in the epidemiological studies, not to speak of any analysis that investigates the levels at which effects are clearly demonstrated. Environmental Defense and other commenters noted the lack of such data and the absence of any analysis of the concentrations at which effects begin to be observed as a deficiency in the first public review draft of the PM Criteria Document. See “COMMENTS ON OCTOBER 1999 DRAFT CRITERIA DOCUMENT FOR PARTICULATE MATTER,” submitted by American Lung Association, Environmental Defense, and NRDC, February 25, 2000. In response to those comments, EPA arranged a conference call between John Bachmann, Les Grant and representatives of commenters to discuss those concerns. In that call, EPA staff indicated that the issue should be addressed, and would most likely be addressed in the SP. However, these issues are not addressed in the revised CD or the SP. We therefore renew the concerns we raised in the comments on the CD.
C. Uncertainty in the Magnitude of Effects Is Not a Relevant Factor In Determining the Threshold of Harm.

Another source of uncertainty to which EPA seemed to assign significant weight in the 1997 review is the uncertainty in the magnitude of the risk, or incidence of adverse effects at levels where the correlation between FP concentrations and adverse effects is statistically significant. EPA performed a risk assessment to identify the factors that most affect estimates of risk, or the incidence of mortality and morbidity associated with the range of concentrations that occur prior to the implementation of assumed reductions in emissions, and after implementation of emissions reductions. 

EPA found that the estimates of risk can vary widely depending on various assumptions used to estimate the effects of FP levels. The two observations we draw from the risk assessment are that --1) even the lowest estimate of PM-related health effects for the concentration-response functions that EPA determined to be representative of the epidemiological evidence are not small or near zero for either Philadelphia or Los Angeles after attainment of the final NAAQS, and 2) the most significant variable identified in the assessment is the level of an effects threshold.

EPA can invest a lot of effort in trying to refine the precise calculation of risk to determine the magnitude of the pre- and post-regulatory incidence of mortality and morbidity without contributing much of value to the standard-setting decision. For example, in the risk assessment for Philadelphia, the central estimate (base case) of total reduced PM-related mortality (adding the mortality reductions for both short-term and long-term affects) obtained from the concentration-response functions EPA derived from the empirical evidence are no fewer PM-related deaths at 65 (g/m3 after attainment of the annual standard, compared to 1120 fewer deaths at 25 (g/m3. Id. But even if the smaller concentration-response functions and other more conservative factors that EPA applied to account for uncertainties in the data are used, the RA shows the 25 (g/m3 standard would reduce estimated PM-related mortality by about 800/year, compared to no fewer deaths for the 65 (g/m3 standard. Id.  These differences between the 65 (g/m3 and 25 (g/m3 standards options are large from a public health perspective regardless of which statistical functions are derived from the empirical data. In other words, each of the concentration-response functions used in the RA describe a significant health effect, and the magnitude of the differences in incidence of health effects between the 65 (g standard and the 25 (g option are large and significant.

If the Act requires standards to be set at levels that achieve an absence of adverse effect, then these differences in the magnitude of the adverse effects associated with the levels of the standards under consideration are not relevant. What is relevant is that the adverse effects are large even after implementation of the current NAAQS. These differences between one set of risk assumptions and another become important only if EPA is applying some cost-benefit criteria to the selection of NAAQS. The Supreme Court clearly held that the application of such a test is not permissible under the Act. Thus the types of information derived from such an investigation aimed at refining the magnitude of adverse effects at levels of exposure known to cause adverse effects is not a relevant inquiry.

Instead, the second major conclusion from the 1996 RA should result in focusing EPA’s inquiry into the question of effects thresholds. The fact that the level of any threshold, if there is one, is the most critical variable in determining the magnitude of risk highlights the importance of the threshold inquiry. This inquiry should not be limited to the question of whether there may be a level below which no adverse effects occur, because that question may still not be answerable, even with the much enhanced data base available today compared to 1996. Instead, the inquiry should focus on the level demonstrated by the available data to be clearly associated with adverse effects. Yet that inquiry is totally absent from the CD and the SP. 

III. IDENTIFYING AND PREVENTING LEVELS ASSOCIATED WITH ACUTE AND CHRONIC EFFECTS SHOULD NOT BE CONFUSED AGAIN.


A major objection to the approach EPA followed in setting the 1997 standards was the failure to consider the threshold of harm for short-term effects when setting the short-term (24-hour) standard. EPA should not repeat the error of setting a standard that addresses only long-term exposures as a substitute for setting a short-term standard that protects against the effects of short-term concentrations. The current review of the science in the CD confirms that the most compelling evidence off adverse effects comes from the time series studies that establish the correlation between short-term concentrations and acute effects. A standard that limits annual average concentrations cannot prevent a large portion of these effects.


A. Daily Time Series Studies Demonstrate that Adverse Effects Are Attributable to Daily Exposures.

Most of the evidence EPA relied upon to find that premature mortality and morbidity is associated with fine particle exposures, as well as the evidence of adverse effects that EPA found most compelling, are the studies that correlate effects with “short-term”, i.e., one- to two-day, exposures. EPA found more than 60 “community epidemiological studies that evaluated associations between short-term concentrations of various PM indicators and mortality and morbidity endpoints,” and “reported positive, statistically significant endpoints.” 61 Fed. Reg. 65,646/1[J.A.0127]. More than 20 of these studies reported “statistically significant positive associations between fine particle concentrations and mortality and morbidity endpoints.” Id., 65,649/1(emphasis added). EPA’s Staff Paper placed greatest emphasis on nine short-term studies in the U.S. and Canada. “All the studies found a positive association between PM2.5 and measured health effects; in eight of the studies the associations were significant.” Staff Paper, V-61. 

These short-term studies demonstrate a relationship between daily, or lagged daily, measurements of health endpoints and pollutant levels measured on the same day or a prior day. EPA gave special attention in the Staff Paper analysis to the Six Cities and Toronto studies.

In his 1996 critical re-analysis of the Six Cities data, “Is Daily Mortality Associated Specifically with Fine Particles?”, Dr. Joel Schwartz notes “that the day is the unit of observation in this study,” and “[r]elative risks have been expressed as the percent increase in daily mortality …associated with each specified increment in particulate air pollution exposure.”(emphasis added). Key findings of the study (reported in Table 7) are that daily fine particle increases of only 10 (g/m3 are associated with a 1.5% increase in daily mortality from all causes and a 4% increase in deaths from pneumonia.  All results were reported at the 95% confidence interval. 

In the Toronto study, “Hospital Admissions and Acid Summer Haze,” Thurston collected “daily hospital admissions data,” which were cross-correlated with hourly concentrations of gaseous pollutants, 9am to 5pm samples of hydrogen ion and sulfate, and 24-hour measurements of fine and coarse fraction particles. Statistical techniques were applied to these data “to properly examine ‘short term’ (i.e., day-to-day) associations between the environmental variables and hospital admissions….” 

EPA’s Staff Paper analysis of the Schwarz data, at V-63 to V-64, concluded “[t]he estimated increase in daily mortality associated with PM2.5 was consistently positive in all 6 cities (0.8 to 2.2% for a 10 (g/m3 PM2.5 increase) and statistically significant in 3 cities.”  Based on its review of all the studies taken together, EPA found that “some studies have found health effects to be associated with same day or previous day PM concentrations. *** Further, most hospital admissions studies show associations with same day concentrations.” Id., VII-19. Other studies suggested a two or three day lag time between exposure and observed adverse effects, but staff concluded that these relationships would be addressed by capping 24-hour exposures. Id. Pooling these results, staff estimated that “daily mortality effects estimates reported for PM2.5 fall within the range of approximately 3 to 6 percent increases in relative risk for a 25 (g/m3 increase in 24-hour average PM2.5 concentrations.” Id. 
In other words, EPA found that the empirical evidence contained in the epidemiological studies established a relationship between daily concentrations of fine particles and the incidence of adverse health effects such that if fine particle concentrations are higher today by 25 (g/m3 than they were yesterday, 3% to 6% more deaths will be expected today than yesterday. This concentration-response relationship, also referred to as the “relative risk” factor, was derived from the statistically significant studies of daily correlations that EPA relied upon to determine that health effects were occurring at levels allowed by the 1987 NAAQS.

Compared to the plethora of studies providing empirical evidence of the relationship between daily exposures and adverse health effects, EPA identified only four long-term studies that provided useful information regarding the effects of annual exposures. Staff Paper, V-61, Table V-13. Only two of these studies “provide the best evidence of the association between long-term PM exposure and mortality.” Id. Based on the larger data base, the number of cities and the variety of exposure conditions, the Administrator decided that “greater weight is placed on short-term exposure studies than on long-term exposure studies.” 62 Fed. Reg. 38,675.
It was precisely because adverse effects for numerous health endpoints were associated with short-term exposures that EPA decided it was necessary to adopt a 24-hour standard in order to protect public health. In her proposed rule notice, the Administrator observed that both premature mortality and increased hospital admissions followed “same day, previous day, or longer lagged single-day concentrations” which supported her conclusion that a 24-hour standard is needed to “protect against episodes lasting several days(, while also protecting sensitive individuals who may experience effects after even a single day of exposure.” 61 Fed. Reg. 65,655.

In the Staff Paper, EPA used the concentration-response functions for 24-hour exposures and the air quality data for Philadelphia to characterize the relative amount of health risk associated with various levels of daily fine particle concentrations. Based on this analysis, the Staff Paper concluded that—

…concentrations in the range of 16-20 (g/m3 contribute the largest amount to the estimated mortality risk on an annualized basis for Philadelphia County. Even though concentrations in the range of 44 (g/m3 PM2.5 and above clearly contribute more mortality per day for these concentrations, the much larger number of days within the 16-20 (g/m3 range results in this interval being associated with the largest total risk.

Staff Paper, F-4. Thus EPA clearly recognized that statistically significant health effects accounting for the largest portion of the total incidence of PM-related adverse health effects occurs at 24-hour concentrations well below the level of the final 24-hour standard.

In the rulemaking, the Administrator affirmed the Staff conclusions that “low to mid-range concentrations (e.g, 10-50 (g/m3) account for the largest amount of estimated mortality risk on an annualized basis.” 61 Fed. Reg. 65,652/3. She observed that the calculated estimate of risk assumed no effects threshold above natural background concentrations, but concluded that even if a threshold were discovered, “most of the aggregate risk associated with short-term exposures likely results from the large number of days during which the 24-hour average concentrations are in the low- to mid-range, below peak 24-hour concentrations.” Id. 

EPA emphasized the importance of these individual 24-hour exposures for the standard-setting decision by concluding that adverse health effects--

including premature mortality and increased hospital admissions, have generally been reported with same-day, previous day, or longer lagged single-day concentrations, although some studies have reported stronger associations with multiple-day average concentrations. [T]he Administrator recognizes that a 24-hour PM2.5 standard can effectively protect against episodes lasting several days, since attainment of such a standard would provide protection on each day of a multi-day episode, while also protecting sensitive individuals who may experience effects after even a single day of exposure.

62 Fed. Reg. 38,668.

The Administrator’s finding that the adverse health effects EPA attributes to PM2.5 occur after single-day exposures makes clear that the NAAQS must prevent most, if not all, such daily exposures in order to prevent the adverse health effects of PM2.5. But she decided not to set the 24-hour standard at the level that would prevent most of the daily concentrations she found to be associated with adverse health effects. Instead, she chose to set the annual standard at the level where the evidence of daily adverse effects is strongest, and to use the annual standard at this level as the basis for arguing that a short-term standard to prevent daily exposures is not necessary.

An annual standard is an average of all the daily concentrations in a year, and permits many daily concentrations above the average without setting any enforceable cap on daily concentrations. An annual standard can only effectively address the adverse effects associated with annual exposures. The adverse effects of daily exposures are not prevented by an annual standard unless the annual standard is set low enough to prevent the daily concentrations associated with adverse effects. An annual standard at 15 (g/3 allows a large number of daily concentrations in the range above 16 (g/3 where the Administrator found the evidence of adverse effects from daily exposures to be most compelling.

B. Risk Assessment, Epi Data Demonstrates Large number of Unprotected Days After Attaining Current FP NAAQS.


Thus the Agency set an annual standard based on the adverse effects of daily exposures, but that does not prevent the adverse effects of a large number of daily exposures above the threshold of concern. This result is best shown by the distribution of daily concentrations developed for the RA.

In the RA, EPA estimated the health benefits of the various proposed standards by comparing the pollutant levels people would be exposed to after emissions are “rolled back” to attain a given standard. Petitioners requested from EPA the data showing the emissions rollback EPA assumed that would be necessary to attain the 15mg/m3 annual/ 65mg/m3 24-hour combination to demonstrate the overall reduction in daily concentrations in the range EPA found to be associated with adverse health effects. The comparisons between the pre- and post-attainment distributions of daily concentrations for Philadelphia and Los Angeles are summarized in Tables 1 and 2.

In Philadelphia, 139 days (40% of the 352 days monitored during the year reviewed) were measured at or above the range of daily exposure (16 (g/m3) EPA found to be associated with the greatest magnitude of incidence of adverse health effects, and after reducing emissions to comply with the 1997 NAAQS, EPA’s calculation shows 113 days per year (32%) would continue to fall in or above the range of greatest risk. In Los Angeles, EPA’s RA shows 149 days (70% of 214 days monitored during the year reviewed) would have had hazardous levels of PM2.5 if the 1987 PM NAAQS had been attained, and that 35% of monitored days would still be expected to have concentrations in EPA’s range of hazardous exposure after attaining the 1997 NAAQS. Thus in both cities, after attainment of the fine particle NAAQS, about one-third of the days would continue to be in the range of concentrations EPA found to be associated with adverse health effects.  This break-down of the daily concentration data provides a clearer understanding why the RA predicts that hundreds of PM-related premature deaths, and thousands of hospitalizations and other adverse effects will continue to occur in these cities after attainment of the current NAAQS. 

This is further demonstrated by comparing the pollutant levels allowed by the NAAQS with the pollutant levels in the original health effects studies. EPA found that in 9 of the 10 cities where PM2.5 exposure studies contained data to determine the 98th percentile 24-hour concentrations, i.e., the concentration below which 98% of all daily concentrations occurred, such concentrations were below 65(g/m3, ranging from 34 to 60(g/m3.
 These peak daily concentrations were derived from the studies of daily concentrations EPA relied on for determining that the strongest evidence of association between PM2.5 and adverse health effects begins at concentrations between 16-20 (g/m3 and becomes stronger at higher concentrations. 62 Fed. Reg. 38,675, n.41. Thus the adopted 24-hour standard, by allowing higher 98th percentile days than the 98th percentile levels found in the studies allows even more days per year to exceed the 16 (g level than the days reported in the health effects studies EPA used to find an association between single-day exposures and adverse health effects. 

Equally significant, the highest 98th percentile value in the five core studies from the Six Cities research that the Administrator relied on to find the “reliable” association between daily PM2.5 and adverse health effects above the 16-20 (g/m3 range is 45.7(g/m3.
 Id. Thus, as the Philadelphia and Los Angeles roll-backs demonstrate, after compliance with the 1997 NAAQS, the highest daily peaks continue to exceed 45.7(g/m3. In other words, the 24-hour standard reduces none of the daily peaks in two of the more heavily polluted cities in the U.S. even though those peaks exceed the highest levels reported in the health effects research EPA relied upon to establish the link between exposure and adverse effects.

These data demonstrate the critical flaws in EPA’s decision: 1) the annual standard reduces annual exposure, but it does not prevent the single-day concentrations in and above the range EPA found to be strongly associated with adverse health effects, 2) the weaker 24-hour standard she finally adopted fails to add any further protection in highly polluted cities or other areas against the largest portion of the health risk associated with daily exposures not prevented by the annual standard, and 3) taken together, the standards reduce only a modest fraction of the total health risk in the range of daily exposures the Administrator found to be hazardous to public health. Her own RA confirms the Administrator’s initial conclusions in the proposed rule that the standards only protect against 20-45% of the overall mortality and morbidity associated with exposure to PM concentrations below the levels allowed by the 1987 NAAQS, but above the levels she found to be reliably associated with adverse health effects among sensitive populations. 61 Fed. Reg. 65,651. 


Environmental Defense asks that in the current review the Agency not repeat this confusion of the effects of daily concentrations with the effects of annual concentrations. The Agency described the inappropriateness of this mixing of apples and oranges in the RA. 

To assess the daily health impacts of daily average ambient PM levels above background or above the levels necessary to achieve a given standard, concentration-response functions from short-term exposure studies were used together with estimated changes in daily ambient PM concentrations to calculate the daily changes in the incidence of the health endpoint.

RA, 22 (Emphasis in original). In The RA, EPA emphasized that it is not appropriate to measure the adverse health effects of short-term exposures by using the results of long-term studies, or visa versa. “When concentration-response functions from short-term exposure studies are used, it is appropriate to assess daily effects. When concentration-response functions from long-term exposure studies are used, it is appropriate to assess annual effects.” RA, 12. Thus in the RA, EPA treated the effects of daily PM exposures separately from the effects of annual or long-term exposures, and analyzed the adverse health effects of each type of exposure separately. 



The same care should be taken in the standard-setting process. The selection of standards to prevent the effects of short-term effects should be based on identifying the daily concentrations that must be prevented to prevent those effects. 

IV. STATUTORY REQUIREMENTS FOR SCIENTIFIC INFORMATION ARE NOT SATISFIED.

The purpose of the Criteria Document (CD) is to support EPA’s ultimate responsibility to review and revise, as appropriate, the National Ambient Air Quality Standards (NAAQS) for Particulate Matter (PM), and the Staff paper traditionally reviews the key policy issues that must be addressed to select a NAAQS. CAA § 108(a)(2) requires the CD to “accurately reflect the latest scientific knowledge useful in indicating the kind and extent of all identifiable effects on public health or welfare which may be expected from the presence of such pollutant in the ambient air, in varying quantities.” The central assessment called for by the Act is an assessment of the health effects associated with varying quantities of the pollutant in the ambient air. This assessment is missing from both the CD and the SP.


In order to support EPA’s standard setting responsibility, it is essential that the CD and the SP evaluate health effects associated with varying quantities or concentrations of PM in the ambient air. EPA cannot begin to determine the public health consequences of PM exposures without such an assessment. Nor can the Agency determine whether the current NAAQS, or any alternative level of the NAAQS, protects public health or provides a margin of safety without such an assessment. Yet, nowhere do the draft CD and SP describe or analyze the correlations between the evidence of effects significantly associated with PM and the measured levels of PM reported in the studies from which those correlations are derived.


In the 1996 CD, at 1-22, EPA concluded that the “most credible” “estimation of public health impacts of ambient airborne particle exposures … would require use of relative risk estimates derived for particular U.S. urban areas, in combination with estimates of exposures to ambient particle concentrations for the general population and/or specific susceptible subgroups (e.g., the elderly) within those particular areas.” Despite the fact that the Agency found that it could not perform a national estimation of public health impacts because of the limitations of the data (both for the purpose of estimating a relative risk factor which for PM 2.5 were limited primarily to the Six Cities Study, and for the purpose of characterizing community population exposures), the 1996 CD nonetheless at least summarized the evidence of the relationship between measured concentrations and the relative risks derived for various health endpoints. See, e.g., 1996 CD Chapter 12, section 12.6.3.2, Figure 12-34 (describing the relative risk of mortality for three cities as a function of PM-10 concentrations); Chapter 13, section 13.4.1 and Table 13-5. A similar comparison has been added in the current draft CD. The current CD also attempts to identify from the effects studies evidence relevant to the question of an effects threshold. However, the SP does not address the implications of these assessments for the standard-setting process. Nor does the CD or SP attempt to assess the point in the concentration curve where the evidence establishes a significant correlation between concentrations and effects.


In the 1996 CD, the Agency also compared evidence of mortality or morbidity effects at measured concentrations with the 1987 NAAQS to determine if the observed health effects were associated with air quality that met the NAAQS. See 1996 CD, at 13-32. Indeed, it was these assessments comparing actual air quality measured during the studies that demonstrated significant correlations with health effects that made the 1996 CD a scientifically compelling analysis sufficient to support setting the FP NAAQS. The current CD and SP offers no similar comparison of pollutant levels allowed by the 1997 NAAQS with the exposure regimes described by the literature as being significantly associated with increased relative risks of mortality or morbidity. 

Omitting these comparisons is a serious deficiency in the current review. Environmental Defense believes that EPA cannot complete a scientifically useful or lawfully adequate CD without analyses of the entire body of epidemiological evidence to determine, in addition to the levels of air quality that were present in the various time series, longitudinal or panel studies reviewed in the current CD, the concentrations at which significant correlations are observed with adverse health effects. Such analyses are relevant to estimating the role that concentration plays in effect size, multiple pollutant confounding, lag time and other relevant characteristics of pollutant exposure on health, and are essential to assess the magnitude of residual health risk that would remain after implementation of the 1997 NAAQS.

CONCLUSION.


Environmental Defense believes that the CD and the SP fail to satisfy the statutory requirements for an adequate criteria document, and fail to provide the information made relevant by the Act to the review of the current NAAQS and consideration of possible alternatives. Accordingly, the CD and SP need substantial revision to provide the information needed to complete the PM NAAQS review.
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� Testimony before the Senate Subcommittee on Air and Water Pollution of Dr. John T. Middleton, Commissioner, National Air Pollution Control Administration, HEW (May 27, 1970). Legislative History of the Clean Air Act of 1970, pp. 1184-85. 


� Data presented on Tables 1 and 2 were obtained from data files in the agency record. Docket Index No. IV-B-8.


� Koman, “PM2.5 Air Quality Values from PM Health Studies” (September 30, 1996). 


� The data from Steubenville OH, part of the Six Cities study, reported a 98th percentile PM2.5 value of 90(g/m3. The annual mean concentration in Steubenville was 29.6, far above the range of annual mean values EPA found to establish a reliable association with adverse health effects.





