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The American Lung Association (ALA) would like to commend EPA staff for its thorough and comprehensive review of the recent scientific literature related to particulate matter air pollution contained in the second draft Criteria Document (CD) and for the well-written summary and synthesis contained in the preliminary draft Staff Paper.  

ALA supports the approach EPA has taken of focusing on advancements in knowledge since the 1996 review.  EPA has done an excellent job executing its strategy of summarizing the state of knowledge in 1996 and in discussing how new studies over the last several years have addressed the major scientific questions raised at that time.  

Given the massive nature of this undertaking -- over 3,000 new scientific studies have been published since the last review – the authors of the documents have done a good job capsulizing the wealth of new information, and focusing on the most important of the new studies.  

ALA offers these comments in the hopes of further strengthening these documents to provide a sound basis for the development of strong National Ambient Air Quality Standards that will protect public health, including the health of susceptible populations.  

In addition, our comments briefly address what we see as some of the key policy issues facing EPA concerning the development of policy options for the standards, as the Agency develops a second draft of the Staff Paper that will include staff conclusions and recommendations.  In brief, ALA believes that EPA should reaffirm the annual average fine particle standard, strengthen the 24-hour fine particle standard, and set meaningful standards for coarse particles.  

We have appended to these comments an annotated bibliography prepared by the ALA of some of the most significant new studies from a public health perspective published from 1997 through February 2001 (Appendix 1).   

New Science Addresses Major Uncertainties

The new scientific research leaves no room to weaken the air quality standards adopted in 1997, and indeed, makes a strong case that the short-term fine particle standard needs to be strengthened.  In addition, we believe the underlying health evidence dictates that a meaningful coarse particle standard should be established.  

Hundred of scientific studies published in the last five years support EPA’s 1997 decision to set new standards for fine particle pollution.  Research programs have been carefully coordinated to advance our understanding of the most important scientific issues.  The new studies validate the earlier research and address the most important arguments raised by industry critics.  Taken together, the studies confirm the relationship between particulate air pollution, illness, hospitalization, and premature death.  The major themes of the new research are that:

· The major long-term mortality studies have been intensely scrutinized and have been fully validated; 

· Six dozen new short-term studies from across the U.S. and around the world confirm the effects of daily concentrations of particle pollution on premature mortality, hospital admissions, emergency department visits, doctors visits, respiratory and cardiac effects; 

· Recent laboratory and chamber studies of animals and humans, as well as epidemiologic studies of cardiac effects, have elucidated possible biologic mechanisms; 

· New studies demonstrate that infants and children, especially asthmatic children, the elderly, and those with heart or lung disease are especially sensitive to the effects of fine particle pollution; and   

· Careful examination of factors such as weather, other air pollutants, socio-economic indicators and other environmental variables has eliminated them as factors accounting for the relationship between particle pollution and mortality and morbidity.  

For the most part, we believe the Criteria Document and the Staff Paper do a good job of summarizing the research advances of the last several years.  

In addition, significant progress has been made in addressing some of the scientific uncertainties and controversy around the 1997 standards.  For instance:  

· New scientific research has dispelled concerns about mortality displacement or “harvesting.”  Analyses demonstrate that the short-term studies may be reporting life-shortening of weeks or months, and that long-term studies show that life expectancy may be curtailed by a year or more.  

· The NMMAPS study (National Morbidity, Mortality, and Air Pollution Study) has shown that exposure measurement error is more likely to cause an underestimate than an overestimate of mortality risks associated with daily PM10 exposures.  

· Most of the new studies have examined other common air pollutants and found that the association with particulate matter remains strong.  

· Re-analyses of the long-term studies by independent investigators have exhaustively considered potential confounding variables and alternative statistical models, and concluded that the associations between fine particles and mortality are robust.  

· New studies have confirmed that a linear, “no-threshold” model best describes the relationship between particulate pollution and health effects.

· Importantly, new advances on the source attribution of particles have identified combustion source particles from power plants and motor vehicles as those most closely associated with death and disease.  

Again, we believe the Criteria Document and the Staff Paper do a good job of interpreting this literature.  

We would like to offer a few concrete suggestions to EPA and CASAC for strengthening the Criteria Document and Staff Paper.  

The CD and Staff Paper Lack Necessary Discussion and Analysis of the Levels at Which Health Effects Occur

A fundamental weakness in both the CD and Staff Paper is the failure to provide a clear analysis and discussion of the air pollution levels at which effects were observed in various health studies, and where possible, the lowest levels at which increased risks were reported.  

The February 25, 2000 comments filed by Robert E. Yuhnke on behalf of the American Lung Association, Environmental Defense, and the Natural Resources Defense Council on the October 1999 draft Criteria Document identified a critical failure of the prior draft of the CD to provide information on air quality levels measured in the epidemiological studies.  Those comments are hereby incorporated by reference.  The current draft goes a long way to remedy this concern by including PM concentration levels in the many tables of studies in Chapter 6 and Chapter 9 of the CD.  ALA commends EPA for significantly improving the document in this regard.  

Nevertheless, the purpose of this exercise is to review the adequacy of the current air quality standards to protect the public health, including the health of sensitive subpopulations.  To accomplish this objective, individual studies should be summarized and discussed in the context of the 1997 standards for PM10 and PM2.5.  Are the studies finding effects at levels below the current standards?  Are they finding effects at contemporary concentrations experienced in the United States? These key questions need to be explicitly addressed for each study summarized in the tables in Chapter 6 and Chapter 9.  For instance, Table 9-3 in the Criteria Document (Effect Estimates Per Variable Increments in 24-Hour Concentrations of Fine Particle Indicators (PM2.5, SO4, H+) From U.S. and Canadian Studies) which appears to provide a key summary of studies reviewed in the 1996 CD and new publications receives very little discussion or interpretation in the text.  

The Staff Paper needs to provide a synthesis of information on the levels at which effects occur relative to the current standards and contemporary concentrations for all of the health endpoints of concern.  

ALA also questions why the Tables in Chapter 6 and Chapter 9 of the CD have normalized relative risks in units of 50 µg/m3 increments of PM10 and 25 µg/m3 increments of PM2.5.  These seem to be very large increments for a document whose purpose it is to provide the scientific basis underlying the choice of standards levels.  A 25 microgram increment of PM2.5 is huge in terms of risk levels and alternate standards choices.  

EPA Should Establish a Cutoff Date for the Acceptance of New Articles and Publish the Criteria Document in Final Form

The pace of new scientific developments on various aspects of particulate air pollution is astounding.  Almost daily, significant new findings are published in the peer-reviewed scientific literature.  Since the November/December 2000 cutoff date for the second draft of the CD, there have been dozens of particularly significant papers among the hundreds published during this period.  Many other papers have been accepted for publication.  We support establishing a cutoff date of papers in press by August 2001 for inclusion in the final version of the CD.  Without a firm cutoff date, it will be impossible to ever produce a final document, which is necessary for EPA to move forward in the standard-setting process.  We believe that EPA is on sound scientific footing to establish strong, health-protective air quality standards now, based on currently available information.  Newly published information can be considered in the next periodic review of the standards.  

ALA is aware of relevant current research and preliminary findings that have been resented at poster sessions at recent scientific meetings such as the Annual Conference of the Health Effects Institute in May 2001, and the May 2001 meeting of the American Thoracic Society.  

Important new research has been conducted concerning the long-term effects of particulate air pollution on mortality from selected causes.  The follow up analysis of mortality in the Harvard Six City study has been extended by nine years, and the American Cancer Society cohort study is being updated to extend the mortality database and to consider new monitoring data on fine particles.  The new findings in these prospective cohort studies are likely to bolster the pre-existing scientific basis for the standards.  We do not expect that these or other studies will materially change the conclusions EPA might reach on the form or level of the standards needed to protect public health with an adequate margin of safety.  Further delay does not serve the interests of public health protection.  

Areas with High 24-hour Concentrations Are Not Protected by the Annual Average Standard

When EPA established fine particle standards in 1997, it premised the decision to set weak 24-hour standards (at the top of the staff-recommended range) on the assumption that the 24-hour standards would work in tandem with the annual average standards, and that the annual average standards would be the controlling standards.  In other words, the assumption was that the annual average standards would be sufficient to protect against high short-term concentrations, hence EPA set a relatively lax 24-hour standard.  

The laxity of the 24-hour standard is underscored by EPA’s 1999 rulemaking to establish a level for public notification of unhealthy concentrations under the Air Quality Index program.  Under this EPA regulation, localities must notify the news media and the public that air quality has reached levels unhealthy to sensitive populations when 24-hour fine particle levels exceed 40.5 µg/m3.  

New information available from an analysis of the 1999 fine particle monitoring information challenges the validity of EPA’s assumption in the real world.  

Appendix 2 presents an ALA analysis of the 1999 fine particle monitoring data that indicates that the annual average standard of 15 µg/m3 is not protective of peak concentrations in many areas of the country and that the 24-hour standard for PM2.5 needs to be tightened.  This analysis is drawn from EPA’s July 2000 extract and analysis of the of the AIRS fine particle monitoring data for 1999.  ALA made a conservative assumption of using data only from those monitoring stations where data was greater than 75 percent complete for all four quarters of 1999.  We identified monitors where annual average concentrations were less than 15 µg/m3, but where 24-hour 98th percentile concentrations were between 25 and 65 µg/m3.  Significantly, about 14 monitors recorded 24-hour concentrations above 40.5 µg/m3, the public warning level, but did not exceed 15 µg/m3 on an annual average basis.  These monitors were found in major cities including San Jose, San Francisco, Portland, Oregon, Salt Lake City, Albany, New York, Milwaukee, Indianapolis, and Oakland, California.  Parts of these metropolitan areas would receive no protection under the current regulatory regime, unless spatial averaging with other monitors led to a nonattainment designation.  Further, over 70 additional monitors recorded 24-hour concentrations above 25 µ/m3, including monitors in many major urban areas.  In addition, ALA conducted a similar analysis without using the 75 percent completeness criterion.  In this analysis, over 60 monitors including many in major urban centers throughout the United States recorded 24-hour 98th percentile concentrations between 40.5 and 65 µg/m3, while annual average concentrations remained below 15 µg/m3.  

Furthermore, the form of the 24-hour standard, the 98th percentile of 24-hour concentrations, places no limits on how high PM2.5 concentrations may go on seven days of the year.  This leaves the public virtually unprotected from air pollution on those days when fine particle concentrations are highest, which of course are precisely the days when adverse health effects are most likely to be experienced.  

EPA needs to address the problem directly, by lowering the 24-hour standard.  A short-term standard is the only mechanism that will ensure protection against sources of short-term emissions excursions, such as agricultural burning.  

Analysis of Monitoring Data Needs to Be Expanded and Updated

States have now reported all four quarters of year 2000 PM2.5 monitoring data to EPA, and that information should be certified by July 2001.  Because of the incompleteness of the 1999 monitoring data, ALA strongly urges EPA to undertake a detailed analysis of the 2000 PM monitoring data, for inclusion in the revised CD and Staff Paper.  ALA applauds EPA’s efforts to publish the products of its monitoring analysis in graphic and tabular form on the World Wide Web.  

In addition to the analyses EPA prepared of the 1999 data, we strongly urge EPA to undertake a more rigorous analysis of areas where annual average concentrations are below 15 µg/m3, but 24-hour concentrations are > 25 µg/m3 but < 65 µg/m3, based on the 2000 monitoring data, for inclusion in the revised Staff Paper.  It will be important to analyze the more complete dataset that the 2000 monitoring data represent to fully characterize the extent of areas with high 24-hour concentrations that are not likely to be protected by the annual average standard.  This is a crucial question in the review of the NAAQS.  

In addition, we recommend that EPA analyze the number days each year when areas experience high 24-hour concentrations, at various levels, such as >100 µg/m3, >65 µg/m3, >40.5 µg/m3, and >25 µg/m3.  In other words, on how many days each year do areas experience unhealthy concentrations of fine particle pollution, and which areas experience the greatest number of high pollution days.  

Other issues that are ripe for analysis relate to the form of the 1997 air quality standards.  For instance, to what extent could spatial averaging allow areas to avoid a nonattainment designation?  And to what extent does the 98th percentile approach allow areas to avoid nonattainment designation, compared to a 99th percentile approach, or a second highest daily maximum concentration?  Or, in other words, how high do PM2.5 concentrations go in areas that experience 98th percentile concentrations below 65 µg/m3.  

Important Risk Assessments Should Not be Ignored by the CD and Staff Paper
A number of very carefully prepared risk assessments of fine particle air pollution have been published in the last year, but these have been excluded by definition from the Criteria Document, and ignored by the Staff Paper.  The ALA believes that risk assessments can be a useful tool to characterize the public health significance of fine particle pollution.  We believe that it is highly appropriate to include credible risk assessments in the assessment of background information available to characterize the health impacts of particles.  Indeed, by excluding these studies, EPA is ignoring important information on the magnitude of the public health problem posed by current and expected future concentrations of fine particles in the air.  

An analysis by Abt Associates, et al. used EPA-approved emissions and air quality modeling techniques to forecast ambient air quality in 2007, assuming full implementation of the Clean Air Act’s acid rain control program, and the EPA’s 1999 “NOx State Implementation Plan (SIP) call.”  Analysts then applied risk functions derived from epidemiological studies to estimate health impacts of power plant emissions in the U.S.  The focus of the study was on gaseous emissions of sulfur dioxide and nitrogen oxides that are converted in the atmosphere to fine particle sulfates and nitrates.  The analysis estimated that 30,100 deaths may be attributed to power plant emissions each year.  In addition, power plant emissions cause 20,100 hospitalizations for respiratory and cardiovascular causes, more than 7,000 asthma-related emergency room visits, 18,600 cases of chronic bronchitis, 600,000 asthma attacks, over 5 million lost work days, and over 26 million minor restricted activity days.

In addition, the Abt Associates analysis used a simpler model to estimate the impacts of emissions from on- and off-road diesel engines.  The analysis reported that 15,400 premature deaths each year are attributable to the diesel contribution to fine particle concentrations.  In addition, there are an estimated 11,100 cases of chronic bronchitis due to diesel emissions, thousands of hospitalizations due to chronic obstructive pulmonary disease, pneumonia, asthma, and cardiovascular causes, and over a million cases of minor illness such as acute bronchitis, upper and lower respiratory symptoms, and asthma attacks.  Because of the use of different models, these results are not directly comparable to the power plant estimates.  

As part of an assessment prepared for the World Health Organization, Nino Künzli and coauthors estimated health risk attributable to PM10 pollution in three European countries, Austria, France, and Switzerland.  Using functions of health risk obtained from epidemiological studies, the authors estimate that air pollution caused six percent of total mortality, or more than 40,000 cases each year, with about half associated with motor vehicle pollution.  In addition, the study estimated that 47,000 new cases of chronic bronchitis in adults, more than 500,000 episodes of bronchitis in children, and more than a million asthma attacks are attributable to air pollution each year.

Cifuentes et al. used air pollution health impact factors for four cities including New York City to estimate how reductions in particulate matter from fossil-fuel burning sources might lessen health effects.  In New York City, they used health impact factors for these endpoints:  acute and chronic infant mortality; acute and chronic adult mortality; acute respiratory hospital admissions; chronic adult bronchitis; acute bronchitis in children; acute emergency department visits; acute asthma attacks; acute work loss days; acute restricted activity days; and acute respiratory symptom days.
  Their risk estimates should be cited in the CD or Staff Paper.  Furthermore, their methodology and the range of risk factors analyzed is instructive for EPA’s proposed risk analysis.

In addition, a paper presented at the 2001 annual meeting of the American Thoracic Society provided a risk assessment of infant morality in eight U.S. Cities: Baltimore, Chicago, Detroit, Houston, Los Angeles, New York, Philadelphia and Seattle.
  Authors estimated that 9 percent of mortality in infants aged 1 to 12 months may be due to PM10 pollution.  

Despite uncertainties inherent in risk assessment, these analyses highlight the magnitude of the public health burden attributable to current levels of particulate air pollution.  EPA should include discussion of the major risk assessments in the CD or Staff Paper or both, so that relevant information is not neglected in the standard-setting process.  

Scope and Breadth of EPA’s Risk Analysis Must be Broadened

ALA is very disappointed that EPA has proposed to prepare a very narrow risk analysis for inclusion in the next version of the Staff Paper.  ALA believes that a carefully prepared risk analysis is an important analytical input to compare the potential public health impacts of alternative regulatory proposals, and that EPA is artificially constraining its options by proposing to restrict the breadth and scope of the risk analysis.  

We understand that EPA conducted a very limited risk analysis of just two cities, Philadelphia, and Los Angeles in 1996, and that in December 1999, the CASAC signed off on a similar approach for this round of review.  However, we believe that the informational database has changed dramatically since 1996, and even more dramatically since 1999, compelling EPA and CASAC to reconsider this limited approach.  First, we have seen the widespread availability of new PM2.5 monitoring data.  There are many more than two cities with daily monitoring data.  Even where daily data is not available, estimation procedures can be used based on every third day monitoring.  Second, a large number of new health studies have been published that provide additional risk factors for North American cities.  Third, the long-term mortality studies which provide key inputs for the risk analysis have been reviewed and validated by independent investigators.  

The ALA would like to challenge some of EPA’s basic assumptions about the conduct of its risk analysis.  First, we believe many additional cities should be included.  At a bare minimum, major American cities such as Chicago, Atlanta, Boston, New York, Baltimore, Washington, DC, Seattle, Salt Lake City, Birmingham, Detroit, Minneapolis, Phoenix and other cities which have been the subject of extensive research on particulate matter pollution should be included.  In an ideal world, we would like to see an even broader analysis.  We note that the results of an analysis comparing risk levels of alternative standards will be very different for high pollution areas such as Los Angeles, compared to cities with lower PM2.5 levels such as Boston.  In the draft, EPA has identified the number of days of fine particle information available for Los Angeles and Philadelphia, but has not provided comparative information for other cities.  

Second, we do not believe that only city-specific risk factors can be used.  This is especially true for the long-term studies, such as the ACS study, which was based on analysis of 50 cities.  We note that the World Health Organizations has endorsed use of the relative risks reported in this study for risk assessments.

Third, we suggest that there are other health effects endpoints that should be included in the analysis.  Chronic bronchitis is an important health endpoint that seems to have been excluded.  Infant mortality is another endpoint that could be added.  There has been significant progress in characterizing risks to infants in the recent literature.  

Fourth, EPA should develop methods to quantify the rate of risks to susceptible subpopulations.  For instance, what are the risks of emergency department visits for respiratory problems for asthmatics, as compared to the general population.  

Finally, EPA’s risk analysis should analyze the public health impact of alternative forms of the standard, for example, the 98th percentile approach as compared to the single exceedance approach.  What are the public health implications of allowing 7 exceedance days each year as permitted by the 98th percentile approach (at various concentrations), as compared to 3 days, or 1 day per year?  Various health endpoints for which short term effects are being analyzed could all be examined in this regard.    

Life-Shortening Analysis of U.S. Population Excluded

EPA has excluded an important reference from its discussion about the effect of particle pollution on life expectancy.  Dr. C. Arden Pope III, of Brigham Young University, analyzed reductions in life expectancy in the U.S. population due to chronic exposure to particulate matter. He applied relative risks for premature death derived from the prospective cohort studies, and estimated loss of life expectancy ranging from one to three years, depending upon assumptions about the age at which susceptibility to the effects of air pollution begins.
  EPA should extend its discussion of the life-shortening impacts of air pollution in the CD and Staff Paper to reflect this important contribution by Pope.  

In addition, in March 2001, the British Committee on the Medical Effects of Air Pollution prepared an analysis of life-shortening attributable to particulate air pollution, which should be discussed and referenced in the Criteria Document and Staff Paper.
 

The Lung Association Supports Retention of the Annual Average Fine Particle Standards
Since the publication of the new particulate matter standards in 1997, several of the studies that EPA relied on in setting the standards have been subject to independent review, validation, and reanalysis.  The extensive re-analyses of the long-term studies have confirmed the wisdom of the annual average standard established by EPA in 1997.  This standard must not be weakened in any way.  

The Lung Association Supports Strengthening the 24-Hour Fine Particle Standard for Fine Particles
In 1997, EPA set the 24-hour PM2.5 standard at the upper end of the range discussed in the April 1996 Staff Paper.  It further weakened the health protection provided by the 24-hour standard by measuring compliance based on the 98th percentile of monitor readings.  The Staff Paper had recommended a range of 18 to 65  µg/m3 for the 24-hour standard, while acknowledging that even the lower end of the range would not be risk free. The lower end of the range was based on an assessment of concentration-response relationships reported in the short-term studies, which suggested possible thresholds at 18 and 10 µ/m3.  The 1997 24-hour standard of 65 µ/m3 was so weak that it will require only a handful of areas to reduce daily concentrations, even though hundreds of studies have now established a relationship between daily particle levels, death, and disease.  In 1999, when EPA established a public warning level for fine particles, it set the Air Quality Index (AQI) at 40.5 µg/m3, acknowledging the fact that 65 was too high a level to protect susceptible members of the population.  The AQI only applies in large cities.  The existence of a public warning level in no way mitigates the need for a stronger 24-hour standard.  We will be giving very strong scrutiny to the ranges and forms suggested for the 24-hour standard in the next version of the Staff Paper.  

We note that a Canadian Work Group recently completed a review and assessment of particulate matter, and identified a reference level of 15 µg/m3 for 24-hour concentrations of PM2.5, based on a derivation of LOAEL’s from mortality and morbidity studies.

The Lung Association Supports Meaningful Coarse Particle Standards
We understand that EPA will likely establish a new “coarse particle” standard to replace the PM10 standard as directed by the Court of Appeals.  While there are a number of studies reporting effects of PM10–2.5, the database is quite limited.  We are concerned that the massive number of studies documenting the effects of PM10 be used to establish the new coarse particle standard, otherwise we will not adequately be protecting the public from the coarse particle fraction of PM10.  

We note that the State of California has adopted much more stringent standards for PM10 than the federal standards, and that the state is currently reviewing those standards because of concerns about children’s health.  We suggest that EPA include a table in the next draft of these documents that lists the various PM standards adopted by localities, states, and other countries and the basis of those standards.  

The Lung Association Opposes Changes to the Form of the Standards that Will Weaken Protection of Public Health  

The stringency of the National Ambient Air Quality Standards (NAAQS) is as much a function of the form of the standards as the level of the standards.  EPA can effectively weaken the NAAQS by changing the way it measures compliance – for example, by allowing multiple exceedances, a percentile form of the standard, rounding, or spatial averaging.  ALA opposes changing the form of the daily or annual average standards in a way that reduces protection of public health.  Furthermore, we encourage EPA to consider more protective forms of the standard.  

For example, the 98th percentile form of the 24-hour PM2.5 standard allows seven days each year when PM concentrations are not counted toward determining compliance.  These could be the very days when peak concentrations send someone to the hospital or kill them.  This approach needs to be reassessed.  

In addition, the spatial averaging used to measure compliance with the annual average could allow the very areas with the highest long-term concentrations to avoid clean-up requirements simply by averaging their pollution levels with those in cleaner areas.  This potentially leaves the most exposed members of the population, such as those that live near bus depots, highways, or industrial areas unprotected.  

Newly Available Information Highlights Potential Importance of a Short-Term (e.g. 1-hour) Standard
In June 2001, Circulation, the Journal of the American Heart Association, published some important new findings showing a higher risk of heart attack among those with elevated PM2.5 exposures just two hours before the onset of symptoms.  Researchers also reported elevated heart attack risk when the 24-hour average exposure to PM2.5 was considered.
   While the literature on very short-term exposures is not extensive, it is growing, and should be reviewed in the next draft of the CD and Staff Paper.                                                                     
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