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Introduction and Background

The American Lung Association (ALA) is the nation’s oldest voluntary health organization.  We work to prevent lung disease and to promote lung health.  Millions of Californians suffer from lung disease, including an estimated 1.3 million individuals suffering from adult and pediatric asthma, an estimated one million individuals suffering from chronic bronchitis, and hundreds of thousands of individuals suffering from other lung diseases such as lung cancer and emphysema.  They are among the people most vulnerable to the effects of air pollution.

ALA and ALA of California (ALAC) applaud California’s proposal to tighten the annual average standard for PM10 and to establish a stringent new annual average standard for PM2.5.  We believe the proposed changes are urgently needed to protect public health, particularly the health of sensitive populations.  In addition, we strongly believe that a 24-hour PM2.5 standard is needed to protect people from exposures to peak concentrations of fine particles.  

Support for Recommended New PM2.5 and PM10 Annual Standards

ALA and ALAC strongly support the proposal by the California Air Resources Board (CARB) and the Office of Environmental Health Hazard Assessment (OEHHA) to tighten of the annual average PM10 standard to 20 (g/m3, and to establish a PM2.5 annual average standard of 12 (g/m3.  

We believe that California’s air quality standards for particulate matter (PM) are in critical need of updating in light of the hundreds of studies published in the last decade demonstrating associations between particulate air pollution, illness, emergency room visits, hospitalization, and premature death, at levels well below the current standards.  

ALA believes that the proposed new PM standards are critically important, and not only to the health of Californians.  The California standards will set an important precedent that will inform the decisions of the U.S. Environmental Protection Agency (EPA), other States, and other nations. 

The benefits assessment in the Staff Report projects that attaining the recommended standards will result in an estimated reduction of 6,500 cases of premature mortality per year in California and reduce annual hospitalizations by an estimated 600 for chronic obstructive pulmonary disease, 900 for pneumonia, 1,500 for cardiovascular disease, and 500 for asthma.   Among children ages 7-14, attainment of the PM2.5 standard will result in about 209,000 fewer days of lower respiratory symptoms per year.  These are extremely important health benefits for the people of California, and represent the toll to public health if the State does not proceed to finalize the standards.  

We applaud the staff of CARB and OEHHA for proceeding so expeditiously to review and evaluate the voluminous literature and for making recommendations to strengthen the air quality standards and enhance public health protections.   The Staff Report makes a major contribution toward the understanding of the health effects of particulate matter.  It’s policy recommendations make great strides in increasing protection of public health, particularly the health of sensitive populations, including children, the elderly, and those with heart and lung disease.    

The Case for a 24-Hour PM2.5 Standard 

Although the Staff Report makes great strides forward for public health in its recommendations for PM2.5 and PM10 annual standards, the report falls short in its failure to propose a new 24-hour standard for PM2.5.  We believe the voluminous studies on PM morbidity and mortality strongly point to the need for a stringent new 24-hour standard for PM2.5 to fully protect the health of Californians.  We understand that the staff considered including a short-term fine particle standard in their recommendations.  However, the draft Staff Report does not contain a benefits analysis or monitoring data analysis on a 24-hour fine particle standard.      

ALA strongly agrees with the conclusion stated in the draft report:  

 “The consistency of results among scores of epidemiological studies provides substantial evidentiary support for causality.  Several hundred studies, conducted among different populations on five continents over multiple time periods, have reported small, but consistently elevated risks of daily mortality and diverse measures of morbidity (such as hospital admissions and emergency department visits for cardiac and respiratory causes, exacerbation of asthma, increased respiratory symptoms, restricted activity days, school absenteeism, and decreased lung function.” Draft Staff Report at p. 163.  

While the bulk of these studies examined PM10, there is now a compelling body of evidence that a rise in daily concentrations of PM2.5 is responsible for adverse outcomes ranging from premature mortality to respiratory symptoms.

However, we disagree with the implication in the draft Staff Report that these short-term effects are due solely or primarily to chronic exposures.  While it is true that chronic exposures are clearly important in terms of their ability to induce premature mortality, and that it is difficult to disentangle the effects of chronic versus acute exposures, the studies clearly show that there is also a distinct short-term effect.    

A figure from the draft EPA Staff Paper of June 2001 (copy attached), cites 65 specific effects estimates from U.S. and Canadian studies associating daily increases in PM2.5 with total mortality, cardiovascular mortality, respiratory mortality, hospital admissions for cardiovascular causes, respiratory causes, COPD, and asthma, and with respiratory symptoms.  The vast majority of these associations are statistically significant.   While the studies cited in this table are just for North America, there are many more studies from Latin America, Europe and Asia.  

ALA believes that a 24-hour standard is the best indicator to protect against the effects observed in the daily time series studies.  A 24-hour indicator is consistent with the majority of results from the epidemiological studies.  While some studies have considered multiple day averages, the majority of the mortality and hospital admission studies focus on same day or previous day PM concentrations.  A 24-hour averaging time will protect against episodes lasting for several days, while also protecting sensitive individuals from the effects of a single day of exposure.  

The draft Staff Report makes a compelling argument itself for the establishment of a 24-hour standard.  

“To the extent that the annual standards for PM10 and PM2.5 are attained, the distributions of 24-hour and other short-term averages of PM10 and PM2.5 will shift downward markedly throughout the year.  The likelihood of adverse health events occurring after acute exposures will also therefore be substantially reduced.  Nevertheless, there may well be areas that will attain the annual PM standards, yet still experience seasonally high PM excursions associated, for instance with prolonged winter air stagnation combined with residential wood combustion or with summer temperature inversions.  The plethora of time-series and panel studies cited in this document make it clear that short-term elevations of PM are associated with increased morbidity and mortality…Therefore, though downward revisions to the annual PM standard will enhance protection of the health of the public, including infants and children, it is appropriate to limit shorter-term PM exposures.”  (emphasis added) Draft Staff Report at p. 181.   

Furthermore, it is not reasonable to assume that California can fall back on the federal standards for protection from peak concentrations of PM2.5.  The 24-hour PM2.5 NAAQS of 65 (g/m3 based on the 98th percentile concentration is so weak that it is unlikely to ever be violated, except perhaps in the most polluted communities.  (The 98th percentile form allows seven exceedance days each year.)  In no way can the 24-hour NAAQS be considered a backstop measure.  

Another suggestion in the staff paper is that a 24-hour PM2.5 standard is unnecessary because the 24-hour PM10 standard will provide a cap on PM2.5 concentrations.  Fine particles and coarse particles are distinct pollutants.  Fine particles arise through different processes and from different sources than coarse particles.  Historically, it has been easier for sources and regulators to focus on control of the coarse fraction.  There is no assurance that a PM10 standard can provide adequate, efficient protection from the effects of PM2.5. 

While the absence of a clear threshold makes standard setting difficult, it does not mean that CARB should abandon the effort to establish a 24-hour standard for PM2.5.  Indeed this is the same difficulty that the draft Staff Report has overcome for other forms of the PM standards.  In fact the absence of a clear threshold argues for the adoption of the most stringent standard possible to protect the public against such clear and dangerous risks.  

It is also noteworthy that other review boards have seen fit to establish 24-hour fine particle standards.  In 1997, the U.S. EPA established a 24-hour PM2.5 standard in conjunction with an annual average standard, while at the same time retaining annual and 24-hour standards for PM10.  

In advocating for a strong federal National Ambient Air Quality Standard (NAAQS), the ALA has supported a 24-hour standard of 18 (g/m3 PM2.5, not to be exceeded in a calendar year.  This reflected the lower end of the range recommended in the EPA Staff Paper.  

CARB has previously supported a 24-hour standard for PM2.5, in comments filed with EPA on the review of the federal standards.
  

The Puget Sound Clean Air Agency established a recommended goal of 25 (g/m3 for 24-hour PM2.5 concentrations, and initiated a series of voluntary control programs to reduce concentrations to that level.  

Canada has established a nationwide 24-hour average PM2.5 standard of 30 (g/m3.
 

We urge CARB to revise the draft Staff Report to include an assessment analyzing the benefits of alternative levels of a 24-hour PM2.5 standard, and to propose a 24-hour fine particle standard.  

The Relationship Between PM 2.5 Annual and 24 Hour Standards

One claim the Staff Report makes is that a 24-hour PM2.5 standard is unnecessary because the annual average standard will drive down short-term concentrations. While it is true that a stringent annual standard will lower the distribution of short–term peak concentrations, it will not eliminate them.  

ALA examined PM2.5 monitoring data for 2000 as presented in EPA’s most recent Trends Report.  EPA reported the peak annual average and 24-hour concentrations for California counties with relatively complete monitoring data.  The ALA analysis (attached here) shows that 5.8 million Californians in 16 counties would be left unprotected by an annual PM2.5 standard alone.  For instance, 24-hour concentrations of PM2.5 could reach as high as 50 (g/m3, as they do in Alameda County, and still be left uncontrolled, because that County has annual average concentrations below the level of the proposed annual average standards.   Because the measure of the 24-hour concentrations in the EPA dataset we used is the 98th percentile 24-hour concentration, the analysis indicates that each county listed experienced 7 days in 2000 when concentrations were at or above the level indicated.  

Further, an earlier ALA analysis of 1999 fine particle monitoring data found that EPA’s annual average standards do not protect against peak concentrations in major cities including in San Jose, San Francisco, and Oakland.  

We urge ARB to examine this issue more thoroughly by including a quantitative analysis of the number of days and concentration levels of peak daily PM2.5 values, given compliance with an annual average standard of 12 (g/m3.  

An annual average standard alone places no limits on how high daily concentrations can rise, leaving the public unprotected on precisely the days when adverse health effects are most likely to be experienced.  A short-term standard is the only mechanism that will ensure protection against sources of short-term peak concentrations, such as occur during temperature inversions, or from seasonal sources such as wood stoves and certain industrial operations.  

Extensive Health Research Provides A Sound Scientific Basis For A 24-hour PM2.5 Standard.  

Three dozen time-series epidemiological studies from across the globe have reported associations between increases in daily concentrations of various measures of particulate matter, and increases in daily death counts, particularly death from cardiac and respiratory causes.  The life-shortening demonstrated by these studies is on the order of months to years.  

A sophisticated large-scale study of 90 U.S. cities (the “NMMAPS” study), specifically designed to address issues of confounding by other pollutants and multiple other factors, confirmed that exposure to daily increases in particulate air pollution concentrations is associated with mortality and hospital admissions.

Several hundred community health studies have demonstrated associations between daily exposure to PM and a cascade of health outcomes, ranging from hospitalization for cardiovascular or respiratory causes, emergency room visits, asthma exacerbation, acute and chronic bronchitis, restrictions in activity, work loss, school absenteeism, respiratory symptoms, and decline in lung function.

An EPA risk analysis for Los Angeles demonstrated that on 35 percent of the days when air quality is monitored, concentrations would be in the hazardous range even after attaining EPA’s annual average standard for PM2.5.  The largest portion of the health risks associated with daily exposures to particulate pollution are not prevented by an annual standard.  

A number of recent studies support setting a 24-hour fine particle standard at the 18 (g/m3 level recommended by ALA.  Table 7.2 from the draft Staff Report (attached here) identifies North American studies of short-term exposure and daily mortality associated with fine particles, and lists the mean fine particle concentrations in those studies.  The Staff Report includes additional tables for summarizing the many studies of hospital admissions and respiratory morbidity.   A few of the more prominent studies are mentioned here.  

Schwartz et al. (1996) observed effects of fine particles on daily mortality in six cities with mean concentrations of 18 (g/m3.
  In the Fairley (1999) study of daily mortality in Santa Clara County, California, mean fine particle concentrations of 13 (g/m3 were associated with all-cause daily mortality.
  Burnett et al. (2000) studied the eight largest eastern and western Canadian cities, and reported associations between short-term fine particle concentrations and mortality, with mean PM2.5 concentrations of 13 (g/m3.

A study by Goldberg et al. (2000) in Montreal, found mean FP concentration of 18(g/m3 to be associated with increased daily mortality.
  Mar et al. (2000) reported a positive association between daily mortality among the elderly and fine particle concentrations with a mean of 13(g/m3 in Phoenix.

Several studies have reported positive associations between cardiovascular or respiratory hospital admissions and fine particle concentrations.  Lippmann et al. (2000) reported associations between fine particles and hospitalizations for heart failure and pneumonia in the elderly in Detroit.
  Moolgavkar (2000) reported associations between fine particles and COPD hospital admissions in Los Angeles for three different age groups with median fine particle concentrations of 22 (g/m3.
  Burnett et al. (1997) found associations between fine particles and hospitalizations for various heart conditions and respiratory conditions in Toronto.
  Mean fine particle concentrations in these respiratory hospital admission studies ranged from 17-22 (g/m3.  

An Ostro et al. (2001) study of African-American asthmatic children in Los Angeles found a positive association between reported asthma symptoms and PM2.5 concentrations, with a 12-hour mean of 41 (g/m3.

One of the most stunning studies of recent months were the findings of Peters et al. (2001) that the onset of symptoms of heart attacks was associated with acute fine particle concentrations within 2 hours, and with 24-hour averages on the previous day.  Mean levels of 2-hour and 24-hour exposures were 12.1 (g/m3 of PM2.5 in this study.
  

While the mean 24-hour levels reported in these studies are generally above the level of the annual average PM2.5 standard being proposed, an annual average standard is not sufficient to prevent peak daily concentrations.  A 24-hour cap is needed in conjunction with the annual average standard to protect against the effects demonstrated in these studies.  

Conclusions and Recommendations

In conclusion, the American Lung Association and ALA of California strongly support the proposed tightening of the annual average PM10 standard to 20 (g/m3, and the establishment of a PM2.5 annual average standard of 12 (g/m3.  

The next version of the Staff Report that will be circulated for public comment in March 2002 should include an analysis of 24-hour PM2.5 monitoring data, particularly for those areas projected to be in attainment of the annual average standard.  In addition, the revised draft should include a benefits assessment of alternative levels of a 24-hour fine particle standard.   

The American Lung Association and the American Lung Association of California urge establishment of a strict 24-hour PM2.5 standard to protect sensitive populations such as infants, children, people with asthma and chronic lung disease, people with chronic heart disease, and the elderly from the harmful effects of short-term peak exposures to fine particle pollution.  

         ALA Analysis of 2000 PM2.5 Monitoring Data for California

	
	
	PM2.5 Peak Air Quality Statistics by County, 2000
	

	
	
	Annual Mean < 12 (g/m3
	

	
	
	
	

	County
	Population
	Annual Mean
	98th Percentile 

24-hour

	
	
	((g/m3)
	((g/m3)

	
	
	
	

	
	
	
	

	ALAMEDA
	1,443,741
	11.2
	50

	CALAVERAS
	40,554
	9
	30

	COLUSA
	18,804
	8
	26

	CONTRA COSTA
	948,816
	10.9
	46

	EL DORADO
	156,299
	7.8
	22

	HUMBOLDT
	126,518
	9.2
	22

	MODOC
	9,449
	8.3
	37

	MONTEREY
	401,762
	8
	22

	SAN LUIS OBISPO
	246,681
	10.5
	41

	SAN MATEO
	707,161
	10.9
	43

	SANTA BARBARA
	399,347
	9.7
	19

	SANTA CRUZ
	255,602
	7.9
	18

	SOLANO
	394,542
	11.6
	60

	SONOMA
	458,614
	10.3
	40

	SUTTER
	78,930
	11.5
	38

	YOLO
	168,660
	10.3
	38

	
	
	
	

	
	5,855,480
	
	

	
	
	
	

	
	
	
	

	Source: 

U.S. EPA, Data Tables from "Latest Findings on National Air Quality: 2000 Status and Trends," 

Sept. 2001
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Source:  Air Resources Board and Office of Environmental Health Hazard Assessment, Review of the California Ambient Air Quality Standards for Particulate Matter and Sulfates, Report to the Air Quality Advisory Committee, Public Review Draft, November 30, 2001.  
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Source:  U. S. EPA, Office of Air Quality Planning and Standards, Review of the National Ambient Air Quality Standards for Particulate Matter:  Policy Assessment of Scientific and Technical Information, “OAQPS Staff Paper,” June 2001, Preliminary Draft.  
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