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This Comment strongly supports the EPA Administrator’s proposed decision to retain the current
National Ambient Air Quality Standards for Particulate Matter, as described in the April 30, 2020
Federal Register. The summary of this decision is “Based on the Environmental Protection Agency's
(EPA's) review of the air quality criteria and the national ambient air quality standards (NAAQS) for
particulate matter (PM), the Administrator has reached proposed decisions on the primary and
secondary PM NAAQS. With regard to the primary standards meant to protect against fine particle
exposures (i.e., annual and 24-hour PM2.5 standards), the primary standard meant to protect against
coarse particle exposures (i.e., 24-hour PM10 standard), and the secondary PM2.5 and PM10 standards,
the EPA proposes to retain the current standards, without revision.” and “the Administrator proposes to
conclude that the scientific evidence that has become available since the last review of the PM NAAQS,
together with the analyses in the PA based on that evidence, does not call into question the public
health protection provided by the current annual and 24-hour PM2.5 standards.” Currently, the EPA has
primary and secondary standards for PM2.5 (annual average standards with levels of 12.0 micrograms
per cubic meter (µg/m³) and 15.0 µg/m³, respectively; 24-hour standards with 98th percentile forms and
levels of 35 µg/m³; values are averaged over 3 years).

1. The first justification for retaining the current PM NAAQS is contained in the 257-page December 16,
2019 EPA Clean Air Scientific Advisory Committee (CASAC) PM Policy Assessment (PA) Report. The
CASAC Chair LOUIS ANTHONY (TONY) COX, JR., PhD, is a distinguished scientist and a renowned expert in
the health risks associated with PM2.5. His impressive background is summarized in his own Bio Sketch
shown below.
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LOUIS ANTHONY (TONY) COX, JR., PH.D., BIO SKETCH
(http://cox-associates.com/index_htm_files/Coxbio.pdf)
Cox Associates, 503 Franklin Street, Denver, Colorado, 80218
(303)-388-1778 (Phone); (303)-388-0609 (Fax); tcoxdenver@aol.com
Tony Cox is a risk analyst and President of Cox Associates (www.cox-associates.com), a Denver-based applied
operations research and analytics company specializing in data science and statistics applied to public and
occupational health, safety, and environmental risk analysis; epidemiology; policy analytics; and customer
behavior modeling. Since 1986, Cox Associates’ analysts and scientists have applied epidemiological, risk
analysis, and operations research models and advanced analytics to measurably improve health and
environment risk assessment and decision-making for public and private sector clients. In 2006, Cox
Associates was inducted into the Edelman Academy of the Institute for Operations Research and
Management Science (INFORMS), recognizing outstanding real-world achievements in the practice of
operations research and the management sciences. In 2012, Dr. Cox was inducted into the National Academy
of Engineering (NAE), “For applications of operations research and risk analysis to significant national
problems.” He has served as a member of the National Academies' Board on Mathematical Sciences and their
Applications (BMSA) (2012-2016) and currently chairs the Clean Air Scientific Advisory Committee (CASAC) for
the United States Environmental Protection Agency (EPA).
Dr. Cox holds a Ph.D. in Risk Analysis and an S.M. in Operations Research, both from MIT; an AB from Harvard
University; and is a graduate of the Stanford Executive Program. He has served as Honorary Full Professor of
Mathematics at the University of Colorado, Denver, lecturing on applied statistics, data science, decision and
risk analysis, biomathematics, health risk modeling, and causality; on the Faculties of the Center for
Computational Mathematics and the Center for Computational Biology; and as Clinical Professor of
Biostatistics and Informatics at the University of Colorado Health Sciences Center. He has served as an expert
in risk analysis on many National Academies, World Health Organization, EPA, USDA, and other agency
projects, committees, and advisory boards.
Dr. Cox is Editor-in-Chief of Risk Analysis: An International Journal. He is Area Editor for Real World
Applications for the Journal of Heuristics, and is on the Editorial Boards of Decision Analysis and the
International Journal of Operations Research and Information Systems. He is a Fellow and an Edelman
Laureate of INFORMS, a member of the American Statistical Association (ASA), and a lifetime Fellow of the
Society for Risk Analysis (SRA). In 2015 and 2018, his research applying machine learning to high-throughput
screening data for endocrine disruptors and carcinogenicity won Best Published Papers Demonstrating an
Application of Risk Assessment awards from the Society of Toxicology Risk Assessment Specialty Section. His
previous research has won the Society of Toxicology’s Outstanding Published Paper in Risk Assessment Award
and the Society for Risk Analysis Outstanding Risk Practitioner Award. In 2008, his solution to a challenge on
“Statistical Methods to Predict Clinical Response” won an Inno Centive Award.
Dr. Cox has taught many graduate and professional courses in risk analysis, decision analysis, and advanced
analytics. He has authored and co-authored over 200 journal articles and book chapters on these fields. His
most recent books are Causal Analytics for Applied Risk Analysis(Springer, 2018), Breakthroughs in Decision
Science and Risk Analysis (Wiley, 2015), Improving Risk Analysis (Springer, 2013), Risk Analysis of Complex and
Uncertain Systems (Springer, 2009) and the Wiley Encyclopedia of Operations Research and Management
Science (Wiley, 2011), which Dr. Cox co-edited. He has over a dozen U.S. patents on applications of artificial
intelligence, signal processing, statistics and operations research. His current research interests include
computational statistical methods for causal inference in public and occupational health risk analysis, datamining, and advanced decision analysis, optimization, and learning in uncertain and changing environments.
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Key quotes from the December 16, 2019 CASAC PM PA Report, with key phrases in bold, are as follows:
Page 1: The Draft PM PA depends on a Draft Particulate Matter (PM) Integrated Science Assessment
(ISA) that, as noted in the April 11, 2019, CASAC Report on the Draft PM ISA, does not provide a
sufficiently comprehensive, systematic assessment of the available science relevant to understanding
the health impacts of exposure to PM, due largely to a lack of a comprehensive, systematic review of
relevant scientific literature; inadequate evidence and rationale for altered causal determinations; and a
need for clearer discussion of causality and causal biological mechanisms and pathways. Given these
limitations in the underlying science basis for policy recommendations, and diverse opinions about what
quantitative uncertainty analysis and further analysis of all relevant data using the best available
scientific methods would show, some CASAC members conclude that the Draft PM PA does not
establish that new scientific evidence and data reasonably call into question the public health
protection afforded by the current 2012 PM2.5 annual standard.
Page 3: Future changes in public health risks that might be caused by reducing PM2.5 exposures are
currently highly uncertain. The CASAC recommends that the PM PA better characterize this uncertainty
using quantitative uncertainty analysis. Such an analysis should account for model uncertainty, exposure
estimation errors, and both inference (internal validity) and generalization (external validity)
uncertainties. As described above and in further detail in the consensus responses, the CASAC members
did not come to consensus on whether the new scientific evidence and data reasonably call into
question the public health protection afforded by the current 2012 PM2.5 annual standard. The CASAC
recommends that the final PM PA provide quantitative uncertainty and sensitivity analyses to provide a
clearer technical and scientific basis for data interpretation and policy making. The CASAC agrees with
the EPA and finds that the available evidence does not call into question the adequacy of public health
protection afforded by the current 24-hour PM2.5 standard and concurs that it be retained.
Page B-10: To “serve as a source of policy-relevant information that informs the Agency’s review of the
NAAQS for PM,” the PA should use valid and empirically validated scientific methods to address the
question of whether and how much changes in policy would affect public health risks. As just
mentioned, the current draft PA is based largely on epidemiological evidence of positive associations
between exposures and health effects in studies that do not fully test and control for confounding,
coincident historical trends, and other non-causal sources of associations. These associations (such as
the beta coefficients in Table C-1) are then used as if they were known to be valid causal predictors for
simulating how changes in exposure would change health risks. This is not sound science. The resulting
conclusions and predictions are not scientifically valid and should not be used to guide policies that
are to be based on sound science.
Page B-19: The PA provides no valid scientific information about how changing PM air quality standards
would change (or, in the recent past, has changed) public health risks. A scientifically sound analysis
would require considering relevant real-world evidence that the PM has ignored ; clearly defining and
then appropriately calculating beta values (or other formulas for quantifying causal effects on public
health of changing PM2.5) while correcting for causally relevant covariates (e.g., month and high and
low daily temperatures and other confounders), exposure estimation errors, and modeling errors and
biases; and distinguishing between association and causation. Since the PA does not do these things, it
should not be used as if it provided valid scientific information about health risks.

3

Page B-21: “The PA states (p. 3-21) that “The draft ISA concludes that, ‘collectively, this body of evidence
is sufficient to conclude that a causal relationship exists between long-term PM2.5 exposure and total
mortality’.” However, since “this body of evidence” consists primarily of associations in studies that did
not fully control for causally relevant covariates (such as month and daily high and low temperatures)
and that were not designed or analyzed to permit valid causal inferences, the conclusion that “this body
of evidence is sufficient to conclude that a causal relationship exists between long-term PM2.5
exposure and total mortality” is unwarranted. It is not implied by, or consistent with, the principles of
sound science previously discussed.

2. The second justification for retaining the current PM NAAQS is my extensive epidemiologic evidence
that there is NO relationship between PM2.5 and total mortality in the US. This weak epidemiologic
relationship drives the claim that PM2.5 causes premature deaths and the cost-benefit justification for
many EPA Regulations. The evidence that there is NO relationship negates the primary public health
justification for the PM2.5 NAAQS. There are six primary reasons that PM2.5 does not cause premature
deaths:
a) No Etiologic Mechanism: This is no experimental proof that 1-5 lifetime grams (<µg/day) of PM2.5
causes death PM2.5µg/m³
b) Weak Epidemiologic Risk: Tiny positive relative risks (RR<1.10) do not prove that PM2.5 causes death
and reductions of in PM2.5 levels have not clearly reduced the supposed mortality risks
c) Ecological Fallacy: PM2.5 monitors of ambient air provide inaccurate measurements of individual
human exposure and there are NO PM2.5 measurements of individual exposure
d) Uncontrolled Confounding Variables: Co-pollutants, temperature, geography, and other factors can
reduce or eliminate an apparent relationship
e) Access to Underlying Data: Enstrom independent analysis of American Cancer Society data (CA CPS I
and CPS I) demonstrates the importance of access to underlying epidemiologic data (see next section)
f) Totality of US Cohort Studies Shows NO Relationship: Objective meta-analysis shows NO statistically
significant relationship between long-term PM2.5 exposure and total mortality in nine US and six
California prospective epidemiologic cohorts
My detailed October 17, 2019 Comment on the 2019 Draft EPA PM PA contains strong evidence that
there is NO causal relationship between PM2.5 and total mortality in the US and it demonstrates the
importance of access to underlying data as per the proposed EPA Transparency Rule. To illustrate the
severe flaws in 2019 PM PA, I focus on the “All-cause mortality” portion of Figure 3-3 within Section
3.2.3 PM2.5 Concentrations in Key Studies Reporting Health Effects of Chapter 3 REVIEW OF THE
PRIMARY STANDARDS FOR PM2.5 of the 2019 PM PA. A key sentence on page 3-52 states “To evaluate
the PM2.5 air quality distributions in key studies in this review, we first identify the epidemiologic
studies assessed in the draft ISA that have the potential to be most informative in reaching conclusions
on the primary PM2.5 standards.”
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Unfortunately, Figure 3-3 on page 3-54 does not properly describe the results from the nine US
prospective cohort studies of PM2.5 and total mortality. Figure 3-3 of 2019 PM PA deliberately
misrepresents the US epidemiologic evidence on the relationship of PM2.5 to total (all cause) mortality
and obscures the null relationship that exists in a proper meta-analysis of the nine major US cohort
studies with published findings. Particularly troubling is the unjustified omission from the 2019 PM PA
of my March 28, 2017 “Fine Particulate Matter and Total Mortality in Cancer Prevention Study
Reanalysis” in Dose-Response (Enstrom 2017) and my May 29, 2018 “Response to Criticism” in DoseResponse (Enstrom 2018). My seminal reanalysis of ACS CPS II identified major flaws in Pope 1995, the
key study underlying the 1997 PM NAAQS.
Instead of properly examining the detailed findings in my reanalysis, SECTION 11.2: Long-Term PM2.5
Exposure and Total Mortality of the 2018 PM ISA dismissed my reanalysis in two inaccurate sentences:
“A recent reanalysis of early ACS results observed a null association between county-level averages of
PM2.5 measured by the Inhalable Particle Network between 1979 and 1983 and deaths between 1982
and 1988 (HR: 1.01; 95% CI: 1.00, 1.02) (Enstrom, 2017). Inconsistencies in the results could be due to
the use of 85 counties in the ACS analysis by Enstrom (2017) and 50 Metropolitan Statistical Areas in the
original ACS analysis (Pope et al., 1995).”
A proper meta-analysis of the relationship between PM2.5 and total mortality in nine US cohort studies
is given in the September 28, 2018 Intrepid Insight (II) article “Statistical Review of Competing Findings
in Fine Particulate Matter and Total Mortality Studies”.
II Table B3: Intrepid Insight Computation of Fixed and Random Effects Meta-Analysis
Nine US Cohorts That Analyzed Ambient Fine Particulate Matter (PM2.5) and Total (All-cause) Mortality

Relative Risk (RR and 95% CI) of Total Mortality Associated with Increase of 10 μg/m³ in PM2.5
US Cohort Studies

Author Year RR Table F-U Years

RR 95%CI(L) 95%CI(U)

Veterans Study
Medicare (MCAPS) Eastern US
Medicare (MCAPS) Central US
Medicare (MCAPS) Western US
ACS Cancer Prevention Study (CPS II)
Nurses Health Study
Health Professionals FU Study
Harvard Six Cities Study (H6CS)
Agricultural Health Study
NIH-AAPR Diet and Health Study
National Health Interview Survey

Lipfert 2000
T6
Zeger 2008
T3
Zeger 2008
T3
Zeger 2008
T3
HEI RR140 2009 T34
Puett 2009
T3
Puett 2011
T2
Lepeule 2012 T2
Weichenthal 2015 T2
Thurston 2016 T2 F3
Parker 2018
T3corr

0.890
1.068
1.132
0.989
1.028
1.260
0.860
1.140
0.950
1.025
1.016

0.850
1.049
1.095
0.970
1.014
1.020
0.720
1.070
0.760
1.000
0.979

0.950
1.087
1.169
1.008
1.043
1.540
1.020
1.220
1.200
1.049
1.054

1.031

0.997

1.066

Intrepid Insight Random Effects Meta-Analysis Summary RR

1986-1996
2000-2005
2000-2005
2000-2005
1982-2000
1992-2002
1989-2002
1974-2009
1993-2009
2000-2009
1997-2011

Q Test Statistic = 109.5100704 I^2 90.87%
Cochrane's Q Test for Homogeneity of Studies (Null Hypothesis: Studies are Homogenous)
P-Value = 6.69843E-19 → Since Studies fail Test for Homogeneity, Random Effects Meta-Analysis
Yields Summary RR = 1.031 (0.997-1.066), which is statistically consistent with 1.000 (NO relationship)
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The original Zeger 2008 analysis of the Medicare cohort (MCAPS) was included in this meta-analysis
rather than the Di 2017 analysis, because of the serious concerns about Di 2017 that I stated in my
October 12, 2017 NEJM letter. Dominici, the key author on both studies, does not explain how the
overall RR increased from 1.044 in the Zeger 2008 analysis to 1.073 in the Di 2017 analysis. Di 2017 does
not even cite Zeger 2008. If the Medicare (MCAPS) cohort is removed from the meta-analysis because it
does not properly control for confounders, II Table B4 shows that the Summary RR = 1.014 (0.9731.057), which is also NO relationship.
Contrary to the evidence in the detailed II Table B3, the 2019 PM PA Figure 3-3 misrepresents the US
evidence and inappropriately includes Canadian evidence. For instance, Figure 3-3 omits the null
findings in the original Veterans Study (Lipfert 2000), as shown in II Table B3. In addition, Figure 3-3
includes results from the CPS II cohort twice (Pope 2015 and Turner 2016) and does not mention that
my reanalysis found serious flaws in Pope 1995, HEI 2000, and HEI 2009. These flaws raise doubts about
the validity of subsequent ‘secret science’ CPS II analyses by Pope and Turner. Figure 3-3 includes
results from the Medicare cohort five times (Di 2017, Shi 2016, Wang 2017, Kiomourtzoglou 2016, Zeger
2008). There is no mention that the original Medicare study (Zeger 2008) is not consistent with the
recent study (Di 2017). Figure 3-3 includes results from the Nurses Health Study twice (Puett 2009 and
Hart 2015) and there is no mention that Puett 2009 and Puett 2011 omitted California subjects, who
most likely had null findings. Inclusion of multiple hazard ratio (RR) results from the same cohort is
inappropriate and gives the misleading impression that the RRs in most of the US cohorts are positive.
Inclusion in Figure 3-3 of results from Canadian studies is totally inappropriate because these positive
Canadian RRs are not relevant to PM2.5 findings and policy assessment in the US. To show how the
2019 PM PA presented these results, Figure 3-3 on page 3-54 of the 2019 PM PA is reproduced below.
First, I document that there is NO relationship between PM2.5 and total mortality in California.
II Table B7: Intrepid Insight Computation of Fixed and Random Effects Meta-Analysis
Six CA Cohorts That Analyzed Ambient Fine Particulate Matter (PM2.5) and Total (All-cause) Mortality

Relative Risk (RR and 95% CI) of Total Mortality Associated with Increase of 10 μg/m³ in PM2.5
California Cohort Studies

Author Year RR Table

F-U Years

RR 95%CI(L) 95%CI(U)

Adventist Health Study (AHSMOG)
CA ACS Cancer Prevention (CA CPS I)
Medicare (MCAPS) Western US
CA ACS Cancer Prevention (CA CPS II)
California Teachers Study
CA NIH-AAPR Diet and Health Study

McDonnell 2000
Enstrom 2005
Zeger 2008
Krewski 2010
Ostro 2015
Thurston 2016

1977-1992
1983-2002
2000-2005
1982-2000
2001-2007
2000-2009

1.000 0.950
0.997 0.978
0.989 0.970
0.968 0.916
1.010 0.980
1.017 0.990

1.050
1.016
1.008
1.022
1.050
1.040

0.999 0.988
0.999 0.988

1.009
1.009

Intrepid Insight Fixed Effects Meta-Analysis
Intrepid Insight Random Effects Meta-Analysis

T3+
T7
T3
T2
Appx
T2 F3

Summary RR
Summary RR

Q Test Statistic = 4.7683 I^2 -4.86%
Cochrane's Q Test for Homogeneity of Studies (Null Hypothesis: Studies are Homogenous)
P-Value = 0.4448 → Since Studies satisfy Test for Homogeneity, Fixed and Random Effects Meta-Analysis
Yield Summary RR = 0.999 (0.988-1.009), which is statistically consistent with 1.000 (NO relationship)
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2019 PM PA Figure 3-3. Epidemiologic studies examining associations between long-term PM2.5
exposures and [all-cause] mortality.
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3. The third justification for retaining the current PM NAAQS is the strong evidence that I provided in
my March 18, 2020 Comment and my April 17, 2020 Comment in support of the March 18, 2020
Supplemental Proposed EPA Rule supplemental rule “Strengthening Transparency in Regulatory
Science.” in the Federal Register “This supplemental notice of proposed rulemaking (SNPRM) includes
clarifications, modifications and additions to certain provisions in the Strengthening Transparency in
Regulatory Science Proposed Rulemaking.” On April 30, 2018, the EPA published its proposed rule in the
Federal Register “This document proposes a regulation intended to strengthen the transparency of EPA
regulatory science. The proposed regulation provides that when EPA develops regulations, including
regulations for which the public is likely to bear the cost of compliance, with regard to those scientific
studies that are pivotal to the action being taken, EPA should ensure that the data underlying those are
publicly available in a manner sufficient for independent validation.” My independent access to
underlying ACS data (CA CPS I and CPS II) made possible the NULL evidence that I have published shown
NO relationship between PM2.5 and total mortality, as shown in II Table B3 and II Table B7 above.
The request for data underlying EPA regulations dates back to the May 16, 1994 CASAC Chair George T.
Wolff, MD letter to EPA regarding the then forthcoming Particulate Matter Review: “As scientists
affiliated with CASAC, we are concerned that the appropriate analyses be conducted prior to our review.
In that spirit, we request that the Agency take steps to assure that crucial data sets linking exposure to
particulate matter and health responses are available for analysis by multiple analytical teams, thereby
assuring the validity of the results before they are used in making regulatory decisions on the National
Ambient Air Quality Standards for Particulate Material.” The full 1994 letter is shown below.
The June 13, 1996 CASAC Chair George T. Wolff, MD letter to EPA illustrates the weaknesses of the
evidence regarding the establishment of the 1997 PM2.5 NAAQS. Of the eight PM experts in the three
most relevant disciplines (epidemiology, toxicology, and statistics), four (Drs. Larntz, Mauderly, Sly, and
Stolwijk) recommended an annual PM2.5 standard that varied from 15 to 30 µg/m³ and averaged 23.1
µg/m³, and four (Drs. McClellan, Menzel, Samet, and Speizer) recommended NO annual PM2.5 standard.
The annual 1997 PM2.5 standard as set at 15 µg/m³, the low end of all these recommendations. A key
quote from the letter states the uncertainties that still exist “The diversity of opinion also reflects the
many unanswered questions and uncertainties associated with establishing causality of the association
between PM2.5 and mortality. The Panel members who recommended the most stringent PM2.5
NAAQS, similar to the lower part of the ranges recommended by the Staff, did so because they
concluded that the consistency and coherence of the epidemiology studies made a compelling case for
causality of this association. However, the remaining Panel members were influenced, to varying
degrees by the many unanswered questions and uncertainties regarding the issue of causality. The
concerns include: exposure misclassification, measurement error, the influence of confounders, the
shape of the dose-response function, the use of a national PM2.5 / PM10 ratio to estimate local PM
concentrations, the fraction of the daily mortality that is 2.5 advanced by a few days because of
pollution, the lack of an understanding of toxicological mechanisms, and the existence of possible
alternative explanations.” The full 1996 letter is shown below.
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June 13, 1996
EPA-SAB-CASAC-LTR-96-008
Honorable Carol M. Browner
Administrator
U.S. Environmental Protection Agency
401 M. Street SW
Washington, DC 20460
Subject:

Closure by the Clean Air Scientific Advisory Committee (CASAC) on the
Staff Paper for Particulate Matter

Dear Ms. Browner:
The Clean Air Scientific Advisory Committee (CASAC) of EPA’s Science
Advisory Board (SAB) has held a series of public meetings during its peer review of the
Agency’s draft documents which will form part of the basis for your decision regarding
the National Ambient Air Quality Standards (NAAQS) for Particulate Matter (PM). The
Committee has held public meetings on December 12-13, 1994 (planning and
introductory issues); August 3-4, 1995 (review of the initial draft Criteria Document);
December 14-15, 1995 (review of the revised draft Criteria Document and the first draft
of the Staff Paper); February 29, 1996 (review of the revised draft Criteria Document specified chapters only, and the Office of Air Quality Planning and Standards (OAQPS)
Risk Assessment Plan); and May 16-17, 1996 (review of the revised draft Staff Paper).
The primary Agency draft documents that we have reviewed are the: a) Air Quality
Criteria for Particulate Matter (the “Criteria Document” prepared by the National Center
for Environmental Assessment - Research Triangle Park, NC - ORD), b) Review of the
National Ambient Air Quality Standards for Particulate Matter: Policy Assessment of
Scientific and Technical Information (the “Staff Paper” prepared by the Office of Air
Quality Planning and Standards - Research Triangle Park, NC - OAR), and c) A
Particulate Matter Risk Analysis for Philadelphia and Los Angeles (draft), 1996,
Prepared by Abt Associates for US EPA.
As part of our review process, we have kept you informed of our findings through
three letter reports: a) Clean Air Scientific Advisory Committee (CASAC) Comments on
the April 1995 draft Air Quality Criteria for Particulate Matter (EPA-SAB-CASAC-LTR95-005; August 30, 1995); b) Clean Air Scientific Advisory Committee (CASAC)
Comments on the November, 1995 Drafts of the Air Quality Criteria for Particulate

Matter and the Review of the National Ambient Air Quality Standards for Particulate
Matter: Policy Assessment of Scientific and Technical Information (OAQPS Staff
Paper), (EPA-SAB-CASAC-LTR-96-003, January 5, 1996), and c) Closure by the Clean
Air Scientific Advisory Committee (CASAC) on the draft Air Quality Criteria for
Particulate Matter (EPA-SAB-CASAC-LTR-96-005, March 15, 1996).
The Clean Air Scientific Advisory Committee, supplemented by a number of
expert Consultants (hereinafter referred to as the “Panel”), reviewed a first draft of the
Staff Paper for Particulate Matter at the December 14 and 15, 1995 meeting in Chapel
Hill, NC. At that meeting and in subsequent written comments by individual members
which were provided to EPA Staff, the Panel made numerous recommendations for
improving the draft document. The Panel met again on May 16, 1996 in Chapel Hill,
NC and on May 17, 1996 in Research Triangle Park, NC to review a revised draft of the
Staff Paper and the recommendations contained within the Staff Paper for the level and
form of the proposed PM NAAQS. This letter is a summary of our findings and
conclusions from that meeting.
It was the consensus of the Panel that although our understanding of the health
effects of PM is far from complete, the Staff Paper, when revised, will provide an
adequate summary of our present understanding of the scientific basis for making
regulatory decisions concerning PM standards. Seventeen of the twenty-one Panel
members voted for closure. There were two no votes, one abstention, and one
absence. However, most of the members who voted for closure did so under the
assumption that the Agency would make significant changes to the next version of the
Staff Paper which is due by July 15, 1996 (a court ordered mandate). The desired
changes have been articulated to your staff at the meeting and subsequently in writing.
The Panel endorses the EPA Staff’s recommendation not to establish a separate
secondary PM NAAQS for regulating regional haze and agrees that there is an
inadequate basis for establishing a secondary NAAQS to reduce soiling and material
damage effects.
The attached table (Table I) summarizes the Panel members’ recommendations
concerning the form and levels of the primary standards. Although some Panel
members prefer to have a direct measurement of coarse mode PM (PM10-2.5 ) rather than
using PM10 as a surrogate for it, there is a consensus that retaining an annual PM10
NAAQS at the current level is reasonable at this time. A majority of the members
recommend keeping the present 24-hour PM10 NAAQS, at least as an option for the
Administrator to consider, although those commenting on the form of the standard
strongly recommended that the form be changed to one that is more robust than the
current standard. There was also a consensus that a new PM2.5 NAAQS be
established, with nineteen Panel members endorsing the concept of a 24-hour and/or
an annual PM2.5 NAAQS. The remaining two Panel members did not think any PM2.5
2

NAAQS was justified. However, as indicated in Table I, there was no consensus on the
level, averaging time, or form of a PM2.5 NAAQS. At first examination of Table I, the
diversity of opinion is obvious and appears to defy further characterization. However,
the opinions expressed by those endorsing new PM2.5 NAAQS can be classified into
three broad categories. Four Panel members supported specific ranges or levels within
or toward the lower end of the staff’s recommended ranges. Seven Panel members
supported specific ranges or levels near, at, or above the upper end of staff’s
recommended ranges. Eight other Panel members declined to select a specific range
or level, but most had comments which appear as footnotes in Table I.
A number of Panel members based their support for a PM2.5 NAAQS on the
following reasoning: there is strong consistency and coherence of information
indicating that high concentrations of urban air pollution adversely affect human health,
there are already NAAQS that deal with all the major components of that pollution
except PM2.5 , and there are strong reasons to believe that PM2.5 is at least as important
as PM10-2.5 in producing adverse health effects.
Part of this diversity of opinion can be attributed to the accelerated review
schedule. While your staff is to be highly commended for producing such quality
documents in such a short period of time, the deadlines did not allow adequate time to
analyze, integrate, interpret, and debate the available data on this very complex issue.
Nor does a court-ordered schedule recognize that achieving the goal of a scientifically
defensible NAAQS for PM may require iterative steps to be taken in which new data are
acquired to fill obvious and critical voids in our knowledge. The previous PM NAAQS
review took eight years to complete.
The diversity of opinion also reflects the many unanswered questions and
uncertainties associated with establishing causality of the association between PM2.5
and mortality. The Panel members who recommended the most stringent PM2.5
NAAQS, similar to the lower part of the ranges recommended by the Staff, did so
because they concluded that the consistency and coherence of the epidemiology
studies made a compelling case for causality of this association. However, the
remaining Panel members were influenced, to varying degrees by the many
unanswered questions and uncertainties regarding the issue of causality. The
concerns include: exposure misclassification, measurement error, the influence of
confounders, the shape of the dose-response function, the use of a national PM2.5/PM10
ratio to estimate local PM2.5 concentrations, the fraction of the daily mortality that is
advanced by a few days because of pollution, the lack of an understanding of
toxicological mechanisms, and the existence of possible alternative explanations.
In recommending that the staff carry out a risk assessment, it was the
expectation of CASAC that the risk assessments would narrow the diversity of opinion
by evaluating how all of the uncertainties propagate throughout the entire model.
3

However, not all of the uncertainties could be included and the combined effect of all of
them could not be examined. The Panel recommended that additional analyses be
conducted to present combined uncertainties. However, currently the risk assessments
are of limited value in narrowing the diversity of opinion within the Panel.
The Panel is unanimous, however, in its desire to avoid being in a similar
situation when the next PM NAAQS review cycle is under way by a future CASAC
Panel. The Agency must immediately implement a targeted research program to
address these unanswered questions and uncertainties. It is also essential that we
obtain long-term PM2.5 measurements. CASAC is ready to assist the Agency in the
development of a comprehensive research plan that will address the questions which
need answers before the next PM review cycle is completed. We understand that your
staff is preparing a PM research plan for our review later this summer. We look forward
to providing our comments on this important matter.
CASAC recognizes that your statutory responsibility to set standards requires
public health policy judgments in addition to determinations of a strictly scientific
nature. While the Panel is willing to advise you further on the PM standard, we see no
need, in view of the already extensive comments provided, to review any proposed PM
standards prior to their publication in the Federal Register. In this instance, the public
comment period will provide sufficient opportunity for the Panel to provide any
additional comment or review that may be necessary.
Thank you for the opportunity to present the Panel’s views on this important
public health issue. We look forward to your response to the advice contained in this
letter.

Sincerely,

Dr. George T. Wolff, Chair
Clean Air Scientific Advisory Committee
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TABLE I
Summary of CASAC Panel Members Recommendations
(all units µg/m3)

Current NAAQS
EPA Staff Recommendation
Name
Ayres
Hopke
Jacobson
Koutrakis
Larntz
Legge
Lippmann
Mauderly
McClellan
Menzel
Middleton
Pierson
Price

PM2.5
24-hr
N/A
18 - 65

PM2.5
Annual
N/A
12.5 - 20

PM10
24-hr
150
15013

Discipline
M.D.
yes2
yes2
150
3
Atmos. Sci.
20 - 50
20 - 30
no
Plant Biologist
yes2
yes2
150
2,5,6
2,5,6
Atmos. Sci.
yes
yes
no
7
Statistician
no
25-30
no
Plant Biologist
$ 75
no
150
3
Health Expert
20 - 50
15 - 20
no
Toxicologist
50
20
150
8
8
Toxicologist
no
no
150
Toxicologist
no
no
150
2,3,12
2,5
Atmos. Sci.
yes
yes
1503,13
Atmos. Sci.
yes2,9
yes2,9
yes4
Atmos. Sci./
yes3,10
yes10
no3,4
State Official
Shy
Epidemiologist
20 - 30
15 - 20
no
1
2,11
Samet
Epidemiologist
yes
no
150
3,5
Seigneur
Atmos. Sci.
yes
no
15013
Speizer1
Epidemiologist
20 - 50
no
no
7
7
Stolwijk
Epidemiologist
75
25-30
150
Utell
M.D.
$65
no
150
White
Atmos. Sci.
no
20
150
3,7
Wolff
Atmos. Sci.
$75
no
1503
1
not present at meeting; recommendations based on written comments
2
declined to select a value or range
3
recommends a more robust 24-hr. form
4
perfers a PM10-2.5 standard rather than a PM10 standard
5
concerned upper range is too low based on national PM2.5/PM10 ratio
6
leans towards high end of Staff recommended range

PM10
Annual
50
40 - 50

50
40 -504
50
yes4
yes2
40 - 50
40 - 50
50
50
50
50
yes4
yes4
50
yes2
50
40 - 50
50
50
50
50

7

desires equivalent stringency as present PM10 standards
if EPA decides a PM2.5 NAAQS is required, the 24-hr. and annual standards
should be 75 and 25 µg/m3, respectively with a robust form
9
yes, but decision not based on epidemiological studies
10
low end of EPA’s proposed range is inappropriate; desires levels selected to
include areas for which there is broad public and technical agreement that
they have PM2.5 pollution problems
11
only if EPA has confidence that reducing PM2.5 will indeed reduce the components
of particles responsible for their adverse effects
12
concerned lower end of range is oo close to background
13
the annual standard may be sufficient; 24-hr level recommended if 24-hour
standard retained
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Our Nation’s Air
Air Quality Improves as America Grows
https://gispub.epa.gov/air/trendsreport/2019

Economic Growth with Cleaner Air

Air Quality Trends Show Clean Air Progress

Between 1970 and 2018, the combined emissions of the six common pollutants (PM2.5 and PM10, SO2,
NOx, VOCs, CO and Pb) dropped by 74 percent. This progress occurred while the U.S. economy
continued to grow, Americans drove more miles and population and energy use increased.

While some pollutants continue to pose serious air quality problems in areas of the U.S.,
nationally, criteria air pollutant concentrations have dropped significantly since 1990
improving quality of life for many Americans. Air quality improves as America grows.
Declining National Air Pollutant Concentration Averages

Comparison of Growth Areas and Declining Emissions
1970-2018

CO -74%
Pb (from 2010) -82%
NO2 annual -57%
NO2 1-hour -50%
O3 -21%
PM10 -26%
PM2.5 annual (from 2000) -39%
PM2.5 24-hour (from 2000) -34%
SO2 -89%

Percent Change

Percent Above or Below NAAQS (%)

+275%

Most Recent National Standard

-74%
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Air Pollutant Emissions Decreasing

Unhealthy Air Days Show Long-Term Improvement

Emissions of key air pollutants continue to decline from 1990 levels. These reductions are driven by
federal and state implementation of stationary and mobile source regulations.

The Air Quality Index (AQI) is a color-coded index EPA uses to communicate daily air pollution for ozone,
particle pollution, NO², CO, and SO². A value in the unhealthy range, above national air quality standard
for any pollutant, is of concern first for sensitive groups, then for everyone as the AQI value increases.
Fewer unhealthy air quality days means better health, longevity, and quality of life for all of us.
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Number of Days Reaching "Unhealthy for Sensitive Groups" Level or Above on the Air Quality Index
(Among 35 Major U.S. Cities for Ozone and PM2.5 Combined)
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Unhealthy air quality days vary year to year, influenced not only by pollution emissions but also by natural events, such as dust storms
and wildfires, and variations in weather.

Status and Trends Through 2018

4. The fourth justification for retaining the current PM NAAQS is contained in Our Nation’s Air
Summary Chart of “Air Quality Improves as America Grows” shown above and in the points below
a. Recent trends in air quality, including innovation-driven progress across emissions, concentrations,
and U.S. competitiveness, demonstrate that a more stringent particulate matter NAAQS is not
necessary.
b. In the entire U.S., only 9 full counties and 7 partial counties (out of more than 3,000) fail to meet the
most recent national standards for fine particulate matter, which were set by the Obama Administration
at a level designed to protect public health with an adequate margin of safety for susceptible
populations. 14 of these counties are located in California:

c. In recent years, the U.S. has had far lower fine particulate matter levels than nearly any country on
earth. At present, U.S. concentrations are less than one-sixth the global average, seven times below
China, and roughly half of particulate matter levels in continental Europe.
d. EPA’s June 2020 Our Nation’s Air report demonstrates dramatic recent progress for particulate
matter. Across the U.S., fine particulate matter concentrations have dropped by roughly 43 percent
between 2000 and 2019. Over that same period, direct emissions of fine particulate matter also fell by
43 percent, and anthropogenic emissions of pollutants that can be a precursor to PM2.5 followed a
similar trend, including sulfur dioxide (down 88 percent), oxides of nitrogen (down 61 percent), and
volatile organic compounds (down 28 percent).
e. Between 1970 and 2019, the combined emissions of the six common pollutants (PM2.5 and PM10,
SO2, NOx, VOCs, CO and Pb) dropped by 77 percent. This progress occurred while the U.S. economy
continued to grow, Americans drove more miles, and population and energy use increased.
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