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OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

September 24, 2008
EPA-CASAC-08-021

The Honorable Stephen L. Johnson
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Subject: Clean Air Scientific Advisory Committee’s (CASAC) Peer Review of
EPA’s Risk and Exposure Assessment to Support the Review of the NO,
Primary National Ambient Air Quality Standard: Second Draft

Dear Administrator Johnson:

The Clean Air Scientific Advisory Committee (CASAC), augmented by subject-
matter-experts to form the CASAC Oxides of Nitrogen Primary National Ambient Air
Quality Standards (NAAQS) Review Panel (hereafter referred to as the panel, roster
provided in Enclosure A) held a public meeting on September 9-10, 2008 to review
EPA’s Risk and Exposure Assessment to Support the Review of the NO, Primary National
Ambient Air Quality Standard: Second Draft. EPA requested that CASAC address
charge questions listed below that fell into four categories (characterizations of air
quality, health effects evidence and selection of potential alternative standards for
analysis, exposure, and health risks). Panel consensus comments on how the REA might
be further strengthened appear below in the form of responses to the Agency’s charge
questions within those categories. Individual comments from CASAC panel members
are enclosed in Enclosure B.

The CASAC Panel was generally pleased with the second draft of the Risk and
Exposure (REA) to support the review of the NO, primary NAAQS and found that the
Agency had been responsive to the CASAC review of the first draft of the document.
However, the REA is incomplete and the CASAC should conduct further review prior to
the document becoming final. The next draft should include both a completed Chapter 8
and an integration of the results of all the analyses based on clinical and epidemiological
studies. CASAC will also review the Advance Notice of Proposed Rulemaking when it
is published. The following describes the CASAC comments on the four categories of
charge questions.



Characterization of Air Quality (Chapters 2, 6, and 7)

1. To what extent are the air quality characterizations and analyses technically sound,
clearly communicated, appropriately characterized, and relevant to the review of the
primary NO, NAAQS?

2. Inorder to simulate just meeting potential alternative 1-hour daily maximum
standards, we have adjusted NO; air quality levels using the same approach that was
used in the first draft to simulate just meeting the current annual standard. To what
extent is this approach clearly communicated and appropriately characterized?

3. Because of the impact of mobile sources on ambient NO,, we have estimated on-road
NO; concentrations. To what extent is the approach taken technically sound, clearly
communicated, and appropriately characterized? Do Panel members have comments
on the relevance of this procedure for reviewing the primary NO, NAAQS?

4. What are the views of the Panel regarding the adequacy of the assessment of
uncertainty and variability?

The air quality characterizations, analyses, and uncertainty and variability
discussions are generally improved, but in some cases additional clarification is needed.
There are inconsistencies in the air quality metrics used in the analyses and those
considered as alternative standards and benchmark levels. First, the concepts of
alternative standards and benchmark levels, and their differences, should be clarified.
Currently, the approach proposes using 98" and/or 99" percentile levels, but in different
analyses switches between using the overall 98"/99™ percentiles of the hourly values, the
daily, 1-hr maximums and the annual means among the various monitors in a city. These
multiple metrics are confusing, and make some of the analyses less informative to setting
a standard.

The derivation and use of the on-road modification factor (m), needs to be
strengthened, with improved documentation as to its basis and more explicit comparison
with observations. Staff should consider using different weightings over the range of m
values employed, based on a strengthened uncertainty characterization. The discussion
of the measurements upon which m are based needs to address how those measurements
represent on- and near-roadway exposures. This expansion should be part of additional
discussion about how well the monitoring network represents actual population exposures
and provides meaningful information for exposure analysis and model evaluation. This
should include a better characterization of vertical concentration gradients and how
monitoring height might affect the relationship between observed levels and exposure.
There is some concern that the importance of the biases associated with monitoring
height and monitor interferences might be misinterpreted.



Characterization of Health Effects Evidence and Selection of Potential Alternative
Standards for Analysis (Chapters 3, 4, 5)

1. The presentation of the NO, health effects evidence is based on the information
contained in the NO; Integrated Science Assessment. What are the views of the Panel
on the overall characterization of the health evidence for NO,? To what extent is the
presentation clear and appropriately balanced?

Chapter 3 covers susceptibility, describing the range of populations found to be
susceptible, both to air pollution generally and to NO, specifically. The document would
be improved by sharpening its conclusions. Clearly, one important overall finding is that
a large number of people could be susceptible, when considering the full range of groups
identified. On the other hand, the experimental and epidemiological evidence would
appear to converge in finding that asthmatics are highly susceptible. The concept of
vulnerability, as distinct from susceptibility, is introduced, and appropriately followed
through.

This draft REA appropriately reflects the NOy Integrated Science Assessment
(ISA) in summarizing conclusions regarding the currently available health evidence
related to NO, exposures. The choice to express the overall evaluation of the data on the
major findings in terms of five levels of “confidence” is applauded, since a consistent
application of this approach can bring a new level of rigor and consistency to this type of
evaluation. On page 32, lines 1-3, the staff makes the judgment that it will focus on
endpoints for which the ISA “concludes that the available evidence is sufficient to infer
either a causal or a likely casual relationship”. This represents a decision that sets a
precedent with regard to the level of evidence in support of outcomes that will be
considered in the REA. Given the precedent-setting nature of the decision, clearer
justification is needed.

The REA concludes that a “likely causal relationship™ can be inferred from the data
for short-term NO, exposure and adverse effects on the respiratory system at near
ambient levels of exposure — and that the susceptible populations include people with
asthma or airways hyperresponsiveness (AHR) and the young and elderly. The ISA and
the REA conclude that there is suggestive, but not sufficient, data to infer a causal
relationship between short term concentrations near those associated with ambient NO,
exposure and cardiopulmonary mortality and between long-term NO; exposure and
respiratory morbidity.

The bases for the above conclusions should be more clearly defined in the REA with
clear linkages to the ISA. Both the ISA and the REA build on primary conclusions
related to weight of evidence for causality. Ideally, an ISA needs to have a full
discussion of the application of the Hill criteria, as adapted by the Agency for its review
process: strength of association, experimental evidence, consistency, biological
plausibility, coherence, temporal relationship and the presence of an exposure-response
relationship. The ISA should refer to each of these criteria and assess the data with
respect to each for each of the major health outcomes considered. If done in the ISA, the
causal conclusions could then be summarized in the REA with explicit reference to the
ISA. ltis not clear in the ISA that the seven criteria were consistently considered in
coming to the final conclusions for the various health outcomes for NO,. Absent such in-
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depth analyses in the ISA, the conclusions of the ISA and consequently the basis for the
REA are weakened.

A remaining task for this document is to compare and synthesize the results of the
assessments based on the epidemiologic studies and the human clinical studies. For
example, one challenge in accomplishing this is addressing differences in doses received
in these two different contexts. Human clinical studies involve controlled exposures to
NO; concentrations at the breathing zone of the subject while the epidemiology studies
rely on a small number of fixed monitors which may not necessarily represent the actual
human exposure concentrations. The next draft REA should describe the different dose-
responses from clinical and epidemiological studies and discuss how to interpret them.

A stronger justification is needed to set aside the studies of indoor NO,. The stated
rationale acknowledges that these studies focused on NO; alone to the extent possible and
that the exposure situation indoors differs from that outdoors. On the other hand, the
experimental literature is based on exposure to NO, alone as well. Given the emphasis
placed on the human clinical studies, there does not appear to be a solid rationale for
setting aside the studies directed at exposure to NO, from indoor sources.

2. The specific potential alternative standards that have been selected for analysis are
based on both controlled human exposure studies and on epidemiological studies
conducted in the United States. What are the Panel’s views on the appropriateness of
these potential alternative standards (in terms of indicator, averaging time, form, and
level) for the purpose of conducting air quality, exposure, and risk assessments and
on the rationale used to select them for that purpose?

In general, the bases for selecting the indicator, averaging time, form, and level
for the NO, NAAQS are clearly stated. The CASAC agrees that NO; is the best indicator
for gaseous forms of oxides of nitrogen because the majority of our information on health
effects and exposure involves this oxide form. The Integrated Science Assessment for
NOx provides a detailed description of the relationship between NO, and other oxides of
nitrogen and can be used as a reference for other forms of gaseous nitrogen oxides that
may be present.

The averaging time of 1-hour is reflective of the duration of the experimental
studies and the finding that there are adverse health effects. CASAC would recommend
that consideration be given to the need to explore scenarios for the 24-hour averaging
time as well.

The proposed alternative form of the standard is considered appropriate. The
REA should better define the strengths and weaknesses of using the 98" or 99" percentile
form for the standard — including defining how well the exposure distribution influences
the magnitude and extent of high level exposures. The epidemiological studies that form
the basis for the proposed alternative standards are well described in the REA. However,
the REA should more clearly describe how controlled human exposures were used to
establish or validate the proposed range for NO, analyses.



With regard to level, the document provides a clear rationale for assessing a lower
range extending to 0.05 ppm, with which CASAC agrees. The upper end of the range is
quite reasonable, based on the experimental findings.

The REA should develop a scientific foundation for any decision regarding
retaining or revising the long term NAAQS for NO,. The REA does not establish that a
short-term standard alone would be sufficient to meet the public health protection
mandate of the Clean Air Act. Are there areas of the United States that would be in
compliance with a short-term standard but not with a long-term standard? The REA
needs a discussion of the utility of the current long-term standard for NO..

Characterization of Exposure (Chapters 6 and 8):

1. To what extent is the assessment, interpretation, and presentation of the results of the
exposure analysis technically sound, clearly communicated, and appropriately
characterized?

2. The second draft assessment document evaluates exposures in Atlanta. What are the
views of the Panel on the approach taken and on the interpretation of the results of
this analysis?

3. What are the views of the Panel regarding the adequacy of the assessment of
uncertainty and variability?

Staff provided an update on progress, because Chapter 8 is still under revision.
The Atlanta case study location is a reasonable one. The panel commends the
responsiveness of staff and their ongoing consideration of adequate prediction of air
quality. The strategies Staff have outlined to improve the modeling are likely to bring the
model results closer to observed concentrations. There is some concern that the modeling
approach may underestimate high exposures to residents who live near roads. We
encourage Staff to include a clear characterization of biases and additional assessment of
the predicted versus observed concentrations. Though not discussed at this meeting, the
rest of the exposure modeling is expected to be similar to the first draft REA, which we
previously commented on. The personal exposure data from Atlanta should also be
compared with the model results. The CASAC looks forward to reviewing the completed
exposure chapter in the future.

Characterization of Health Risks (Chapters 7, 8, 9):

1. Based on conclusions in the final ISA regarding airway responsiveness, we have
expanded the range of potential health effect benchmark values to include 0.1 ppm.
Do Panel members have comments on the range of potential health effects benchmark
values chosen to characterize risks associated with 1-hour NO, exposures?

2. To what extent are the assessment, interpretation, and presentation of health risk
results technically sound, clearly communicated, and appropriately characterized?

3. Afocused risk assessment has been conducted for emergency department visits in
Atlanta, GA. To what extent are the assessment, interpretation, and presentation of
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health risk results technically sound, clearly communicated, and appropriately
characterized? What are the views of the Panel on the approach taken and on the
interpretation of the results of this analysis?

4. What are the views of the Panel regarding the clarity and adequacy of the discussion
of uncertainty and variability with respect to the characterization of health risks?

The health risk assessment methodology described in Chapters 7 and 9 is well-
developed and generally of high quality. The basis for expanding the range of exposure
levels considered in the REA to include 0.1 ppm NO; is well-developed in the document.
It is less clear, however, why a value as low as 0.05 ppm is not proposed, given results in
the ISA. This decision should be more clearly justified, or the range expanded downward
accordingly. At a minimum, 0.05 ppm and 0 .1 ppm should be included in the Chapter 7
exceedances tables (e.g., 7-5 thru 7-16) to allow comparisons across cities at relevant
ambient conditions. On a related note, it would be more informative for the tables and
discussion to include the rate of exceedances as well as the absolute number.

An improved description of the rationale leading to the selection of Atlanta as the
representative site for detailed exposure and risk calculations would improve
understanding of the selection’s implications. Justification for Atlanta’s results being
generalizable is needed, given the ultimate objective of assessing national health risks
and the potential for possible recommendation of an alternate national air quality
standard.

The topics of uncertainty and variability are central to interpretation of the
analyses in the REA. The presentation of these concepts throughout the document is
uneven, repetitive, lacks sufficient specificity, and should be more quantitative. The
discussion should highlight the most important and relevant sources of uncertainty and
variability for the main analyses. One uncertainty that needs to be mentioned is the
possible effect of lowering the level of one pollutant on the level of co-pollutants. The
document should address that multi-pollutant modeling in the risk assessment assumes
co-pollutants are unchanged across alternative standards and should discuss the
implications for such an assumption. Key points and issues should be addressed in the
document, with supporting additional details located in appropriate appendices.

In closing, the CASAC was pleased to review the second draft of the REA for the

primary NOy review. We look forward to reviewing the completed draft in the near
future and to continue to advise you as the Agency completes the ANPR.

Sincerely,
/Signed/

Dr. Rogene Henderson, Chair
Clean Air Scientific Advisory Committee

Enclosures



NOTICE

This report has been written as part of the activities of the EPA's Clean Air
Scientific Advisory Committee (CASAC), a Federal advisory committee
independently chartered to provide extramural scientific information and advice to the
Administrator and other officials of the EPA. The CASAC provides balanced, expert
assessment of scientific matters related to issues and problems facing the Agency.
This report has not been reviewed for approval by the Agency and, hence, the
contents of this report do not necessarily represent the views and policies of the EPA,
nor of other agencies within the Executive Branch of the Federal government. In
addition, any mention of trade names or commercial products does not constitute a
recommendation for use. CASAC reports are posted on the EPA Web site at:
http://www.epa.gov/casac.
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Enclosure B: Compilation of Individual Panel Member Comments on EPA’s Risk and
Exposure Assessment to Support the Review of the NO, Primary National Ambient Air

Quality Standard: First Draft

This enclosure contains the preliminary and/or final written comments of individual members of

the Clean Air Scien

tific Advisory Committee (CASAC) Oxides of Nitrogen Primary National

Ambient Air Quality Standards (NAAQS) Review Panel. The comments are included here to
provide both a full perspective and a range of individual views expressed by panel members

during the review p
CASAC Panel.
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Comments from Prof. Ed Avol

Comments on the Second Draft NO2 Risk Exposure Assessment Document
Ed Avol, CASAC NO2 Primary Review Panel

Characterization of Air Quality (Chaps 2, 6, and 7):

This second draft is a marked improvement over the previous version. There is
additional detail, explanation, characterization, and continuity of presentation in the
revised document. Several alternative approaches to the air characterization analyses
have been developed and presented, and provide a useful perspective on consideration
of the current standard and the basis for re-consideration.

The discussion of on-road and roadway-related exposures is timely, important, useful,
and insightful. To be complete, however, it is important to note that not ALL exposure is
determined by roadside vehicle exhaust at a height of a few meters. Even on-road, the
hot exhaust from on-road heavy-duty trucks (most of which have elevated pipe exhaust
systems) will tend to rise. Similarly, exhaust from rail locomotives, from cruise and
cargo vessels in port communities, and from stationary boilers and power plants will
contribute to higher exposure concentrations at elevations of several meters.
Accordingly, blanket assumptions about several-fold increases in ambient air
concentrations at ground level compared to several meters above the ground may be
mistaken in several important exposure scenarios.

The discussion of uncertainty and variability is an important one and should be in the
document, but in my opinion, is somewhat out of place and better located in an
appendix, with a shortened summary in the main text. Moreover, essentially the same
discussion is presented in more than one section of the document (again in Chapter 9),
SO0 some editing is suggested.

Characterization of Health Effects Evidence and Selection of Potential Alternative
Standards (Chaps 3,4,5):

The health evidence has been presented in a useful and detailed manner, although in
some sections (see detailed comments below), it seemed a presentation of the data
was being made rather than a summary of findings from the ISA document. The
challenging topics of susceptibility and vulnerability were again presented and
described, and in this presentation, a clearer differentiation between the two has
partially emerged. The challenge and objective for staff should now be to maintain
consistent and discrete separation between these working definitions.

Characterization of Exposure (Chaps 6, 8):

It was somewhat surprising that the occasionally presented lower benchmark value of
50ppb NO2 was not consistently carried through the various presentations of health,
alternative standards, and exposure characterizations. If this was an intentional
decision, then a justification for this omission and path of action should be presented for
evaluation.
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The issues of on-road and in-vehicle exposures are important ones thankfully discussed
in the revised document. While there are still some portions of the discussion that
would benefit from additional comment and data (including consideration of increased
on-road speeds leading to higher air exchange rates, and potentially important
differences in decay of pollutants with distance from roadside as a function of time of
day and meteorological conditions (interwoven with temporal and spatial activities and
opportunities for exposure), the presentation was generally focused, well-done, and
appropriate.

(Review of Chapter 8 is delayed until the revised draft chapter is provided by staff)

Characterization of Health Risks (Chaps 7,8,9):

The range of potential health effects benchmarks does seem appropriately discussed,
but the appearance/disappearance of 50ppb as a presented level for consideration in
the presentation seems odd. The ED visits discussion related to Atlanta appeared to be
well-done (but out of my immediate are of expertise). Given that Atlanta is the single
location evaluated, some discussion would be appropriate as to why Atlanta is
representative of the country (aside from the fact that data was available for it).

(I await receipt of Chapter 8 to provide additional comments for consideration)

Specific Editing Comments and Questions
Page ii: Section 5. font changes in listing; make consistent

Page vi: several abbreviations missing from listing: BAL, CAMP study, ECP,
EDAA, EDRA, MS, PMN

P4, Figure 1-1: (top right box, “qualitative characterization of US epidemiology studies”
— Throughout the document, there are references to relevant
European/Australian/Mexican/Norwegian research results, so this comment is
inaccurate.

(Note — if the notation “NO,” were changed to “pollutant”, this figure would be
generically applicable to virtually all subsequent REA documents)

P9, lines 25-26 (“...model-base estimates indicate that NO2 levels in many non-urban
areas of the United States are less than 1ppb...”): What level of confidence is there for
assigning modeled concentrations to areas with little or no actual measurements? Have
spot assessments confirmed that levels in non-urban areas are in fact less than 1ppb,
or is this a modeling artifice imposed by boundary conditions of the application?

P11, line 21 (...”because most sources of NO2 are near ground level...”) — | assume
you're actually talking about on-road traffic tailpipe emissions, so why not be explicitly
clear? Also, this is not always true (see discussion above regarding emissions from
HDD trucks, locomotives, ships, boilers, etc.
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P11. line 24 (...”levels are likely even higher at elevations below 4 meters...”) — | would
certainly agree that this is broadly true, but there are notable exceptions with elevated
exhaust, such as from trucks, trains, ships, boilers, power plants, etc, so this is not a
universal truth...

P14, line4: “evaluates” should be “evaluated”

P14, lines 24-25 (...there is only limited supporting evidence from clinical or
toxicological studies on potential susceptibility to NO2 in persons with cardiovascular
disease...”): but aren’t there also just limited studies of these people, period?

P15, lines 11-17 (paragraph on criteria that must be met for establishing useful links
between polymorphisms and adverse respiratory effects): | agree with these points, but
don’t these three criteria (involvement in the pathogenesis pathway, observable
functional change, and careful consideration of possible confounding) equally apply to
every potential adverse health effect?...so it seems to me, this paragraph is either
broadly generic and applicable or unnecessary in this specific section.

P17, lines 1-4 (discussion of violence and elevated risk of exposure): what about
confounders, such as being more likely to be “out on the streets”, or in closer proximity
to traffic, or other environmental justice angles (more likely to be closer to higher
exposure areas such as train yards, truck depots, shipping docks — less affluent areas)?
In other words, there a number of potentially confounding variables, so making any
sweeping general conclusions is simplistic and probably incorrect.

P19, line 12 (and in multiple locations throughout the document)” repeated reference is
made to the “last review of the NO2 NAAQS”, but it would be more useful to readers
and more accurate to refer to the date of the last review (19957?) rather than “the last
review”, to underscore the time period until now and the opportunity for new and more
refined research to have been performed but not yet have been considered...

P19, lines 14 and 15 (“...children and older adults....”): reference in a consistent manner
to ages would be helpful to anchor the discussion, e.g. “...children (<18yrs) and older
adults (>65yrs)...”

P22, line 2 — spell out what CAMP stands for (and place it in the abbreviation table)
P22, line 5 (“...each subject having an approximate average of two months of data...”):
This is poorly worded and inaccurate (an “approximate” average was not presented, the

mathematical average was; | assume the “approximate” part refers to the two months’
time period?), and should be re-worded.
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P22, linel6 (“...intervention study in Australia...”): this is scientifically fine (as far as | am
concerned), but it is inconsistent with your earlier declaration about emphasizing only
US studies.

P24, line6 — “sites” should be “cites”

P25, lines 20-31: This section seems pretty detailed and more suited to the ISA; the
findings should be summarized here, not presented in detail. Additionally, BAL, ECP,
and PMN should also be placed on the Abbreviations listing and defined in the text
when they first appear.

P26, line 11 — replace “and” with “or”

P29, linel2 — “thrombosis”, not thombosis

P32, line 4 — the presentation would be markedly improved with a two-column summary
table for short-term NO2 exposure effects, listing the endpoint (respiratory, mortality,...)
and the ISA determination (causal, insufficient,...)

P41, line 3-7 — In a previous discussion (P19, section 4.2.2, lines 23+), the Linn study
was down-weighted (if not dismissed) for using having employed one-pollutant
modeling; here it is identified as appropriate for use and included; isn’t this inconsistent?
P42, Figure 5.1: include EDRA and EDAA to Abbreviations listing

P43, Figure 5.2: include MS in Abbreviations listing

P45, line 9 — change “thee” to “three”

P51, lines 8-10: Delete the sentence beginning with “while an individual ambient
monitor...” since it adds nothing to the discussion and is a duplication of part of the next
sentence.

P58, lines 14 and 20 seem to be contradictory; it seems to say near-road
measurements were used to calculate on-road NO2 in Line 14, then say near-road
measurements were not used in Line 20...???

P72, lines 16-18: if NO2 levels are generally declining and vehicle exhaust is the
primary source, how to explain the increase in exceedances between 2004-2006 and
2001-2003 data sets?

P72, line