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EPA NOTICE

This report has been written as a part of the activities of
the Agency's Science Advisory Board, a public advisory group
providing extramural scientific information to the Administrator
and other officials of the Environmental Protection Agency. The
Board is structured to provide a balanced expert assessment of
scientific matters related to problems facing the Agency. This
report has not been reviewed for approval by the Agency and hence
its contents do not represent the views and policies of the
Fnvironmental Protection Agency, nor does mention of trade names
or commercial products constitute endorsement or recommendation
for use. -
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INTRODUCTION

among the provisions of the 1977 Clean Air Act Amendments
was a requirement that the Administrator of the U.S. Environmental
Protection Agency appoint an "jindependent scientific review
committee to undertake a number of review functions assoclated
with EPA's development, promulgation, and implementation of
National Ambient Air Quality Standards (NAAQS). Since its
original meeting in November 1978 this committee, known as the
Clean Air Scientific Advisory Committee {CASAC), has held a number
of public meetings with EPA staff from various program offices as
well as members of the public. The Committee has directly
participated in the process of developing NAAQS through its
scientific review of air quality criteria documents and
supplementary documents prepared by the Agency in the course of
proposing and promulgating NAAQS. Due to the time constraints
encountered during the review of such documents, the Committee has
not had the opportunity to thoroughly investigate issues such as
the role of economics in setting NAAQS, alternative strategies for
attainment of air quality standards, and regulatory analysis of
proposed standards. Future meetings and reports of the Committee
will address these and other issues asgociated with NAAQS.

Based upon its experience in the scientific review process,
the Committee has prepared a report, with recommendations
concerning the standard-setting process, which it hopes will prove
useful to the Agency in improving methods of setting
scientifically supportable ambient air guality standards.
Committee members have also prepared this report to supplement the
digcussions they have carried out in CASAC's public meetings. We
believe the report will be useful to EPA and to the Congress as
amendments to the Clean Air Act are considered during the coming

months.
CONCLUSIONS AND RECOMMENDATIONS

. National Ambient Air Quality Standards {NAAQS) are an
affective way of controlling atmospheric levels of pollutants such
as carbon monoxide which are directly emitted from a variety of
sources of different types., Conventional emission standards,
alone, would not be sufficient for the control of atmospheric
1evels of such pollutants whose concentrations are superimposed in
the atmosphere.

National Ambient Air Quality Standards are also a
reasonable way of controlling pollutants formed in the atmosphere,
such as ozone and other photochemical oxidants and nitrogen
dioxide. 1In principle, the control of emissions of the precursors
of such pollutants should be sufficient to limit atmospheric
levels of the reaction products to any prescribed level. However,
the available models relating air quality to emission sources are
not good enough to use emission standards by themselves to protect
air quality for pollutants formed in the atmosphere.
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Ambient Alr Standards need to be periodically reviewed
to determine whether they are adequate in form or numerical wvalues
to protect the publie health and welfare. The fivewyear review
cycle established by the 1977 Clean air Act Amendments is an
appropriate time frame in relation to the rate of advance of the
pertinent scientific data bases.

® CASAC's role in the standard-setting process should he
expanded to include theé opportunity to comment on the Regulatory
Decision Package (RDP) sent to the Administrator prior to
selection and publication of proposed ambient air quality
standards in the Federal Register. CASBAC's current
responsibilities have included the scoientific reviews of criteria
documents and Office of Air Quality Planning and Standards’
(OAOPS) staff papers, which identify key studies and evaluate
other factors which are critical in setting or revising an ambient
standard. CASAC's role has not included review of the Regulatory
Decision Package. Since neither the criteria document nor the
staff paper has specifically addressed the numerical value(s) for
the standard, CASAC has not had an opportunity to advise Ehe
Administrator on the scientific aspects of the standard.
In seeking to comment on the RDP, CASAC does not wish to set the
standard; that should remain the responsibility of the
administrator. FHowever, the Committee believes that the
Administrator can make better use of its advice on the
implications of alternative forms and values of the standards for
public health and environmental guality and on the implications
for monitoring and pollution contrels, prior to publishing a
proposal.

e Research in support of standards development should be
conducted on a continuing basis and for project periods
appropriate to the complexity of the issues being investigated,
rather than be tied to current budgetary restrictions or the
rimetable of a particular standard-setting cyele. Our key
recommendation for improvement in the support of research for
standards development is the creation of 2 Council for Research on
Ambient Standards Development to be composed of senior scilentists
From outside the Agency. GCouncil members should have scientific
stature and broad perspectives of the needs of the standards
program. The Council should gquide the Agency's decisions on which
of its peer reviewed approved grants to fund from a specific line
appropriation in the Agency's budget. The Council could also
periodically identify research needs to the Agency, the Office of
Management and Budget, and the Congress to aid in budgetary
planning.

. £pA should continue to strengthen its procedures for
development of the next five-year cyele of air quality criteria
documents. These procedures should continue to include early
identification of eritical scientifie issues; assignment of

1 an exception to this practice was the CASAC review in
July 1981 of the recent draft ataff paper for particulate matter
in which the Agency, as an experiment, included ranges of numbers
for a twenty-four hour and an annual standard.
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responsibility to & Criteria Document Manager for producing a
scientifically supportable criteria document; and extensive use of
workshops and public comments in the review and revigion of
criteria documents.

. current criteria documents, while massive, lack many
kinds of informed commentary and critical interpretation which the
Administrator needs to set standards. CASAC recognizes that all
pertinent studies dealing with specific pollutant effects must at
least be identified in the ariteria documents. However, these
documents should contain a more judicious selection of studies for
discussion with an emphasis on significant studies or studies of a
high scientific quality. EPA has agreed in principle with this
recommendation for development of the next five~year cycle of
criteria documents. If the criteria document were SO
restructured, there would be less need for interpretation of the
seientific data base in the staff paper; the staff paper could
then be expanded to include a discussion of the possible forms and
ranges of numerical values for the standard and the implications
of each of these alternative values for the protection of the
publi¢ health and welfare,

o The scientific basis for several of the NAAQS remains
uncertain. Dose~response relationships, particularly at low
concentration levels, are diffiecult to establish and are likely to
remain controversial. To deal with these uncertainties, EPA
should increase its efforts to develop risk assessment
methodologies for quantifying the range of public health effects
produced by exposure to individual or combined class(es) of air
pollutants. By asking different sets of questions of available
scientific data, risk assessments could assist the Administrator
and the general public in evaluating the uncertainties in the
medical evidence and would indicate more explicitly the health
risks associated with alternative standards.

e CASAC reaffirms its policy of liberal participation at
its meetings by interested members of the public, CASAC has
invited individuals and groups from the public to make formal
presentations before the Committee as well as to engage in the
more informal question and answer sessions with Committee members
and EPA staff. This process has improved the guality of the
scientific dialogue on issues of national concern and has provided
2 forum for the exchange of sometimes differing views. BY
engaging in these discussions, EPA staff has had to defend their
scientific assumptions and views prior to reaching decisions on
standards. The result has, we believe, enhanced the
decisionmaking process.

o An effective working relationship has developed between
EPA and CASAC. Through the closure statement the Agency depends,
upon CASAC to advise i+ on the scientific¢ adequacy of criteria
documents and staff papers. Closure thus provides a strong
incentive for cooperation between the Agency and the Comnittee. A
similar incentive is needed for the Agency +o seek CASAC advice on
rhe scientific adeguacy of standards.
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DEVELOPMENT OF AMBIENT AIR QUALITY STANDARDS
A. Iegislative Requirements

The Clean Air Act Amendments gave the Environmental
Protection Agency the responsibility to establish nationwide
ambient air quality standards requisite to protect the public
hezlth and welfare with an adequate margin of safety. Rey
provisions of the present Act are included in Figure 1.

In order to egtablish an ambient air guality standard, the
Act requires a determination that a particular pollutant, which
arises from diverse mobile or stationary sources, causes Or
contributes to air pollution which in the Administrator's judgment
"may reasonably be anticipated to endanger public health or
welfare."” Within 12 months of the listing of a pollutant under
section 108(a) of the Clean Air Act, the Administrator must
publish an air quality c¢riteria document which assesses the
scientific data base underlying the ambient air quality standard.
The criteria document must contain the "latest scientific
knowledge useful in indicating the kind and extent of all
identifiable effects on public health or welfare.”

Simultaneous with the publication of a criteria document,
the Administrator must propose primary and secondary national
ambient air quality standards, as appropriate, A primary standard
must be one that, in the Administrator's judgment, is requisite to
protect the public health with an adequate margin of gafety, A
secondary standard must be adequate to protect the public welfare
from known or anticipated adverse effects, Following the proposal
of any primary or seccndary standard, a public comment period
ensues, including the holding of a public hearing. Taking into
account the public comments, the Administrator then promulgates
the final standard.

The 1977 Clean air Act Amendments retained most of the
legislative requirements of the 1970 Act for the development of
ambient air guality standards and specified certain additional
requirements (Figure 2). For example, the 1977 Znmendments regquire
that all existing criteria documents be periodically reviewed by a
newly created "independent scientific review committee.” This
directive was in addition to the already existing practice of
having EPA's Science Advisory Board (SAB) review draft criteria
documéents. The SAB's authority to comment on draft criteria
documents was statutorily established by the Environmental
Rasearch, Development and Demonstration Authorization Act (ERDDAA)
of 1978. The CASAC, as an SAB committee, therefore retains
authority to provide advice to EPA on both draft and existing
criteria documents.  The CASAC, like all SAB committees, is an
independent body made up of scientists and other experts from
outside the Agency who have substantial sclentific and technical



FIGURE 1

CLEAN AIR ACT:

KEY AIR QUALITY CRITERIA AND STANDARDS PROVISTONS

o

LIST UBIQUITOUS POLLUTANTS WHICH IN ADMINISTRATOR'S
JUDGMENT MAY ENDANGER PUBLIC HEALTH OR WELFARE

ISSUE CRITERIA DOCUMENTS CONTAINING LATEST
- BCTENTIFIC KNOWLEDGE ON IDENTIFIABLE EFFECTS
OF POLLUTANT ON PUBLIC HEALTH/WELFARE

PROPOSE NATIONAL AIR QUALITY STANDARDS WHEN CRITERIA
DOCUMENTS ARE ISSUED

PERIODICALLY REVIEW, AND WHERE APPROPRIATE, REVISE
CRITERIA DOCUMENTS AND AIR STANDARDS

CLEAN AIR ACT STANDARDS PROVISIONS

o

PRIMARY NATIONAL AMBIENT AIR QUALITY STANDARDS

PROTECT THE PUBLIC AGAINST ADVERSE HEALTH EFFECTS
WITH AN ADEQUATE MARGIN OF SAFETY

SECONDARY NATIOMAL AMBIENT AIR QUALITY STANDARDS

PROTECT PUBLIC WELFARE FROM KNOWN OR ANTICIPATED
ADVERSE EFFECTS

PUBLIC WELFARE DEFINED TO INCLUDE EFFECTS ON:
SOTILS © WATER o CROPS ¢ VEGETATION o ANIMALS
WILDLIFE 0 WEATHER o VISIBILITY o CLIMATE
MAN-MADE MATERIALS o ECONOMIC VALUES

PERSONAL COMFORT/WELL BEING
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FIGURE 2

1977 CLEAN AIR ACT AMENDMENTS:

KEY ADDITIONAL PROVISIONS BEYOND 1970 ACT

o REVIEW AND REVISE ALL EXISTING CRITERIA AND
STANDARDS AS APPROPRIATE BY DECEMBER 31, 1980

o THEREAFTER REVIEW AIR QUALITY CRITERIA AT 5-YEAR
INTERVALS AND REVISE STANDARDS AS NECESSARY

o 1ISSUE NO, CRITERIA (FOR UNDER 3-HOURS) AND PROMULGATE
SHORTH%ERM NG, STANDARD IF NECESSARY

o ESTABLISH A SCIENTIFIC REVIEW COMMITTEE TO REVIEW AIR
QUALITY CRITERIA AND STANDARDS
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expertise relevant to the mission of the Agency. The SAB is
" chartered by the Administrator to provide independent adv%ce and
critical review on gcientific matters before the Agency.

In addition to the establishment of the CASAC, section
1n9(d) of the 1977 Clean Air Act further directs the Administrator
to complete a review of all existing criteria and standards before
the end of 1980 and at five year intervals thereafter, and to
revise the criteria and standards as appropriate, The
Administrator is also required to issue NO, criteria (for under
three hours).and promulgate a short-term NO, standard, if
necessary to protect the public health.

Turning to Clean Air Act provisions for the implementation
of ambient air standards, conce an ambient standard is promulgated,
primary responsibility under the Clean Air Act shifts from the
federal government to the states. Within nine months after
promulgation, each state is required to prepare and submit a State
Implementation Plan (SIP) to EPA for approval. This plan must
identify emission limitations and other measures to attain the
primary standard "as expeditiously as practicable™ but not later
than three years after EPA approval, and to attain the secondary
standard within a reasonable time. EPA has established primary
standards solely on the basis of adequately protecting public
health. Both the Agency and the courts have interpreted the Clean
Alr Act as forbidding the consideration of costs and feasibility
of attainment in setting either the primary or the secondary
standards, although such considerations are relevant in the
development of State Implementation Plans.

B. The Development Process for Air Ouality Criteria

During the past few years considerable change has taken
place in the approach by which the Agency reviews and revises air
gquality criteria. These changes include reorganizations within
the 0Office of Research and Development and alterations in the
process of preparing criteria documents; more formalized review of
criteria documents by the Clean Air Scientific Advisory Committee;
and the development of a critical issues "staff paper”™ by the
Qffice of Air Ouality Planning and Standards.

2 An administrative decision was made by EPA to house the
CASAC within the Science Advisory Board. This decision stemmed
from a recognition that the activities of CASAC would necessarily
overlap those areas of scientific review carried out by the
Science Advisory Board in such areas as ecological effecgts,
pollutant transport and transformation, and health effects of
ambient air pollutants. By making the Committee a part of the
Board, the Agency hoped to reduce administrative duplication and
make optimal use of other Board committees and members. Like the
Science Advisory Board, the CASAC is organizationally placed
within the Office of the Administrator and reports directly to the
Administrator.



The first major step in the process of formulating or
revising ambient air standards is the development or a revision
of a criteria document. Figure 3 summarizes six key phases or
steps involved in the Agency's preparation of a criteria
document. The minimum amount of time necessary to accomplish
each step is indicated in parentheses.

Primary responsibility for the preparation of c¢riteria
documents rests with the Environmental Criteria and Assessment
Office (ECAO), a subdivision within the Office of Research and
Development (ORD)., The establishment of this office in early
1978, as a suceessor to ORD's Criteria and Special Studies Office
(CSS0), resulted from ORD's recognition of the need for a more
formalized preparation of air quality criteria. This awareness
gtemmed, in part, from major criticisms leveled by the Science
Advisory Board during its review of the lead criteria document and
from 1977 Clean Air Act Amendment reguirements to revise all
existing criteria documents. At least four managerial c¢hanges
distinguish ECAO from its predecessor office. These include 1)
recruitment of a multidisciplinary staff with expertise in a range
of health and ecologically-related disciplines; 2) establishment
of formalized workgroups drawn from a number of Agency program
offices to assist in the preparation of criteria documents; 3)
extensive use of consultants to assist in the writing and review
of working drafts of criteria documents both prior and subsequent
to public review; and 4) use of public workshops in which Agency
and non-Agency scientists debate and discuss the merits of
specific studies and attempt to resolve scientific controversies
over their interpretations before such matters are addressed as
part of the public comment period and CASAC review of external
review drafts.

C. Criteria Document Closure Process

The main features of the CASAC review of a criteria document
are embodied in the process known as "closure." (See Figure 4.)
Closure can be characterized in the following manner:

Closure represents a sense of the committee
determination upon the scientific adequacy of a criteria
document for regulatory purposes at a specific point in
time, based upon the information currently available.
Clozure is intended to supplement other forms of channeling
advice such as transcripts, individual notes, and cofficial
committee minutes. The overall purpose of closure,
therefore, ig to ensure that the committee has given
explicit written advice concerning a criteria document so
that in the future the committee's position will not be
misunderstood. Embodied within the concept of closure is
that, when necessary, individual committee members can
submit written minority reports if they disagree with all
or part of the full committee report. A sense of ghe
committee report would be signed by the chairman.

3 Jetter from L. Grant, J. Padgett, T. Yosie to CASAC,
June 14, 1979. See Appendix,
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FIGURE 4
FORMAT FOR SAB/CASAC CLOSURE MEMORANDUM FOR CRITERIA DOCUMENTS
o CHATIRMAN'S SUMMARY OF OVERALL CONSENSUS OR MAJORITY VIEW
REGARDING COMMITTEE'S EVALUATION :

o FOCUS ON EVALUATION OF DOCUMENT IN TERMS OF:

Completeness of Literature Review--Coverage Up-To-Date, Key
References Properly Considered or Noted?

Adequacy of Review and Evaluation of Studies--Data Accurately
pDescribed, Interpreted, Reanalyzed?

Clarity of Presentation of Data and Conclusions—-Effective
Presentation of Text, Tables, Figures, Summaries?

Accuracy of Overall Interpretation of Data Bage==Main
Conclusions Well-Founded and Extrapolations Justified?

o STGNED CONCURRENCE OF COMMITTEE MEMBERS OR CHALRMAN ON

REPORT=--SPECIFICS OF INDIVIDUAL DISSENT OR MINORITY REPORT
APPENDED
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The practice of closure represents a marked improvement in
the review of criteria documents compared to previous reviews
conducted prior to the establishment of CASAC. For example, it
avoids the confusion that surrounded the raview of the oxidant
criteria document by the Science Advisory Board. In the review
of that document, charges that the Agency ignored its scientific
advisors have surfaced in litigation brought against EPA on the
ozone standard. This controversy might have been avoided had
the Agency and the review committee employed present reporting
procedures.

D, Staff Paper

~Once the criteria document has been reviewed by the public
and the CASAC, the staff of the Office of Air Quality Planning
and Standards prepares a paper which evaluates the key gtudies
in the criteria document and identifies critical elements to be
considered in the development of the standard. 1In addition, the
paper provides a discussion of uncertainties in the medical
evidence and other factors which the staff believes should be
considered in selecting an adequate margin of safety and a final
standard level. The staff paper also evaluates studies which
should be used in making scientifiec judgments on the level at
which there are effects on public welfare. Previous staff
papers for carbon monoxide and nitrogen dioxide did not present
a judgment on what concentration level(s) should be established
for the standard, although the recent draft staff paper for
particulate matter did discuss possible ranges for a revised
standard. The paper does help to bridge the gap between the
science contained in the criteria documents and the judgment
required of the Administrator in setting ambient air quality
standards.

Although not required by statute, the staff paper is
reviewed externally by the public and the CASAC. CASAC holds a
public meeting to provide its comments and to solicit comments
from the public. Once the paper has been reviewed by the CABAC,
the scientific judgments made in the paper form the basis for
the OAQPS staff's recommendation to the Administrator for a
proposed standard.

CASAC ROLE AND RESPONSIBILITIES

Section 109(d)(2) of the Clean Air Act, as amended,
provides CASAC with a broad mandate to conduct scientific reviews
in a number of areas related to EPA's development of alr guality
criteria and the promulgation and implementation of primary and
secondary ambient air gquality standards. Quoting from the
statute, the Committee's duties include the followings

"Not later than January 1, 1980, and at five-year
intervals thereafter, the committee...shall complete a
review of the criteria published undex section 108 and the
national primary and secondary ambient air quality atandards
promulgated under this section and shall recommend to the
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Administrator any new nationzal ambient air guality standards
and revigions of existing criteria and standards as may be
appropriate....

Such committee shall also (i) advise the Administrator
of areas in which additional knowledge is required to
appraise the adeguacy and bhasis of existing, new, or revised
national ambient air quality standards, (ii) describe the
research efforts necessary to provide the required
information, (iii) advise the Administrator on the relative
contribution to air pollution concentrations of natural as
well as anthropogenic activity, and (iv) advise the
Administrator of any adverse public health, welfare, social,
economic, or energy effects which may result from various
strategies for attainment and maintenance of such national
ambient air guality standards."

In addition to these statutory requirements, CASAC's
degionation by EPA as a standing committee of the Science Advisory
Board has conferred other responsibilities. Ouoting from CASAC's
Science Advisory Board charter, the Committee

"shall hold meetings, perform studies, make necessary
site visits and undertake other activities necessary to meet
its responsibilities. The Committee will coordinate its
activities with other committees of the Science Advisory
Board and may, as it deems appropriate, utilize the
expertise of other committees and members of the Science
Advisory Board., Establishment of subcommittees is
authorized for any purpose consistent with this charter.

The Committee will report to the Administrator of the U.S5.
Environmental Protection Agency....

Members shall be persons who have demonstrated high
levels of competence, knowledge, and expertise in
scientific/technical fields relevant to air pollution and
air guality issues. Members of the Committee become members
of the Science Advisory Board, and the Chairman of the
Committee, or his designee, shall serve as a member of the
Executive Committee of the Science Advisory RBoard. The
Committee will meet three to six times per year. Support
shall be provided by EPA through the offices of the Science
Advisory Board. The annual operating cost will not exceed
3150,000 and three man-years."

and, as previously noted, as a committee of the Science
Advisory Board, CASAC, pursuant to section 8(e) of the
Environmental Research, Development and Pemonstration Authorization
Act of 1978, may make available to the Administrator its advice
and comments on the scientific and technical basis of proposed
criteria documents and standards.
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How has the Committee addressed these responsibilities? The
Clean Air Act requires that the Committee review all of the air
quality criteria documents published under section 108 of the Act.
Since the Agency had already announced its plans to revise
existing criteria documents, the Committee decided that the most
useful approach was to review the scientific and technical
adequacy of new criteria documents. This course of action has
provided the Committee with greater opportunity to exercise its
influence in reviewing the scientific basis for new criteria
documents. Discussion of this and other issues pertaining to the
Committee's role occurred in public meetings with participation by
EPA's Office of Air Quality Planning and Standards, Office of
Regsearch and Development, Office of General Counsel, and
interested members of the publie. To date, CASAC has reviewed
four sets of criteria documents. These include carbon monoxide
(CO), hydrocarbons (HC), nitrogen oxides (NO_), and sulfur
oxides/particulate matter (SO,/PM). A summary of CASAC meetings,
agendas, and major recommendations is provided in Figure 5.

Throughout its review of a variety of scientific issues,
CASAC has stressed the need for EPA to address effects on public
health or welfare produced by exposures to a mix of air
pollutants., Examples include the following:

© At the first meeting of CASAC in November 1978,
Committee members recommended that the Agency issue
a compined sulfur oxides/particulate matter criteria
document. The Committee reaffirmed this advice in
Angust 1930,

o CASAC has noted the significance of health effects
produced by combined S0O_,/FM exposures or with
pollutants combined witﬁ NO, or 03.

¢ The Committee has recommended to the Administrator
that EPA prepare an integrated and interpretive
scientific document that reviews the causes and
effects of acidic deposition. Such a document
should evaluate the state of scientifig knhowledge
with regard to precursor emissions, transport of
acidie compounds, pollutant deposition (both wet and
dry), and the effects (both measured and potential)
of acidic deposition. The Administrator has
reviewed this recommendation and has directed Agency
staff to prepare such a document, which will be
reviewed by the Committee,

o CASAC has suggested the incorporation of information,
in various criteria documents, on the role of
hydrocarbons in ozone formation and their role as
generators of chemical species that also affect
other atmospheric processes, so that control
strategies are formulated with the several impacts
of hydrocarbons in mind,
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FINDINGS, RECOMMENDATIONS, AND COMMENTS OF THE CLFAN AIR
SCIENTIFIC ADVISORY COMMITTEE

1. National Ambient Air Quality Standards

The Clean Air Act calls for the development and promulgation
of Mational Ambient Air Quality Standards for ubiquitous
pollutants which, in the Administrator's judgment, have adverse
effects on public health or welfare. The Act also provides for
the establishment of technology-based emission standards to
control pollutants. Thus, Congress decided to utilize two
distinctive vet complementary approaches. to standards for
pollution control, i.e., an ambient standards approach to be
implemented by the states, and a technology performance approach,
utilizing emission standards, to be applied to selected categories
of mobile and stationary sources. Hazardous pollutants are to be
controlled through emission standards applied to both existing and
new sources.

Both approaches have advantages and disadvantages. Ambient
air quality standards are most appropriate for pollutants which
originate from numerous, varied, and widespread sources such as
furnaces for heat and power production. They are also useful for
pollutants such as ozone and nitrogen dioxide which form in the
atmosphere. Technology-based emission standards are most
appropriate for new sources, which can more readily apply the
latest control technology, and for sources of hazardous air
pollutants, where the major sources are limited in number and
readily identifiable.

National Ambient Air Ouality Standards are an effective way
of controlling atmospheric levels of pollutants such as carbon
monoxide and sulfur dioxide which are directly emitted from a
variety of sources of different types. Conventional emissicn
standards, alone, would not be sufficient for the control of
atmospheric levels of such pollutants, whose concentrations are
superimposed in the atmosphere.

National 2mbient Air uality Standards are also a reasonable
way of controlling peollutants formed in the atmosphere, such as
ozone and other photochemical oxidants and nitrogen dioxide. 1In
principle, the control of emissions of the precursors of such
pollutants should be sufficient to limit atmospheric levels of the
reaction products to any prescribed level. However, the available
models relating air quality to emission sources are not good
enough to use emission standards by themselves to protect air
guality for pollutants formed in the atmosphere.

For some pollutants, both approaches are utilized
aimultaneousliy., Emission controls on motor vehicles are needed to
approach or achieve the ambient air guality standards for carbon
monoxide and ozone, whose atmospheric concentrations are primarily
attributable to motor vehicle emissions. In the areas where the
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standards are exceeded, other control approaches can be utilized
to supplement the emissions controls, such as restrictions on
motor vehicle usage, mandatory inspection and maintenance of
control device performance, etc. This may be preferable and more
cost effective than a uniform, national tightening of the
performance requirements for emission controls.

The NAAQS's need to be periodically reviewed to determine
whether they are adequate in form or numerical values to protect
the public health and welfare. The five~year review cycle
- established by the 1977 Clean Air Act Amendments 1is an appropriate
time frame in relation to the rate of advance of the pertinent
scientific data bases.

2. Current Limitations on the Role of CASAC in Reviewing Ambient
Air Quality Standarxds

Most of CASAC's efforts, to date, have been devoted to the
review of draft criteria documents, one of its major
responsibilities as established by statute. To bridge the gap
between the large volumes of scientific data summarized in the
criteria documents and the eritical evaluation of these data
needed by the Administrator in developing a standard, the EPA's
Office of Air Ouality Planning and Standards (OAQPS) has prepared
a "staff paper" for each criteria pollutant. The staff paper
discusses those data, cited in the criteria decument, which OAQPS
believes provide the best scientific basis for a standard. At the
request of QAQPS, CASAC has also reviewed its staff papers. The
CASAC input to the standard-setting process has, to date, been
largely limited to these document reviews, which are part of the
overall process illustrated in Figure 6. In this figure, CASAC's
input is included in the two boxes labelled "Public and Scientific
Peer Review."

Following the review of a criteria document and its
associated staff paper by CASAC, OAQPS prepares a Regulatory
Decision Package (RDP) which, for the first time, addresses the
issue of one or more numerical values for the ailr gquality
standard. EPA has not sought CASAC advice on the RDP perhaps
because it believes that CASAC input at this stage would involve
the Committee in policy as opposed to scientific issues and would
limit the freedom of the administrator to select the form and/or
the numerical values of the proposed standards.

CASAC believes that EPA should take more advantage of
CASAC's extensive knowledge of pollutant effects gained through
its reviews of the criteria document and staff papex. CASAC does
not seek to select the form or values of the standard. That is
the responsibility of the Administrator. However, CASAC believes
that the Administrator can benefit from its advice on the
implications of alternative forms and values of the standard to
public health, environmental quality, and the technological
feasibility of monitoring and controls.
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Although CASAC can comment on the proposed standard after it
has been published in the Federal Register, EPA's credibility
would be damaged unnecessarily by public criticism from CASAC on a
proposed standard. In addition, CASAC's input on the RDP would
improve the scientific quality of decisionmaking on NAAQS.

To summarize, CASAC believes that it should review RDP's in
the current, uncompleted round of NAAQS reviews. TIf, however,
there are legal or scheduling impediments to its participation in
the review of the RDP in this round, CASAC believes that these
impediments should be removed, so that it can contribute to future
reviews.

3., Need for lLong-Term Commitment to Research in Support of Air
Quality Standards Development

In recent CASAC reviews of the air guality criteria
documents, it became clear that major gaps remain in current
knowledge about the nature of the health effects, the dose=
response relationships and the temporal and spatial variations in
the concentrations of criteria air pollutants, Furthermore, for
pollutant classes such as NO, and SO,, there are major
temporal and spatial variations in the proportions present as
vapors and those present as particles. Some of these chemicals
are primary pollutants (e.g., NO and 50,) which serve as
precursors for atmospheric transformations to more toxic
pollutants (e.g., NO, and H2504), which in turn are
transformed to less toxic pollutants (NH NOB,(NH4)ZSO4).

For the pollutant class known as particufate matfer which includes
sacondary aerosols resulting from the oxidation of NOy and 80,

as well as ash, soil, diesel exhaust particles, etc., there are
substantial variations in particle size distribution and trace
cocontaminants which affect health and welfare.

The gaps in our knowledge make the selection of NAAQS's very
difficult. In the face of the scientific uncertainties, the
Administrator may feel impelled to utilize a greater margin of
safety in selecting an NAAQS than would be necessary and prudent
if there were a more adequate and reliable scientific data base.
An excessively stringent NAAQS can impose enormous incremental
societal costs in terms of the installation and maintenance of
emission controls, additional monitoring of ambient air, and
governmental enforcement activities.

The information gaps can be addressed by research programs
which focus on the critical scientific guestions. However, some
of the information needs identified in the recent round of
criteria document reviews are too large to be readily filled by
short-term, highly targeted research projects. There is a need
for long-term programs which enlist a broad range of investigators
willing to make a continuing commitment to research in areas
related to setting ambient standards.
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A long-term commitment of support by EPA is essential to an
effective program. It not only takes time to formulate programs
designed to address some of the complex issues in standavds
development, but it takes time, even for the best investigators,
to develop the background, specialized techniques, and
perspectives needed to perform the series of experiments and
studies which can resolve these issues. In the past, crash
programs have been initiated only two years or less before the
data were needed for decisions. Such a time frame makes it
difficult to enlist the services of the kinds of research talents
neaded to address the fundamental questions. Some of the research
needs which face EPA today were apparent when the initial aiy
quality criteria documents were prepared in 1969, These
information gaps might have been resolved had there been a
commitment of resources guided by a standards development policy
and overseen by a suitable group of senior scientific advisors.

EPA does have mechanisms for performing and supporting
research needed for ambient air guality standards development.
Intramural research performed in its Health Effects Research
Laboratory and Environmental Sciences Research Laboratory has
made, and will continue to make, important contributions. 1In
addition, some of the newly created university-based EPA-sponsored
research centers have program elements which involve research
vrelated to the development of NAAQS's. Unfortunately, these
various research activities, valuable and important as they are,
fall short in terms of developing the broad scientific data base
needed for establishing NAAQS's which are both cost—-effective and
protective of human health and environmental quality. Such
research cannot, by itself, do the job because it is too
restricted in scope and level of effort. It fails to enlist the
talents of the larger scientific community, especially in terms of
support of innovative, investigator-initiated research of the type
supported by the National Institutes of Health (NIH) and the
National Science Poundation (NSF)., Some support for research
related to the development of NAAQS is available from NIH and NSF,
but these agencies tend not to support research perceived as
"practical" or program-oriented, preferring studies perceived as
"basic research."

EPA is an agency which always has been and probably always
will be on the "firing line.” Public and Congressional pressures
cause it to divert funds and personnel to investigate and control
the "crisis-of~the-month." There is, therefore, concern about 1its
ability to effectively manage long-term research programs. On the
other hand, EPA is the logical federal agency to support long-term
research on standards development, since standards development
will continue to be a major statutory responsibility of the
Agency.

A. Effective Patterns of Research Support
There are several patterns of long-term research support

within and outside of EPA which provide proven mechanisms for a
research program in support of standards development. Within EPA,
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there is the highly successful peer review grants program which
was initiated about two years ago, In this system, the Agency has
solicited the submission of investigator-~initiated research grant
applications directed at specific broad categories of Agency
program needs. These grant applications are evaluated for
scientific merit by a review panel composed primarily of academic
researchers, but also including some EPA research péersonnel.

There are currently four panels and they meet three times each
year. In the first full vear of application, the panels reviewed
6538 grant applications and approved 207 of them., Those that were
approved were given a scientific rating, These ratings and the
relevance of the research to EPA program needs were evaluated by
Agency personnel in deciding which of the approved grants to fund.
Of the approved grants, 103 were funded.

The EPA extramural grants program is similar to, and in many
respects is patterned after, the highly successful extramural
grants programs of the National Institutes of Fealth, In terms of
the scientific peer review procedures, there are not important
differences; those differences that do exist are reasonable given
the differing responsibilities of the agencies. On the other hand,
in terms of the secondary reviews, there are substantial and
gsignificant differences., FEach NIH Institute (NCI, NIEHS, etc.)
has a zcientific council composed of extramural senior scientists.
Each council meets three times a year to evaluate the grants
assigned to that Institute and previcusly reviewed by one of the
discipline-oriented peer review panels {(study sections). They
weigh the scientific merits of each grant, as outlined to them in
the summary statements prepared by the study section, and the
relevance of the proposed work to the mission of that particular
Institute. As Institute advisors are not employvees, they can and
do take a long-range view of the needs of the Institute program.

By contrast, the summary statements prepared by the program
area peer review panels of EPA (review panels) are reviewed by
Agency scientists, who are, of necessity, more influenced by
perceived short-term needs of the Agency and whose perspectives
may be more limited than those who would be chosen to serve on an
NIH~type council.

A further critical difference is the length of time that
research support can be committed. WNIH Councils can make five-
year commitments of support for approved research grants (subject,
of course, to continued funding of the Institute by Congress). On
the other hand, EPA is limited by Congress to funding research
projects for a maximum of two vears.,

B, Need for a Special Long-Term Commitment for Support of
Research on Standards

Many research programs in support of standards development
need a commitment of more than two years, and mechanisms should be
established to permit such support. Also, recommendations about
which of the peer-review approved grants to fund should be made by
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a group of senior scientists who have broad perspectives of the
needs of the standards program and whe are not influenced by the
short~term program needs and budgetary exigencies of the Agency.
Therefore, our key recommendation for improvement in the support
of research for standards development is the creation of a Council
for Research on Ambient Standards Development to oversee the
research to be supported on a long-term and continuing basis by a
specific line appropriation separate and independent of other EPA
research programs.

It may be desirable to constitute this Council as a
subcommittee or affiliate of CASAC since CASAC has the necessary
program perspectives and intimate familiarity with the research
needs in support of standards acquired in the course of its
reviews of the criteria documents. CASAC's major concern,
however, is not that it be involved in the activities of the
Council, but that such a mechanism be created to assure timely
delivery of scientific results. This mechanism could also be
helpful in communicating research needs to EPA, the Office of
Management and Budget, and the Congress to help in their budgetary
analyses.

Qur specific recommendations for a new extramural research
program to support the development of ambient air quallty
standards are summarized in figure 7.

4. Strengthening of Improved Procedures for the Preparation of the
Next Five-~Year Cycle of Criteria Documents

The preparation of the current round of criteria documents
and staff papers was not always expeditious and efficient. Some
of these documents will be completed after the December 31, 1980
deadline specified in the 1977 Clean Air Act Amendments, and they
will cost much more to prepare than had been anticipated.
Furthermore, the form and content of some initial drafts were
deficient. Some of the problems in schedule resulted from
litigation and were, therefore, beyond the direct control of EPA.
However, the problems of form and content were primarily derived
from the EPA's conception of the documents.

EPA staff are already well aware of most of CASAC's concerns
and have already initiated procedures to improve the development of
the next five=year cycle of air guality criteria documents. The
following represents CASAC's recommendations for the revised
procedures which the Environment Criteria and Assessment Office
should continue to implement in the preparation of criteria
documents .

Recommendations:

A. Identification of Critical Issues to be Addressed by
Criteria Documents

1, ECAO and OAQPS should prepare a compilation of the
critical unresolved issues relative to the setting of an
NAAQS for each of the c¢riteria pollutants. For a given
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pollutant the list should be prepared as soon as reasonably
possible after the completion of each criteria document and
standard for the pollutant. In this manner, the lists can
guide EPA's regearch program in support of standards
development, as well as take advantage of the staff's
familiarity with the issues acguired during the preparation
of the criteria documents.

2. The critical issues lists should be refined in
consultation with CASAC.

3. At the beginning of each five-year review cycle of a
gcriteria document, ECAC should conduct a public workshop to
develop, update, and refine the critical issues to be
addressed in preparing the criteria document. The workshop
pancel should include a cross-section of scientists and
engineers having broad perspective and experience in the
field, and should not exceed twenty-five. The workshop
should develop a concise summary and list of
recommendations.

B. Assignment of Responsibilities for Produc¢ing a Criteria
Document

1. ECAQ, with the advice of CASAC, should identify one
or more individuals having the appropriate background and
perspective to serve as the Criteria Document Manager (CDM).
This person should spend full-time on this activity, on
leave of absence from his or her permanent position within
EPA, or from a university on a leave of absence and on
temporary EPA assignment.

2. The CDM, appointed by ECAQ, should prepare a document
outline and identify suitable authors for the chapters in
the document.

3, The CDM should coordinate development of the
individual chapter outlines for addressing the critical
issues with the chapter authors.

C. PReview and Revision of Draft Criteria Document

1. The initial draft should be reviewed at a public
workshop including the CDM and the chapter authors.

2. The chapters should be revised by the authors to
incorporate the input from the authors' workshop.

3. The revised draft of the document should then be
reviewed at a workshop attended by the participants in the
original critical issues workshop.

4. The Adocument should be revigsed by ECAQ to incorporate

the input of the e¢ritical issues workshop panel and be
issued as the first external review draft,
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5. O0OAOPS should prepare a staff paper to highlight the
eritical issues and information identified in the external
review draft which provide a scientific basis for proposal
of an air guality standard by the Administrator.

6. The external review draft, and changes in the
document which ECAO plans to make as the result of publie
comments, should be reviewed by CASAC.

7. The criteria document should be revised, as
necessary, to obtain closure by CASAC.

5. Form and Content of Ambjent Air Quality Criteria Documents and
Staff Papers

The 1970 Clean Alr Act specifies that criteria documents
must contain the latest scientific knowledge useful in indicating
the kind and extent of all identifiable effects on public health
and welfare. The criteria documents prepared by the Environmental
Criteria and Assessment Office of EPA during the current review
cycle have been criticized by CASAC as being overly inclusive
compilations of all available data on the subject pollutant, much
of which is of little relevance to standard-setting. The
documents, while massive, have been lacking in many kinds of
informed commentary and critical interpretation which are needed
by the Administrator in setting standards. CASAC recognizes that
all pertinent studies dealing with specific pollutant effects must
at least be identified in the e¢riteria document. However, the
document should contain a judicious selection of studies for
extended discussion with an emphasis upon significant studies or
studies of high scientific guality. The remaining studies could
be referenced in a bibliography. EPA has agreed in principle with
this recommendation for development of the next five-year cycle of
criteria documents.

If the criteria document were so restructured there would be
less need for interpretation of the scientific data base in the
staff paper. The staff paper could then be expanded to include a
discussion of the possible forms and ranges of numerical values
for the standard and the implications of each of the alternatives
for the protection of the public health and welfare,

6. Risk Analysis and Air Quality Standards

In carrying out the Clean Air Act requirement to develop
ambient air quality standards, EPA must evaluate the "latest
scientific knowledge useful in indicating the kind and extent of
all identifiable effects on public health and welfare which may be
expected from the presence" of pollutants in the ambient air.
Pursuant to this Congressional mandate the Agency must also set
the standards to protect against adverse effects, protect
persons in sensitive groups, and include an adequate margin of

-27=



safety to protect against effects which have not vet been
uncovered by research and effects whose medical significance is a
matter of scientific uncertainty.

One approach that has evolved to address thesge lissues is
known as risk analysis. Risk analysis iz a methodology used to
determine the probablility that specified events will ocecur given
particular concentration levels of pollutants, and it attempts to
define the significance of the consequences to public health and
welfare following such occurrences, It consists of scientific
data collection: agssgsessment of the probabilities of risk based
upon available scientific data; and the evaluation of risks based
upon their probabilities as governed by the risk assessmenﬁ
process and thelr value as determined by the policymaker,

EPA has initiated a Risk Analysis Program in its Strategies
and Air Standards Division (SASD) to evaluate alternative risk
assessment methods with the aim of eventually incorporating risk
analyvsis into the process for setting ambient air guality
standards. A Subcommittee on Health Risk Assessment of the
Science Advisory Board has recommended that SASD develop and
"establish the credibility" of these methods, and it is currently
advising that office on the identification and review of
alternative risk assegsment approaches,

CASAC recommends that EPA should continue its efforts to
apply risk analysis in assessing and guantifying the range of
public health effects produced by exposure to individual or
combined class{es) of air pollutants. Such scientific¢/decision
analysis technique(s) offer promise in defining which of the range
of air pollution effects are adverse. By asking alternative sets
of questions of available scientific data, risk analysis could
assist the Administrator and the general public in evaluating
uncertainties in the medical evidence and would indicate more
explicitly the health risks associated with alternative standards.
The Committee also recommends that it be periodically briefed on
the degree of the Agency's progress toward incorporating risk
analysis into the standard-setting process.

7. Public Participation in Scientific Reviews

Throughout all of its meetings, CASAC hag invited the
participation of individuals and groups representing the public.
Their input, in the form of formal presentations as well as more
informal guestion and answer sessions with the Committee and EPA
staff, has considerably enhanced the gquality of the scientific
dialogue on issues of national c¢oncern, Committee meetings have

4 Por a recent discussion of the role of risk analysis in
standard-setting see Richard Wilson and Joseph J. Harrington "The
Role of Risk Analysis in Setting Ambient Alr Quality Standards,®
Business Roundtable Air Quality Project, Vol. I.
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provided a forum for the exchange of sometimes differing views. By
engaging in these discussions with CASAC and the public, EPA staff
have had to defend their assumptions and their interpretations of
ccientifiec data and issues. The result has, we believe, enhanced
the dec¢isionmaking process.

These discussions have not occurred without a certain amount
of confusion or frustration, particularly when legal conflicts
have surfaced which have affected the Committee's work. CASAC,
however, is committed to the public review process and it
reaffirms its policy of liberal participation by interested
members of the public.

8., The Working Relationship Between EPA and CASAC

An effective working relationship has developed between EPA
and CASAC. Through the closure statement the Agency depends upon
CASAC to advise it on the scientific adegquacy of criteria
documents and staff papers. Closure thus provides a strong
incentive for cooperation between the Agency and the Committee. A
similar incentive is needed for the Agency to seek CASAC advice on
the scientific adequacy of standards. ’
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ONITED STATES ENVIRONMENTAL PROTECTION AGENCY

ADVISORY COMMITTEE CHARTER

CRGANIZATION AND FUNCTIONS - COMMITTEES, BOARDS, PANELS AND COUNCILS

CLEAN AIR SCIENTIFIC ADVISORY COMMITTEE

__-_H_“__“_.,_._p—n—_l—h—“—“‘—"'_-.’

OF_THE SCIENCE ADVISORY BOARD

1. PURPOSE. This charter is reissued for +he (laan Air Scientific
Advisory Committee (of the Science Advisory Beard) in accordance with
the requirements of section 9(c) of the Fedaval Advisory Committee
Act, B UaSCs (AFP- I) 9(3)‘-

2. AOTEORITY. The Committee is authorized under section 109 of the
Cclean Air Act, as amended on August 7, 1977, (42 U.S.C. 7401 et seq.).

3. OBJECTIVE AND SCOPE QF ACTIVITY. The Committee shall provide
independent advice on the scientific and technical aspects of issues
related to the critevia for air quality gtandards, research related. .
" o air guality, souxces of air pollutiom, and the strategies to
attain and maintain air quality standards and to prevent significant
deterioration of air gquality. The Committee ghall hold meetings,
perform studies, make necessary site visits and undertake other

. activities necessary to Meet its responsibilities. The Committee
will coordinate its activities with other conmittees of the Science
"Advisory Board and may, as it deems appropriate, utilize the
expertise of other committees apd members of the Science Advisory
Board. Establishment of subcommittees is authorized for any purpose
congistent with this charter. The Commititee will report to the
Administrator of the U.S. Environmental Protection Agency.

4. FUNCTIONS. The Committes will review criteria documents for air
quality standards and will provide independent saientific advice in
responge to the Agency’s request and, as recquired by the Clean Air Act
Amendments of 1977, it shall: :

- Not later than January 1, 1980, and at five~year intervals
thereafter, complete a review of the criteria published undex
section 108 of the Clean Air Act and the national primary and
secondary ambient air quality standards and recommend to the
Administrator any new national ambient air gquality standards or
revision of existing criteria and standaxds as may ba appropriate,

Initiated by:
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ALVISORY COMMITTEE CHARTER

- Advise the Administrator of areas where additional knowledge ix
required concerning the adequacy and basis of existing, new, or
revised national ambient air guality standards,

- Describe the research efforts necessary to provide the required
information,

- Advize the‘Aﬂministratnr on the relative contribution to air
pollution concentrations of natural as well as anthropogenic
activity, and

- Advize the Administrator of any adverse public health, welfare,
social, econemic, or energy effects which may result from various
gtrategies for attaimment and maintenance of such national
ambient air guality standards.

5. COMPOSITION AND MEETINGS. The Administrator will appoeint a Chairman
and six members including at least one member of the Naticnal Academy of
Sciences, one physician, and cne person representing State air pollution
control agencies for terms up to four years. Members shall be persons
who have demongtrated high lévels of competence, knowledge, and expaertise

' in. gcientific/technical fields relevant to air pollution and air guality

isgues. Members of the Committee become members of the Science Advisory
Board, and the Chairman of the Committee, or his designee, shall serve as
a membar of the Executive Committee of the Science Advisory Board. The

 Committee will meet three to six times per year. A full=time salaried

officer or employee of the Agency will be present at all meetings and is

'authorized to adjourn any such meeting whenever this official determines

i® o be in the publi¢ interesat. Suppert shall be provided by EPA through
the offices of the Science Advisory Board. The estimated annual operating

cost will not exceed $158,000 and two work-years of staif support.

6. DURATION. The Committee will be needed on a continuing basgis. This
charter will be effective until August 7, 1983, at which time the Committee
charter may be renewed for another two-year period.

JUN 2 § 1681 J . ,ﬁﬂz/
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Date Filed with Congress
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ADMINIETRATOR

SIBJEST: Reqommendad Prucadurss for Invoiving the Clean Air Sciemfitic
Advisory Commitize (CASAC) in the faview Procass for Natiomzl
Armiant Air Quality Standards

FROM: Lassar 0, Grame, Ph.D.
Diroetar, Savimanment Criterdia and Assessmarrt 0FFice
QFFien of Resesreh and Develcpment

My, Josaph Padgstt -
Qiractar, Stretegies and Ajr Sizndarss Givisionm
aesien gF Alr Quality ®lanning znd Standards -

Mr, Termy F. Yesie )
Saaff QF4ear, Clesn Afr Sciemtifc Advisary Commitoze
Science. Advisory Boarsg - ‘

Intreducsion .
IPA soafF have neld saveral dizomsions as 2 Talloweuyn o the Tanuary
SAE/CASAC meeting conczruing passibis ways far CASAC w9 herarm invaived in
the rayimy process for National Amdjent Air Quality Stzndarss (NAACS).
Thic memorandum comezins a 1ist of praposais and proceduras arrived I
dursng these discussicns, We ars hopsful that agraament can e ragched with
i to2e mempers on the cImizat oT +hasa propasa]s 2T oule forcheoming
mesting of CASAC. , .

SPA ig required o raview and revise, i nacessary, 22 HASUS avery
Fye years. Tne curTent schmdule for proposal of 2 revisad gtzndard, e
reassimmgtion of ant existing one, 15 28 follows:

¢a ' ‘Auguss 1873
NG lovemher 127%
Parsiculatas May 1980

0o May 1280

Pwemmigaticn would oozur Six morrehts #feer progmsal. Thesa soradulas

imelyde oime Tor SAB/CASAC o review The emivamiz docymans in a pudliq meevwing,
wi=n z coningency allcowed Tar a saesnd meeting, iT neaded., A roing o

=ma Clazm Air Acs Amendmanis ot 1977, =he raviaws mustT 28 commlesed, f.2.

z mavisaed standard promuiczuad (i nesded), sy Dacsmber 31, 13E0.

“a Scianes Advisory fcard nas piayed 2 key =le far seme TiEe in
_ emsuring 2T the critaria dmemmeme 45 soiemmitiezlly adeguEts VST sT2ncars
sat=ing. GHeowever, the 3AZ nas not garsicisazed in T refzindsr T e
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standarss dovelopment orocsss.  With the establistment oF tha Clean Alr
Seientific Advisory Commitsze, mandated by Congress, we nesd o deveiap

with CASAC procedures oo define winat CASAC should rayiew, the type of

arTauT =0 resuit from such revisws, and how thess revisws can be ez 1ished
crmeistant with Cangressionally mandated time schedules.

Tar the pyrmoses of discussion, the NAAQS standards development process
mm he divided it e Following componenats, each of which we suggast e
cangidared Tor CASAC review: '

T. Critaria decurent ' ,
2. Imiica=ions for standard ssteing of critical healih siudies -
. 3. Risk asseszment : . -
4. Requia*ory amalysis--economic, enviremmentzi, energy, urdan 2nd
ety - impacts
5. Overal] sndarix daveiomment methodoliogy

Invalvemoms of CASAD im e2ch o Tiese compomants fs disoussed belgw.
Critaria Document

The review oF cri=zria documents fs 2 freditiomal func¥icon or the
Scienge Advisory Board {new the 3AB/CASAC) and zlready has Deen intagratad
inty the siandards develepment schedule. One sfenifcant issue hat
vemzins o he resaived, howaver, ig “he approach Dy witich tha Sovirenmant
Criwariz Agsessmens 09¥ice recaivas some writhen assassment ttem CASAC
conesrming the conten and quality of a criteria domument Yor its use in
Tronuares developmemt. This. issue cam be termed Srlosuwsd,  Clesure
reresants a “sanse of the commivi=e® detarwination uoon e seiamsie
adeauacy ¢F i critaria documamt Tor requiatuvy PUrEoSas at @ spacific point
im =ims, hased upon e imformriion curvently available. Clesurs is jntandag
+= guppiemens cTner torms of cammpeling aavice sugh as Tramscrisis, individual
motes, and offfeial coemitiss minutas. The averall purpesa oF clasure,
=horafore, 1S ©0 ensurs thEk the commithas has given explicit weittan adysca
cmezsrning @ critaria dogument so that in the fumure e cammiTeee s pesivion
wilT nat be misynderstood. Ersedied within <he cone=et of clesure is thal,
whan mecsszary, indivicual cowericose members can submmt writoan winority
ragares 1T thay disagree with all or part of the full comwivies maocTe. A
samsa oF the commitTos repors would be signed by the chairmmn and stad '
g car. ‘

Sems zddisional sugmastions Sor how the cleosurs prucess wiand be
scomnlisiied are included ameng e apoended materizls wiich summrize
wae six phasag now typicaily invelved in whe preparztion and review o7
o-iTariz doguments. he las® three phasas cutlined in the zopendad
summery szncsrn sTEos involved in the extarna] review of the dorumenis,
This ineludas, as indiszied under Phasa IV, SAE/CASAC review oT any
inimizl ax=armal dreis of 2 documam:. Alss, 25 indfeztad wmere, 1t would
sa usafu] == Azve Frmn Sve SAS/CASAL, or one of i93 subcommiviaes Ciarged
with e raview, 3 Tormal +F rengre wnich datails he exiznt IS wiich
sha Commritenaegi-tig-witals Or subcommTitTes cuncuns with the comisnts and
comeiusicns of e doommant and witich aisc oinds cut any spacitic chjaswicns
ar prehiems regarsing the axtarnal drafe. . Phase V, wilowing e intoal
SAE/CASAC meewing, weuid invelva: (1) revisien of e dogument By SEA/STA)
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ip ragponse O The points or issues watsad by W8 punlic 2nd wn SAB/CASAC
in commanting on =N axzarnal draft, and (2) rasubmriceal of the doeument =2
$AR /CASAL Tor Zpenar gyaluation. Phasa VI, it 1s suggestad, chould invaive:
(1) individual SAB/CASAC commivias mempars canveying Tneir imprassiuns ot
amg rmvised dpeument 3 +na cnajrman and (2) the ¢hairman. uneon detarmining
o gverzl] sanse a7 the commivi=e, shpn imitiating agpropriate fyraher
grens, 2.0, =211ing for anotner SAR/CASAC public rayiew maating ar prenara=
=ign af a ¥inal pomriToee rRQOTL. A grepused spmmt Tor oo Tema  TESOTS,
ineluding parzicular igsyes or quagticns that wé saal should e foeused on in
smair wyaluations, is inciuded on PRYR «hrea oF DI Appaadix.

Flease nots the Time gerdods That we egimete should pa agsociated with
ae=cup 180G asch af the $ix shases. in grasr expedita the proc=ss at
copleting e Fipa] three PRAseS. WE gyggast that agresment De reached
hetyasn T°A and SAB/CASAC regarding 2 meximum Time within witich weits=n

e to2e TERCTS would he Filed sgliewing any public review meating on
igi=ial extmroal grafe of the doeonents o whair Final cammiias TEROTSS
regarding 1aT2r, rayisad versisns gt documents rasupmitTed &% whe and of
thasa Y. Provisien aT =he SAB/CASAC cormrieTe TRRATSS =p SPA wititin 2
ralzxively shors, sk reasgnabie ima frame, 18 eruial in order 8 amsSure
mmae wns Agency G20 ne respansive 3 +me advisory grous and yet still

maiets the critaria documests and other, subsaguemt treps in the shandarcs e

dave}coment process i ~imely faspien so 25 %2 mest c:ngrass-icna’iquaandam
ar courtearisred geadiines.

romiieaticns for cvandard Setmine of critical Haalth Spudies

faliowing commiaticn of e criteria doumant, A TuS- gavelap 2
rztjonale TOT 2 srogosad grandard. FECuOTS witich must o8 cansidered i
o mrionale-ars wmp alavant nazlth studies and their qualitys sariQus—
qess gf healdd gtfecss, ideneitication gt s2nsivive populaTions, risk
nuhTic health, averaging ime, allowable axcaadancas o7 rna standars,

and margin of satety c:ns-idere.‘.:'runs.' Thega TICLATS AT avaiuzt=sd oY e
requlaiary a=sica (QAQPS) in apiving 3T 2 £zl racormendaticn 2 e
AeminisTiEenr- v s racommanded tHED CASAC avaluaiz, ariar srepesai,
n crisical nealey studies and heir reigyanc® in sarring & srandard,

as wal] 25 otner 2acwnrs witich will influsnce e final standard.

nigk Agsassment

- -

A migk assassemdd rupnmique 7T applieaticn wa. QAQPS siandards .
davelopment has pesn under davalogment wishin e OFfica o Atr Quality
Alamming and Standards (QAGPS) for- apout fwy years. Qzzne was =g
subjecs OT e =i mes analysis. A= some TUSuIt mimp, zivar iniEragEncs

and peer VI aws ang increzsed sunlic ungars—anding apd acTEOTENCS av
wg TEOMNICUE, WE axpess T usS@ SSUE form ¢f risk 2ssassment 3 nelo us
qavelcn amient srandaris.
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The QAQPS misk zssesszanmt scmique wag reviawed on April 18-20,
1873 by an SAE subcomeiss=e on risk assessment. Tne commitizme felt that
this tachnigue was net yet ready for use In setiing ambient standards
Ruz sorongly encouradad us 49 continue daveicpment. EPA alsy was urged
1 saruetyrs an expanded program which would develep, avaluata, and

possinly =est altarmative tzcimiques appliczhle +o0 the siandard satvting
pracmas,

The risk assacsment commitsse had no abjections iz our per<vorming 2
migk asgecsmant Tor (0 as 2 mesng of continued develomment of risk
| assposmant TeThodoiogy. However, we have consluded that the petential
T cilty we would have in 2ssuring the public that the results ef 2
sk assassment wauld have no impac: on salesting 3 CO standard argues
for delaying this assassment uymtil 2t le2st afar proposal.

ATHhough there ig 2 saparaze SAR comnitisme on risk zgzaszmant, we
rassmmandg wnzd CASAC ha Drigf=d sp =he CAQRS methodoicoy amd furoure
daveiopment plans since we 4o axpest = ysa rmisk assassmant 2t scme
noimt io help us se® shandards. A regort oan the April SAR risk asssssment
suteomise=ze mesting 15 on tha agandz for e June CASAC meeting. We
recommvend thzt CASAC be more fully briefed in Tuturs mestings on risk
esagemany, Turure plans, and issues related 9 usa in satling NAAQS.

Famulatorr Analveis

- v The regulatory anzlysis m:!uaas gennomric, amr'l-:mmnta'f anergy,
ang urtan and commmunity immacs analysaes. These are rempired Tor a2ll -
major requiztory scoions and are released in draft gt the time oF prapesal.
The resuits ar= not 2 be considered in saT 'mg ..:se standard, hmver,

ang +meretors should not influsnca SAB/CASAC inm develcs*mg The advigs

anr:../ar racesmmendeTions ¢iscussad in prior saotions. It is planned Mat
thesa documents will be made availagle to the CASAC at ":h& “ime of
srapmsz]. I is rocommendad fhat the CASAC rmriat 2 gat ¢f rechiztory

analyvsis docummaes for 2t Tezgt cne shiandard, 3%ar winichl e amriiize
can dmaida wn&*war theza dooments should be routinely raviewed.

Quarail Standard Satting Methodsiooy

£ ig mecommended thal the CASAC consider, Trom Tima E simm, the
mre-aﬂ stzndard szoTing Methodolegy. OF particuiar Tm:ar-.s"' = zZFA is
tha jdamnification of addivicnmal znalysas and meszarch which tigns De
neadad m {mrove "‘1& quah*}' g7 e Tinal decision on a simEndard.
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1. PREPARATION AND INTERMAL REVIZW QF ECAQ AIR CRITRRIA
AND HEALTH SFFSCTS/RISK ASSZESSMENT DOCUMENTS

SuAST ©:  NOCUMENT PLANNING AND INITIATION (30 DAYS)

Assicrment of Praoject Manager anc othar S0A0 smaT’ memmers W
documeets presaraticn te2am .

Ree=uitmant of imt=rnal SPA Task Forae and outside conim-ibuting
cansulsanis .

Davelopment of work plan and t'imu;\.zhfe for decument preparation

Tnisigtian of literzture sasrsh and article procurement procodirses

PupeT IT. PESPARATION OF IN-HCUST ORAFT (30-30 DAY3)

Acmsmulation and amalysis of parainems litareturs

Weiting of Fough drafes of dociment sections

Prél‘iminar:r m&eﬁ,ngs‘ af authors and pelishing of infsial draft
Typing and cirsulasicn of preliminary review drefi = intarmal

=sek fares znd three tm Fivae sutside reviawing comsultants

BHASE [IT: INTERMAL REVISM OF IN-HCUSE ORAFT (30 DAYS)

 Convening of ECAQ Team, dscument awthors, ZPA imtarnal task forca
and reviswing consulzants at -day in-aouss rRviaw warkshoo

Fallow~¢p meerincs of EDAQ sta?™, reviewers and suihors 2 necESIaTY
Pastaygrksion revision of documemt '

Typing. editing, and srinting of =xiermal review dratt




2. EX0TRMAL REVIEW OF ZLAQ AIR CRITERIA AND
HEALTH EFFefT3/RISK ASSTZSMENT COCUMENTS

PHASE IV: PUBLIC REVIEW OF SXT=RNAL ORAST (80 - 80 days)

Sunlication of Faderal Registar Notice anmouncing availability of
‘axternal review dradh of dosument

Cirgulation of axternal dra™ & other covermment agencies, (SAB/CASAC)
and the ganerz] puhTic ) .

Maating o EDAQ siaf¥, other IPA parsomnel, and comoeibyting consultznts
t2 analyze csmmen%s and presare Yor SAR/CASAC meating
Prasantztiun and review of extarmal drat™ at pubTic SAZ/CASAC meeting

SAB/CASAC copmmitiaa 5527 report summrizing cajor cuneerns or
nroblens

FHASE Y: POST SAB/CASAC MESTING OCCUMENT BEVISION (&0 DAYS)

DebrietTing oF ELAD si=f¥, cthar EPA persomnal and consuitmmes

[Nedesty cataloging,. review, and amalysis oF SAE/CASAC and pubiic
commmes Trom hetore, during, and afisar the SAR/CASAC meeting

Assismmems oF spesitic revision raspgnsibiiities o ECAQ sTas™
memzers and coi=ibuting consullints

Exacyrion oFf revision assigmments and consultztion with indivicual
SAS/CASAC mambars as nesdea S resaive clarity amd cant=nt issues

Tyging, editing, and reoroduction of ravisad drafe and resubmisrzl
af dusmumment o the SAR/CASAC

PHASE VI':_ SAS/CASAC CLOSURE ON COCUMENT STRTUS (45-20 BAYS) .
Repors of individual SAB/CASAC commiteza mameers 3 cqairmen of group

Qaterstina®ion by chatrman of overall samsa ¢F tha cummitoze and
inmiementztion oF agpraprizta apTions basad on uilewing oitarda:

Majar ahjections/Preiens remining = Hold mublic review meeting
Miner onjecsiong/Fregiems remaining -- Halgd comference cz2ll
Ho- subgstantive prublams remzining -— Fresars sensa of commistse resors

If lagisr, precssd with *nmal 24iving, printing, &nd reiezse of dooumens



3. - FPROPOSED FORMAT FOR SAB/CASAC
AEVIEW COMMITie= REPORTS

Chairman's sumoary af gverzll caneensus or majority view regarsing
copmit=ze's avaluation

Focus on evaluation af document in terms of:

Completaness of literature review—civerage up-to=dats, kay
rafarences properly considersd or noted?

Adequacy of review and-evaluation af smdies--dzta accurzaly
des=ribed , intargrated, r=analyzed?

Clamity of presaniziion of datz and zanclusions—afiecTive
srasaniziion of tax:t, rahies, Sigurasg, summries?

Ae=iracy of ovarail intarpretalicn of data hasa—main conclusions
well-founded and axrapelaTions justiTied? -

Signed concurTenca off commritiae chzirmen and statt oiicer on

reogri—specifics oF individual dissant or minority reporc appended.
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%F&g ;;7,;3 UNITED STATES ENVIRCNMENTAL PROTECTION AGENCY

R WASHIMGTON, D.C. 20480
Qctober 9, 1979

CF#ICE OF THE
ADMINISTRATOR

SUBJECT: Findings, Recommendations, and Comments of the
Ssubcommittee on Carbon Monoxide of the Clean
Air Scientific Advisory Committee (CASAC)
Concerning the Revised Criteria Document for
Carbon Monoxide

ks

. o ,
FROM: Harry H. Hovey, Jr. .iﬁf*’ﬂj@f»*”q
Chairman, Subcommittee on Carbon Monoxide ™ fiijffﬂ”'-
TERU: Sheldon K. Friedlander '
Chairman, Clean Air Scientific Advisory Committee
TO: The Administrator
Introduction

The Clean Air Act Amendments of 1977 directed the Agency to
establish an independent scientific review committee to complete
2 review of the criteria published under Section 108 and the
national primary and seconddry ambient air quality standards
promulgated under Section 109. Pursuant to this reguirement,
the Agency chartered the Clean Air Scientific Advisory Committee
of the Science Advisory Board (SAB).

On June 14-15, 1979, a subcommittee of CASAC completed its
review of two documents that address the major scientific issues
associated with exposure to CO. These documents were: 1) the
Air Quality Criteria Document for Carbon Monozide, and 2) a
Preliminary Assessment of Adverse Health Effects from Carbon
Monoxide and Implications for Possible Modifications of the
Standard (referred to henceforth as Adverse Health Effects memo-
randum). The purpose of this memorandum is to summarize tie major
findings, recommendations, and comments provided by the sub-
committee to assist vou in reviewing the data necessary for pro-
posing an ambient air quality standard for carbon monoxide as
required by law.

Major Issuas Fertaining to the Criteria DJocument

Five major issues pertaining to the CO criteria document
were discussed by subcommittee members. These issues include:

1. Does the criteria document adequately identify, discuss,
and evaluate the critical health studies for CO?
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2. Does the document address and assess in sufficient
detail the methodologies for measuring CO?

3, Does the document adequately identify exposure con-
ditions for the population as can best be ascertained
from presently available information?

4, Does the criteria document adequately address and
evaluate the global cycle of carbon monoxide?

S. Does the criteria decument fulfull the reguirements
of law set forth in Section 108 of the Clean Air Act
Amendments of 19777

ISSUE #1: Identification, Discussion, and Evaluation of Critical
Bealth Studies for CO.

In general, the subcommittee concluded that the criteria
document represents a comprehensive and balanced presentation
and interpretation of the information contained within the litera-
ture of critical health studies for carbon monoxide. Specific
comments were made in relation to the role and importance the
Agency should attribute to particular studies and to related
health issues. Those studies and issues of a majer concern
to the subcommittee included:

o the role of the 1978 Arcnow study on passive smoking

Evaluation of the Aronow study was discussed within the
context of relating critical levels of blood carboxyhemo-
globin (COHb) to adverse health effects. Specifically,
the subcommittee was requestsed to advise whether Aronow's
conclusion that a concentration -of 1.8% COEb produced aggra-
vation of angina pectoris should be relied upon by the
Agency in determining the threshold level for adverse health
affects. In addressing this gquestion, subcommittee members
commented upon the methodology of the Aronow study. In
measuring COHb levels in patients seated in an enclosed room,
Aronow &id not account for individuals who were smoking;
conseguently, he dié not measure and did not account for
other components of cigarette smoke in the air. The nhealth
effects of CO exposure alone upon COHb levels of the patients,
therefore, is in doubt. The conditions of this study, as
well ag Aronow's 1972 freeway study, raise but do not resolve
the issue of whether there are intaractions or synergisms
petween CO and other peollutants. The subcommittee recommended,

_ however, that the Agency retain the use of the 1378 Aronow

- study in considering adverse effects.
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o populations at risk

The subcommittee concluded that the criteria document
adequately identifies the sensitive population groups at
risk from ambient CO concentrations. The subcommittee
recommended that members of the smoking pepulation not
be listed as a sensitive group which a proposed standard
would be specially designed to protect.

ISSUE #2: Methodologies for Measuring co

The subcommittee concurred that the criteria document
adequately addresses and evaluates in sufficient detail the
models for measurement of carbon monoxide in the air and in the
blood. Individual members did suggest, however, that some minor
editorial or clarifying statements be incorporated that pertain
to measurement procedures and detectable levels of CO.

ISSUE #3: Identification of the Exposure Conditions for the
Population Based upon Existing Information

The subcommittee concluded that, based upon existing infor-
mation, the criteria document contains the most practicable
analyses in identifving and assessing population exposure con-
ditions from CO, buf it observed that the paucity of such inior-
mation limits a more precise understanding of health effacts
that occur at ambient levels of CG. Pursuant to addressing this
problem of insufficient data, the subcommittee made the following
comments: (1) an apparent contradiction exists between measured
CO levels in cities and overall emission levels. In urban areas,
where monitoring stations are located, measured levels of ambient
CO has shown 2 decreasing trend. On a2 nationwide scale, however,
CO emissions continuie to increase due to the greater number of
aggregrate vehicle miles traveled. The criteria document snould
address this issue. (2) CO concentrations represent a health
ccncern chiefly to population groups residing in cities. HMost
available data utilized by the Agency, however, project nation-
wide CO concentrations. Conseguently, there is a need to obtain
a better profile within specific urban areas, at the neighborhood
or street level, to assess the health effects of CO exposures
at such "hotspots." The subcommittee recommended that the Agency
devote increased resources in the future to attain such profile
improvements in order to obtain a more realistic scientific
appraisal of urban CO exposures., (3) the criteria document should -
place a greater emphasis upon the problem identified in iltem 2
above, and (4) a section on exposure concentrations resulting
from cigarette smoking should be included within the criteria
document.
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ISSUE #4: Global Cycle of Carbon Monoxide

The subcommittee concluded with a unanimous consensus that
the criteria document adeguately addresses, presents, and interprets
information concerning the various sources and sinks of CO in the
global atmosphere.

ISSUE #5: Fulfilling the Requirements of Section 108 of the Clean
Air Act Amendments of 1977 ‘

Section 108 of the Clean Air Act Amendments reguires the
Agency to establish national primary and secondary ambient air
quality standards for air pollutants based upon air quality
criteria that "shall accurately reflect the latest scientific
knowledge useful in indicating the kind and extent of all identi-
fiable effects on public health or welfare which may be expected
from the presence of such pollutant in the ambient zir, in varving
guantities. The criteria for an air pollutant, to the extent
practicable, shall include information on:

(A) those variable factors (including atmospheric conditions)
which of themselves or in combination with other factors
may alter the effects on public health or welfare of
such air pellutant;

(B) the types of air pollutants which, when gresent in the
atmosphere, may interact with such pollutant te produce
an adverse effect on public health or welfare; and

(C) any known or anticipated adverse effects on welfare.®

The subcommittee, after reviewing the scientific information
as ldentified, discussed, and evaluated in the criteria decument
for carbon monoxide, and after receiving 2 reading of Secticn 108
of the Clean Air Act Amendments, razched & consensus that the
criteria document adequately fulfills the raquirements oI 1aw.

Major Issues Pertaining to the Adverse Health Effects ¥emorandum

rmom

The subcommittee addressed & number of issues thaz ~iil

influence a proposed ambient a2ir guality standard for carton mon-
nxide. The issues addressed and the recommendations include the
fzllawing: ‘
o the role of the 1978 Arcncw studyv 1n sStandard s&ciing.
The subcommittee recommended that the Agency saou:d con-
tinue to rely upon the Aronow study ceveloping an

rtaipntizs stemming

N
ambient CO standard but, given the :(ncs
gnould utilize the

from the me-hodological approcach, i-
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study for margin of safety considerations rather than
using it for the determination of a threshold value.

the subcommittee discussed a range of COHb concen-
tration levels addressed in the criteria document.

A majority consensus was reached that: 1) aggravation
of angina pectoris represents an adverse health effect,
and 2) the critical COHb level at which adverse health
effects do occur falls within a range of 2.7% - 3.0%
COHb. One member of the subcommittee dissented from
this finding and advised that the critical level was
reached at approximately 4.0% COHb.

the available health effects evidence indicates that
the population groups at greatest risk to low lavel
CO exposures include coronary artery and peripheral
vascular disease individuals.

the principal mechanism of toxicity for standard setting

purposes at this time is hypoxemia.

the Ceoburn model provides the best availabe tool for
predicting COHb levels resulting from CO exposures.

the findings of animal studies suggest that CO produces
detrimental effects on human fetal develocment. This
evidence relates primarily to animal studies shewing
that the developing fetus is exposed to COHb concen—
trations considerably higher than the pregnant mother
for long-term CO exposures. However, such findings
cannot be extrapolated directly to identify specific
human effects levels.

the one hour zand the eight hour averaging times in the
current ambient standard for CO should be retained
because they provide an appropriate time frame from
which to evaluate health effects from both short-term
and continucus exposures, respectively. In particular,
the one and eight hour standards provide reasonable
protection against the bolus effect (high spikes of
short duration) in the urban ambient environment.

the reduced 0; pressure at higher altitudes can result
in hypoxemia that may interact with the effect of CO
@Xposures ugon perscns with impaired cardiovasceular
systems, The key issue of concern is adaptability.
while a healthy young person might adapt to hypoxic
stress, for example, an elderly person with corenary
disease might be adversely affected. The possible
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adverse effects on non—adaptable population groups should
be considered in selecting an adequate margin of safety
for the proposed €O standard.

Minerity Report

As part of the working procedures adopted by the Clean Air
Scientific Advisory Committee, individual members may submit a
minority report to address those major issues or problems which

they believe remain unanswered or unresolved within the criteria
document,

The subcommittee on Carbon Monoxide achieved consensus on
each of the five major issues listed above, but such consensus
was not always unanimous. Dr. Domingo Aviadeo has participated
in both reviews of the criteria document and believes that major
scientific problems remain to be resolved before it can be used
2s a scientific basis for pProposing an ambient air quality standarg

for carbon monoxide. Hisg report is appended to the report of the
subcommittee,
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Minority Réport by Domingo M. Aviado

This member of CASAC would like to file an objection
to the final subcommittee report because the Criteria
Document on Carbon Monoxide has failed to place in proper
perspective the observations on exercising subjects.
Results from only a few subjects, suggesting that
exposure to carboxyhemoglobin levels as loﬁ as 1.8
to 3.0% for less than one hour can influence the
heart, cannot be used to determine the thresheld for
adverse effects. Animal studies of daily exposure to
carbon monoxide for several hours or even up to 24 hours
daily for weeks or months indicate that there are no
adverse cardiovascular effects with 5.0% carboxyhemoglobin
saturation.

Almost all of my written suggestions (7 pages and
13 pages) have been rejected by the staff responsible
for the Criteria Document. I am not contesting this
because our group is entirely advisory in nature.
However, the Criteria Document of Staff Paper might
include a quotation from the Natlonal Academy of Sciencas
Report on Carbon Monoxide on the significance of the

ax¥ercise studies:
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"If the results of the cliniéal studies are
applicable to this large population at risk, then
a2 major public health problem exists. Taking the
current results at face value suggests only that,
when patieﬁts with angina are exposed to low carbon
monoxide concentrations for short periods, they can-
not exercise as long on a bicycle or treadmill before
developing chest pain as those breathing compressed
air. There is no evidence from these results that
the exposure to ¢arbon monoxide increases the frequency
and severity of chest pain or the development of other
complications or that it shortens life expectancy among
patients with angina pectoris or other clinical mani-
festations of heért disease. We can only infer the
axistence of such a relationship.”

There are other portions of the National Academy oI
Science Report which would be helpful in the preparation
of the Staff Paper, particularly the determination that
4.0 or 5.0% carboxyhemcglabin ig the threshold for

adverse effect on human health.

DMA, 8/6/79
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CLEAN AIR SCIENTIFIC ADVISCRY COMMITTEE

SUBCOMMITTEE ON CARBON MONOXIDE
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50 Wolf Road, Albany, New York 12233
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of Internal Medicine, 1325 S. Grand, St. Louis, MO 63104

_Dr. Ronald F. Coburn, University of Pennsylvania, School of Medicine,
Department of Physiology, 200 Richards Bldg, Phitadelphia, PA 19704
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ﬁw WASHINGTON, O.4, 20483

Augnsz 22, 1880

(-1 p (- -1

Zancradle-Douglas M. Ceostle THE ASMINISTRATOR

Administrator

Zavironmaental Protection Agency
401 ¥ Strme=, W )

Waghing=on, D.C. 20460

Dagr Mx, Cogtla:

mha 2laan Air Seienstific Advisaxy Commitcisa ol the
Science Advisary Boaré has raviswed fx=arnal Review Dral:
Ne. 1, Ap=il, 1380 = Aiz Qualily m=itariz for Pazticunlate
Ma==gr and Sulifer Oxidas at iss meeting august 20=-22, 1980.
whma raguless af this zeview will De available in due course.

Snwever, iz our rTeviaw &f the tachnical area anzitlad
we document "agidic zrecinization” it Deczme evidant

1, This is an azea af extrems scientilic comtmlaxisy
im as=amlishinmg Zizm, guaatizative =alasionshipg batwean
apissionsg of ralavazt pollutants, formation of acidis
d=v and wes deposgiticn preducTs, anéd “=2a affacts on Te-Te3=
-=izl and agiatic 2<¢syYSLemsS.

2. U. §. —aeasearch iz this az=2a has Deen ScCany -3+
ig pow burgesnizg. New and zelevazt ragsaaresh rsgulzs ae
amerzizg almest daily.

1. Dosuzmanta=iozn &F the gontempaTary shazacsel gf “wau"
dapasisien is, as yet, incomplexs. Thaers axe only about Shres
vaars of seliable network data iz =he naztheasterz F.85., 3ut
cmis daza base expands daily. The spasial csverage Iz SR
mid-west and wastarnm aresas is gradually expanding.

4. Dawa availahle =hus far shoew that influences on
agidisy include not only sulfur compounds but alse nitrogen
and chleride ma=eriazls as wall as *he byZffsrzing rale ol
suhscas=as Sush a4z ammenia, =alcimm, magnesiam aznd Dotassium.

5. MT™hea aeosyziem alfects naw seam =o be Telanad Lo very

complicatad is=e=ageions with scils and waters with & guzaRng
fependense on olecular forms, especially alumiznum.
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Ae gould expand further on ~hase complaxisies imeluding,
azpecially, tle esu=wapely unguantisied asmosphaezic tzanssos~
mation procasses that shange prizmazy emissions T0O sacondary
products whieh are swapsfarrad ia the a:tmosphexe and subse-
gmently dsepusited oz land, watae=r and vegetation. Eowewvar,
wa balieve the special chaZactal £ agidic deposition has
waan desc-ized. If ipnvolves, as a minimum, =She czitexria
sollutants of oxides aff gulfur, oxides of nitrogen, hy<so-
carbeng and the #ine particle fzacvion of suspendaed
parsigulates.

We sucgest that, with the ahove complexities in =iad.,
eha EnvTirsnmen=al Protectisn Agency p=mpare a2 saparats
Zocument tha= capn recognize and inesarperats the new izfarmaticon
ap =auses, affacts and data basss foT all af the varsious
polluotants ralmgans o acidig dapasiziocn (&.g., lTand, alr,

wisar imtaraceisnsg).

We recognize =2he need T2 imecorpora=e existiag imfgrmation.,
prebably ia somevhat annreviataed Sarm, in the prasert TE® and
2plfu= Oxides Crifasria Document »gt we helieve thast S22 and
public intaresiy would he wall sexved DY tle prepazz=ion o=
: doeument thaz would integTzie the prablex of dxy and wet
dewosizion oi acidic produces that ¢ould -esuls Lix deletarious
acslogical effecis.

We suggest this document addmass TAcidis Depeosiiion”
iz a complse=s senss. As sqek, L= weuld support and aungmenc
=i-a=ia documansaticn Jaor Zowmula=ion ¢ sound s=andazds.

gingarasly, :

el N %w{fawa_

ghelden . Frigdlander, Cheiraan

=lean Air Scientific adviscry Caamistas

seiance Advisery Heoaxd
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aCT 2 2 180

THE ADMINISTRATOR

My, Sheldon X. Friedlander

Chairman, Clean Air Seientific Advisory Committes
Science Advisory Beard

4071 M Street, S. W.

A=101

wasnington, 0. C. 20480

Dezar Mr. Frisdlandar:

In vour letter of August 2Z, 1080 you suggestad that EPA prepars 2 document
shat can recognize and incorporats *he new intermatien cn causas, efT=cis and
Ga=z bases iur all of the various poliutants relevamt =0 acidic deposition.

You ~igntfully point out that acidic precipitation is 2 ¢camplex pnencmenum about
which we learn more almost dajly. Becausa oF =his I have agkad my s=taif to pull
together & comprehensive decument which tays cut the siate of our krowiedge -
with regard to precursor emissions, pollutznt transiormation <5 acidic compounds,
pollutant transport, pollutant deposition and the affects (both measured and
gotantial) of acidic depegition. 1 have asked my staff to outline at the

apprepriate level of detail tha comtamss of such & document for the raview T

vour commiiies.
ihcersdy yours, /

Dougjzas M. Costle

A-22



*ulf "“'Mr,

-— .

e e (';
-"' 37*7?.&
3o
=27
i

T

UNITED STATES ENVIRONMENTAL PROTECTION AGENCQY
WASHINGTON, O.C. 20460 oo

“'mm’ﬁ

armcl oF
TeE ARMIMIESTRATOR

Zonuzable Douglas M. Costle
Administrator

Envizeumental Protection Agancey
40L M SEezpat, BSW

Washington, D.C. 20460

Dear M», Costle:

Throuchesut gour review of =he Drmafs SQ2/7PM Critexia
Pacument gne gcontipuing Srustrasion was the laek of pear
raeview of =2his doecuments. Pravigus documenits had such seview
and were subseguently revised hefore submission %o the Cleaz
Ailz Scientific Advisory Commiittee. Thege meviaws dad Dean
done through "Techrnical Zxpests Werkshops™ ia the pas<. Such
a warkshap sehaduled far Spering of 1979 was cancellad bacausa
ef a zuit by an industr¥Y STCUD.

Facausa of 4the valuable contzributicns aof such wa-kshaps
we 23k tha® they ba reipnstitused four all Ffuture goitex
decsumants. Whetler in an ¢pen Sorum or behind clased doa-s
makes litele diffemence %2 us, bue suweh a workshoep is peeded.

Sincearaly,

j/u: Lo} Wufd«--t-

Sheldon K. Friedlandsr, Chal=max
Slaan Air Scientific Advisary
Committae

'ﬁf:aqwhrﬂ ) | T
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December 10, 1980

oFFICE OF

THE ARMIMISTRATOMR

- Seisp%ific Raview by the Clean Air Scientific Rdvisory

Committea of the Aiz Quality Criteria for Evdrocarbons

Sheldon X. Priedlander, Chairman q_ﬁZéﬁ;iA(?ZL- #-AL_

Clasan ALir Sclen=ific Advisazy Commitiae
Secience Advisery Seard

Douglas M. Cosztle
Administrator

an Marzeh 17, 1980, £he Clean Air Scientific Advisory
Committee reviewed a scientific dscmment that addrassed
sne major seisntific issues asspciated with ambhient

‘lavel axmposures of hydrocarbons. The document entitled,

Fac=3 and Iszsnes Associazted with the Nead for 2 Evdroearbon

Critaria Document, was procuced by, the Qffice of Research

and Develcpment o fulfill section 109(d)(1) of tae 1877
tlean ALr Act reguirement to update the 2ir gualiry
criteria far the pational ambiexnt air gquality standazd fof
nydrocarkens. The purpose of this memorandum is Yo
summarize the major findings, recommeadations, and
commants provided by the Commistee to assist you in
reviewing the data necessary for raaching zegulatory
decisions on gas-=phasa hydrocarbens in =the ambiensts air.

Majer»r Issuaes Pertaining o the Hvidrocarban Docupent

Three major scientific issges regarzding the hyérogcarbon
deocument were discussed and evaluated by the Commitiee.
Thege included:

1. ©Ds gas-shase bhydrocarbons, as a2 glass, conzridbute
5 the Fformarion of ozone and cther photochemical

oxidant=s?

2. ©cafi =he a+t+ainment and maintenance of g ualiform.
natiorwide ambient air eoncentrztion of velatile
nonmethane hvérocarbons ensuxe the attai=zmment and
maig=enance of the ambiept ozecne standard?

3. Do gas—phase hydrocarbons, 28 a clasgs, cause
*

advarse effagts on public nealth or wellare at
or near ambiaent aizr levals?
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Issue £1 @Gas-phase hydrsecarbons and the formation of
' - prame and othar photochemigal oxidants

The Cammits=ee agread that tShe szientific evidence
suppores the premise that gas-phase hydrocarbons, as a class,
ds conetribute to the formatiem of ozone and otha> photachemieal
oxidants. The data indicate that all hydrocarbons
! participate in these chemical reactions but the reactivitiss
| " of the various hydrocarbons differ with Tespeeot o the
different oxidant produets. s a result, a general
relationship between oxidant formation and to=al hydrocazbon
(or non=methane hydrecarben) congentrziisns, valid acgToss
+he nation, wannot »e abtainaed. :

T™hae Cammittes raguested incorpezzticn of inlermation
im this and other documents (e.g. the sulfur oxides/paztigulate
mattar sriteria document now in progTess) on the
rola of hydrocarbomns in czone .
formation and their role a3 generassrs of chemical
species that alsoc affact other atmegpheric processes,
spel Shat conerel strategies ars formulated with the
gseveral impasss of hydrocarboms iz mind. In partieunlar,
the aceion of various radicals on the exidation of methane
. . in the presence ¢f nitrogen dioxide, znd zhe
process by which peroxide radicals act in the fowymation
af acidic precipitation by oxidaition of sulfur dioxide
in eleud apd zain water stould ke ineluded in any
avaluatien of controls Tae :ired Jor hydrocarlons.

Tssme 22 As=ainment and maintsnancs of an ambient aix
conceptration of veolatile zmon~mathane
hydrescarbons and iss relatienship to ztitainment
and maintenanee of an ambient ozone standazd.

This issue is closely selated %o issuwe 1.
Bydrocarbon emissions and ambiexat air levelsz zre amly
twe of many variables in the atmospheric processes rhas
regsuls® in the formation of azene and other photochemical
oxidan®s. Other variables inelude %the emisaions ol
other resctive gazs-phase ogrganics, and meteocrclogical amd
geagraphical factozrs such as repmmerature, humidity, wind
speed, latitude and longitude, and «spography. 3Because
of =4a mazny variables and uncextainties disenssaed undex
jgsuas &1 and %2, no fixed level of gas-phase naumeiliane
hydroecarbong can »e used to exsure =hae gttainmen:t and
majintanance of the gzone standard. However, based upen
ehe evidenee which tha Committae reviewed in =he Jdocumens,
che Commit-tae conceluded that the dosument sdecuately
identifiaea, digeusses, and evaluates gtudies in the
cunrrent literature, The Conrwmishiee identilied sone
miner Lssues Tegardiag presentation o the information,
hut these comments a=ze included in the tramnscTipt.
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Issue #3 Health and welfare effacts of ambient laval
hydrocarbons.

There was general agraement among Committae menbers
that hydroearbans at ambient levels, with *he axzgeption
of benzene and ethylene, do not cause adverse heal+h and
welfare affects, respectively. Benfene has bean listed
" as a bhazardous air pollutant uader sectien 712 of thae
Clean Air Act and regulatory ac=ions are proceading.
There are adverss effaects upon vegatation from athylaene, hus,
even though ethylene is ubiguitous, thesae effects have no=
been measured In all parts of the couniry, parslv becaunsa
the more susceptible spaecies {(ormamen%als) are not grown
in all paxts of the country; the issue sheuld na% be
dismissed, however, on the basis tha® adverse vagetative
effects from ethylene are not a national problem.

Summa=v

The Clean Ailr Sciemtific Advisory Committee agrees
with the Agemcy's ¢onclusion tha®, in ths gbsence
¢f a uniform guantitative relationship nationwide between
Rydrocarbon emissions and ambient air levels and resulting
azone=gxwidant ambiept air lavels, =heze is no
scientific basis for maintaining a naticnal ambians
air guality standazxd for hydrocazbons. The Commistaee
alzo agreaszs with the Agencev's conclusion thas, becausa
of the ahsence of ambhient=lavel adverss healsih or walfara
effacts fyom hydrocarbons, ne new Basis exiszss for an
ambient air guality s+tandard for hvdrecarhons. Sublic
health and welfare will continus %2 »e protected even in
the abgence of 2 national ambient air guality standard
for hydrocarbons. Recision of 2 nasional ambient
nhydrocarbon standard should alsc peneficially act o
streamline the regulatery pBrocess.

~ The Committee urges, however, that efforts continue
te assess and where necssgssary o control harmful compounds.
The control of emissions for hydrocartbons as a «lass
ramaing asgantial as 3 convenient mathod af contrpiling mmbiewt Jeovels.

The Cammitteese made additional comments of an
editnrial nature and reguested furether information on
tihe resules of soures reconecilia<ien studies shewing
contriburions of . various sourge sategories to
hydrocarbons in ambiem® ai» in e¢ne eor more cities or
airsheds. Thevy also reguested the ineclusion of information
on (1) the possible role of the oxidation of methane and
carkbon Mmonexide in the photochemiczl production of osSone;
(2} the effeet of rzadicals genaxa=ed from hvdrocarbons
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on the conversion of sulfur dioxide %S¢ sulfate; and

(3} the identificatioen of speeific gas-phase hydrocarboms
known to bhe Drecursors to SecondarTy erganic asrosols.
With the nadergianding that Lhe raguaested changes are
included in the revised document, the Committee is
gatisfied that the documant meets Lhe reguiramenits of
saction 108 af the Clean ALir Act 25 amended.
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UNITED STATES ENVIROMMENTAL PROTECTION AGENCY

“1-9;"_ Pﬂmf."-'&&h WASHINGTON, D.C. 20460
February 4, 1981
SQFFICE Oor
GENERAL COUNSEL
MEMORANDUM

SUBJECT: Review and Revision of National Ambient Air Quality
_ Criteria and Standardsy; Draft Guidance Document
Lo S Lin lpond :
FROM: Matthew B. Van Hook, Attorney
Air, Noise & Radiation Division (A=133)

TO: Terry F. Yosie, Staff Officer
Clean Air Scientific Advisory Committee (CASAC)

Enclosed as you requested is a draft of the guide EPA
has been preparing to statutory and judicial authorities
bearing on EPA's periodic review and, as appropriate, revision
of criteria and standards under Secticons 108 and 109 of the
Clean Air Act, 42 U.8.C. §§ 7408, 7409. The document is
intended to provide a brief but useful source of reference
on these matters, and is being prepared by the Offica of
General Counsel in conjunction with the Environmental
Criteria and Assessment Office (ECAQ) of the 0ffice of Research
and Development and the Office of Air Quality Planning and
Standards (QAQPS) of the Office of Air, Noise and Radiation.

The document is being prepared because questions regarding
lagal aspects of the review and revision process have often
arisen during the many public workshops, meetings and hearings
that have occurred in connection with EPA's review of the
current criteria and standards. BAlthough the document is not
ready for release in final form, the draft may provide useful
information for members of CASAC and interested members of
the public. EPA would appreciate any comments CASAC or the
public may have on the draft. As indicated on the cover page,
the paper is intended to be a convenient source for raference
but is necessarily rather general. Accordingly, ECAO, OAQPS
or the O0ffice of General Counsel should be consulted if more
detailed or definitive information is necessary.
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ESTABLISHMENT AND REVISION OF NATIONAL AMBIENT AIR QUALITY STANDARDS:

An QOverview of Statﬁtory and Judicial Guidance

January 1981 Drafﬁ

United States Environmental Protecition Agency

NOTE

This papeyr presents a brief review of statutory and
judicial guidance concerning establishment and revision of
national ambient air quality standards (NAAQS) by EPA under
Sections 108 and 109 of the Clsan Air Act, and of statutory
authorities bearing on the role of the Clean Air Scientific
Advisory Committee of EPA's Science Advisory Board in that
process. The paper and its several appendices are intended

. ags a convenient source for reference on these matters but
are necessarily rather general. EPA's Office of General
Counsel should be cohnsulted if more detailled or definitive

interpretations are necessary.
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I. EPA's AUTHORITY TO ESTABLISH AND REVISE NAAQS

A. Air Quality Criteria

Criteria documents are the basis for the NAAQS, and are
required to "accurately reflect the latest scientific knowledge
useful in indicating the kind and extent of all identifiable
effects on public health or welfare from pollutants in the
ambient air." Secticon 108(a)(2), Appendix A). Criteria
documents are not intended to contain conclusions c¢oncerning
which "identifiable" effects are "adverse.”" As discussed
below, such judgments are made by the Administrator in estab-
lishing NAAQS, based on the criteria document. However,
criteria documents should contain information helpful in
assessing the relative slgnlficance {"kind and extent") of
the various reported effects. . _

B. Primary NAAQS

Primary standards "shall be ambjent air quality standards
the attainment and maintenance of which in the judgment of the
Administrator, based on such c¢riteria and allowing an adegquate
margin of safety, are requisite to protect the public health.”
(Section 109(b) (1), Appendix A). They are to be uniform,
nationwide standards, applicable every place in the country.
and are to be attained within three years from the date stats

implementation plans. are approved. (Section 110(a)(2) (A},
Appendix A). '

Major elements of EPA's interpretation of its authority
to establish and revise NAAQS were recently upheld by the
U.8. Court of Appeals for the District of Columbia Circuit
in a ¢ase involving NAAQS for lead. Lead Industries Association.
et. al. v. EPA, F.2d ’ ERC D.C.Cir,. 1980), gert. den.
__U.S.___ (1980} (hereafter "Lead d Decision®). Several of
these elements ara dlscussed belnw- :

-3

i. Adversze Effects

The primary standards are not intended to protect against
all identifiable effects, only those judged by the Administrator
o be "adverse." However, because the primary NAAQS were
intended by Congress to be precautionary and preventive, the
Administrator is not free to define as adverse only those effacts
which are c¢learly harmful or for which there is a medical
consensus about the degree of harm. Rather, the Administrator
must evaluate reasonable medical concerns and theory in deciding
which effects are significant enough to be considered adverse. :
{Lead Decision, Appendix D). ’

The health eéffects Congress was concerned about at the
+ima the 1970 amendments were enacted ranged from cancer,
metabolic and respiratory diseases, and impairment of mental
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processas, to "headaches, dizziness, nausea . . . .
(Legislative History, Appendix C). Te put the health effects
intended to be protectad against by the NAAQS in some perspective,
Congress elsawhere directed that if a pollutant is found to
‘result in an increase in "serjous irreversible, or incapacitating
reversible, illness,” it would qualify for regulation as a
hazardcus pollutant under 5ect10n 112 (42 U. S.C. §7412).

ii. Sensitive Population Groups

- Congress did not intend that only healthy persons be pro-
tacted by the NAAQS. At the same time, the standards were not
intended to protect those dependent on a controlled intermal
environment, such as persons in intensive care units. Instead,
Congress emphasized that the standards shoud protect “particu-:
larly sensitive citizens such as bronchial asthmatics and
emphysematics who in the normal course of daily activity are
exposed to the ambient environment.” (Legislative History,
Appendix C). The standard is statutorily sufficient whenever
there is “an absence of adverse effect on the health of a
statistically related sample of persons in sensitive groups
from exposure to the ambient air." (Id.). Congress defined
a statistically related sample as "the number of persons
necessary to test in order to detect a deviation in the
health of any person within such sensitive group which is
attributable to the condition of the ambient air." (Eg,}.

iii. Margln of Safety

Congress speclfled that the primary NAAQS include an
“"adequate margin of safety" to protect against effects which
have not yet been uncovered by research and effects whose
medical significance is a mattaer of disagreement. (Lead
Decision, Appendix D). The requlremant for a margln T of
safety underscores that the primary NAAQS are not simply
intended to protect against health effects that ars known to
be clearly harmful; Congress authorized the Administrator to
exercise his judgment in setting NAAQS precisely to permit
him to act in the face of uncertainty. (Id.).

iv. Economic Considerations / Feasibility

Primary NAAQS are to be hased solely on the protection
of human health; economic considerations play no part in the
setting of these standards. (Lead Decision, Appendix D).
The criteria on which the standards are based likewise do
not address such factors as economic and technological feasi-
bll;ty. (Id.}. In short, the Administrator is not required,
and in fact is not even permittad, to can51der egonomic or :
technological factors in setting NAAQS. " (Id.). The regulatory
analysis which accompanies NAAQS rulemaking packages is
intended to comply with the directives of several executive
orders, and serves to inform the States, the public, and
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Congress of the expected impact of the NAAQS: however the
Administrator may not consider or base his decisions regarding
levels on the regulatory analysis.

C. Secondary NARQS

Secondary standards "shall specify a level of 2ir guality
the attainment and maintenance of which in the judgment of
the Administrator, based on such ¢riteria, is regquisite to
protect the public welfare from any known or anticipated adverse
effects a$$oc1ated with the presence of such air pollutant in
the ambient air.- (Section L09(b)(2), Appendix A). Like the
primary standards, the secondary NARQS are to be naticnally
applicable, uniform standards. Howeaver, they are to be
attained within a "reasonable time,” in ¢ontrast to the spegific
three year timetable set forth for primary NAAQS. (Section
110(a)(2)}(R), Appendix A). ‘

The welfare effects to be protected against include but
are not limited to effects on soils, water, crops, vegetation,
man-made materials, animals, wildlife, weather, visibility,
climate, damage to and deterioration of property, hazards to
transportation, as well as effects on economic values and on
personal comfort and wellbeing. {Section 302(h), Appendizx
A). The referance to economic¢ values does not include the
costs of compliance with NAAQS:; it refers only to the economic
casts of polluticn. (Lead Decisijon, Appendix D). Thus,
like the primary NAAQS, secondary standards are to be based
on the effects information detailed in the criteria document,
with the Administrator making a judgment concerning what
level of effect iz to be considered adverse.

CASAC'S AUTHORITY TO PROVIDE ADVICE ON DRAFT CRITERIA DOCUMENTS
AND PROPOSED NAAQS

The Clean Air Scientific Advisory Committee (CASAC) has two
sources of authority: (1) Section 109(d)}(2) of the Clean Air
Act, and {2) the Research Authorization Act of 1978 (pertinent
parts of both statutes are reproduced in Appendices A and B). Re=-
flecting its dual auvthorities, CASAC iz a constituent committee of
EPA's Science Advisory Board (SABR) (the charters of both CASAC and
the EAB are lncluded in Append;x E).

A. Exlstlng Criteria Documents and NAAQS

CASAC's authority under the Clean Air Act concerns review::
of existing criteria documents and NAMQS, and the giving of ad=
vice to the Administrator on a broad range of matters including
research needs and the health, economic and enerqy effects of .
various strategies for attaining the NAAQS. (Section 1092(8)(2),
Appendix A). Accordingly, under Section 109(d){2)(B) of the
Act CASAC is to review axisting criteria documents and NAAQS

-
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and recommend appropriate changes to the Administrator one
year before the agency completes its own periodic review
under Section 109(d)(1) (Appendlx B) e

T v

B. Prapased Criteria Documents and NAAQS
As the committee of the Science AﬂVLsory ‘Board charged with
responszblllty for matters concerning NAAQS, CASAC exercises the
Board's authority under the Research Authorization Act of 1978
to review proposed criteria documents and NAAQS. (Appendix B).

. Section B(e} of that Act provides that any time a proposed
criteria document or standard is provided to any other
Federal agency for formal review or comment, such document
or standard is to be made available to the Board. Thereafter,
the Board {CASAC) "may make available to the Administrator,
within the time specified by the Administrator, its advice and
comments on the adequacy of the scientific and technical basis"
of the proposed criteria document or NAAQS.
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-

SUBJECT: 'CASAC Raview of the Air Quality Criteria Document
for Nitrogaen Oxides

’ ) I
FROM: Sheldonm X. Friedlander, Chairman g}é.?)/Wth

Llean Air Scientific Advisory Commiittee
TO: The Administrator

Introduction

On Movember 13, 1980, the Clean Air Scientifie Advisory
Committeas of the Selence Advisory Board completed its review aof
the ravisad air guality eriteria document for the oxides of
nitrogen. This was the second reviaw of the criteria document
by the Committes. The first raview, held January 29-30, 1979,
crizeria document. In i%s most recent meeting the Committee
concludaed that its recommendations ad ragaiwed a fair and
thorough avaluation by ths Agency, avidanced ia tha changas
incorporated iato the g¢ritsria docunent. Ths purpose of this
memorandum is to summarize for you the Committse's major conclusions
tn assist you in rewiewing the scientific data necessaxy for
propasing an ambdient air gquality standari for .nitrogen dioxide
a8 reguired by law. This memorandum further advises you of rha
Committee's conclusion that %Lhe criteria document £fulfills the
criteria set forth in section 108 of the Clean Alirxy Act az amended,
which requirss that such a document accurately reflect the latest
scientific knowledge useful in indicating the kind and extent of all
identifiable effects on public health or welfare from pollutants
in the ambient air.

A separate memorandum which will address the review of the Staff
Paper for nitrogen oxides will be sent to vou following complation
of the Committee's review of that document. :

Mador Issues Pertaining to the NOx Criteria Docudient

Air Quality

Nitrogen Cycle-~There is much duplication of information
concerning the nitrogen cycle throughout the document which
could be pregented more succinetly in Chapter 4. Wevertheless,
Chapter 4 itself is well written.
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Sources and Emissionsz-—3As reguested by CASAC, the rwevised
document contains more information on WO/WOQ, ratios and this 1is
adeguataely prasanted.

Environmental Transport & Pransformation--The criferia .
document adeguately addresses current knowledge in this area.

Very importantly, it discusses the need for additional information
on NOzx=-organics chenistry and the dearth of guantitative
knowledge of wet and dry. removal processes and rates for NOx.

Sampling and Analyvsis for Ambian® NO-, and NOx—=Derived
Pallutants—~—This section of the criteria document describes
the methods, procedures, and problems in the datermination of
+he ambient levels of ¥NOx in a useful and completas fashion.
_Of particular importance is the identification of uncartainties
in the sarlier measursments of WO, (Jacobs-Hochheiser mathod),
and for nitrate (artifact formation). Characterization of such
uncertainties should ensure against the use of suspect data in
- getting the standard. :

Welfare'Effects" v R . .- .

Perturbations of the Stratospheric Ozone Laver—=-The ralevant
studies ara ineluded in this gsection of the document. It brings
eut tha important poilat that ¥O and N0, raleased Irom surisce
sources are ned exaected o smgnlflca +lv effect strataspuaric ozZona.

-

ats of Mitroagen Oxidaes on Tisibilitv~-The chapter presaats
view of :ohe scientific issues related to visibility. The
rale of N0z in atmospheric discoleoraztion is well described. The
chapter algso adeguataly points out the multi-pellutant aspects of
the regional hazse problem.

Acidic Pracipitation=—-Chapter 11 is to be rztitlad "Acidic
Deposition” to petter define. its contenbts and to ensurs that
the role of dry deposition is recognized. The information
presented in the criteria document is a ugseful tutorial or
undexstanding acidic deposition. As roguested by CASAC the
very importances of multi-pollurant aspects of this environmenkal
problem are being addressad by a separate document that is now
in preparation:; thus, for the purpose of this criteria document
this chapter is adegquate in ensuring that the role that nitrogen
gompounds play in 2cidic deposition rsactions is recognized.

‘Effactg on Natizral Ecosvstems, Vewetation, and Micro-
organisms==The criteria document provides a good review of
background information concerning potential effects on ecosystensg
as well as the relations of the nitrogen cycle. Regarding
notentially harmful effects of NOx, the degument corractly
emphasizes W03 since this is the most harmful oxide for Lhe
effects of concern. B3Both visible effects and effects not

readily perceptible are discussed thoroughly.
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Thresheld doses are given for the inhibition of photosynthasis
under laboratory conditions. However, it would be desirable if
sangitivity under these predisposing conditicons could be compared
with sensitivity under field conditions. The plant varieties
used for these studies are relatively sensitive, but how does
this gompare with more inportant and widely planted species?
Taylor, st. al. reported mostly no effects occurred on several
field crope exvesed to 10 ppm for 90 minutas.

From the document, we can conelude that sensitive plant
species may be injured by one-=half hour to eight=-hour expesurs to
concentrations of 10 to 2 ppm, respectively. If expcsed for
aseverxal days, congentrations as low as 0.13 ppm may have some
effect, but a safe limit geoms to be in the neighborhosd of
0.5 to 1 mpm NOs, It would be helpful if these values were
compared with ambient baseline cancentragluns as reviewad in
Chapter 3.

Toxicity of NOp seems to be enhancad when 502 also is
pragent. -However, much of the laboratory resesarch iz inconsistent
and cannot provide a sound basis for eriteria. The relations
-are especially indafinite in the field. This issue is discussed
well ir the document.

. the Commitchae woul:s
ozhar chaptars arran

Haalth nhrects

Effects of Nitrogen Commounds on Animals—There ara soasa
prohlems with tha overall forma+. There is both detailed
degcoyiption of individual papers and an uaraferenced interpretive
discussion of the patteras of cellular and tissue response to
oxideas of nitrogen. What appears to be misging is ilnterpretation
of individual papers and groups of papars. There is little

tiamnpt Eo reconella, or even point out, sesmingly contradictory
findings. Hor does the review come to grips with the implications
of zhe findings.: One algo expeckts a critigue of those findiags
reported to occur at raelatively Jlow levels of nitrogen dioxide.
Also of value would be some discussion of species difference
in findings, particularly as this would pert;in to generalization
in kumans. With the understanding that thaese igsues will be
resolved in this chapter in the revision of this draft document,
the Committee will adviﬁe that the ahauter is scientifically
acecaptable.

A~=37




Effects on Humans of Exposure o Oxides of Nitrogen—-—The
discussion primarily focusad on the revisions made to the
document since the last CASAC meeting, 2nd whether those
revisions adeguately dealt with previous comments from CASAC
and the public. In reviewing Chapter 15, the Committee spagifi-
cally addressed the guestion of whether the chapter adeguately
identified, discussed, and evaluated the critical health studies
for the oxidas of nitrogen.

In general, it was concluded that the current revision of the
criteria document presented a balanced and comprehensive critical
raeviaw o0f the pertinent litarature on human health effects of the
oxides of nitrogen. It was agreed that new litesrature is
continually being added to the subjeet, but that an arbitrary.
limit had to be set for the current document and that no studies
unpublished at the time of the meeting should be included.

The emphasis placed upon specific studies was appropriately
ailtered from the previous draft criteria document followinag
comments by CASAC. Specificeally, it was concluded that the
current document adeguately daﬂEmphaSLzea the gsignificance
of the Chattancoga studies of sShy, et al. The Committes also
believed that the study by Orehek had been anuronrla*ely aanSLdereﬂ
as relevant to gafety factor coasiderations, and that it shauld
not be used for identifying a specific level Zor setting a
"sgtandard. '

CASAC z2ls30 concludad that the dissussion of gas shova
studies was scientifically acceptable. The Committese believed
that there might be.a more concise summary of the iandoor NO
e2xposurers relavant to the gas stove studies, bgt this represents
only a minor refinement in the chapter. )

The criteria document approbriately separated effects on
gsensory organs, pulmonary function and rsspiratory systems or
infection. When possible, most of these effechs were considerad
separately ian healthy and sensitive populations. The limitations
of the differant types of studies (human exposure, epidemiologic)
waere alzo gonsidered.

The studies relevant to the criticeal issue of level of
lowest obgserved effect were discussed in the document in a
halanced manner. It was recognized by CASAC that no bady of
data is pexfect and, subject to the recommendations sSuggested in
the paragraphs abave, the criteria document had critically and
satisfactorily reviewed the existing Qata on human health
eflects of the oxides of nitrogen.
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Summation

The Committee made additional commants of an editorial
nature. . Thesgze remarks, aszs well as.a more daetalled discussion

- of *the recommendations and review provided above, are included

in the transcript. With the understanding that the advised
changes are incorporated in the revised criteria document, the
Commitese 1z satigfiad that the air guality esriteria decument
Eoxr the oxidas of nlitraogen is scientifically adaguate for use
in standard sgetting.
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%M ¥ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%{mﬁﬁ ' WASHINGTON, D.C. 20460

OFFICE OF THE
ADMINISTRATOR

July 9, 1981

"Dr. Lester Grant, Director

Environmental Criteria and Assessment
Office

Office of Research and Development

US Environmental Protection Agency
Research Triangle Park, NC 27711

Dear Dr. Grant:

The Clean Air Scientific Advisory Committee has completed its
second review of EPA's combined air guality criteria document for
sulfur oxides and particulate matter. The Committee notes with satis-
faction the significant improvements in the document in air quality,
health effects, and welfare effects data made since the Committee's
review of the first external review draft in August, 1980,

The Committee has concluded that, with incorporation of changes
as suggested in the transcript, Volumes II through V are scientifi-
cally adequate for use in standard setting. Another version of Volume
I, reflecting these and previous revisions of Volumes I through V
needs to be prepared. The Committee requests that copies of these
lTatter volumes as further revised be sent to the members for their
reference in reviewing the revised Volume I. When the revised Volume
I is considered acceptable, an official closure memorandum will be
prepared reflecting CASAC's action on the entire criteria document.

Sincerely, .
Sheldon K. Friedlander, Chairman

Clean Afr Scientific Advisory
Committee
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