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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 Ageney and hence
its contents do not represent the views and policies of the
Environmental 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 reguirement that the Administrator of the U.S. Environmental
Protection Agency appoint an "independent scientific review
committee™ to undertake a number of review functions associated
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 deocuments 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 requlatory analysis of
proposed standards. Future meetings and reports of the Committee
will address these and other issues associated 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 quality standards.
Committee members have alsc prepared this report to supplement the
discussions 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
effective way of controlling atmospheric levels of pollutants such
as carbon monoxide which are divectly emitted from a variety of
sources of different types. Conventional emission standards,
alone, would not be sufficient for the control of atmospheric
levels 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.



Ambient Air Standards 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 is an
appropriate time frame in relation to the rate of advance of the
pertinent scientific data bases.

e CASAC's role in the standard-setting process should be
expanded to include the opportunity to comment on the Regqulatory
Decision Package (RDP) sent to the Administrator prior to
selection and publication of proposed ambient air quality
standards in the Federal Register. CASAC's current
responsibilities have included the scientifiec reviews of criteria
documents and Office of Alr Ouality Planning and Standards’
(CAOPS) staff papers, which identify key studies and evaluate
other factors which are critical in setting or reviging 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. However, the Committee believes that the
Administrator c¢an 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 controls, prior to publishing a
proposal.

@ 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
timetable of a particular standard-setting ecycle. 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 be composed of senior scientists
from outside the Agency. Council members should have scientific
stature and broad perspectives of the needs of the standards
program. The Council should guide 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 c¢ould also
periodically identify research needs to the Agency, the Office of
Management and Budget, and the Congress to aid in budgetary
planning.

» EPA should continue to strengthen its procedures for
development of the next five-year cycle of air guality criteria
documents. These procedures should continue to include early
identification of critical scientific issues; assignment of

! an exception to this practice was the CASAC review in
July 1981 of the recent draft staff paper for particulate matter
in which the Agency, as an experiment, included ranges of numbers
for a twenty~four hour and an annual standard.

—-_——-



regponsibility to a Criteria Document Manager for producing a
scientifically supportable c¢riteria document; and extensive use of
workshops and public comments in the review and revision 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
partinent studies dealing with specific pollutant effects must at
least be identified in the criteria documents. However, these
documents should contain a more judicious selection of studies for
discussion with an emphasgis on significant studies or studies of a
high scientific guality. 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 inc¢lude 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
publie health and welfare,

° The scientific basis for several of the NAAQS remains
uncertain. Doge~response relationships, particularly at low
concentration levels, are difficult 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 guestions 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.

[ 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
pregentations before the Committee as well as to engage in the

more informal question and answer sessions with Committee members

and EPA gstaff. This process has improved the quality of the
scientific dialogue on issues of national c¢oncern and has provided
a 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.

. An effective working relationship has developed between
EPA and CASAC. Through the closure statement the Agency depends,
upon CASAC to advige it on the scientific adequacy 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.

-3~



DEVELOPMENT OF AMBIENT AIR QUALITY STANDARDS
A. Legislative 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
health and welfare with an adequate margin of safety. Rey
provisions of the present Act are included in Figure 1.

In order to establish an ambient air gquality 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 criteria 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 c¢riteria 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 safety. &
secondary standard must be adequate to protect the public welfare
from known or anticipated adverse effects. Following the proposal
of any primary or secondary 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 quality standards and specified certain additional
requirements (Figure 2). For example, the 1977 Amendments reguire
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
documents. The SAB's authority to comment on draft criteria
documents was statutorily established by the Environmental
Research, 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 anh
independent body made up of scientists and other experts from
outside the Agency who have substantial scientific and technical



I

FIGURE 1
CLEAN AIR ACT:

KEY AIR QUALITY CRITERIA AND STANDARDS PROVISIONS

o

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

ISSUE CRITERIA DOCUMENTS CONTAINING LATEST
" SCIENTIFIC XKNOWLEDGE 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 NATIONAL AMBIENT ATR QUALITY STANDARDS

PROTECT PUBLIC WELFARE FROM KNOWN OR ANTICIPATED
ADVERSE EFFECTS

PUBLIC WELFARE DEFINED TO INCLUDE EFFECTS ON:
S0ILS o WATER o CROPS o VEGETATION o ANIMALS
WILDLIFE o WEATHER o VISIBILITY o CLIMATE
MAN-MADE MATERIALS ¢ ECONOMIC VALUES

PERSONAL COMFORT/WELL BEING
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FIGURE 2

1977 CLEAN AIR ACT AMENDMENTS:

KEY ADDITIONAL PROVISIONS BEYOND 1970 ACT

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

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

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

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
109(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, once 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 OQuality Criteria

During the past few years considerable change has taken
place in the approach by which the Agency reviews and revises air
quality criteria. These changes include reorganizations within
the Office 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 effects,
pollutant transport and transformation, and health effects of
ambhient 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 criteria
documents rests with the Environmental Criteria and Assessment
Office (ECAQ), a subdivision within the 0Office of Research and
Development (ORD), The establishment of this office in early
1978, as a successor to ORD's Criteria and Special Studies Office
(C8580), resulted from ORD's recognition of the need for a more
formalized preparation of air quality criteria. This awareness
stemmed, in part, from major c¢riticisms leveled by the Science
Advisory Board during its review of the lsad criteria document and
from 1977 Clean Air Act Amendment requirements to revise all
existing criteria documents. At least four managerial changes
distinguish ECAQO 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.
Closure is intended to supplement other forms of channeling
advice such as transcripts, individual notes, and official
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 alil
or part of the full committee report. A sense of the
committee report would be signed by the chairman,

3 letter from L. Grant, J. Padgett, T. Yosie to CASAC,
June 14, 19792. See Appendix,

.



= 4T

ir

FIGURE 3 SUMMAYTY OF CRITERIA DOCUMENT PREPARATION PROCESS

PREPARATECH AND REYIEW
QF ECAQ ALR QUALITY CRITERIA
DOCUMENTS
THIASE I: DOCIMENT PLAMMIMG AND INITIATION (60 DAYS}*

THITIATION OF LITERATURE SEARCH AND ARTICLE PRO-
CUREMENT PROCEDURES - WOTICE IN FEDERAL REGISTGR

ASSIGRMENT OF PROJECT MANAGER AND OTHER ECAD STAFF
MEMBERE TO DOCTMENT PREPARATION THAM

RECRULTMENT OF INTERWAL EPA TASX FORCE AND OUTSIDE
CONTRIBUTING OONSULTANTS

PEVELOPMENT OF WORK PLAN AMD TIMETABLE FOR DOCUMENT
PREPATRATION - DEFINITION OF DOQUMIENT OONIENTS

BRIFFING OF EPA SCIEMNCE ADVISORY BOARD {SAB/CASAC)
OH DOCIMENT PLAN AMD COWTENTS

PFlASE 11: PREPARATION OF WORKING DRAFT (60-90 DAYS)
ACCIMULATION AMD ANALYSIS OF PERTINENT LITERATLRE

WRITING QF ROUGH DRAFTS OF COCUMENT SECTTONS - MAINLY
SIBMARTZING RELEVANT PUBLISIIED STURIES

PRELIMINARY MEETINGS OF AUTHORS 10 EXPAHD INITIAL
DRAFTS - INITIATE CRITICAL ASSESSMENT OF STUDIES

TYPING AND CIRCULATION OF WORKING DBAFT 10 INTERNAL
TASK TORCE AND CUTSIDD REVIEWING COWSULTANTS

PHASE fI1: PREVIEH AND REVISION OF WORKING DRAFT (60 DAYS)

COHVENING OF LCAC TEAM, DOOMINT AUTHONS, EPA INTERNAL
TASK FORCE, AND REVIEWING CONSULTANTS AT 1-3 DAY PUBLIC
HORKSIIOP

FOLLOW-UP MEETINGS OF ECAD STAFF, REVIEWERS, AND
AUTIERS AS NECESSARY TO RESOLVE REVISION 1S30ES

POST-WORKSIIOP REVTSION OF DOCIREHT WORKING DRAFT
CRITICAL READING AND EDITING OF DRAFT DY ECAD STAFY
TYPING, GRAPUIICS, AMD PRINTING OF EXTERNAL REVIEW DRAFT

Minimum time necessary ta complete phase shown in parentheses.

PIASE 1V: PUBLIC REVIEW OF EXTERMAL DRAFT (60 DAYS)

FUBLICATION OF TEDTRAL REGISTER NOTICE ANWOUMCING
AVATLABILITY OF BXTERWAL REVIEW DRAFT OF DOCUMENT

CIRQULATION OF EXTERMAL DRAFT TO OTHER GOVERMMENT
AGEMCIES, EPA'S SCIENCE ADYISORY BOARD {SAB/CASACY,
AMD THE GENERAL POBLIC

ECAQ REVIEW OF PUBLIC COMMENTS
FORR POSSIBLE REVISTON OF THE CRITERTA DOCUMENT
PRTION TO REVIEW BY TIE CASAC

MEETTHG OF £CAO0 STAFF, OTIER EPA PERSOMMEL, AND
COMSULTAMTS TO PREPARE FOR SAB MEETING

FRESENTATION AND REVIEW OF EXTERMAL DRAFT AT PUBLIC
SAB MEETING
PIASE ¥: POST SAB MEETING DOOURMENT REVISION (60 DAYSY

DEBRIEFING OF ECA) STAFF, CTHER PERSOWNEL, AND
COMSULTANTS

IN-DEPTH CATALOGING, REVIEW, AMD AMALYSTS OF SABS
CASAC AND PUBLIC COMMENTS DELIVERED AT CASAC MEETING

ASSTGMMENT OF SPECIFIC REVISION RESPONSIBILITIES TO
ECAQ STAFF HMEMBERS AND CONTRTEUTING CONSULTANTS

EXECUTION OF REVISION ASSTGHMENTS AND COMSULTATION
NI INDIVIDUAL SAB/SCASAC MEMBERS AS NEEDED

TYPING, EDITING, AND REPRODUCTICN OF REVISED DRAFT
AND RESUBMITTAL OF DOCUMENT TO TIE SAB/CASAC

PIASE ¥I: TPFINAL SAB CLOSUBE AND PUBLICATION {60 DAYS)

RECIRQULATION OF EXTERMAL REVIEW DRAFT FOR PUBLIC
COMMENT AND SAR REVIEW

ECAD REVIEN OF PUBLIC COMMENTS FOR POSSIBLE REVISTONS
OF CRITERTA DOCIMENT PRIOR TO REVIEW BY CASAC

PRESENTATION AND REVIEW OF EXTERMAL DRAFT AT
PUBLIC SAB/CASAC MEETTHG

SUBMETTAL OF WRITTEN SAB/CASAC COMMITTEE
REPORT ON DOCUMENT TO LPA ADMINISTRATOR

TYPING, EDDYING AND PRINTING OF PREPRINT
AND PEELTCATION OF CRITERIA DOCUMONT




FIGURE 4
FORMAT FOR SAB/CASAC CLOSURE MEMORANDUM FOR CRITERIA DOCUMENTS
o CHAIRMAN'S SUMMARY OF OVERALL CONSENSUS OR MAJORITY VIEW
REGARDING COMMITTEE'S EVALUATION

) 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
Described, Interpreted, Reanalyzed?

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

Accuracy of Overall Interpretation of Data Base-=-Main
Conclusions Well-Founded and Extrapolations Justifiegd?

o SIGNED CONCURRENCE OF COMMITTEE MEMBERS OR CHAIRMAN ON

REPORT=--SPECIFICS OF INDIVIDUAL DISSENT OR MINORITY REPORT
APPENDED

_10..



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 review of the oxidant
criteria document by the Science Advisory Board. In the review
of that document, charges that the Agency ignored its scientific
advigors 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. S8taff Papar

~ 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 studies
in the criteria document and identifies critical elements to he
‘considered in the development of the standard, In 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 scientific¢c 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 c¢riteria 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 publie¢. Once the paper has been reviewed by the CASAC,
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 RESPONSTBILITIES

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 air quality
criteria and the promulgation and implementation of primary and
secondary ambient air quality standards. OQuoting from the
statute, the Committee's duties include the following:

"Not later than January 1, 1980, and at five-year
intervals thereafter, the committee...shall complete a
review of the coriteria published under section 108 and the
national primary and secondary ambient air quality standards
promulgated under this section and shall recommend to the

-11-



Administrator any new national ambient air guality standards
and revisions of existing c¢riteria and standards as may be
appropriate....

Such committee shall also (i) advise the Administrator
of areas in which additional knowledge 1is reguired 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 reguired
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 quality standards."

In addition to these statutory reqguirements, CASAC's
desionation 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 Administrateor 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 quality 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 gix times per vear. 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 previocusly noted, as a committee of the Science
Advisory Board, CASAC, pursuant to section 8(e) of the
Environmental Research, Development and Demonstration 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? fThe
Clean Air A¢t requires that the Committee review all of the air
guality criteria documents published under section 108 of the 2Act.
Since the Agency had already announced its plans to revise
existing criteria documents, the Committee dJecided that the most
useful approach was to review the scientific and technical
adequacy of new criteria documents. This c¢ourse of action has
provided the Committee with greater opportunity to exercisge 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 ¢ffects on public
health or welfare produced by exposures to a mix of air
pollutants. Examples include the following:

o At the first meeting of CASAC in November 1978,
Committee members recommended that the 2Agency issue
a combined sulfur oxides/particulate matter criteria
document. The Committee reaffirmed this advice in
Aungust 19380,

o CASAC has noted the significance of health effects
produced by combined SO,/PM exposures or with
pollutants combined witﬁ NO, or Os.

o 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 scientifi¢ knowledge
with regard to precursor emissions, transport of
acidic 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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Date

FIGURE 5

Chrconology of CASAC Meetlngs, Agendas, and Major Recommendations -

Agenda

Major CASAC Conclusions/Recommendations

Hovember 1-2, 1978

Janvary 29-30, 197%

Japuary 30-31; 1979
{CO Subcommlttee)

Juna l4-15, 1979

Process of Setting WAAQS and Standards
Currently Belng Deweloped

Schedule and Procedures for Preparing
Criteria Documents

Development Plan for 50,/PM Criteria
Document

Review of N0, criteria document

Review of ©0 criteria document

Revised COQ criteria document

D Staff Paper

CASAC endorses joint criteria document appreach

CASAC recommends substantlal revisions in assess-
ments of gelentiflc studies of health and welfare
effects from N0y, EPA agrees to revise and resubmit
eriteria document for CASAC review,

€0 Subcormittee advises revialon of -ciiteria
document to ampllfy comments on certain issues and
studles, but Subcommittee 1s In general agreement
with criterla document conclusionsa. i

CO Subgommlttee concludes revised CO criteria
document is scientifically adeguate for standard
setting.

1. critlcal COHb lewvel reached at 2.7-3.0%.

2. Modeling technlques acceptable.

3. Exercise level assumptions reasonable.

4. Averaging times approprlate.

5. Aggravation of angina described as adwverse
health effect.

6. Use 1978 Aronow passlve smoking study in
considering margln of safety.
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Date

FIGURE 5 (Continued)

Chronology of CASAC Mesiings, Agendas, and Major Recommendations

Agenda

Major Conclusions/Recommendations

June 15-16, 1970

March 17, 1940

August 20-22, 1980

Report to CASBAC of CO Subcommittee on
griteria document and staff paper reviews

Comnilttee Procedurss

Review of EPA Issues Raper, "Facts and
Issves Assoclated with the Heed to
Develop a Hydrocarbon Criteria Dgoument"

Briefing by ERA Oxidants Research
Committee Cochalrmen

80, /PM Criteria Document Review

Outlines of staff papers for S03
and PH

CASMAC authorizes preparation of memo to the
Administrator affirming conclusicns of CO
Subcommittee

CaASAC adopta 'closure" process.

CASAC agrees with the conclusion of the EPA issuss
paper £hat, at ambient levels, BC as a class does

nok cause adverse health or welfare effacts.

Commltkde recommends that individoal hydrocarbons

need careful evaluation, howewer. CASAC authorizes
preparation of a memo to the Administrator summarizing

its conclusions.

i. Retain combined S0,/FM criteria document.

2. HNeither BS, COHS, or TSP adequately reflect key
physical or chemical properties of PM; inter-
conversion among BS, COHS, and TSP is not
scientifically acceptable,

3. Adopt guidelines for selection of key epidemio~
loglcal studies.

4. Short-term peak exposures of 5072 of more concern
than low, chronic level exposures.

5. Expand acldic deposition research. EPA should
prepare separate integrated document on acldic
deposition.

6. Revise criteria document and resubmit for CASAC
review.
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Date

FIGURE 5 {Continued}

éhronology of CASAC Meetings, Agendas, and Major Recommendations

Agenda

Hajor Conclusions/Recommendationg

November 13-14, 1980

February 6, 1981

(Subcomnittee
on Health Effects
of Hﬂz}

tlarch 10-11, 1981

Bevised HOy criterla document

B4 staff paper

Briefing on proposed revisions
to ambient €O standard

WOz staff paper

Preparation of report to Adminlstrator
and Congress of princlpal findlngs and
recommendations.

bocuament adeguately addresses previous CASAC
crlticlems and is sclentifically adsguate for
standard setting. BAuthorlzation provided to
inform Administrator of CASAC conclusions through
preparation of a closure memorandam.

Welfare effects data adequately presented and
interpreted. Iilealth effects studies owver-
interpreted. Health studies need further discussion
hy CASAC.

1. tlo clear—cut evidence of adverse health effecks
in clinical studies at HCz levels below 1 ppm,

2, Mo single study seen as providing a gquantitative
basis for selecting effects levels, EPA should
draw From a composite of animal, cliniecal, and
epldemicloglcal data to determine an effects
leval,

1. Subcommittee recognized the need to Erotect
agalnst both short and long-term health effects,
but no consensus was drawn on the form of a
standard,

4, Staff paper will be revised and resubmitted to
CASRC,

1. Re-apffixm use of amblent standards to control
criteria pollutants.

2. Expand CASAC review role in NAAQS development,

3, Establish new research grant program specifically
to pupport standards developmant.

4, Strengthen procedures for development of
next five-year cycle of criterila documents.

5, Prepare more lnterpretive criteria documents and
include discussion of the possible forms,; ranges,
and numercial values for the standard in the -
staff paper.

6., Contlpnone development of rlsk agsessments for use
1n setkting standards.

7. Public partlclpation in CASAC meetings has

imﬁroved the NAAQS standard-sgsetting process,
8. EPA-CASAC working relaticnship is constructive.
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FIGURE 5 [Contlnued)}

Chronology of CABAC Meetings, Agendas, and Major Recommendaktlons

Date Agenda Major Conclusions/Recommendatlions

July 7-9, 198k Revised 80,/PM Criteria Document 1. With revisions suggested by CAREAC to be
’ incorporated in Vols, II-¥, and with the
preparation of a revised Vol, I which the
Committee will recelive by malil, CASAC agrees
in principle that the criteria document is
sclentifically adequate for use in ztandard
setting,

Particulate Matter Staff Paper 1. CASBAC recommends a 10 micrometer size cut for
a revised ambient partlculate standard.

2. EPA staff should develop a stronger case 1n
support of a secondary standard for fine
particles,

3. The numerlcal ranges statad in the staff paper
are reagonable, but more work is needed to
supplement epidemiclogical studies with human
clinlcal and animal toxicological data at both
the upper end and lower end of the ranges.

4. The case for a 3 mile aircraft visibility standard
has not besn made,

5. Duplications and incgnsistencies between the staff
paper and various sections of the crlitegia document
sirould be resolved; also, further modifications in
the criteria document suggested by CASAC should
resultk in similar revisions in the staff paper.
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FINDINGS, RECCMMENDATIONS, AND COMMENTS OF THE CLEAN AIR
SCIENTIFIC ADVISORY COMMITTEE

1. National Ambient Air Quality Standards

The Clean Air Act ¢alls for the development and promulgation
of National Ambient Air Quality Standards for ubigquitous
pollutants which, in the 2Administrator'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 contrel, 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 gquality 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 Quality 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 emission
standards, alone, would not be sufficient for the control of
atmospheric levels of such pollutants, whose concentrations are
superimposed in the atmosphere.

National Ambient Air (uality Standards are also a reasonable
way of controlling pollutants formed in the atmosphere, such as
ozone and other photochemical oxidants and nitrogen dioxide. In
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 guality to emission sources are not good
enough to use emigsion standards by themselves to protect air
guality for pollutants formed in the atmosphere.

For some pollutants, both approaches are utilized
simultaneously, 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 vehiclie 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
rerformance 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 is 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
Alr Quality Standards

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 critical evaluation of these data
needed by the Administrator in developing a standard, the EPA's
Office of Air Quality Planning and Standavrds (QAQPS) has prepared
a "staff paper" for each criteria pollutant. The staff paper
discusses those data, cited in the criteria document, which OAQPS
believes provide the best scientific basis for a2 standard. At the
request of QOAQPS, 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 rédview of a ¢riteria document and its
associated staff paper by CASAC, OQAQPS prepares a Requlatory
Dec¢ision Package (RDP) which, for the first time, addresses the
issue of one or more numerical values for the air guality
standard. EPA has not sought CASAC advice on the RDP perhaps
because it believes that CASAC input at this stage would invelve
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 paper. 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 guality, and the technolegical
feasibility of monitoring and contrels.
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FIGURE 6 NATIONAL AMBIENT AIR QUALITY STANDARDS
SETTING PROCESS
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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 guality of decisionmaking on NAAQS,

To summarize, CASAC believes that it should review RDP's in
the current, uncompleted round of NAAQS reviews. If, 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 Long-Term Commitment to Research in Support of Air
Quality Standards Development

In recent CASAC reviews of the air guality criteria
doguments, it became c¢lear 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 variaticons in tﬁe 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 H 504), which in turn are
transformed to less toxic pollutants (NHyNOg,(NH,) 25Q04) .

For the pollutant class known as particu ate matter which includes
secondary aerosols resulting from the oxidation of NO; and SO

as well as ash, soil, diesel exhaust particles, ete., 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 questions. 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 standards
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, cerash
programs have been initiated only two years or less before the
data were needed for decisions. B5uch a time frame makes it
difficult to enlist the services of the kinds of research talents
needed to address the fundamental questions. Some of the research
needs which face EPA today were apparent when the initial air
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 jits Health Effects Research
Labhoratory and Environmental Sciences Research Laboratory has
made, and will continue to make, important contributions. In
addition, some of the newly created university-based EPA-sponsored
research centers have program elements which involve research
related 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 Foundation (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 1s 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 its
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
rasearchers, but also including some EPA research personnel,

There are currently four panels and they meet three times each
vear. In the first full year of application, the panels reviewed
658 grant applications and approved 207 of them. Those that were
approved were given a scientifiec 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.
0Of 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
significant differences., Each NIH Institute (NCI, NIEHS, etc.)
has a scientific council composed of extramural senior scientists.
Each council meets three times a year to evaluate the grants
assigned to that Institute and previously 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 employees, 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 whe 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. NIH Councils can make five-
year commitments of support for approved research grants (subiject,
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 years.

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 who 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.

Our 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 Lo 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 gquality 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 compllation of the
critical unresolved issues relative to the setting of an
NAAQS for each of the criteria pollutants. For a given
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II.

FIGURE 7

CASAC Recommendations for Establishing a Long-term Ongoing Research Program in Support of the
Development of Amblent Air Omality Standards

Suggested Mechanisms for Support of Research

1.

2.

Solicitation of long-term (up to 5 years) resesarch grant applications {patterned after the systems used by NIH,

i.e., Request for application (RFA), based upon broad description of research needs}.

Peer Review of applications by current EPA supported Review Panels, or by special review panel with similar
quallfications, providing summary statement on approval and priority score or disapprowval,

Review of summary statements by a Council for Research on Amblent Standards Development fox relevance te standards

setting (similar to the adviscory role of an MIH Council in the HIH Grants Program).

EPA commitment to continuning support of the approval applications for wup to 5 years, contingent upon
satisfactory progress. ' ’

Major Areas of Needed Research for Ambient Standards Deyelopment

1.

Fundamental Studies of Exposure-Response for Criteria Pollutants
a. Animal toxicology--short-term and chronic exposures

b. Clinical studies--short-term exposures of homan volunteers
c. Population studies--epidemioclogy of expossd humans

Fundamental Studies of Atmospheric Composition
a. Prlmary pollutants--temporal and spatial distributions downwind of sources and potential for population
exposure

b. Atmospheric transformaticns--temporal and spatial distributlons of secondary pollutants, thelr chemiecal and

physical properties, and their atmospheric lifetimes under various conditions of temperatuxe, humidity,
actinic radiation, transport, ete.
c. Bpatial wvariations wlthin an alrshed
1. center city wvs. suburb
2. ground level vs. elevated sites
3. oputdoor vs. indoor

Developnent and Improvement of Alr Samplers, Monitors and Devices for Determining Personal Exposures
a. Samples for size-selective sampling of aerosols--for both fixed station and personal sampling

k. Improved samplers andfor monitora for reactive species, such as HyS04, KOz, HNO3, volatlle and/ur reactive

crganics in or on aeroscl particles and in gases, ete,
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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 resgearch program in support of standards
development, as well as take advantage of the staff's
familiarity with the issues acquired during the preparation
of the ecriteria 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
criteria document, ECAO should conduct a public workshop to
develop, update, and refine the c¢ritical issues to be
addressed in preparing the criteria document. The workshop
panel should include a cross-section of scientists and
engineerg 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 Producing a Criteria
Document

1. ECAOD, 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 ECA0, 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 hy the authors to
incorporate the input from the authors' workshop.

3. The reviged dratft of the document should then be
reviewed at a workshop attended by the participants in the
original critiecal issues workshop.

4, The document should be revised by ECAQ to incorporate

the input of the critical issues workshop panel and be
issued as the first external review draft,. :
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5. O0A0PS 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 quality standard by the Administrator.

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

7. 'The c¢riteria document should be revised, as
necaessary, to obtain closure by CASAC.

5. Form and Content of Ambient Air Quallty Criteria Documents and
Staff Papers

The 1970 Clean Air Act specifies that criteria documents
must gontain the latest scientific knowledge useful in indicating
the kind and extent of all identifiable effects on public health
and welfare. The ¢riteria documents prepared by the Fnvironmental
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 c¢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 quality. The remaining studies could
be referenced in a bibliography. EPA has agreed in principle with
this recommendation for development of the next five-year cyecle of
criteria documents.

If the criteriaz 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 publie 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 adeguate margin of
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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 these issues is
known as risk analysis. Risk analysis is a methodology used to
determine the probability that specified events will occur 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: assessment of the probabilities of risk based
upcon available scientific data; and the evaluation of risks based
upon their probabilities as governed by the risk assessmenﬁ
process and their value as determined by the policymaker.

EPA has initiated a Risk 2nalysis Program in its Strategies
and Air Standards Division (SASD) to evaluate alternative risk
asgessment methods with the aim of eventually incorporating risk
analysis 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 assessment approaches,

CASAC recommends that EPA should continue its efforts to
apply risk analysisz in assessing and gquantifying 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, riszk 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 has 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 concern. 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 Air Ouality Standards,®
Business Roundtable Air Quality Project, Vel. 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
scientific data and issues. The result has, we believe, enhanced
the decisionmaking 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,
howevey, 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 adequacy 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 adeguacy of standards.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ADVISORY COMMITTEE CHARTER

CRGANIZATION AND FUNCTIONS = COMMITTEES, BOARDS, PANELS AND COUNCILS

CLEAN AIR SCIENTIFIC ADVISORY COMMITTEE

OF THE SCIENCE ADVISORY BOARD

1. PURPOSE. This charter is reissued for the Clean Air Scientific
Advisory Committee (of the Science Advisory Board) in aceordance with
the requirements of section 9(c) of tha Pedeval Advigory Committee
Act, 5 U.S.C. (app. I) 9{c).

2. AQTHORITY. The Commitiee iz authorized under section 109 of the
Clean Air Act, as amended on August 7, 1977, (42 U.5.C. 7401 et seg.).

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

- activities necessary to meet its responsibilities. The Committee
will cocrdinate 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 iz authorized for any purpose
congistent with this charter. The Committee will report to the
Adminigtrator of the U.S. Environmental Protection Agency.

4. FUNCTIONS. The Commlittes will review criteria documents for air
quality stapdards and will provide independent soientific advice in
response to the Agenoy's redquest and, as raquired by the Clean Air Act
Amendments of 1977, it shall:

= Not later than Jamuary 1, 1980, and at fivew~year intervals
thersafier, complete a review of the criteria published under
gection 108 of the Clean Air Act and the national primary and
secondary ambient air quality standards and recommend to the
Admipnistrator any new national ambient air ¢uality standards or
revision of existing criteria and standards as may be appropriate,

Initiated by: PM=213



ADVISCORY COMMITTEE CHARTER

=~ Advise the Administrator of areas where additiconal knowledge isx
required concerning the adegquacy and basis of existing, new, ox
ravised national ambient air guality standards,

=~ Describe the research efforts necessary to provide the reguized
information,

-~ Advige the ‘Administratnr on the relative conkribution to air
polluticon concentrations of natural ag wall as anthropogenic
actlivity, and

=~ Advize tha Admipigtrator of any adverse public health, welfare,
gocial, econumic, or energy effects which may result from various
strategies for attainment and maintenance of such natiomal
ambilent air guality standards.

5. COMPOSITION AND MEETINGS. The Administrator will appoint a Chairman
and six members including at least one member of the Naticnal Academy of
Sciences, one physician, and one person representing State air pollution
control agencies for terms up to four years, Members shall be persons

who have demongtratad high levels of competence, knowledge, and expertisze
"in scientific/technical fields relevant to air pollution and air gquality
issueg. Members of the Committee become members of the Scisnce Advigsory
Board, and the Chairman of the Committee, or his designee, shall serve as
a membar of the Executive Commititee of the Science Advisory Board. The
" Committee will meet three to zix times per year, A full=time salaried
aofficer or employee of the Agency will be present at all meetings apnd is
‘authorized to adjourn any such meeting whenever this official determines
it to be in the public¢ interest. Support shall be provided by EPA through
the offices of the Sclence Advisory Board. The estimated annual operating
‘cost will not exceed $150,000 and two work-years of staff support.

6. DURATION. The Committes will be nseded on a contimuing basiz. This
charter will be effective until August 7, 1983, at which time the Commitise
charter may be renewed for another two-yvear period.

JUN 2 6 1981 J %M

Approval Date Administrator

Data Filed with Congress




w, j UNITED STATES ENVIRONMENTAL EROTECTION AGENCY
"t gt . WASHINGTON. 0.8 20483

Jume 14, 1878

« GFEEE oF THE
ADMIMIZTRATOR

SUBJEST: Recommandad Proczdures for Inveiving dhe Clesn Air Seiambi®ic
Advisory Commitise (QASAC) in *he Review Process for Ratiomal
Amaiemt Air Quality Swandards

FROM: Lagter 0, Grant, Ph.D,
Dirweiar, Savisonmen: Criteriaz and Assessmamt 0FFice
QFFica ¢F Resazreh and Devalcpment

Mre. Joszph Padgst:s -
Jirastar, Stratzgies and Ajir Standards Divisiom
Q¥ of Afr Quality Planning and Standards -

Mr, Tar=y F. Yosia
Staff QFiecar, Clean Air Sciemtivic Advisary Commitize
Science Advisgry 3nard :

Intruduc=iun

T rm

5PA 3= have nald saverz] disousmsioms as 2 fllow=un o She Janumry
SAE/CASAL meeting concarning possiblz ways far CASAC 42 beroms invaived inm
the ravisw process far National Ambient Aie Qualioy Siandards (NAAQS).
Tnis memorzndum comizins & Tist of praopeszls and procedurss armived z
during these discussicns, MWe srs hopefy] thal agrasment can be reached with
cmmitoRe mempers on e cantant of these m-uansals ar the Fforthomming
mesting of CASAC. .

E2A is required ravige and revisa, i7 nec=ssary, asgh NAARLS avery
*-}ve years. The currsnt s:menuie Tfor areposz]l of 4 revisad gtzndard, or
reaTFiTnEtion of an existing ene, is s Tollows:

& ‘ Augusyt 1879
NG2 November 1S7%
Particulates  May 1880

Eteb d May 1280

Promicaticn would gosur six momshs af™er progmsal, These schedulss

inciyde time Tor SAB/CASAC W review e criterd:s document in a public meewine,

with 3 comTingency allowed vor a sacond mesting, {7 nesded, Aczoriing
the Clasm Air Acs Amendmanes of 1377, the reviaws must 28 comelened, f.a.
z rayised standard promuicztad (iF nemded), by Decwmiver 31, 1380,

Tne Sciance Advisory Zgard nas pizyad 2 kay male for seme Time in
, amsuring NET the oritariz doooment is siiemTiTiezlly adenusts for osTEndars
satTing. Heowevar, the 3AZ2 nas net pareicisatad in T renzinder o7 e
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standards dovelapment grogass. With fhe estzhlisiment ¢F tha (lezn Alr
ScienTisic Aav-rsary Commritosa, mandated Dy Cangrass, we NMeed &0 daveioo

wiwh CASAC precsdurses to deina wiat CASAC should review, the type of

sutput o resuli from such reviews, and how these reviews can be acsommlished
crmsishent with Cangrassiconally mandatesd fime schedules.

Fer the purposas of discussion, the NAAQS standards development procsss
= be divided imtn the Tollewing ecmEcnents, 2ach of witich we suggasy De
cansidersd for CASAC reviaw:

T. Criterda anmnt

Z. Imiications for standamd set'mg of critical health seudies -
. 3= Risk assessmant :
4. Regquiatory analysiseeeconoiric, anviremmental, ensray, ursan anti
commmity - inpaces
3. Overz2l] sandards davelomment methodolowy

Invalvemems of CASAC im eack ¥ thmse commomants is disgussed belgw.

Criteria Jocumen®

The review of criwzria documen®ts {5 2 treditiomal funcxion of the
Science Advisary Scard {new the SAB/TASAC) and zlreacdy has bean integretsd
inte the sizndargs deveicpment schadule. Qne sienitecant issue thar
ramzing io be resgived, howaver, is “he approach by wirich tha Sovironment
Critaria Assassment Ufce recajves some writisn assassmen? trom CASAC
cncarning the conten™ and quality of a criteriz document for i%s use in
Tmenuarss davelspmamt. 7Trfs issue cam be termed "closume”, Closure

renresants a “sansa of Whe oommicize® detmrwination upon e sefamsivie
aaenua:y ¢t 2 =i4aria dommant for regulaTory pursosas 2t @ specitic point
in =imm, based upon the imformrtion curvemtly availablse, Clesure iz intandag
49 suppiemmmrt sTner varas oFf chmneling acvice sush as TEnsoicts, individusl
motes, and ofMeial cremitias minulas. 'he gverall purpesa of clusure,
theretore, 15 t0 ensgrs fhai e cmmitiss hag gﬁven axglicit writtan advien
omerrming 2 erftaia dogument so0 that in *-‘m TuTure the commiTize’ s zasition
will not ba misunderstoad. Iosodied within he :nn:ant. 7 closure is thal,
when necsszary, individuai ot Thss members can submod writsan minority
raoorss iT they disagree with all or pare of the fyll comomities reSor. A
sansz of the commritzse repor would he signed by the chairman and seET
I car.

Soms addisional summeshions Yor how The closure progess wieny he
zowmel{shed are included ameng ihe aovended materizis witich surmmrizs
ha six phassg now typicaily invelved in the presarzvion and review of
e-taria documenss. The 1asi thres pizsas oullined in tha appended
suymEry concsrn stEos invoived in e sxtarnz] review of the doruments,
This inciudas, a5 indicated under Phasa IV, SAB/CASAC review of any
inisial axtarmal dre’t oF 2 dommmnt. Aisu, 25 indigazad wmers, it would
2e usatyl == have .'nm the SAS/CASAC, or cne 97 143 subcommitoass oizrged
w‘i"“l e raview, 3 Tormal T renore wiich details the axiznt itz wiich
Tia \.....,..... - ==-q,-t::e-wnr;1= gr subcomEritTas oonouns with whe contsmes and
emmeiusiens oF e dooment and witich 3isc goimis cut any soecivic chjaoTicns
s prohlems ragarding the axtarmal draf=. . Fhase ¥, 331 Towing whe inivial
3AE/CASAD meating, weuid inveiva: (7} revisien of e docowens oy STA/RCNY
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MW mmm iy

in ragponsa w0 the points or issues raisad by the public 2and he SAZ/CASAC

in commenting on the external drat®, and (2) resubmit] ef the document &
SAB/CASAL Tor furvher evaluation. Phasa VI, it is suggesuad, should invelve:
(1) individual SAB/CASAC comwittas memBers conveying their impressiens of
tha rwvised document t3 the chairman and (2) the ¢hairman, upon detarmining
e averzi] sansa of the commitize, then initiating appropriate furdher
steps, e.¢., calling for another SAB/CASAC public review mesting or prepnara-
tion &F a ¥nal commitose rengre. A oropused format o commitimae resorts,
including pareicular issyes or quastions =hal® we Teel should be Focused on in
wheir waluations, is included on page thres of the Appendix.

 Flease notz the time perdods that we esiimzts should be associated with
aceomnlishing sach @Ff the $ix phasses, In order to expedi®s the procmss of
completing the final threa phasss, we syggest that agreement be reached
hatweon IFA and SAB/CASAC regarding 2 maximum time within witich weitian
commritize renords would He filed follewing any public mavisw meating on
initial axtsrmal dr=ft of the documemis or Hhsir final commritinse regors
regarding latar, revisad versisns oFf documents resubmited al the and ofF
Fhasa V. Provizien o7 the SAB/CASAC commritizs reports o EFA within a
ralztively shore, but reasmnabie tims Frama, i3 crucial in grder o ensars
that s Agsncy <2n h2 responsive $2 the advisary group and yet still .
mmmler the critariz documents and other, subsequent stans in She stapdards = 7. or
deveicomant procsss in timely Tashien sg as tn mest Congrassisnally-wandaig .
4 courtearadered deadiines,

Tomiieazicns for Stendard Setsing of Ceitical Healsh Studfes

Follewing comolstion of the oriteria document, A mus® develop 2
retionale Tor a proccssd standard.  Factors wilich mest e considsred in
the ratimmale-are the malavant hesl®th studies and Seir qualily, serigus-
nass g¥ healsh evfecss, {densification of sansitive populations, risk o
sublic health, averaging time, 217owahle axonadancas of the sizndars,
and margin of safety considerations. These faciars are evaluated by e
requiatory office (QAQPS) in armiving 3t 2 fimal recommendation & The
Administreisr. It is recommendsd they CASAC svaluatz, prigr @ propesal,
tite citical healsh studies amd their relavanes in sztving 3 st2ndard,
as well a2 other Tackors wiich will influsnce the ™nal sTandard,

Régk Agsessmamt . o .

A ™izgk assassant tmetmigue for aoplicetion o QAQPS sianderds
duvelopman®t nag hesn under developmen:s within the CFTice oFf Afr Quality
Planning and Standzreds (0AGPS) or about fwo vears, (Ozmne was =he
subjacT oF the Tirst anmalysis. AL some fysure time, af¥sr interagency
and vear reviews and ingreasad puhlic undarsianding and scsagtance a7
e tEomicus, we axpees D ysa some Torm oFf risk assasshanc I halo us
daveicn amyient sTandares.



, The QAQPS risk zssassmant fzcimigue was reviewed on April 1820,
1878 by an SAR subcommitiRe an misk assessment. The commitire Telt that
this techmicque was not yet ready or usa in satting ambient standards
o sorengly encouraded us ©n continue development. EPA also was urged
tn sorumturs an expended program wiich wauld develsp, avaluata, and
possibly test altarmative tzemmiques appliczhle +o the siandard ssteing
orocses,

The risk assassoemt commitise had no objections *o Qur per<orming a2
»isk assessment for D as z mesng oFf continued develamment of risk
| assParmanT meTiodoiogy.. Howaver, we have consiuded that fhe potontial
citfulcy we would have in assuring the pudiic that the resulis of 2
sk assaszment wauld have no impact on sajecting a GO standard arguss
Tor delaying this assassmanmy umtil 2t Jeast afioe proposal.

ATHicuch there {5 2 separzfz SAE ommrittme on misk zgzzsoiemt, we
recommend wnat CASAC bs orisfzd on 2he QAQPS methedology and futurs
develomment plzans since we 4o axpes® o ysz risk assassgpent 2t scoe
Zeimz i help us sat soandards. A resort ant the April SAZ risk assasgment
subenmrivise mesting is an the 2gandz for the June CASAC meating. We
reconvend that CASAC be more Fully briefed in Tuturs mestines on risk
ezagzmame, Tulture plans, and issues related €9 use in s2tlhing NAAQS.

Famiatomr Analvsis

- " The regulztory anziveis includes ecomemic, envivommemzl, anergy,
ang ursan and community impacs amalysas. Thess are r-qu‘r-d Far all -
major requiatory acvicgns and ares relsased in dra®™ at the time of prapasz].
The resylts ars not oo he considersd in st 'mg “":e standar:‘., hmver,

ang *merzftore should not influsnce SAE/CASAC in cxeve'famng The advice
anr:../cr recammendeTions <isoussed in prior saotions. It is planned Shat
Tiese documents will be made zveilahle to the CASAD at "'“ne “ime ot
grepeszl. It is racammendad Shat the CASAC r-w-ia: 2 sat oF reaulatomy
analveds documents for 2t Jezst cna. standart, aiear waleh e comitiza
can dacide wnethar thesa docmenis snouid be routinely raviewed.

Quarall Standard Seteing Methodoliooy

£ iz recommended that the QASAC ¢ongider, frum Tima 4
ave-a:'f stzndard setring methedoliegy. OF particuiar intars .s"
e {dentitication of addivicnal znalyses and messarch wiizh mighs
neadad m {marove ""ze quah*}' g7 4e Tinzl decisieon on 2 simEndard.

ill'
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1. PREFARATION AND INTERMAL REVISW OF S0AQ ATR CRITERIA
A0 HEALTH CTRETS RISK ASSASSVEL SOCTRS

puASE T. OCCUMENT BLANNING AND INTTTAVION (30 DAYS)

Assigmment of Projec: Manager and other $IAQ s’ mempers &
gocumentt presaraticnm team .

Reemuitment of imt=rmal ZPA Task Forse and auﬂ:me cani-ibuting
cansultants :

Development of werk plian and simeetatle for decument arenaratian

Iniciation of literzmre sesrch and article procuremesns procersres

PUAST T1; PRIPARATION OF IN-HCOUSZ SRAFT (30-30 DAYE)

ll’
it
o
E]
i

Ac=umulasian and ane.'fyz'is. e pe'-'“.r'e"
¥eiting of reuch drafes of documens saoticns

F&Hm-inarv mae*:inué g autheors and polishing of igisial drais
Typing and cirsulation of sraliminary raview drzfl T intaruzl

gk fores and three &9 fve osutgide reviewing consuitan=s

FHASE IIT: INTCRNAL REVISW OF IN-HGUSE ORAFT (20 QAYS)

[ ]

' Canve'smg of ElAQ Tesm, cocument awthors, =rR imtarnal tzsk form
and reyiswing :...nsﬂtant; &t T-day in=-ncusa ravisw warkshoo

Follow=gp meatines of EDA0 st2?™F, reviewers and suthors as necassary
Pagtaworksiion revision oF document '

Typing. editing, and srinting of axternal review drats




2. ETRMAL REVIEW OF ZLAQ AIR CRITERIA AND
HEALTH EFrefT3/RISK ASSTZIMENT COCUMENTS

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

Sunlication of Faderal Registar Notice anmouncing availability of

‘axterna] raview dradi of qooument

Cirgulatian of axtarnal dra™ & other covermment agencies, (SAB/CASAC)
and the general public _ .

Maating o EDAQ siaf¥, other EFA persomnel, and comoeibyting consuliznts
t2 anaiyze csmmen%ts and presare Yor SAR/CASAC meating
Prasantztiun and review of extarmal drat™t at public SAZ/CASAC meeting

SAB/CASAC cmmitiaa s52f report summrizing sajor coneerns or
nrobemns

FHASZ Y: PBOST SAB/CASAC MESTING OCCUMENT BEVISION (&0 DAYS)

DebrieTing of ELAD si=f¥, cthar EPA persomel and consuitzmis

[nedesth cataloging,. review, and amalysis oF SAE/CASAC and pubiic
commmres Trom hetore, during, and afear the SAR/CASAC meeting

Assignmens oF spesitic revision respgnsibilities o ECAQ smas™
memzers and goieibuting consulltints

Examrrion oFf revision assigmments and consultztion with indivicual
SAS/CASAC members as nesded o resalve clarity amd oomeant issues

Tywing, aditing, and reorsduc=ion of revised draft and resgbmisi=l
ot dusumest o the SAR/CASAC

PHASE VT: SAS/CASAC CULOSURE ON COCUMENT STATUS (45-23 DAYSY)
Repors of individual SAB/CASAC commiteza memeers &3 cuairmen of group

Qaterstinz®ion by chatrman of overall samsa ¢F tha commitoze and
inmliementztion oF agpraprizta apTions basad on uilowing oitarda:

Majar ahject‘inns/?rc_ﬁ'xm remaining == Hold 2ublic review meeting
Mingr cnjecTiong/Fregiems remaining -- Halg comference <zl
Ho- substantive prublams remzining -— Fresare sensa of commistse resors

If lazwisr, precsed with Fimal 24iving, printing, &nd reiezse of dooument



3. - PROPOSED FORMAT IR SAS/CASAC
REVIEW COMMITT== RETPORTS

Chairmen' s summeary of averall ::nr:znsus or mjority view regarding
commitrag's avaluztion

Focus on evaluaticn of docummnt in terms of:

Completaness of Jiterature review—caverage up-io-dats, kay
mTarences properiy cunsidersd or noted?

Adsauacy of review and- evaluation of soudies--daia acoyrzialy
dessribed, interprutad, reanalyzed?

Clarmity of prasantaticn of datz znd sonclusions-——affacsive
srasansziion of toxn, =bles, FMoures, summriss?

Aczuracy oF overall intarpratziian of datz base—m2in «:::n-.:!-..swns
well-founded and axrapelations justified?

Signed concurrencs of commitias chzirmen a.mi seaT officar on
repgri—siecifics o individual dissant or minarity reser: aspended.
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3%3;; :/’7,._;’ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

iy prs WASHINGTON, D.C. 20480
October 9, 1979

CFFICE OF THE
ADOMINISTRATOR

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

H

. ) ¢ f 7
FROM: Harry H. Hovey, Jr. ‘iﬁ,vfﬁj@'v ‘
Chairman, Subcommittee on Carbon Monoxide ™ !ij::###r'-
THERU: Sheldon K. Friedlander '
Chairman, Clean Air Scientific Advisory Committee
TG The Administrator
Introduction

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

Cn June 14-15, 1979, a subcommittee of CASAC completed its
review of two documents that address the major scientific issues
associated with exposure to 0. These documents were: 1) the
Air Quality Criteria Document for Carbon Monoxide, and 2) a
Preliminary Assessment of Adverse Health Effects from Carbon
Monoxide and Implications for Peossible Modifications of the
Standard (referred to henceforth as Adverse Health Effects memo-
randum)}. The purpose of this memorandum is to summarize the major
findings, recommendations, and comments provided by the sub-
committee to assist you in reviewing the dats necessary for pro-
posing an ambient air quality standard for carbon monoxide as
required by law.

Major Issues Pertaining to the Criteria TDocument

Five major issues pertaining to the CO criteria document
were discussed by subcommittes 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 CG?

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?

5. Does the criteria document fulfull the requirements
of law set forth in Section 108 of the Clean Air Act
Amendments of 197772

ISSUE #1: Identification, Discussion, and Evaluation of Critical
Health Studies for COo.

In general, the subcommittee con¢luded that the criteria
document represents & comprehensive and balanced presentaticn
and interpretation of the information contained within the litera-
ture of c¢ritical health studies for carbon monoxide. Specific
comments were made in relation t¢ the role and importance the
Agency should attribute to particular studies and to related
health issues. Those studies and issues of a major concern
to the subcommittee included:

o the role of the 1978 Aronow study on passive smoking

Evaluation of the Aronow study was discussed within the
context of relating critical levels of blood carboxvhemo-
globin (COHb) to adverse health effects. Specifically,

the subcommittee was requested to advise whether Aronow's
conclusion that a2 concentration of 1.8% COHb produced aggra-
vation of angina pectoris should be relied upon by the

Agency in determining the threshold level for adverse health
effects. In addressing thiz guestion, subcommitiee members
commented upon the methodology of the Aronow study. In
measuring COHb levels in patients sszated in an enclosed room,
Aronow <¢id not account for individuals who were smoking;
conseguently, he did not measure and did not zaccount for

other components of cigarette smoke in the air. The health
effects of CO exposure alone upon COHbL levels of the patients,
therefore, is in doubt. The conditions of this study, as

well as Aronow's 1972 freeway study, raise but do not resolve
the issue of whether there are intaracticns or synergisms
petween CO and other pollutants. The subcommittee recomimended,
however, that the Agency retain the use of the 1578 Aronow
study in considering adverse effects.
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¢ populations at risk

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

ISSUE'#zz Methodologies for Measuring CD.

The subcommittee concurred that the c¢riteria 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 progedures 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 identifying and assessing population exposure con-
ditions from CO, but it observed that the paucity of such infor-
mation limits a more precise understanding ©f health effects
that occur at ambient levels of CC. 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 a decreasing trend. On a nationwide scale, however,
CO emissgions continue to increasge due to the greater number of
aggregrate vehicle miles traveled. The criteria document should
address this issue., (2) CO concentrations represent a2 health
concern chiefly to population groups residing in c¢ities. Host
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 rescurces in the future to attain such profile
improvements in order to obtain a more realistic scientific
appraisal of urban CQO exposures, (3) the criteria document should -
place a2 greater emphasis upon the problem identified in item 2
above, and (4) a section on exposure concentrations resulting
from cigarette smocking should be included within the eriteria
document.
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ISSUE #4: Global Cycle of Carbon Monoxide

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

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

Section 108 of the Clean Air Act Amendments requires the
Agency to establish national primary and secondary ambient air
quality standards for air pollutants based ugon air guality
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 rollutant in the ambient =zir, in varving
guantities. The criteria for an air pollutant, toc 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 pollutant;

{(B) the types of air gpollutants which, when grasent in t%e
atmosphere, may interact with such pollutant to produce
an adverse effect on public health or welfare; and

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

The subcommittee, zfter reviewing the scientific information
as identified, discussed, and evaluated in the criteria dccument
for carbon monoxide, and after receiving 2 reading of Secticn 108
of the Clean Air Act Amendments, ra2zched a censensus thzt ths
criteria document adequately fulfills the raquirements oI law.

Major Issues Pertaining to the Adverse Health Effects Memorandum

The zubcommittes addressed & number of issues tha:t i1l
nflnence a proposed ambient zir guality standard for carbon mon-—
ide. The issuves addressed and the recommendationsg includs the
1lzwing: |

o the role of the 1978 Arcncw studvy in standard zs
The subcommittee recommended that the Agency sSnou
tinue to rely upon the Aronow study L2 & 8]
ambient CO standard but, given the :ac
from the me:hodologicazl approach, i- =

grtaipntizs stemming
nould utilize the
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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%
COEb. One member of the subcommittee dissented from
this f£inding and advised that the critical level was
reached at approximately 4.0% COBb.

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

the principal mechanism of toxicity for standard setting
purposes at this time is hypoxemi=a.

the Coburn model provides the best availabe tool for
predicting CCHb levels resulting from CO exposures.

the findings of animal studies suggest that CO produces
detrimental effects on human fetal development. This
evidence relates primarily to animal studies shcwing
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 and the eight hour averaging times in the
current ambient standard for CO should be retained
because they provide an approcriate time frame from
which to 2valuate health effects from both short-term
and continuous exposures, respectively. 1In 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 CC
eXposures upon persons with impaired cardicvascular
systems, The key issue of concern is adaptability.
while a healthy young person might adapt to hypoxic
stress, for example, an elderly person with coronary
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 CO standard.

Mincrity 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 Aviado has participated
in both reviews of the criteria document and believes that major
scientific problems remain to be resolved before it can be used
as a scientific basis for proposing an ambient air guality standard

for carbon monoxide. His report is appended to the report ¢f the
subcommittea,
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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 carhoxyhemoglobin levels as loﬁ as 1.8
to 3.0% for less than one hour can influence the
heart, cannot be used to determine the threshold 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% carboxyvhemoglobin
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 gquotation from the National Academy of Sciencas
Report on Carbon Monoxide on the significance of the

gxercisa studies:
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"If the results of the clinical studies are
applicable to this large population at risk, then
a 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 carbon 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 c¢linical mani-
fegtations of heért disease. We can only infer the
existence of such a relationship.”

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

adverse effect on human health.

DMA, 8/6/79
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] W 5 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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%"‘"—"’ WASHINGTON, D.C, 20483
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Augnsy 2, 1880
[
Zenmporakle-Douglas M. Costls Tuc:::f;;umun
Adminiszrater

Inviroumental Proteeticon Agenay
40l ¥ 3Strees, W )
Wasghingron, D.C. 204640

Dear ¥r, Cogtla:

The CSlean Air Sgiantific Advisery Commicine of the
Scienca Advisary 3card has reviaewed Zxsarnal Review Dralfy
Ne. 1L, Ape=il, 1980 =~ Aix Quallsy Criteria for Parsigulazs
Matzer and Sulfwr Cxides at i4s meeting August 20=-22, 1%80.
Tha regsulss @f this review will he available in due coursae.

Epwever, Lz eury reviaw of the tashpical arsa entitled
the document "agcidlic precinitation” it beczme evidant
-

1, This is an azyea of ext:zrenms scientifis complexity
in esuaplishing Zism, cuzatizsacive -slationshing Deswean
agissiong of ralavant pellutants, formation of acidic
dey and wet devosivion pDroducms, and whe affacks op Lerreg—
zxizl azad aguatic e¢ogystams.

2. T. S, regeargh iz this azai has daeaanm scane=vy bu=
i5 now burgesgnizg. NWew and relevant rTesesarzsh regulrs aze
eamerziag almess daily.,

3. Dogumantasnion &Ff the gontemmporazy shazagser gf “"wau”
depasition Lg, as yet, izncompletas. TharTe zra anly about threa
vearz of Teliakle network data i the poztheagterzn T.5., et
tkis data base expands daily. The spasial casverage iz th
id-west and wastarn areas is gradually expandiag.

H

4« Data zvailahle u4kus far show that influences on
zgidicy 4ncluda nat oaly sulliur scompouads but alse nitrogen
and chlorids materizls a2s waell as <he byffazing raols &%

thuan:es sush ag ammonia, saleium, Dacnesisgzm and potassiuom.

5. The agosyztem aeffects now seem Lo be Tm=latad Lo vary

comwlicated izferyactiens wita sgils and waters wiitk a soang
dependence o2 olacular farms, especially alumiznum.
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Je gould expapnd furthar on =hase camplaxi:ies izmeluding,
asgpecially, 2he surrently unguantified atmospherx cransfor-
masion Pprecasses that shange primasry emissions to sacondazy
produgts whieh are trapslerred ia the a:tnosphere and subse-
gmantly depesisted on land, water and vegetation. EZowevar,
we believe the special chasactsr of acidic deposition has
Sean described., IE invulvea, as a minimpm, the gritaeria
sollutants of oxides of guliur, oxides of nitroger, hydro=-
¢arbons azod the ¥fina par.;cle fracrion of suspendad
partigulates.

We sucgest 2hat, with the above ¢cemplexities in =miad,
2he Exwvirdmmental Protescticn Agency pIs=SaAre a saparans
fdocument that can recognize and incorperata <he new izformation
on causes, affascts and data bases for all of the vasious
pollutants zTalevant to acidig depaszisziczn (e.g., land, aix,
wiasar imssraceions).

Wa resgognize 2he need 42 iagorporaie axistisg iavormation,
prabanly in somewhan abbreviarad form, in “he prasep: TER and
Sulfur Oxides Critex=ia Dogument »uk wa bDelleve has IPA aad
publig intarassg would he weall sexrved Dy 2he preparztion of
2 doeument thas would lategrzia the problem of dxy and wel
deposision of acidie producges that ¢ould zesylt ix delazarisus’
soological effaghs.

We suggest thisz dooument address "Acidie Depesition”

i a2 complete gexse. As suck, iLic would suppor:t and ausment
riteris documantasion for formulasion of zound ssandazds.,

Sizcerely,

\(}«:&&h 4 Qrwzzw(_

Sheldan R. Priadlander, Chaizzan
Sl=an Air Seientific Advisoxy Cammiszse
Sgiance Advisery Zsoaxd
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iY77 UNITED STATES ENVIRONMENTAL FROTECTION AGENCY
_"_?. [ ; — ] { - - — ~~ h [ =A i [~
S | WASHINGTON. D.C. 20480

acT 2 5 =8

THE ADMINIZTRATOR

Mr, Shaelden XK. Friedlander

Chairman, Clean Air Scientific Advisory Committes
Science Advisory Board

407 M Strast, S. W.

A=101

Washington, 0. C. 20480

Dear Mr, "risdlander:

In your letisr of August 22, 1980 you suggested that IPA prepare 2 documant
that ¢an recognize and incorporats the new invormatien on causas, sfi2cts and
data basas Tor all of the various pollutants relevant fo acidic denosition.

You rigntfuily point out that acidic precipitation is 2 complex phenemenum about
which we Tasrn more 2almost dajly. Because of this [ have askad my sta?f to pull
together & comprehensive document which tays out the stata of our knowledge -
with regard to precyrsor smissions, pollutznt transtormation to. acidic compeunds,
pollutant transport, pollutant deposition and the effects (both measured and
gotantial) of acidic desesitisen. 1 have asked my staff to outline at the
appropriate level oF detail the contamts of such & document for the raview of

vour commnitiss.
ihcersly yours, {fﬂ,,#'

Pougyas M. Caostle
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCQY
WASHINGTON, O.C. 20460 oo
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arFrmct or
TeE ARMIMIESTRATOR

Zonuzable Douglas M. Costlae
Administrator

Znvizdumental Protecstion Agancy
401 M Strasas, 3SW

Washington, D.C. 20460

Dear M», Cos=le:

Throuchesut gour review of =zhe Drzaf:s SQ2/7PM Critexia
Pasument one csonitipuing Sfrustrasion was the laeck of paer
review of =his document. Praviguz documenits had such seview
and were subseguently revised bhefore submission %o the Cleaz
Aiz Sgieptific Advisery Commiittee. Thage Teviaws had bamzn
done throucgh "Techrnical Zxpesss Werkshoos™ iz <he »as<. Sush
a warkshep sehaeduled far Spring af 1979 waz cdangellad baczusa
ef a zwuit by an iandustryY gTCOUD.

Tacansa of She valmable gontributions of sueh wa-kshcgs
we 2sk tha®t they ba reipnstitusad four all Ffusure grite=x
decumants. Whetler in an <pen Sorum or behind clased don-
makes little difference =2 us, bus such a workshep is peeded.

Sipcaraly,

Shetr i Prreadiza

Sheldon R. Friedlandsr, Chail=max
Claan Air Scientific Advisasy
Commintae

o - -
'ﬁrpaqw#ri ‘ ‘ o5
. A-23 w3 //



A N
i Wv ¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
= w.ﬂ? vt
%‘4;_ K., WASHINGTON, D&, 20480

STBJECT:

FROM

vl

Decamber 10, 1880

OFfFFICE OF
THEI ADMINISTRATOMR

"Selientific Review by the Clean Air Scientifie Advisory

Committae of the Air Quality Crizaria for Ewvdroecarbons

Shalden XK. Priedlander, Chairma=n c_IZéz;i}f?g;- #-4La

Clean Alr Sclantific Advisozy Commitiaes
Ssience Advisary ZBoard

Donglas M. Costle
Administrator

gn Mareh 17, 1980, 4he Claan Air Sgientific Advisory
Conmititee reviaved a scientific document that addrassed
«hne madtor sSciasntific issunes assogizted with ambient

‘leval axposures of hydrocardbens. The documents entiisled,

Fas=3 and Issnes Associzted wieh the Nead for 2 Evdr-ogarbon
Crisaeriaz Dogument, was produced by, the Qffice of Reseaxch
and Development +o Swlfill saectipn 109(4){1) of +he 1877
Clean Air Act reguiremant to update the airx gualit

gziteria for the pational ambient air guality standazd foo
hydrogarkens. The purpose of this memorandum is 4o
summarize the major findings, recozmeadations, and

commants provided by the Committes £ aszsist you in
reviawizg the data necessary for reaching regulatory
decisiong on gas-phase hydrocarbens in the ambient air.

20 the Hvdrogazrboan Docupents

Matar Issues Dertaininm

Three major scientific issues regazding the hydrocarboen
document were discusszed and evaluated by the Comnmitiem.
These included:

1. D& gas-phase hydrocarbons, as a clasgs, cons=ributs
to the formation of ozone and other photochemical

oxidants?

2. Can the athainmant and maintenance of z uaiform,
nationwide ambient air concentraztsiscn of velatile
nonmethane hydrocarbons ensure the gttaizxment and
maintenance ¢f the ambliapt czone standard?

3. Do gags—-phase nydrocarbons, 22 a ¢lazs, cause
-

advarse affects on public health or welfzre at
or near ambient aizr levels?
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Issue 71 Gas-phase hydrogz-bons and the farmaiion of
‘ ‘orone and other photoghemical coxidants

The Gommitsee agread that She ssientific evidence :
suppores the premize *that gas«phase hydrocarbons, as a class,
da esontribute o the formation of ozome and other photschemical
oxidants. The data indicate %hat all hyvdroecarbons
: participate in these <chemical reactions but the reaciivisiass
‘ o of the variocus hvdrocarbons differ wiith respect o the
diffarent axidant produchs. Az a result, 2 genaral
ralationship befween oxidant formation and toial hyédrocazbomn
{or non=-methane hydrecarbon) coneenstzziisns, valid agross
+he naticon, zannoct be abtained. :

The Cammittes ragunested incorperztion of informazion
in tkis and octhgr documents (s.g. the sulfur oxides/pazstigmnla=a
matter criterxiz documenit now in Drogress3) on the
tole of hydrocarbons in ozene .
formation and their rale az generatsrs of chemigal
speciaes that alsec affect othar atmosnherie procaessas,
sush +that contrsl strategies are formulated with the
sevaral impae:s of hyvdrocarkens iz mind. In partisular,
the aetion of varicvs radicals o2 the gxidation of meathana
; +in the presence of mitrogen dioxide, and the
progess by whiceh peroxide radicals act in the Zormation
of acidic precipitation by oxidation of sulfur dioxide
in oloud anéd zain water storuld he inelurnded in anmy
evaluation of controls raegiired Jor hvdzocazbons.

Isgne #2 Afstainmant and maintsnance of apn ambient aix
conceaotraticon of velatile zon-~mashane
hydrocarbeong and i4tz relationship So atiainmenth
and maintenanee of an ambisn: aszone zianda-g.

This izgszsue is e¢losely ralated S0 igssue F1.
Evdrecarbon emissions and ambient air levels are conlyw
twe of many variables in the atmeospheric processes thas
result in the formation of ozxone and other phRotochemical
oxidants. Cther variables inslude she aemissions ol
othar reactive gas-phase grganics, and metecrplogiszal amd
gaagraphical factors such as temperature, humidity, wind
spead, latitude 2nd longisude, and toepography. ISecause
of s many variables and uncestainries discussed nzndex
igsuas #1 and #2, no fixed level of gas-phase naonmeiliane
hydrocarbong can e used Lo angnra the attainment and
maintenanse of the ozone standazd. Bowever, based upon
the avidence which the Committea reviewed in the doacument,
the Committae coneluded that the dosument adeguaiaely
identifies, diseusses, and evalunastes studiesx in =he
current literztura. The Compsisiee ildentified some
miner iLssues Yegardiag presertation of %he information,
but thase commenis a=re ingluded ir the Eranscript-
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Izsue #3 Health and welfare effacts of ambient lavael
hvdrocarbons.

There was general agrsement among Commithee members
that hydroezrbons at ambient levels, with the exception
of bhenzene and ethyleme, 4o not cause adverse health and
walfare affedts, respectively. 3Senztene has bean listed
" as a hazardous air pollutant under seckisn 7112 of the
Clean Air Act and regulatory actions are procesding.
There are adverse effacts upon vegmtaticon from athylene, hux,
evan though ethylane is5 unbiguitous, these effegts have nas=
been measured in all parts of the ecsuntry, partly bhecausa
the more susgepiible spacies (ormamenpntals) are nas é:nwn
in all pazts of the gouniry; +the issue sheunld not bhe
dismissed, however, on +the basis that adversas vagatative
aeffects from ethylene are not a national problem.

Summa=v

The Clean Air Sgientifie Advigory Commithtese agraes
with the Ageney's conclusion that, in the abganca
of a uniform guantitative relationshipn natlonwide betwean
hydrocarben emissions and ambient air levels and resulting
azone=gxidant ambient air levels, theze is no
seientific basisg for maintaining az national ambiant
ailr guality standaxd for Lydrocarbons. The Commisties
also agraes with the Agenevy's concluzion thas, becausa
of the ahgence of ambiesnte=level adverze health or welfarae
effects fronm hydrocarbons, na anew Dasis exists for an
ambient air guality standard for hvérocarbhons. Fublic
health and welfare will continune %o »e protected even in
tha absgsanc¢e of 2 natignal ambient aiz- guality standard
for hydrocarbons. Reglsien of a national ambient
hydrocarbon standard should alse Benefigially ag:t to
streanline the regulatory process.

 The Compittee urges, however, that efforts continue
to assess and where necassary €0 control hasmiul compounds.
The control of emissions for hydrocarbons as a class
remains esgential as a convenient method of controiling mmbieer levels.

The Cammittes made additisnal comments of an
editorial nature and reguested further information on
the resulers of souree reconciliatien studies showing
contyibutions of . various sgurce sategaries Lo
hydrocarbons in ambient aiwx in one er more cities or
airsheds. They algo reguestad =he inelusion of information
ogn (1) the possible role of :he oxidation of methane and
carbon monox%ide in the photocheniczl prodmeotion of OSTRE;
(2} mhe effeqt of radicals genewra=ed from hydrocarbons
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on the c¢puversion of sulfur dioxide o zulfatre: and

{(3) the identification ¢f specific gas=-phase hydr-ocarbors
kunewn to be precursors to secondary erganic aerosols.
With the nadergtianding that Lthe Tagtagted changes are
included in the revised docdument, +the Commiittee iz
gatisfinad that the document meats Lhe reguirsments of
segtion 103 of the Qlean Air Act 25 amanded.

A-27



> I

74 § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

N c.‘\f WASHINGTON, D.C. 20480
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February 4, 1981
DFFICE OF
GENERAL COUNSEL
MEMORANDUM

SUBJECT: Review and Revision of National Ambient Air Quality
. Criteria and Standards; Draft Guidance Document
ﬁ g {:ﬂ/} £fn, 17"""‘:‘._ .
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 regquested is a draft of the guide EPA
has heen preparing to statutory and judicial authorities
bearing on EPA's pericdic review and, as appropriate, revision
of criteria and standards under Sections 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
legal 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. Although 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 z convenient source for reference
but is necessarily rather general. Accordingly, ECRO, QAQPS
or the Office of General Counsel should be consulted if more
detailed or definitive information is necesszary.
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ESTABLISHMENT AND REVISION QF NATICONAL AMBIENT AIR QUALITY STANDARDS:

An Overview of‘statﬁtory and Judicial Guidance

. . January 1981 Draft

United States Environmental Protection Agency

NOTE

This paper presents a brief raview of statutory and -
judicial guidance concerning establishment and revision of
national ambient air quality standards (NAAQS) by EFA under
Sections 108 and 109 of the Clean 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 jits several appendices are intended

" as a convenient source for refersnce on these matters but
are necessarily rather general. EPA's Qffice of General
Counsel should be consulted if more &etalled or definitive
interpretations are necessary.
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.. DRAFT

I. EPA's AUTHORITY TO ESTABLISH AND REVISE NAAQS

A. Air Quality Criteria

Criteria documents are the basilis for the NAAQS, and are
required to "acgurately 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." Section 108(a)(2}, Appendix A}. Criteria
documents are not intended to contain conclusions concerning
which "identifiable" effects are "adverse." BAs 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 significance {"kind and extent”) of
the various reported effects. - . .

B. Primary NAAQS

Primary standards "shall be ambient air quality standards
the attainment and maintenance of which in the judgment of the
Administrator, based on such c¢riterisa and allowing an adequate
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 vears from the date state
implementation plans. are approved. (Section 110(a){2)(A),
Appendix A). '

Majar elements of EPA's interpretation of its authority
to establish and revise NAAQS were recently upheld by the
U.S. Court of Appeals for the District of Columbia Circuit
in a case involving NAAQS for lead. Lead Industries Association.
et. al. v, EPA, F.2d r_ ERC_ TD.C.Cix. 1980), cert. den.
____ U.S.__;_Tiéaﬁjrwhereafter "Lead Decision"). Several of
these elements arae discussed below: :

-

i. Adverse Effects

The primary standards are not intended to protect against
all identifiable effects, only those judged by the Administrator
to be "adverse." However, because the primary NAAQS were
intended by Congress to be precauticnary and preventive, the
Administrator is not free to define as adveérse only those effects
which are clearly 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 effacts are sigrnificant enough to be considered adverse. |-
{Lead Decision, Appendix D). i

The health effects Congress was concerned about at the
time the 1970 amendments were enacted ranged from cancer,
matabolic and respiratory diseases, and impairment of mental
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processes, ko "headaches, dizziness, nausea . . . .

(Legislative History, Appendix C). To put the health effects

intended to be protacted against by the NAAQS in some perspective,
Congress elsewhere directed that if a pollutant is found to

‘result in an increase in "serious irreversible, or incapacitating

reversible, illness," it would qualify for regulation as a
hazardous pollutant under Sectlon 112 (42 U. S.C. §7412)

ii. Sensitive Population GrOups

- Congress did not intend that only healthy persons be pro-
tected by the NAAQS. At the same time, the standards were not
intended to protect those dependent on a controlled internal
environment, such as persons in intensive care units. Instead,
Congress emphasizZed 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." (EQ,).

iii. Margln of Safety

Congress spec1fled 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 matter of disagreement. (Lead
Degision, Appendix D}. The regquirement for a margin of
safety underscores that the primary NAAQS are not simply
intended to protect against health effects that are known to
be e¢learly 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 based solely on the protection
of human health; economic considerations play no part in the
setting of these standards. (Lead Deciszion, Appendizx D).
The criteria on which the standards are based likewise do
not address such factors as economic and technological feasi-
blllty- {Id.). In short, the Administrator is not requlred,
and in fact is not even permitted, to ccns;der 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 ¢onsider or base his decisions regarding
levels on the regulatory analysis.

C. Secondary NARQS

Secondary standards "shall specify a level of a2ir 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. Howaver, they are to be
attained within a "reasonable time,” in contrast to the specific
three year timetable set forth for primary NAAQS. (Section
110(a)(2)(A), Appendix A). ‘

The welfare effects to be protected against include but
are not limited to effects on soils, water, crops, vegeatation,
man-made materials, animals, wildlife, weather, wvisibility,
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), Appendiz
A). The reference to economi¢ values does not include the
costs of compliance with NAAQS:; it refers only to the economic
costs of pollution. (Lead Decisjon, 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 is 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(d4)(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 authorities, CASAC is a constituent committee of
EPA's Science Advisory Board (SABR) (the charters of both CASAC and
the EAB are 1ncluded in Append;x E).

A. Exlstlng Criteria Documents and NAAQS

CASAC's anthority under the Clean Air Act concerns review::
of existing criteria documents and NAMAQS, and the giving of ad=
vice to the Administrator on a broad range of matters including
research needs and the health, economic and enerqgy effects of .
various strategies for attaining the NAAQS. (Sectlon 1092(d)(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 lDQ(d)(l) (Appendlx B) e

R T

B. Propoae& Criteria Documents and NAAQS

As the committee of the Science Aﬂv;sary ‘Board charged with
respon51b111ty for matters concerning NAAQS, CASAC exercises the
Board's authority under the Research Authorization Act of 1978
to review proposed c¢riteria documents and NAAQS. (Appendix B).

. Section 8(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 eriteria document or NAAQS.
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SUBJECT: 'CASAC Raview of the Air Quality Criteria Document
for Nitrogen Oxides

’ ) ’
FROM: Sheldon X. Friedlander, Chairman Sﬂkja&uaddﬁt

Llean Alr Scientific Advisory Commiittee
TO: The Administrator

Introduction

On ¥Naovember 132, 1980, the Clean Air Scientifie Advisory
Committee of the Science Adviscry Board completed ikts review of
the revised alr guality eriteria deocument for the oxides of
nitrogen. This was the second review of the criteria document
by the Committes. The first revisw, held January 29-30, 1979,
crizeria document. In its most receni meeting the Committee
concludad that itz receanendations had ragaived a fair ang
thorough avaluation by tha Agency, avidanced ia tae changes
ingorporated into the criftszxiaz docuwmen+t. The purxpose of this
memorandum is to summarize for you the Committea's major conclusions
to assist you in reviewing the scientific data necs2ssaxy for

propasing an amblent air guality starndarl for nitrogen dioxide

a8 raguired by law. This memorandum further advises yuur of the
Committee's e¢onclusion that the critasria document Ffulfills tha
griteria set forth in section 1028 of the Clean Air Act as amendad,
which regquirass that such a document accurately reflect the laiest
scientific knowledge useful in indicating the kind and extent of all
identifiable effects on public health or welfare f£rom pollutanis

in the anmbient air.

A separata ﬁemcrandum ﬁhich will address the review of thae Sktaff
Paper for nitrogen oxides will be sent to you following complation
of the Committee'’s raview oF that document.

Major Issues Pertaining to the NOx Criteria'nacuﬁant

Alr Quality

Nitrogen Cycle--?here is much duplication of information
concerning the nitrogen ¢ycle throughouit the document which
could be presented more succinedly in Chapter 4. Neverthaless,

Chapter 4 itself iz well written.
A=-35
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Sources and Emissionz-—As reguested hy CASAC, the revisead
document contains more information on NO}NDE ratios and this is
adeguately presentad. .

Zaovironmental Txansport & Transformation-=-The criterxia .
document adeguatsly addresses current knowledge in this area.
Very importantly, it discusses the need for additional information
on NOx==-organics chemistry and the dearth of gquantitative
knowledge of wet and dry removal procasses and rates for NOx.

Sampling and Analvsis for Ambian® N0- and NQu-=Darived
Pollutants—-—~Thiz section of the griteris document descerihes
the methods, procedures, and problems in the datermination of
the ambient levels of ¥HOx in a useful and complete fashion.
. 0f particular importance is the identification of uncertainties
in the earlier measurements of N0, (Jacobs—Hochheiser method),
and for nitrate (artifact formation). Characterization of such
uncertainties should ensure agalnst the use of suspect data in
- getting the standard. :

Welfare'Effeats" v e . . .

Perturbations af the Stratoswheric Ozons Laver—-=-The ralavant
studies - are ineluded in thiz Saetion of the document. It brings
cut the important poiant that J0 and X0, raleasad from suriidce
soure¢as are nok gxpscited to gignificantly effect straosphiaric ozsona.
s of Witrogen Oxides on Tigihilitv~-The ghapter o
ew oF Lthe sSelieneific issues relatced to visibilitv,.
role of NQ2 in atrmospheric discolaraztion iz well described. Tha
chapter also adeguataly points ount the multi-pollutant aspects of
the regional haze problem.

s
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Agidic Precipitation=—-Chapter 11 is to be ratizled "agidic
Deposition” to bekter define. its gontents and ko ensurs thas
the role of dry depeosition is recognized. The information
presented in the g¢riteria document is a useful tutorial for
understanding acidic deposition. As zesguested by CASAC the
very imporxtanece of multi-pollutant aspects of this envizcoamental
problem ars being addressed by 2 separats document that is now
in preparation; thus, for the purpoess of this criteria document
this chapter is adeguate in ensuring thax the role that nitrogen
gompounds play in 2cidic deposition reactions is racognizad,

‘Effocts on Natuifal Ecosvstems, Veaetation, and Miecro—-
organisms=—=The criteria document provides a good veview of
background information concerning potential effects on ecosvsrens
ag well as the relations of the nitrogen cyecle. Regarding
motentially harmful effeckts of NOx, the documan® ecorrectly
enphasizes NO; since this ig the most harmful oxide for the
affeats of concern. Both visible effects and effects not

raadlly perceptible are disgussed thoroughly.
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Thresheld doses are given for the inhibition of photosynthasis
under laboratory conditions. However, it would be desirable if
sengitiviey under these predisposing conditicons could ba 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?
Tavloer, st., al. reported mostly no effects ogcurred on several
field crope exveosed to 10 ppm for 90 minutas.

From the document, we can conelude that sensitive plant
spacies may be injursd by one-=half hour to eight=-hour expesurs to
concentrations of 10 te 2 ppm, respectively. If expcsed for
severxal days, cong¢entrations as low as 0.13 ppm may have sone
effect, bhut a safe limit seems to be in the neighborhood of
0.5 te 1 ppm NOs, It would be helpful if these values were
compared with ambient baseline concentraglons as reviewad in
Chapter 3.

Toxicity of NOp seems to be enhancad when 50z also is
pragent. .-However, much of the laboratory research iz inconsistent
and cannct provide a sound basils for eriteria. The relations
-are especially indefinite in the field. This issue is discussed
well ir the document.

aa tha bibli-graphy

L]

the Committae wanl:s
o altlvw.

r
ozhar chaptars arxra

1]
o
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]

Haalth nhrects

Effects of Nitrogen Commounds on Animals—There ara soasa
prohlams with tha overall format. There is both dezailed
description of individual papers and an unraferenced interpraetive
discussion of the patterns of cellular and tissus response to
oxides of unitrogen. What appears to be misging is interpretation
of individual papers and groups of papars. There is little

ttanpt o resconeila, or even polnt out, sesmingly contradichory
findings. HWeor does the review come to grips with the implications
of zhe findings.: One alss aexpeckts a critigua of those findiags
reported to occur at relatively low levels of nitrogen dioxide.
Also of value would be some discussion of species difference
in findings, particunlarly as this would gerf;in to generalization
in kumans. With the understanding that thaese issues will be
resolved in this chapter in the revision of this draft document,
the Committes will advise that the chanter is scientifically
acecaptable.
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Effects on Humansg of Exposurs to Oxides of Witrogen——-The
discussion primarily focused on the revisions made to the
document since the last CASAC neeting, a2nd whether thosa
revisions adeguately dealt with previous ¢omments from CASAC
and the publie. In reviewing Chapter 15, the Committee specifi-
cally addressed the guestion of whether the chapter zdeguately
identified, discussed, and evaluated the critical healthk studies
for the oxides of nitrogen.

In general, it was concluded that the current revision of the
criteria document praezsented a balanced and comprehensive critical
raview of the pezxtinent literature on human health effagts of the
oxides of nitrogen. It was agreed that new literature is
continually being added to the subjeet, hut 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 plaved upon specifie gtwdies was appropriately
altered from the previous draft criteria document £oallowing
comments by CASAC. Specifieally, it was coneluded that the
current document adeguately daﬂemphasized the significance
of the Chattancoga studies of Shy, et al. The Committes also
veliaved that the study by Oreaek had been anﬂronrla*ely aon51dered
28 relevant to safety factor considerations, and that it shauld

not be used for identifying a specific levwel Zor setiing a
"szandard. '

CASAC 2136 concludad that the dissussion of gas shova
gtudies was sSclentifically acceptabls. The Committees beliaved
that there might be.a nmore coneise .summary of the indoor NO
sxposurers relevant to the gas stove studies, but this represents
only a minor refinement in the chapter. i ‘

The criteriz documant aporopriately separated effects on
sengoxry organs, pulmonary function and raspiratory systems or
infaction. When possible, most of theze effechs were considerad
saparately in healthy and sensitive populations. The limitations
of the differant types of studies (human exposure, epidemiologic)
wers also gonsidered.

The studies relevant to the critieal issue of level of
lowest obgarved effect were discussed 1n the document ia a
nalanced manner. It was recognized by CASAC that no bady af
data is pexfect and, subject to thé recommendativns suggested in
the paragraphs abhove, the criteria document had ecxitically and
satisfactorily reviewed the existiang data onr human health
effects of the oxides of nizrogen.
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Summation

The Committes made additional commants of an editorial
nature. . Thegze remarks, as well as.a more daetalled discussion

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

in the transcript. WwWith the understanding that the advised
changes are incorporated in the revised criteria document, the
Committee 15 zatigfiad that the air guality eriteria decument
Eoxr the oxidas of nitraogen is scientifically adeguate for use
in standard zetting.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

s WASHINGTON, D.C. 20460

OFFICE OF THE
ADMINISTRATOR

July 9, 1981

" Dr. Lester Grant, Director
Environmental Criteria and Assessment
Office

0ffice of Research and Development

US Envirommental 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 quality 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
[, reflecting these and previous revisions of Volumes II through V
needs to be prepared. The Committee requests that copies of these
latter volumes as furiher revised ba 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,

Shed. i

Sheldon K. Friedlander, Chairman
Clean Air Scientific Advisory
Committee
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