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Introduction

This document is an addendum to the 1274 monograph published by the U.S.
Environmental Protection Agency., titled “"Health,Consequences of Sulfur Oxides: A

- Report from CHESS, 1970+1971" (EPA-650/1-74-004). A key portion of the
addendum is a copy of a Congressional report which contained recommendations to
EPA regarding the 1974 monograph and the conduct of health research generally.
Also included are reparts to Congress by both EPA and the Science Advisory Board on
the Agency's implementation of these recammendations. The Congressional report
and subsequent legislation which bears on the Agency’s compliance with the report’s
recommendations are described below.

In 1976, the Subcommittees on Oversight and on Environment and the Atmosphere of
the House Committee on Science and Technology released an evaluative report on
EPA air pollution research programs. The report, titled ““The Environmental Protection
Agency'’s Research Program with Primary Emphasis on the Community Heaith and

" Environmental Surveillance System (CHESS): An Investigative Report,” is commonly
referred to as “the Brown Committee Report.” The report sets forth in detail findings
and recommendations regarding epidemiologic investigations carried out by EPA into
the human health effects from air pollution.. In particular, the report critically
addressed the 1974 monograph, which analyzed CHESS studies related to the heaith
consequences of sulfur oxides. Also addressed was the effectiveness of EPA’s total
research and development program. v

in 1977, Congress enacted the Envn'cmmental Research, Development, and
Demonstration Authorization Act of 1978 (' ERDDAA") P.L. 95-155, November 8,

- 1977. Section 8(a) of ERDDAA provided a statutory basis for EPA’s Science Advisory
Board ('SAB’’).* Section 8(c) directed that when the Administrator for EPA submits
his annual report to Congress on the Agency's five-year plan for research,
development, and demonstration, it be accompanied by the SAB’s comments on the
plan. Section 8(d) further directed that the SAB independently report to Congress on
EPA’s health effects research generally and on the findings and recommendations of
the Brown Committee Report in particular.

Section 10 of ERDDAA specifically required the Administrator of EPA to implement
the recommendations of the Brown Committee Report, unless he makes certain
determinations. Section 10 also requires the Administrator to report to Congress on
the status of implementation of the Brown Committee recommendations in each
annual report he makes on EPA’s five-year plan for research and development.

Recommendation 3(c) of the Brown Committee Report was that EPA should publish an
addendum to the 1974 monograph, containing at a minimum chapters IV, V, and VI
and Appendix A of the Brown Report. This publi¢ation constitutes such an addendum
to-the monograph. As set forth below, the addendum contains various materials
which concern ngt only the 1974 monograph and the various CHESS studies, but also
EPA'’s research and development program generally.

*The SAB was originally established by EPA in 1974 in order to provide advice to the Administrator on
scientific and technical aspects of environmental regulation. By providing a statutory foundatlon,
Congress intsnded to enhance the status, scope and responszbllmes of the SAB.



Included as Part 1 of the addendum is the entire Brown Committee Report.

Part 2 contains appendices from EPA’s Research Outlook reports for 1978 and 1979,
each of which include discussions of compliance with the Brown Committee
recommendations. The Research Outlook reports are EPA’s annual reports to
Congress on the Agency’s five-year plans for research and development. The
availability of these appendices as further information on the Sulfur Oxides

monograph was previously noticed in the Federal Register of March 7, 1979 (44FR
12490). :

Finally, Part 3 contains a report made to Congress in February 1979, by the SAB’s
Health Effects Research Review Group ("HERRG ). The HERRG report, as required by
Section 8(d) of ERDDAA, summarizes the nature of heaith effectsresearch at EPA and

reports on steps taken by EPA to implement the recommendations of the Brown
Committee. ’



Part 1

Congressional Report to EPA (1976) and subsequent
legisiation which bears on the Agency’s compliance
with the report’s recommendations.
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LETTER OF TRANSMITTAL

Hovuse or REPRESENTATIVES,
CoMMITTEE ON SCIENCE AND TECHNOLOGY,
: Washington, D.C., November 19, 1976.
Hon. Onin E. TrAGUE, ' '

Chairman, Comunittee on Science and Technology, U.S. House of
Representatives, Washington, D.O. j

Dzrar Mz, CraieMAN: I am transmitting herewith a report entitled
“The Environmental Protection Agency’s Research Program with
grimary emphasis on_the Community Health and Environmental

urveillance System (CHESS) : An Investigative Report.” This report
provides the conclusions and recommendsations resulting from an.
intensive evaluation of the scientific and technical adequacy of this
important air pollution-health effects surveillance system and related
research programs. The report indicates that there are a number of
serious issues in EPA’s research programs which require resolution in
order to achieve more effective results. '

The report was prepared by Committee staff members, Dr. R. B,
Dillaway, Science Consultant and Director, EPA CHESS Investi-
gation, ‘and Oversight Subcommittee on Special Studies, Investiga-
tions Task Team Leader, and Dr. Radford Byerly, Jr., Science Con-
sultant, Subcommittee on the Environment and the Atmosphere, who
was detailed to assist in the investigation. Committee staff members
were assisted in the preparation of the report and in the conduct of
the on-site investigation by a special tearn of consultants. The Com-
mittee is grateful for the cooperation of the agencies which permitted
their participation and expresses appreciation to the consultants for
their assistance. The special consﬁtants were: Mitchell H. Gail
M.D., Medical Statistical Researcher, Biometry Branch, National
Cancer Institute; Paul A. Humphrey, Senior Scientist (Retired),
Division of Meteorology, EPA/NOAA, National Oceanic and Atmos-
pheric Administration; Dr. James M. McCullough, Senior Specialist in
Science and Technology (Life Sciences), Science Policy Research
Division, Congressiongl Research Service, Library of Congress; Cdr.
John W. Poundstone, M.D., Chief, Occupsational and" Preventive
Medicine, Navy Regional Medical Center, Great Lakes; Dr, Harry L.
Rook, Chief, Activation Analysis Section, Analytical Chemistry
Division, National Bureau of Standards; and Charles C. VanValin,
Research Chemist, Atmospheric Physics and Chemistry Liaboratory,
Environmental Research Laboratories, National Oceanic and Atmos-
pheric Administration. In addition, the Committee staff solicited the
opinions and advice of & number of other scientists, statisticians,
and physicians in other agencies and institutes.

(VID}
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In accordance with your direction, the staff in this investigation
reported to me. I have nothing but praise for the professional manner
with which they carvied out the study. I have carefully reviewed this
report and am prepared to take full responsibility for its contents.
I further recommend its adoption as a: Science and Technology
Committee report.

In closing, however, I would like to make an additional observation
that goes beyond this particular study. The need to regulate pollutants
in this industralized age is likely to grow, not diminish. Regulatin,
knowledgeably is therefore essential. This report provides severa
examples of the many instances in which the status of environmental
research and technology is not what it should be to assure adequate
and well founded protection of human health. While this investigative
report has much significance with regard to research management and
execution, it does not provide all the answers to the policymaker who
is obliged to act in the face of less than. certain proof. The policy
oriented questions of “acceptable risk” and “burden of proof’ can be
assisted, but never fully answered bv better research. I would hope that
those who read this report will not use it to undermine the minimal
research work that is now underway, but instead will use it as a reason
to improve and enhance the on-going programs.

Sincerely, ' ,
Grorce E. Browx, Jr., Chairman,
Subcommittee on the Environment and the Atmosphere.
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I. EXECUTIVE SUMMARY

The Staffs of the Subcommittee on Special Studies, Investigations
and Oversight and the Subcommittee on the Environment ard the
Atmosphere have completed an evaluation of the Environmental
Protection Agency’s research program related to the health effects
of air pollution, with primary emphasis on the Community Health
and Environmental Surveillance System (CHESS). This investigation
was noted earlier in the report on joint hearings held by the House
Interstate and Foreign Commerce Committee and the House Science
and Technology Committee, April 9, 1976.' While the joint hearings,
held to determine whether there had been any deliberate distortion
of data during the writing of the 1974 CHESS Monograph,? produced
general agreement that no basis existed to quéstion the integrity or
scientific honesty of the project leader for the first- CHESS Mono-
graph, the hearings did not resolvemany questions and sup&mrted the
need for & comprehensive evaluation of the scientific and technical
aspects of the CHESS program and related Environmental Protection
Agency (EPA) research efforts. .

The investigation reported herein was conducted by a team com-
posed of members. of the staff of the House Science and Technology
Committee: with the support of consulting specialists in aerometry
and analytical chemistry, meteorology, epidemiology, medicine, and
general environmental health, Conferences were held on site, in the

eld, with individuals in EPA and in State and local government,
academic, and private institutions who had détailed knowledge of the
conduct of the CHESS programs. A number of findings and recom-
mendations are fprovided in the report including those highlighted
in the balance of this summary. ,

To some the findings may appear overly critical since CHESS
pioneered in a difficult research area. However, in part the report is
meant retroactively to complement the CHESS Monograph which
fails to fully appraise the reader of the errors, deficiencies, and other
shortcomings in the information presented in,the Monograph. The
intent of the report is to aid in assessing the validity of the conclu-
sions presented in the Monograph and to assist researchers perform-
ing similar studies in avoiding similar problems. The -endeavor was -
greatly assisted by hindsight and by the splendid cooperation and self-
examination by investigators both inside and outside of the Environ-
mental Protection Agency. The report also notes where problems
similar to those found in CHESS research still exist in the EPA
program. ' _

t U.8. Congress. House Interstats and Foreign Commerce and House Science and Technology Committee.
g4th Congress, 2nd Session. Report on Joint Hearings on the Conduct of the Environmental Protection
%gseneg;o‘ i%mi%% Health and Environmental Surveillance System” (CHESS) Studies. Washington,

iy.8, Envi?onm’ental'l’rotection Agenoy. Health Conseguencss of Sulfur Oxides: A Report from CEESS,
1970-1971. May 1074, EPA-850/1-74-004.

(€8}
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The report identifies the need to reexaniine the wisdom of legislative
and executive pressures for rapid development of information for
pollution control standards, and the adverse impact of these require-
ments on the performance of research. Also identified were the prob-
lems which are occurring because of the (Office of Management and
Budget (OMB) assuming operational control over details in the EPA
research programs. ~

The CHESS program has historical valie as a first attempt at a
broad based definitive study relating air quality to health effects in a
precise, quantitative manner. The program is a contribution to the
general field of air pollution epidemiological studies. However, many
problems critical to obtaining wuseful quantitive results were not
solved in the conduct of this research. This failure to solve precedural
problems became obvious when the studies were examined. There
were too many inconsistencies in the data and too many technical
problems that resulted in large data uncertainties or errors associated
with the aerometrics for the results of this program to provide quanti-
tative support for policy decisions. The 25 pg/m?® lower sensitivity
limit of the method used for most 8O, measurements coupled with
the overall large error band on all measurements (possibly exceeding
100%,) and the apparent bias of SO, concentration dita on the low
side, make most of the numbers presented in the CHES3 Mono-
graph unuseable. In particular, the data are too imprecise and in-
accurate in the range of the SO, standard (80 pg/m®) to allow the
determination of any health effects threshold. For these reasons the
“hockey-stick’ curves have no apparent basis in the data.

Further, there are inadequate data in the Monograph for interested -
researchers to evaluate fully the many caveats required for inter-
pretation of the conclusions. For this reason, it iz recommended
that the EPA issue a formal notice of clarification and limitations to
usage of the CHESS Monograph. In addition, EPA should prepare
an addendum to the Monograph pointing out, in specific detail, the
limitations of the Monograph. This addendum should: (1) Contain
at least the material presented in Chapters I, IV, V, and VI, and
Appendix A of this report; (2) Be made a part of any future printings
of the Monograph; and (3)- Be made avagljﬁble to the public and de-
scribed in the formal notice mentioned above. EPA should not use
data in the 1974 CHESS Monograph as supportive justification for
policy decisions without explicit gualification and should avoid un-
qualified reference to the document in public information statements
or documents. Further, the EPA should be encouraged to point out
in any references to the 1974 CHESS Monograph that serious in-
vestigators should obtain all available data on the studies before
continuing investigations of the same or similar phenomena. It is
critical that EPA establish with high priority an adequately sup-
ported program to correct rapidly the kinds of deficiencies in research
execution which are reported in this document. Only when the proper
capabilities are established should major air quality health cffects
programs be renewed. ’ ,

To recapitulate—the overall CHESS experience, as exemplified
in the Monograph, teaches two outstanding lessons:

First, CHESS corroborates the notion that elevated air pollution
levels cause adverse health effects. l

5y
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Second, CHESS points out the many difficult problems involved in
carrying out air pollution/health effects research.

Of course, the first lesson had been learned long ago, but failures in
CHESS planning and execution precluded the development of new
quantitative information on the relationship of air quality to health.
Thus, CHESS cannot be called a major advance, only a confirmation
of previous advances. With respect to the second lesson, the value of
the CHESS experience lies mainly in the use'to be made of it in
correcting and improving operational procedures and research tools
(i.e., instrumentation, questionnsires) and in planning future health
effects studies. Finally, it seems that both these lessons could have

_ been. learned at much less cost in funds, elapsed time, EPA credibility,
and. staff morale. o ‘

EPA has only recently been reorganized to modify the National
Epvironmental Research Center concept. This reorganization was
examined in more detail in a previous report.®

The results of this present investigation suggest that the changes
made last year are less effective than anticipated. The issue of re-
search management should be continuously monitored to build the
Environmental Research Center, Research Triangle Park capability
and reputation. At the end of the 1977 fiscal year the situation should
be examined to determine further need for reorganization. Perhaps
consideration should be given now to some structure which provides
for a single point of review at both the Research Triangle Park and
Headquarters in order to alleviate the obvious lack of coordination of

. multidisciplinary projects, without attempting a major reorganization.

There is considerable ‘evidence from this investigation that some
critical disciplines, such as quality control, monitoring and sampling,
and statistical analysis continue to be inadequately addressed in pre-
project planning of health effects studies.

In the area of research mana%;ament, the investigative team’s
recommendations are critical of the control of research programs
within EPA. Thers is also concern with the fact that research is being
conducted by other EPA offices involving little coordination with the
Office of Research and Development. This functional overlap is
beginning to produce problems within the laboratories and needs to
be effectively resolved before these programs continue much further.
Related to this overlap and the need for the solution of the problem
of poor communication between the offices and laboratories, are the
needs to provide for a more effective input from the Science Advisory
Board, to establish a permanent peer review system to insure coordina-
tion among laboratories, and to expedite the timely publication of
research results. s "

Although the Administrator of EPA had :indicated during the
joint hearings that there was a five year plan for research on sulfates,
the investigative team found that only draft plans of this program
were available and that the development of this'plan was being poorly
coordinated. Accordingly, no specific recommendations with regard
to this plan can be provided. However, the need for better information
on the species of chemicals, including sulfates,  which are of primary

3 U.S. Congress, House Commitiea on Science and Technoalogy. Organfzatian and Manggement of EPA’S
BOﬁiic.zeI %ﬁ%:gearch and Development, 94th Congress,-2nd Session, June 1976. U.S. GPO, Washington, D.C.
eria PP-. .
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importance in health effects is emphasized and this recommendation
has direct relevance to the proposed sulfate program.

A number of other recommendations are ;maEe with regard to the
need for improvements in the air monitoring and quality control
programs, the need for additional strength in meteorology, and a
number of specific suggestions about improvements in the. type of
epidemiological studies reported in the CHESS document. : )

It should be noted that the investigative team received friendly
cooperation throughout the entire investiga.’oiqn and appreciation for
this help is acknowledged. A number of the recommendations for
change evolved from the suggestions and the very real concern of
EPA personnel for the improvement of their research program. The
report bears on the condition of & research area which is the result of
many forces and restraints. There is no intent to impugn the integrity
or ability of any individual researcher, all of whom were found to
exhibit professionalism and dedication to their program.

" Finally, a most important point must be made which grows from
but goes beyond the study. This report documents many cases of
deficiencies in EPA research both past and present. It does not discuss
many of the fine research efforts ongoing. The overriding purpose of
this report then is to point the way to improving and enhancing the
EPA research program, not to undermine the program. EPA can

. regulate wisely only if its decisions are based -on in}())rma.tion generated

in a sound and comprehensive research program.

16



II. INTRODUCTION

A, BACKGROUND

The Environmental Protection Agency, in partial response to the
mandate of Congress under the Clean Air Act, conducts research to
study the adverse health effects of air pollution.' A series of major air
pollution/health effects studies were carried out between 1967 and
1975 and were considered by many experts to be the most compre-
hensive of their kind. This program attempted to implement a co-
ordinated system of aerometric measurements, including measurements
of sulfur dioxide (SO,), particulates, total sulfate, carbon monoxide
(CO), ozone, hydrocarbons, nitrogen dioxide' (NO.), and nitrate.
In areas where these measurements were made, the EPA initiated con-
current epidemiological studies embracing acute and chronic respira-
tory illness, ventilatory function of children, and the aggravation of
asthma symptoms. A p‘ortion of these studies eventually was given
the formal title of “Community Health and Environmental Sur-
veillance System’ (CHESS). : ' ‘

Although date were gathered over the entire 1967-1975 period, the
monograph, Healih Consequences of Sulfur Ogxides, A Report from
CHESS, 1970-71, (EPA 650/1-74-004, May 1974), treats only some
of these data. Some controversy exists in the professional community
regarding the technical correctness of the results and conclusions as
presented in that monograph. The controversy was intensified follow-
Ing a series of newspaper articles starting with' a February 29, 1976
article in the Los Angeles Times. In this article, scientists both within
and outside of EPA were reported to have alleged that the data and
its analysis were manipulated to more strongly support certain regula-~
tory positions taken by EPA. '

Following these allegations, the House Science and Technology
Committee and the House Interstate and Foreign Commerce Com-
mittee on April 9, 1976 held a joint hearing on the alleged mishandling
of the CHESS program.* ’

While the hearing generally negated the idea of a planned manipu-
lation of the data, many questions were raised as to the reliability of

“ the data, the technical soundness of its analysis, and the subsequent
-validity of the conclusions reached. '

Further, the EPA Administrator, Russell Train, testified that there
existed & five-year program plan for sulfate air pollution and health
effects R&D which would assure a sound data base for promulgating
air quiligy standards in the future. However, the plan itself was not
presented. :

As a result of the questions raised by the April 9 hearings and other
sources, the staff of the House Science and Technology Oversight

1.8, Conémss. House, Houge Interstate and Forgign Commerce Committes and the House Science and
Technology Committee. 84th Congress, 2d session. Report on Joint Hearings on the Conduct of the En-
vironmental Protection Agency’s “Community Health and Environmentsl Surveillance System”
{CHESS) Studies. Washington, U.S. Govt. Print. Off, April 9, 1978. 25 pp.

)
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Subcommittee and the Subcommittee on the Environment and the
Atmosphere undertook a technical investigation of the entire CHESS
program, with particular emphasis on the work reported in the 1974
CHESS Monograph. The investigation also looked into the follow-on
CHAMP aerometric program and EPA. plans for research to establish
a sound technical basis for air pollutant health effects relationships.
As noted in the Report on Joint Hearings cited earlier:

“, . . the Committee on Science and Technology is currently in-
vestigating BPA’s research program. This technical investigation will
focus on CHESS and EPA programs planned to develop information
necessary to make a decision on a sulfate standard.” 2.

This investigation was launched due to the importance of EPA
research to the Nation, not because of accusations raised in news-
_paper articles. It is simply that recognition of the importance of
environmental research as a basis for regulation has and will continue
to foster reviews of the EPA R&D program. We would like to em-
phasize that the team conducting this review worked with the goal of
helping te improve EPA’s research for the benefit of the country.

n planning the investigation, the team formulated the following
13 questions as a means of setting the scope and direction to the in-
vestigation. The team did not expect necessarily to arrive at findings
in a format that would explicitly answer the .13 questions in the form
they were set down. The questions are as follows:

(1) Did the CHESS measurement system 'utilize the best available
instrumentation and sound operational protocols and quality control
procedures? ,

(2) Were the precision and accuracy of the CHESS aerometric data
sufficient to quantify pollutant exposure differences between commu-
nities where health effects were studied?

(3) Were the aerometric data consistent with and accurately repre-
sentative of the exposures to pollutants received by the populations
used in the health effects studies? ’ :

(4) Were new knowledge, instruments, and procedures introduced
into the program as they became available and proven?

(5) Were the epidemiological populations adequately selected?

(6) Were the health measurement endpoints meaningful and reliable?

(7) Were the data reduction and dnalysis' accurately and correctly
carried out?

(8) What factors have retarded the analysis and reporting of the
CHESS data? . ‘ '

(9) Did the health and monitoring data establish unambiguously
what concentrations of specific pollutants are associated with measure-
able adverse health effect? =

(10) If so, do the quantitative dose-response estimates in the
CHESS report have 8 firm empirical basis? ' :

(11) Were the conclusions drawn from the CHESS program suffi-
ciently? clear and unambiguous so as to form a sound basis for future
action? , ,

(12) Does the new “CHAMP” 2 program provide a substantially
improved mechanism to provide aeromstric data to support future

1 17,8, Congress, House Interstate and Foraign Commerce Committee and House Science and Technology
‘Committee. Report on Joint Hearings. op. cit. p. 25. . .

3 Cormnmunity Health Air Monitoring Program, a systematic program for monitoring air pollution in con.
nection with heaith effects studies. ’
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epidemiological research and is an epidemiological research program
planned to complement future aerometric monitorings?

(13) What additional svi;_?fs, if any, should EPA. take to insure that
a sound technical basis will be available for future agency decisions
pertaining to SO,fsulfates? : :

Answers to these 13 questions were developed from the specific
findings "and sre given at the end of Chapter III, Findings, Con-
clusions and Recommendations. :

The investigative team consisted of at least one person with tech-
nical knowledge in each of the scientific disciplines expressly involved
in CHESS, i.e., epidemiology, aerometric measurement, meteorology,
data analysis, and R&D planning and management.

The first phase of the investigation involved visiting field data
centers and measurement stations and interviewing the personnel
who ran monitoring systems and who collected health data. The
next phase involved a review of data and analysis procedures used in
the CHESS monograph and. intensive interviews with the key scien-
tific and management personne} at the BWPA laboratories at Research
Triangle Park, North Carolina. The third phase consisted of interviéws
with EPA headquarters personnel who had been involved in the
CHESS and CHAMP programs. -

This report documents the investigation which was focused. on
the CHESS program and its published output. It was not, however,
restricted to the CHESS program. The investigators looked into
related programs (e.g. current epidemiology projects), and into sup-
porting programs (e.g. development of measurement methods). As a
result, the scope of the report is broader than CHESS. Since the
CHESS program ended a year ago this report will have most value if
it is pertinent to existing and future EPA research. It is definitely
believed that many of the CHESS findings and recommendations are
indeed relevant to current research programs in EPA, and that the
CHESS mistakes might well be repeated if they are not documented.
An Executive Summary is provided at the be%'nning of this Report
for the convenience of the Committee in quickly getting an overall

icture of the findings. The body of the report presents summarized

dings and recommendations (Chapter IIl), followed by a detailed
discussion and criti%le of the aerometric measurement and epidemio-
logical parts of the CHESS program. j

The field review naturally divided into air quality measurements and
epidemiological studies. The first part of the field review (Chapter IV)
presents the results of the evaluation of acrometric measurements,
including the next generation CHAMP program. Chapter V presents
an overview of the air duality analysis procedures, C a,pter%fl pre-
sents an analysis of the health effects studies. Appendix A presents a
recapitulation of the serometric and meteorological findings of the
investigation as they relate to specific health studies. Appendix B
presents & legislative history relative to the CHESS program.

B. History or Amr Porrution Heaits Errecrs Stuonres LEaping
1o CHESS OBIBECTIVES -

There has never been any question about the need for control of

severe air pollution. Undisputed historical dats have clearly implicated
high levels of industrial pollutants, which invariably include oxides of
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sulfur and particulate matter, with increased incidences of health
effects—both mioribidity and mortality. These historical reports
clearly indicated the danger {from such incidents and pointed the way
toward a need for additional information on the nature and extent of
the damage which such pollutants might produce. ;

In early December, 1930, a thick fog covered the industrial Meuse
Valley in Belgium. Firket* recounted that several hundreds were
sickened by suddenly appearing respiratory symptoms, coraplicated
in a large number by grave circulatory failure. He notes that, ‘““More
than sixty died on the 4th and 5th of December after only a few hours’
of sickness. A sizeable number of livestock had to be slaughtered.”
Having calculated that mortality rates were ten and one half times
average during this period, Firket commented that, should a similar
fog afflict London, “one would have 3,179 immediate deaths to
mourn.” His words were prophetic. Four thousand excess deaths were
attriouted to the four day London Fog of December, 1952, and Logan 3
added the following historical note to his mortality figures: ‘

“The incident was a catastrophe of the first magnitude in which, for
a few days, death rates attained a level that has been exceeded only
rarely during the past hundred years—for example, at the height of the
cholera epidemic of 1854 and of the influenza epidemic of 1918-19.”
Nor was the United States spared. Nearly half (42.79,) the inhabitants
of Donors, Pennsylvania experienced symptoms during the “smog
episode’’ of October, 1948, and twenty died during the final week of
October, a period which normally occasions but two or three deaths.®

A statistically significant increase in mortality was also documented
during a ‘“pollution incident’” in New York City in November,
1953.7 Thus, “air pollution,” or “smog,” or ‘‘fog” was recognized as a
lethal menace, both in the United States and abroad.

These tragic episodes raised many questions and spawned a genera-
tion of research. Although various products of sulfur combustion were
considered likely noxious agents in these episodes, the commentators
were duly cautious in suggesting which pollutant or combination of
pollutants might prove harmful. Recent reviews 8 ° 2° describe popula-
tion studies, clinical experiments, and toxicological studies designed to
define which pollutant(s) pose risk, and a concommitant body of
research sought to develop and refine techniques of pollution
measurement. . :

The above chronicled incidents and research logically led to the
question: If high levels of pollution can kill,; what can low levels do to
susceptible subpopulations, such as asthmatics, and what harm might
come to the general population if exposed toilow levels of pollution for

* Fisket, M., Bulltin de ' Academie Royale de Medecine de Belgique Series 5, Volume 11, Number 10 (1931),

D, 5
P & Lo aré,s W.P.D., “Mortality in the London Fog Incident.” Zancet Volume 264, Number 6755 (1953),
pg‘Shrenk,. H. H., Heimann, H., Clayton, G. D., Gafafer, W. M,, Wexler, H., “Air Pollution in Donora,
I%enn%ylvgo%i%igfggldemiology of the Unusual Bmog Episcde of October 1943”, Public Health Builletin
umber .

Greenberg, L., Jacongs, M. B., Drolette, B. M., Field, ¥., Braverman, M. M., “Report of ant Air Pollu-
tion;x;gidant in New York City, November 1953." Public Health, Reports Volttme 77, Number 1 {1962),
PD. /~19, .

s Rall, D.R,, “Review of the Health Effects of Sulfur Oxides.”’ Environmental Health Perspectives
Volnme 8 (1974), pp. 97-121. S ; :

9 ¢ Afr Quality and Stationary Source Emission Control.”” National Academy of Sciences Report, for the

sggﬂ;nittee of Public Works, United States Senate Pursuant to S. Res. 135 Serial #94~4 (March 1975), pp.

1044 Critieal Evaluation of Current Research Ré%arding Health Criteria for Sulfur Oxides.” Technical
Raport prepared for Federal Energy Administration by ‘Tabershaw/Cooper Associates, Inc, (April 11,1975.)
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Years? To answer such questions, epidemiologists began to measure sub-
ethal effects of pollution such as eye irritation, susceptibility to
chest colds, subtle changes in pulmonary function, and asthma attack
frequency (see references !' and ) The Community Health and
Environmental Surveillance System (CHESS) represented a natural
extension of efforts to gather concurrent morbidity and air pollution
data. In 1970, a description of CHESS ¥ stated: ;

The keystone of the CHESS program is the coupling of sensitive health indi-
cators to comprehensive environmental monitoring . . . .

+ « « EPA health research needs are practical and problem oriented. CHESS
research is thus pragmatic and our gosals are threefold: (1) to evaluate existing
environmental standards; (2) to quantitate pollutant burdens in exposed popula-
tions; and (3) to quantitate health benefits of pollutant control.

It was perhaps this last goal which led to the rapid expansion of
the CHESS system in 1968-70 and which necessitated the use of health
measurements and monitoring methods which in some instances had
not been adequately field-tested. Municipal regulation of industrial
and power combustion, space heating, and incineration resulted in
dramatic decreases in sulfur dioxide and total suspended lia.rticula,tes
in New York City, Chicago, and elsewhere.** These favorable pollution
trends were already evident in 1967. Thus, by 1970, it was urgent that
population studies begin immediately if corresponding improvements
in health indices were to be documented. CHESS data was gathered
in New York City, Salt Lake City, Birmingham, Charlotte, and in
Chattanooga from 1970 through 1975 and Los Angeles between 1972
and 1975. The analysis of the data and compiling of conclusions was
begun aggressively as data became available. The facts relating to this
program history are discussed in the following chapters.

3 Nelson, D.J., 8ky, O.M,, English, T., Sharp, C.R,, Andleman, R., Truppi, L., Van Bruggen, 7.,
“Family Surveys of Irritation Symptoms During Acute Alr Pollution Exposures.” Journal of the Air
Polluiion Control Assoriation Volurnae 23, Number 2 (1973), pp. 81-80. X

11 U.8. Environmental Protection Agency. Health Consequences of Sulfur Oxides: A Report From

CHESS,1970-1971, May 1974. EP A-850/1-74-004, .
13 Rigqtm W. B., Hammer, D, 1., Finklea, J, F., Hasselblad, V. 8bharp, C., R., Burton, B, M., 8hy,
C.M,* GﬁESS,. % Community Heaith and Environmental Surveillance System.” Prod. of the Sixth
Barkefey Symposium on Mathematical Statisties and Probability (1970). -

uU.8 EPA. CHESS, op. cit. . .

7-580~T76—2
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III. FINDINGS, CONCLUSIONS, AND REdOMMENDATIONS
A. GensrAL FINDINGS

The findings resulting from the CHESS program review have
extended into EPA’s evolving task of developing a sulfate standard
as well as a general perspective on EPA’s entire air pollution-health
effects research program. '

The EPA five year plan for sulfates research cannot be commented
on at this time because the plan is still in the formative stage. Thus,
the recommendations deal primarily with what it is believed can be
accomplished to ﬁevent repetition of the problems produced by or
related to the CHESS program. ' '

The EPA CHESS program intended, as one of its prime goals,
to provide & sound basis for relating human health effects to precise
quantities of SO, and other oxides of sulfur in air and .to provide a
reliable record of the improvement of the health of the U.S. popula-
tion as air pollution was controlled and reduced. The program, span-
ning 6 to 7 years, was to achieve these objectives by measuring and
analyzing 6 health indicators together with SO,, NO,, suspended
sulfates, total particulates, and oxidants in. the air in 6 representative
areas throughout the country. Only the 1969-1971 data were analyzed,
correlated and published by 1974 in the CHESS Monograph. Most of
the remeainder of the data are in various states of anslysis.

A critical review of the epidemiological and air monitoring programs
with conclusions for each subprogram is presented in the body of the
report. The results present a picture of a program pressured by EPA
management-imposed time constraints to meet legislated mandates
for promulgating new standards, hampered by inadequate mechanisms
to detect and correct technical problems, and handicapped by budg-
etary and management restrictions placed on’ the program after it
was well underway. ‘ : : o

In the drive for results, the program did not adhere to standards of
quality control, validation of methods, cross-checking' of data, and
calibration of Instruments required in such research. The decision
not to submit all results of on-goinﬁ research for publication in pro-
fessional journals deprived the CHESS program of an important
source of peer review and evaluation at various stages, although the
Monograph was sent to many reviewers for comments. The simulta-
neous pu‘blica.tion of a large number of complex studies in a single
report—the 1974 CHESS Monograph—rather than as individual on-
going research reports may have been an administratively expedient
method of publishing and collating results, but it undoubtedly reduced
the effectiveness of peer review. The complexity of the document also
impeded the public from acquiring an understanding of the results
of the studies associated with policies of national importance.

(11)
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As noted in Chapters IT and V, the investigative team is aware that
historic incidents and other clinical, toxicological, and specific epide-
miological studies support the general concept that health and welfare
will be improved as air pollution is reduced. However, technical errors
in measurement, unresolved problems in statistical analysis, and
inconsistency in data in the 1974 CHESS Monograph render it useless
for determining what precise levels of specific pollutants represent a
health hazard. Nonetheless, the CHESS Monograph presents some
evidence of adverse health effects of air pollution, and, in particular,
slightly increased provalence of chronic respiratory disease is found
in association with whatever levels of SO, and:.indeterminate particu-
late pollution were present in the air during the period the CHESS
health panels were active. CHHESS also has historical merit for under-
taking the first massive air pollution health effects research program
in the Western World. It is important to record and remember the
lessons learned for future undertakings. '

As pointed out in Chapter VII, the findings regarding CHESS
epidemiological work corroborate the issues raised in previous reviews.
This report collects the issues and goes into depth as to effects of
errors, etc., and suggested corrective action. ' '

In addition, this review documents serious errors and omissions in
the acrometric data and analysis meteorology. Some of the more
important specific findings and related recommendations related to
the CIHESS program are presented below, followed by RTP rescarch:
lab operational issues, by sug%';stions as to possible improvements in
health effects programs, and finally, by a review of the 13 questions
set forth at the beginning of the investigation.

It should be noted that these findings do not contradict the con-
clusions in the report of the April 9 joint hearings.

B. Serciric FINDINGS AND RECOMMENDATIONS

1. The data and analysis in the 1974 CHESS Monograph do not
provide & reliable, quantitative basis for relating SO, or sulfate levels
in the air to adverse health effects. ;

The methods and instruments used had associated measurement
errors (inaccuracies) such that the threshold curves (“hockey-stick
curves’’) presented in the Monograph are without basis in fact. The
indicated thresholds occurred at levels at which the measurement
methods (as used) were not reliable. Specifically in the case of SO,
measurements the method used had a threshold of 25u/m® and the
accumulative errors found in hindsight in handling, shipping, and
reading the instruments made SO, reading between 50 and 2060u/m®
unuseable. There were similar problems with other measurements as
pointed out in Chapters IV and VI

2. The CHESS program did appear to demonstrate adverse health
effects in association with local air pollution of undefined level and
pollutant mix. Studies of chronic respiratory disease prevalence rates

rovided the most consistent results. These results are not trans-
atable to communities other than those measured (an objective of
the research) because the error uncertainties in the aerometric data
made it impossible to arrive at reliable quantitative relationships.

3. The CHESS monograph has been referred to either directly or
indirectly as a document supportive of regulatory and standards ac-
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tions. Specific examples were found such as its use to support EPA
positions on air pollution health effects in the following excerpt from
the Administrator’s Report to Congress for 1974:

The CHESS studies have demonsiraled {emphasis added] the benefits from im-
proved air quality with respect to the chronic respiratory disease experience of
subjects who have moved 10 communities having cleaner air. Also, the studies
have shown [emphasis added] that children living for'3 or more years in com-
munities having high level of air pollution have inore acute respiratory disease
episodes than recent immigrants to the community. . ... Data obtained from the
CHESS program indicate that adverse health effects ‘are consistenily [emphasis
added] associated with exposure to suspended sulfates, indeed, more so than to
S0, or total suspended particulates. This information has initiated further study
in the transport processes and control techniques for suspended sulfates.!

The CHESS study results were cited in an EPA document 2 dated
May 1976. The preface of that document states ‘“The report’s objhelctive
is to review results of research by and under the sponsorship of
ERC/RTP, related to criteria and hazardous pollutants since publica-
tion of the criteria and background documents.” CHESS studies are
exlplicitly mentioned in the report (e.g., page 207, page 276) with no
references. Pages 303 through 308 seem to describe the CHESS studies
as reported in the CHESS Monograph, although no reference éo @
document is given. Curiously, reference numbers 244 through 252 are
not found in the body of the text where they would be expected (be-
tween pages 301 and 308). Inspection of the references list at the end
of the pertinent chapter shows that the “missing’’ references, numbers
244 through 252, refer to the CHESS Monograph. Thus, it appeazrs that
CHESS results are used without attribution, and thus without caveat.

Recommendations: :

(¢) EPA should immediately publish and distribute a formal
announcement to the effect that the 1974 .CHESS Monograph is
at best a preliminary document reporting research of varying
degrees of reliability and as such should be considered only as a
beginning study of larger problems. The notice should further
Fou}t-' out: (1) That many of the problems leading to the unre-
iability of the research are not reported in the Monograph; (2)
That no interpretations should be made based only on the data
in the Monograph; And (3) that other data available at EPA,
including data taken since the publication of the Monograph,
indicate the need for reexamination of the conclusions in the
Monograph. The notice should also announce the availability of
and describe how to acquire the addendum recornmended below.

(b) EPA should not utilize the 1974 CHESS Monograph as a
source for specific quantitative date supportive of standards or
regulatory decisions without explicit quaglﬁcation.

(¢) EPA should publish an addendum to the CHESS Mono-
gragah containing at least the materials in Chapters IV, V, and VI
an Aﬁpendu{ A of this report. EPA should take the initiative
to make sure this addendum is available to the public and

included in all future issues of the Monograph..

4. If the EPA had drawn adequate attention to the many difficulties
being encountered in the CHESS program (which was under pressure
to provide data as fast as possible to support air quality standerds

10.9. B : . : . 5
Alr Ponutﬁ?ﬁ:ngg{a%ﬁ;gﬁ%ﬁi:% igency Report to Congress. Progress in the Preventior and Contrul of

3 Scientiflc and Technical Data Base for Criteris and Hazardous Pémutanis 1975 BERC/RTP Review.
Hoglth Effects Research Laboratory, U.S. E.P.A. (EPA~600/1-76-028) May 1976.
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under conditions set by the Congress, and on which OMB subsequently
placed restrictions as to the allocation of positions and funds) it is
possible that the program could have been either terminated with
considerable savings or restricted in scope to permit a more satisfactory
research program to be completed. 7

Recommendations: o o

(@) Legislation affecting the research responsibilities of the
EPA should be reexamined to insure that unrealistic procedures
and schedules ars not assigned. .

(0) Research programs should be designed to gain information
and answer questions, not to support positions.

(¢) If public policy requires expeditious research, every effort
should be made to insure that the OMB allows all necessary
funding and personnel. : ‘

(d) In the event that budgetary restrictions evolve which will
have an impact on the completion of ‘major projects, the EPA
Adminijstrator should be required to advise the Congress of the
potential for such impact. Consideration should be given to
requiring the Administrator to provide an annual analysis to the
Congress which estimates the probable impact of proposed budget
changes on major projects such as the CHESS progran.

5. At the present time, OMB has the power to control the most
detailed aspects in a research program. Ior example, a delay in the
approval by OMB of health effects questionnaires submitted by
EPA prevents or significantly delays the continuation of epide-
miological studies associated with the establishment of air quality
standards. Thus EPA has the responsibility for its mission, but lacks
the necessary authority to carry it out.

Recommendation: :

The OMB should be asked to develop procedures by which
questionnaires and similer documents required for research pro-
grams can be given prompt review and. &Pproved without restric-
tive time limits for research programs of like nature.

6. The Health Effects Research Laboratory at Research Triangle
Park is currentlg proceeding with the processing of the remaining data
from the CHESS program. If adequate resources are made available
to complete both current and past date processing programs, then the
CHESS data may provide some additional insight into pollution health
relationships or at least identify pitfalls to avoid in future studies. The
loss of some key personnel involved in the CHESS program malkes un-
available important insights provided by individuals who were involved
in gathering of the data. ;

Recommendations: i

a) In view of the current unsettled conditions at the Health
Effects Laboratory and the severe restrictions on manpower and
budget, it is recommended that the unanalyzed epidemiological
and aerometric data be examined critically by year (to determine
at what point improvements in measurement make the data
accepteble) and that analysis be carried out only on that data
that appears to have a higher degree of validity than the '69-"71
data used as a basis of the 1974 CHESS Monograph.

(b) Steps should be taken to attempt to publish research in

_traditional, referred, archival journalsin a timely fashion.
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(¢) The results of large or complex projests should not be pub-
lished solely in monograph form. If EPA decides to publish such
results in monographs as well as journals, then EPA should take
care that, within the limits of reason, all pertinent data are
included. '

(d) Projects should not be initiated unless there is full assurance
that the data collected in such projects can be properly analyzed
and reports prepared in a realistic time frame for policy con-
sideration. If policy considerations dictate a time frame, then
research staff must have a part in deciding what can realistically
be accomplished in the allotted time.

7. While CHAMP looks more promising for providing reliable real
time measurements of air quality (absolute pollutant levels), the sys-
tern reliability and precision for SO, sulfates, and NO, have yet to be
proven. »

Recommendations:

(@) The aerometric and quality control programs in EPA should
be further strengthened and improved.

(0) Every effort should be made to shorten the time between
the acquisition of data and quality assurance analysis of data so
that errors in instrumentation and collection may be corrected.

(¢) The practice of employing development stage instruments
in field operations before qualification testing is satisfactorily
completed should be stopped. :

~ (d) Field utilization of laberatory models of instruments is
not acceptable until the instrument has been thoroughly checked
out in the field and until all field personnel have been adequately
trained in its use. ‘ r

(¢) The opening of the CHAMP operation contract to competi-
tion now, before development is complete should be reexamined
by EPA policy management to see whether the merits of open
bidding at this time outweigh the problems of instability.

() Health effects research personnel need to coordinate closely
with air quality and monitoring personnel so that there is early
understanding as to the chemical species to be monitored as well
as the accuracy needed for support of health effects research.

8. Meteorological suﬁport to the epidemiological program has
been passive and not fully developed.
Recominendations: : '
Additional meteorological support is needed in the health
research-air pollution effects studies. Assuming that CHAMP
stations will continué in operation, the meteorological instrumenta-
tion should be uniform and complete for all stations. ’

9. The characterization of species of air pollutants and combinations
thereof which are of particular health or welfare significance needs to be
speeded up. The useful output from future large scale epidemiological
studies of general sir pollution effects will be minimized if such char-
acterization is not available. Such characterization will require a
grester effort than is now possible with currently assigned resources.
Tlclie' pre(sient Federal effort in this area is fragmented and unco-
ordinated. ' :
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Recommendation:

The EPA Health Effects program as well as interagency utiliza-
tion of all available Federal and extramural resources in the
health effects area should be examined with the objective of
significantly accelerating research in this area.

10. The overall impression left with the review group was a general
awareness of many of the problems we found in the air quality health
effgclt;ls research area but an apathy to really drive to correct them
quickly. :

Recommendations: : '

(@) A truly interdisciplinary task force led by an eminent
scientist should draw up a program plan for EPA to develop
8 solid base of knowledge and procedures in aerometric instru-
mentation and measurements, meteorology, field data gathering,
quality control, epidemiology project design and testing and
panel planning. : '

The plan should be thoroughly reviewed with peer groups and
then funded for two years or as required at the expense o% other
programas so that effective tools for meeting research needs will
be available for future programs. : .

(0) At the very least, CHAMP should be pushed to verify
present instruments and protocols so that reliable data ab

~ pollutant concentrations within instrument capabilities can be

achieved. New third generation instruments, such as the pulsed
fluorescence devices should be developed and proven for field
usage so that reliable values with uncertainties of less than 4-20%
can be detected for pollutants at concentrations well below
current standards. : :

(¢) The epidemiological questionnaires, panel selection criteria
and other items criticized in this report should be worked out and
approved by peer groups so that EPA will be prepared for the next
round of serial or episodes investigations with reliable tools and
plans. Specifically, questions such as the following must be
resolved for future epidemiological studies: '

(1) How do SRD* questionnaire responses change on
serial administration in an area with unchanging polfutmn
patterns? : :

(2) What is the sensitivity of the self-administered CRD
questionnaire compared with its use in an interview?

(3) What is the nature of the statistical dependence of
ARD+ attack rates, and what formal statistical methods are
appropriate to the analysis of relative attack rates?

_ (4) What can be done to tighten the eligibility requirements
for asthma and cardiopulmonary panels? .

(5) How can the statistical analysis of asthms and cardio-
pulmonary panels be improved? - : -

(6) What combination of CHESS health measurements is
most appropriate to long-term serisl surveillance? .

(7) What combination of CHESS health measurements 1s
appropriate to intensive studies of specific pollution hazards?

*CRD=chronicrespiratory disease:
*ARD =acute respiratory disease.
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(d) Along with correcting epidemiological program deficiencies
pointed out in Chapter VI of the report, the following ideas were
raised in team interviews with EPA personnel and others and are
worthy of review in such g program as outlined above.

(1) Even though CHESS was stogg&% artially due to the
cost of such massive programs, the USS concept of health
surveillance should be reevaluated before a decision is made
not to underteke similar programs in the future. Documenta-~
tion of improving public health with pollution abatement;
identification of new pollutants becoming threats; and
baseline serial health data are important.

(2) The appropriateness of the CHESS endpoints (i.e.,
de%gndent variables) such as chronic respiratory disease
(CRD), should be evaluated with respect to utilizing more

objective and more easily quantified health measurements,
such as mortality rates, admissions to emergency weards,
or blood or pulmonsary function tests as being easier to
document and more reliable. N

(3) Surveillance in small rursl towns may yield valuable
control dats on serial health measurements. ,

%) Epidemiolo?'cal program planners should consider
utilization of local physicians to help develop and screen
panels and gather data in localities where there is an interest.

(5) Additionsal consideration should be given to the study
of high risk groups such as. those in mnursing homes, those
recently admitted to an intensive care unit for myocardial
infarction, and premature infants. _

(6) Resources should be available for opportunistic
epidemiology to study interesting events, such as the Janu-
ary 1976 episode of high SO, in Magna, Utah. Such events
as this may allow one to disentangle the acute effects of
particular pollutants. : :

(7) Alternstive populations should be considered, and
cohort studies of particular occupational or medical risk
groups may prove valuable. ' :

(8) More attention might be given the need for individual-
ized dosimetry. , ‘

(9) Under what circumstances, if any, can epidemiologic
studies alone provide unambiguous dose-response data?

(10) More exotic studies might be considered. The health
effects of a new event could be observed, such as the con-
struction of a coal gasification plant. Changes in a town
which is known to plan selective modifications in the regu-
lation of a specific Eollutant could be studied. Studyin
vacationers from small towns who spend a week in a pollute
urban center might be considered. Longer term migrant
studies might also be useful. .

C. R&D Reratep FinpInes

During the course of this investigation the extensive interviews
brought to light some issues which did not bear directly on the CHESS

program above but which are important to the effectiveness of the -
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total EPA R. & D. program. Generally the Research Triangle Park
EPA Health Effects Research Iaboratory, and in fact all RTP
laboratories visited, appcar to be inadequately staffed and suffering
from poor morale due to a number of factors including frequent
changes in leadership, poorly understood organizational changes, un-
certainty about respousibilities, difficulty in recruiting high quality
personunel for leadership positions, poorly defined long-range task
objectives, and physical separation of working units. In addition, there
appear to be serious problems of coordination and communication
between divisions at R'TP as well as at Headquarters, Washington.

These general findings are also borne out in the report on ‘“The
Organization and Management of EPA’s Office of Research and De-
velopment”’ prepared by the Subcommnitte¢ on the Environment and
the Atmosphere of the [louse Committee on Science and Technology
in June, 19763 '

There follow several specific findings and related recommendations.

11. The laboratories }mve not yet completely recovered from the
(inevitable) disruption associated with the December, 1975 reor-
ganization of the Office of Research and Development.

Recommendstion: ~ ' ,

Since stability is an important ingredient in any good research
organization, the Center should be allowed to function in its present
mode without further significant reorganization until the end of
Fiscal Year 1977 with all possible help it can use from Headquarters.

12. There is evidence of a need for improved coordination between
the four research laboratories at the Environmental Research Center,
RTP, particularly between the Health Effects Research Laboratory
and the Environmental Monitoring and Support laboratory. The
exchange of data and coordination of effort among the EPA/RTP
laboratories, and between EPA, contractors, and Federal laboratories
involved in similar programs is wholly inadequate.

A specific example of this lack of coordination is seen in CHESS,
However, even after this learning experience the Environmental
Protoction Agency is still not well organized to undertake and con-
duct multidisciplinary field projects and, in fact, certain of the recent
organizationsal changes ave believed to have exacerbated this problem.
When multi~disciplinary projects are organized and run by stafl
having a single, particular discipline, iniportant elements of the
problem may be omitted or given insufficient attention. Objectives
need to be correlated more eﬁ”ectively with requirements and capa-
bilities. Statisticians and quality contrcl experts need to play a larger
role in the planning of such projects. Problems of coordination and
communiecation seein to arise at project levels because of the Office
of Research and Development organizational structure in which
individual laboratories report directly to separate management offices
in EPA Headquarters. This is epitomized in the draft research plan
for sulfates, for example, wherein the research effort is divided into
four distinct segments at R'TP but there is no program management
at RTP to insure coordination. As a result, the four research elements
are not developed on consistent premises.

3 1.8, Congress, Housa Committee on Seience and Technolery, Subeommiltee on the Environment and
the Atmosphere, Orasnizalion and Management of EPA’s Oflice of Research and Development, 64th Con-
gross, 2ud Session, June 1976, U.8, Government Yrinting Office, Washington, D.C. Serial LL, 40 pp.
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Recommendation:

(2) In accordance with the recommendation under 11, above,
improved coordination should be sought at this:time without formal
organizational changes. This could be achieved through establish-
ment of an authoritative peer review panel to monitor all on-going
projects and insute appropriate interface between the various dis-
ciplines. Such a review Eanel should represent' the highest level of
research skill and should assist not only in program planning and
review for scientific objectivity, but in peer review of major scientific
reports with policy implications. Such review should insure that
future reports are released in a timely fashion after complete scientific
assessment. .

This need for coordination cannot be satisfactorily achieved by
ad hoc arrangements alone. Nevertheless, the formation of ad hoc
working groups, under the oversight of the continuing peer review
panel nientioned above, could be a useful mechanism for attacking
special problems, such as planning s coherent sulfate research program.

In addition, the followmg additional steps might be taken without
affecting the stability of the laboratory:

(b) A stronger focus on management at the Environmental Research
Center, RTP, would aid in interfacing with the four Deputy Assistant
Administrator Offices at Washington to prevent separate tasking on
essentially identical problems. '

(c) Consideration should be given to creation of a systems anal%sis/
operations research program review group at Headquarters of EPA
and perhaps at each technical center. This activity could insure that
proper attention is addressed to all scientific disciplines in program
plans and budgets, irrespective of which scientific discipline initiates
a program. This group might act as staff to the peer review panel.

(d) The Science Advisory Board’s (SAB) charter should be re-
examined to improve the assistance rendered to the Health Effects
Research Laboratory and to Washington project directors. The SAB
- should have direct informal access to the research programs and
opportunity to. review and recommend actions relative to planning
and coordination of projects involving several divisions. The SAB
should have scientific review responsibility for programs, and its
participation should not be limited to public evaluations after some-

o
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13. The EPA research programs in many cases were found to be
somewhat isolated. The research staff does not seem to avail itself
of a meaximal technical exchange with scientific peers. It seems that
to & large extent outside contracts go to the same groups again and
again.
Recommendations:

20

(2) EPA should actively seek cooperative research programs with a
variety of universities, other laboratories, other agencies. NOTE: This
is not a recommendation that more task-limited contracts be given,
but that truly cooperative programs be implemented in which the
outside laboratory can contribute its own ideas.
. (b) EPA should arrange for research staff to spend six to eighteen
month assignments working at other labs to reduce scientific isolation
and to promote career development (see below). Similarly, they should
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promote reciprocal visiting research assignments for outside scientists
to work at EPA laboratories. ‘
(¢) EPA should consider funding individual, worthwhile Ph. D.
thesis research as a means of broadening their technical community.
(d) The Science Advisory Board should be asked to help in devel-
oping such outreach programs. »

14, There are examples of increasing overlap among the Office of
Research and Development (ORD), the Office of Pesticides (OP), and
the Office of Toxic Substances (OTS), at Washington, in assignments
to the Environmental Research Center, RTP. Instances were noted
where both ORD and OTS have asked the RTP Center for research
on the same substances and where it was evident that neither the
divisions at the RTP Ceénter nor the Offices at Washington had
coordinated the inputs to the Center during the development and
assignment of projects.

In addition it appears that research is being carried out in offices
other than ORD. : :

Recommendation: :

The Administrator should clarify the role of the Office of Research
and Development in managing Agency research, and the role of the
laboratories in carrying it out. ,

15. The various EPA groups at RTP are now scattered geographiQ
cally in such o way that the peer interaction needed to insure proper
coordination and exchange of ideas is physically difficult.

Recommendation:

Whatever final management concepts evolve, this separation of
facilities must be resolved in an expeditious fashion if the EPA

Erogram at RTP is expected to function with any degree of co-
eslveness. ' ‘

16. Poor staff morale seemed largely due to the superposition of &
very difficult task (research in support of EPA’s regulatory mission)
ulicgn 8 very uncertain and fragile system for the support of research.
This would seem to cause or at least contribute to anxiety among the
professional research staff, especially since there appears to be no
plan of career development for this staff. ' e

Recommendation:

EPA management should develop, implement, and defend a
professional career development plan for each professional employee
and for the staff as a whole. Developing such a plan will contribute to
better management by forcing a comparison of goals and resources.
An employec secure in a peer-respected professional career will more
happily tolerate the exigencies of research in a regulatory agency.
Management of the ORD will sometimes have to defend its commit-
ment to such a plan against regulatory demands.

17. As stated above, major improvements in research execution are
needed. If, after the end of fiscal year 1977, the present structure is
judged inadequate to achieve this, a number of alternatives and
factors should be considered. The RTP laboratory directors are divided
as to the -type of management structure needed but there is a goneral
impression that the National Environmental Research Coenter

1

32



21

(NERQC) concept was preferred to the four-RTP-division/four
Washington-manager structure which currently exists* A major
problem is the lack of a single manager’s office at the Center to insure
interdivisional review of multi-disciplinary projects and to secure
input from all divisions on such projects. ’

f success in recruiting key leadership and improving program
exec{:lui&ion cannot be shown, even more fundamental steps may be
needed. -

The steps to be considered might include (1), moving the existing
EPA research program into a new or existing agency; (2) establishing
a new agency to provide the basic, long-term research support needed
(but not being done) and effectively dedicating the present EPA
laboratories to short-leash support of the agency regulatory programs;
(3) assigning long-term research support responsibilities to other

existing agencies.
Recommendation:

The Administrator must be prepared to answer hard and funda-
mental questions such as, should EPA conduct research?

D. RecarrruraTion oF GuipINg QUESTIONS

The following tabulation provides summary answers based on the
findings of the imvestigative team to the guiding questions formulated

- at the beginning of the investigation. :
1) D@% the CHESS measurement system wutilize the best available
instrumentation and sound operational protocols and quality control
procedures? :

The instrumentation was that of the state of the art at the time the
program started. However, it is quite clear that neither the protocols
nor quality control procedures were adequeate to accomplish the objec-
tives of the program, and that the data usefulness could have been
-greatly enhanced if well-known quality control procedures had been rig-
orously followed. For example, if the procedures described in the CHESS
 Monograph (but not actually used) had been implemented, the dats

would have been much more useful. If error bars Iilad been associated
with each data point the weakness of some of the cause-and-effect
relationships might have been evident. This, in turn, would probably
have prevented some of the over-interpretation of data.

(2) Were the precision and accuracy of the CHESS aerometric data
sugz{cient to quantify pollutant exposure differences between communities
where health effects were studied? '

. For many pairs of communities the snswer is clearly no—both

because of inadequate procedures and also because at apparent
concentration levels in the lower-concentration areas the measurement
methods were incapable of detecting differences or changes in those
pollution concentrations.

(3) Were the aerometric date consistent with. and accurately repre-
sentative of the exposures to pollutants received by the populations used
0 the health effects studies? : '

¢ Under the NERO structure, the entire RTP laboratory reported to 38 NERC Director who in turn
raported to Washington Headquarters,
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This question cannot be answered, because there is no information
in CHESS on the relation between individual exposure and ambient
air quality. Thus, the CHESS researchers did not know this answer
either. In addition, the practice of having only one aerometry station
per community made it difficult to assess area-wide concentrations.
This illustrates the importance of personal dosimeters.

(4) Were new knowledge, instruments, and procedures_introduced into
the program as they became available and proven?

It seems the introduction of new techniques was slow at best. For
example, as stated above even well-known quality control procedures
were introduced only slowly. The Committee understands the im-
portance of consistency in a project like CHIESS, but this can be
assured with proper quality control techniques. ‘

(5) Were the epidemiological populations adequately selected?

The findings raise doubts as to the validity of certain of the popula-
tion selections. ;

(8) Were the health measurement endpoints meaningful -and reliable?

Again, the findings disclosed many shortcomings in this area. As
with the areometry, the health measurements could have been more
useful if validated, etc.

(7) Were the data reduction and analysis accurately and correctly
carried out? i

There were instances of errors in both data reduction and analysis.

(8) What factors have retarded the analysis and reporting of the
CHESS data? .

Several factors were uncovered. The most important appear to be
the forced change of computer and support contractors.

(8) Did the health and monitoring data establish unambiguously what
concentrations of specific pollutants are associated with measurable
adverse health effects? .

The findings clearly say no. ; .

(10) If so, do the guantitative dose-response estimates in the CHESS
report have a firm empirical basis? ‘

From (9) the answer must be no. " :

(11) Were the conclusions drawn from the CHESS program sufficiently
clear and unambiguous so as to form a sound basis for future action?

Again, the answer is no. CHESS does indicate the need for a rigorous
program of health effects resesrch. ﬁ

(12) Does the new CHAMP program provide o substantially im-
proved mechanism to provide aeromelric data to support future epi-
demiological research and is an epidemiological research program planned
to complement future aerometric monitorings?

The CHAMP system is clearly an improvement in aerometric
pollution measurement, although it is not yet fully validated. There
1s no clearly defined, well-targeted, coordinated epidemiological
progmm to make use of CHAMP at this time. There are no projects in
epidemiology making use of CHAMP data.

(13) What additional steps, if any, should EPA take to insure that a
sound techinical basis will be available for future agency decisions per-
taining to SOq/sulfates? : :

For the answer to this question, refer to all the recommendations
in the sections B and C concerned with program improvements.
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E. Crosing RBMARKS

The investigative team is aware that this is a very critical report.
The Environmental Protection Agency is a relatively new agency
which has been confronted with the need to grow repidly and to assume
a large burden of responsibility. The enforcement of these responsi-
bilities has increased in political significance with the growth in in-
tensity of the overall energy problem. All EPA personnel consulted
in this study were generally cooperative and hopeful of being able to
provide constructive suggestions. Indeed, the recommendations pre-
sented here are, in many instances, suggestions and comments made by
EPA personnel. It was not difficult to identify many deficiencies
within the CHESS program or to relate these difficulties to the need
for changes in organization and management within EPA. The
difficult task will be to resolve these issues and construct a more
effective organization to meet the very real problems of our society
which have been mandated to the Environmental Protection Agency
for resolution. '
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IvV. CHESS AEROMETRIC MEASU:REMENTS-

A. INTRODUCTION

As pointed out in the introduction, the attainment of precise, reli-
able, reproducible, and real time air quality measurements in the field
(e.g., SO, and particulates) was a critical element of the CHESS pro-
gram. This chapter provides a critical review of the aerometric
measurement aspects of CHESS.

However, before reporting on this review two facts about CHESS
aerometry should be mentioned. First, the methods used in CHESS,
especially in 1970-71, were probably as good as any available. Second,
quality control procedures were slowly imtroduced into the CHESS
program. EPA cannot be criticised, and is not criticised in this report,
for using the best available methods. However, EPA can be criticized
for not pursuing a vigorous program of quality control throughout
CHESS. The review reported here showed that CHESS did not
employ well-established quality control measures. The quality control
program described in Appendix A of the Monograph was not carried
out. A thorough quality control program would have discovered, for
example, the temperature effects on the method used to measure SO,
(described below). It would also have placed bounds on the validity
of the data and precluded overinterpretations.

In the design and implementation of any measurement system, the
single most important consideration is the end user of the data pro-
duced by that measurement system. In the simplest of all measure-
ment processes, an individual scientist conducting his own research,
both measures the parameters of interest and uses the resultant data
to draw conclusions about his experiment. In such a process the
individual involved has at his disposal all of the information contained
in the data, especially that concerned with the limitations of the data
and the counstraints under which they should be used. In this type
of situation, few formal qualifications of the recorded data are neces-
sa,rly' since those qualifications are implicit in the mind of the scientist.

In larger programs however, the measurement process and the
utilization process are quite often compsrtmentalized such that one
group of scientists is responsible for the collection, quality assessment
and storage of the measurement data, and a second, usually nonrelated,
group of scientists is responsible for the synthesis of all pertinent
information into a final set of conclusions. In this type of systems
research, the determination of the fundamental quality of the measure-
ment datae and transmittance of that quality assessment are the single
most important, qualifier in the process of going from observation to
understanding. ’

The CHESS program, as designed and implemented by the Envi-
ronmental Protection Agency, is & classic example of the large sys-
tems approach to research. The epidemiological measurements
were designed, conducted, and stored by one group of scientists; the

(25)
77-590—76——3
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aerometric measurements were designed, conducted and stored by a
second group of scientists. The desired end product, a correlation of
health effects with atmospheric pollution was then derived from these
two independent sets of data accumulated in a large data storage net-
work. It is important to reemphasize here that in such a research
program it is incumbent upon the measurement personnel to transmit
to the date user all of the information contained in the resultant data,
especially that relative to accuracy and precision. In order to under-
stand the problems encountered in a large research program such as
CHESS, it isnecessary to understand the types of measurements that
were made. '

The assessment of atmospheric pollution exposure received by a
defined population can be derived from.one of two broad classes of
measurement. The first is a measurement that yields an “index” of
pollution. The second is a measurement that yields quantitative in-
formation about a specific pollutant asit isfound in the atmosphere,

A pollution index is a measure of the relative level of pollution which
contains little or no information as to the specific chemical or physical
properties of that pollution.* These indices can be useful in assessing
short-term trends of atmospheric quality in well-defined and limited
geographic regions. They cannot be used to deduce information about
the source or chemical nature of the material being measured. They
also cannot be used to ussess long-term trends of pollution burden
since gradual changes in pollution sources will distort the quan-
titative aspect of the index. Most importantly, they cannot be used to
correlate atmospheric pollutant levels among diverse geographic
areas. Here again, the difference in chemical and physical makeup of
phg pollutants being measured distort the quantitative aspect of the
index. .. t

An example of a measurement that gives a pollution index is the
dustfall observations as applied in CHESS. In this method, an open
topped cylinder called a dustfall bucket is used to collect any par-
ticulate matter that falls out of the atmosphere. This collection is
carried out over a long time period, usually: one month; and the total
dry weight of material collected is used to estimate particulate burden
of the atmosphere during that time period. A detailed description of
this process is given later in this Chapter. This measurement falls in
the index class because all solid material, regardless of its derivation
or chemical nature, is included in the final quantitative result.

The second class of pollution measurement is that which contains
information both on the specific species of pollutants and on the
atmospheric concentrations of those pollutants. In this type or
measurement the signal that is measured is derived frem a process or

roperty which is specific to the pollutant of interest and which corre-
ates directly with the concentration of that pollutant in the atmos-
phere. An example of this type of method is the West-Gaeke proce-
dure for the measurement of atmospheric sulfur dioxide. In this pro-
cedure, air is bubbled through an absorbing solution at a known rate.
The solution is specific for the absorption of SO, from the air. After a
known duration of sampling, the quantity of SO, which was absorbed
from the air is quantitetively determined by the formation of a

* N.B. This index is not the kind of “air quality index’ often used populatly (in radio brosdeasts, ete.)
to advise citizens of he relative air quality of a city. Such popular air quality indices are usually arrived at
Ly combining measurements of several pollutants,

38



27

colored chemical complex of SO,. If carefully carried out, the procedure
gives an accurate value for the SO, concentration. The procedure is
described in detail later in this Chapter.

Mesasurements such as the West-Gaeke procedure, which are
specific and quantitative, can be used to compare atmospheric
pollutant burdens across diverse geographic areas and through long
time periods. They can also be used to assess short-term variations in
pollutant levels provided that sufficient sensitivity exists in the
method to obtain a meaningful signal for the short time period used.
In conducting a program such as CHESS, where an attempt is made
to relate health effects to pollution burdens, only those measurements
that fall in the second class, specific and quantitative, can properly
be gsed to assess the relation between health effects and pollutant
burden.

In this chapter, an attempt will be made to evaluate the method-
ology used to messure aerometric parameters and to assess the
velidity of the resultant data. The review will encompass procedures
used in the field situation, the quality control exercised over the proce-
dures, and the data storage and retrieval network. Conclusions will
be drawn as to the adequacy of the measured pollution levels to assess
exposures received by specific CHESS population groups.

B. Review oF CeeMicAL AND PHYsIcAL METHODS

1. THE WEST-GAEKE METHOD FOR THE MEASUREMENT OF AMBIENT S0;
a. Description of the Method ‘

The West-Gaeke colorimetric procedure for, SO, determination is
the designated Reference Method (Federal Register, 36, No. 84, 6168,
April 30, 1971).* Atmospheric SO, is collected by bubbling air through
a solution of potassium tetrachloromercurate (T'CM). The product of
the reaction between SO, and TCM is the nonvolatile dichloro-
sulfitomercurate that is then determined quantitatively by reaction
with formaldehyde and pararosaniline hydrochloride, followed by
photometric mesasurement of the resulting intensely colored para-
rosaniline methyl sulfonic acid. :

b. Description of the Field Apparatus and Sample Collection

Outside air is drawn through a sample line at the rate of 200 ml
min~!, then through a 6-inch 101:1:1]% glass bubbler stem (tip diameter
of 0.025 in.) immersed in 35 (50 ml after January, 1974) of
0.1 M TCM solution contained in a 32 mm diameter by 164 mm long
polypropylene sample container. The exhaust air passed through a
glass wool moisture trap, then through a hypodermic needle used as a
critical orifice to control the flow, through another moisture trap, and
finally through a vacuum pump. A sample consisted of a 24-hour
collection. Collected samples were stoppered, and mailed to EPA/
RTP for analysis.

c. Validity as a Laboratory Procedure ,

A collaborative study by McKee et al. (H. C. McKee, R. E.
Childers, and O. Saenz, Southwest Research Institute, SWRI Project
21-2811, EPA contract CPA 70-40) indicates that “the method cen-

*Alternately see CFR Title 40, Part 50, Appendix A.
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not detect a difference smaller than 10 percent between two observa-
-tions by the same analyst in the range of 0 to 1000 pg m~3. A difference
of 20 percent or less may be detected above 300ug m™3, and a difference
of less than 50 percent may be detected above 100ug m=3.” For
analyses conducted by different laboratories on the same sample, ‘“the
method. cannot detect a difference of less ‘than 20 percent between
single-replicate observations of two laboratories in the range of 0 to
1000 pg m~3, At a level of 100 pg m~®, a difference of less than 100
peicent is not detectable.” The National Primary Ambient Air
Quality Standard for SO; is: For 24 hour average, 365 pg/m®. For annual
average, 80 pg/in®. Thus if the standard is met, most values will be
around or below 80 pg/m?3, no more than one will be above 365 ug/m?3.

Regarding the lower limit of detection, the authors cited above
propose o value of 25 pg m™* as o practical figure. ““A single determina-
tion less than this value is not significantly different from zero”
(Instrumentation for Environmental Monitoring, Air-S0O,, Instru-
mentation, Lawrence Berkeley Laboratories, March 1972).

It is therefore evident that a single analysis is of little use, con-
sidering that the expected concentrations of SO, will usually be less
than the ambient air quality standard of 80 pg m~% Results should
be regarded as valid only in terms of the mean of multiple determina-
tions, and only when the analytical method has been followed
rigorously by experienced analysts. :

2. TOTAL SUSPENDED PARTICULATES

Total suspended particulates (TSP) were measured using the EPA
Reference Method as specified in the Federal Register (36 (84):
8191-8194, April 30, 1971}).

Total suspended particulates (I'SP) were measured by drawing air
through a prewieghed 8 x 10 inch glass fiber filter for a period of 24
hours. The apparatus used for this procedure was the standard High
Volume Sampler. At the end of the 24 hour time period, the filter was
reweighed, and the TSP computed on the basis of total air flow. The
air flow rate was approximately 60 {t*'min~?'at the start, and must be
not less than 40 ft*min~! at the end for the measurement to be accept-
able. The average #ir flow rate was computed on the basis of a straight-
line interpolation between beginning and ending flow rates.

The National Primary Ambient Air Quality Standard for TSP is:
For 24 hour average, 260 pg/in®. For annual geometric mean, 75 ug/m®.

3. SUSPENDED SULFATE

Suspended sulfate was analyzed, during the CHESS program, using
gortions of the TSP samples. From the ‘beginning of CHESS to
September 1971 the turbidimetric method of analysis was used; then
the turbidimetric method was dropped in favor of the methylthymol
blue method, which was used throughout the remainder of the CI%'ESS
program. :

The turbidimetric method consists of the water extraction of soluble
sulfates on. the TSP filter, the addition of a barium chloride prepara-
tion to the extract, and measurement of the resultant turbidity (from

{1 Alternatively sce CFR Title 40, Parl 50, Appendix B.
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the formation of insoluble barium sulfate) with a spectrophotometer or
colorimeter. Accuracy of the method is affected by the kind and con-
centration of other ions present, as well as pH, conductance, tempera-
ture, and barium concentration in the test solution.

The methylthymol blue method also utilizes the water extraction of
soluble sulfates from the TSP. The filter extract is:then passed through
an ion-exchange bed to remove interfering ions, and barium chloride
is added under slightly acid conditions, forming barium sulfate. Then
the test mixture is made alkaline and methylthymol blue is added,
which forms a chelate with the excess barium. The uncomplexed
methythymol blue is equivalent to the amount of sulfate present, and
is measured spectrophotometrically. The methylthymol blue procedure
is automated (Technicon Autoanalyzer) in all steps following water
extraction of the TSP, and this part of the procedure is reproducible
within & range of 2 percent. Error in the determination of sulfate occurs
predominantly in the steps preceding the methylthymol blue method.

4. DUSTFALL BUCKET, TAPE SAMPLER, CASCADE IMPACTOR,
AND CYCLONE SAMPLER

In sdditicn to TSP measurements using the Hi-Vol sampler, four
other means of estimating particulate concentrations were used at
various times. They are the dustfall bucket, the tape sampler, the
cascade impactor, and the cyclone sampler. : _

(¢) The name ‘“dustfall bucket” is adequately descriptive. It is
basically an open-topped cylinder, with some protection against wind
and rain loss, that is left out in the open, close to the ground or on a
rooftop, for a month. At the end of that time the dry matter collected is
Wei%led, and sometimes analyzed for trace metals. The dustfall bucket
method is very crude and misses almost completely the very significant
part of the aerosol, including the respirable serosol, that does not settle
rapidly. It must be considered here, however, because dustfall measure-
ments were extrapolated to obtain estimates of suspended sulfates
and sulfur dioxide in New York City during the period 1949-58
((Table 5.2.1, CHESS Monograph), and intermittently in Chicago
(Table 4.1.A.3), CHESS Mocnograph). Dustfall measurements were
used as the basis for these extrapolations because there was no other
basis for such estimates, but it must be remembered that the relation-
ship between suspended sulfates and dustfall is unknown, and that
be\‘,lween sulfur dioxide and dustfall is another step removed from
reality. ?

(6) Coeficient of Haze (COH) is determined by the automatically
operating tape sampler. It is determined by measuring the optical
density of an aerosol deposited on a filter tape. The aerosol deposit
is obtained by drawing air at a given flow rate through white filter
paper tape for & known period of time. If one could assume that the
composition and physical characteristics of the aerosol in a given
location did not change with time—that only atmospheric loadings
would change—then the COH would give a fairly good approximation
of the variations of particulate loading and visibility.

However, this assumption is seldom justified, and even at a given
location the COH only roughly approximates the true particulate
loading. The COH method is worthless, or nearly so, for comparisons
between areas with dissimilar. aerosols. For example, the aerosols
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collected at the Utah sites are primarily the light-colored alumino-
silicate dust, whereas the aerosol collected within the inner core of
large cities has a predominantly sooty character. For a given par-
ticulate loading the Utah aerosol will often have as little as one-tenth
the optical density of the urban acrosol.

{(¢) The cascade impactor operates on the principle that particles
in an air stream will tend to follow a straight line when the air stream
is deflected, and thus can be impacted on a surface in their path.
The cascade impactor consists of a series of parallel plates separated
by precisely determined spaces. Alternate. plates contuin a certain
number of holes of a size that is decreased as one goes through the
series of plates from entrance to exit. Alternating with the plates
containing the calibrated holes are plates without holes. These may
be coated with a medium for the trapping of impinged particles, Air
is drawn through the apparatus at a known rate, and the particles are
collected in decreasing size fractions related to the decreasing size of
the holes in the plates. '

(@) The cyclone sampler is a device {for the collection of the respi-
rable size fraction of an atmospheric particulate loading. It operates
on the principle that the inertia of individual particles will tend to
keep the particles moving in a straight line when the air stream in
which they are carrvied 1s deflected. By this means the larger size
particles are removed by impaction and settling, while the respirable
particles are carried along with the air stream and are subsequently
collected on a filter. :

C. Finpinegs anNp EvarvaTioNs oF MEASUREMENTS AND DATA
RepverioNn

It is important to preface this evaluation of the CHESS air moni-
toring program with a statement of the following facts. The inves-
tigative team looked backward at the program through a window in
time with all of the subsequent knowledge built up during that time.
More than ten years have passed since the initial planning of the
CHESS program and more than six years have passed since the first
data were collected. During that time there has been a vast improve-
ment in the understanding of the methods used for pollution moni-
toring. Many of the procedures used in CHESS have subsequently
been found to contain serious.errors. These problems were often
uncovered as a direct result of research and quality control programs
ongoing within EPA. It would thus be unjustified to lay criticism on
the principals in the CHESS program for using state of the art meus-
urement technology. :

On the other hand, some serious vversights in scientific judgement
did occur. In the area of pollutant monitoring, these oversights could
have been completely avoided had proper attention been paid to even
rudimentary quality control procedures. Throughout the program,
much more emphasis was placed on the uninterrupted collection of
data than was placed on the systematic evaluation of data quality.
The field investigation stage of this review identified numerous prob-
lems that resulted in the propagation of unnecessarily large crrors in
the aerometric data. These unevaluated errors persist even today in
the data as it is stored in the CHESS computer system. They could
have beeu avoided or casily discovered and guantified had a well-
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designed quality control procedure been a.pplied to the CHESS sero-
metric monitoring program. This statement is contrary to the state-

-, ment of the quality control procedures in appendix- A of the 1974

CHESS Monograph. Appendix A was not a manual provided to
CHESS data gatherers, but was written long after the data in the
1974 Monogra,gh were collected. However, during the field investi-
gation of the CHESS monitoring contractors, it was found that the
quality control procedures as described in Appendix A of the CHESS
Monograph were routinely disregarded. In faect, for the first two years
of the program, virtually no EPA-directed quality control program
was implemented at any of the New York, Salt Lake City or Los
Angeles CHESS monitoring sites. Problems that were found in this
time period were observed and documented by: contractor personnel
and it was mainly through their personal professional conduct that
any of the field problems were corrected. Reasons for this rather
gross oversight on proper data management can only be conjecture,
But it did appear that inadequate staffing of the monitoring group,
coupled with the intense pressure to get the monitoring stations on
line and producing data, led to the situation described.

In fairness (regarding the time perspective mentioned earlier) the
problem of inadequate quality control on many large EPA programs
eventually was recognized internally and in 1974 a Quality Control
Branch was established in the Quality Assurance and Environmental
Monitoring Liaboratory. This branch was given the authority to im-~
plement proper quality control procedures on all large atmospheric
monitoring programs. Since the formation of this group, there has
been a significant and steady improvement in quality ussurance as
applied to air monitoring methods and data.

In this section, major emphasis will be placed on review and evalu-
ation of the unalytical methodology used in the CHESS program to
assess population exposures to sulfur oxides and total suspended
%articulates. Conclusions will be general to all data taken at “official”

HESS monitoring sites, regardless of location. Where local differ-
ences in procedures or resultant data did occur, these will be deseribed
separately. Health studies, as described in the 1974 CHESS Mono-
graph, that used aerometric data derived from non-CHESS monitor-
ing sites will be reviewed separately. ’

1. SULFUR DIOXIDE

Atmospheric levels of SO, were determined using the EPA Ref-
erence Method, better known as the West-Gaeke or Pararosanaline
method. The specific details of this method are described in the
procedures section of this chupter (Part B.1.). However, a few im-
portant aspects of this method will be reiterated. This reference
method is basically a laboratory method adapted for field use. It is
a “‘wet chemical” procedure relying on & gas-liquid phase chemical
reaction between SO, and sodium tetrachloromercurate (TCM). To
accomplish this reaction, the SO, as a gas phase pollutant, must be
quantitatively absorbed into the liquid reactant solution. This is
accomplished by bubbling ambient air through the solution at a
controlled flow rate, thus, its description as a “bubbler method.”
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In an attempt to standardize the methodology and to eliminate
problems associated with interlaboratory efrors, a CHESS policy was
instituted whereby all air sampling equipment was assembled and
tested at the central EPA research laboratory und then shipped to
the contractors for ficld use. Also, bubbler tubes were prefilled with
the appropriate absorber solution, shipped to the contractor for their
daily monitoring use, and shipped back to the central laboratory for
chemical analysis. It was this long distance shipment of the chemical
solutions that led to the first of a series of field-use problems with the
procedure. These problem areas will be summarized below with an
attempt to evaluate their net effect on the resultant CHESS SO, data.
Following this summary of individual problem areas, an assessment
of the overall SO, data quality will be given.

a. Spillage of Reagent During Shipment

The first field data were obtained in New York City and the Salt

Lake area (Utah) in November, 1970. By mid-1971, field persounel
at the Utah site reported to their CEHESS field engineers that severe
spillage was occurring during shipment. Many bubbler tubes were
arriving partially filled with reagent and some were completely empty.
At the Salt Lake area an attempt was made to refill with solution
from extra tubes those tubes that were low. However, due to insuffi-
. cient reagent, this was only partially successful. This problem was
not, officially recognized until October, 1972, at which time an internal
EPA/CHESS memo was written outlining the problem and suggesting
corrective action. The magnitude of the problem can be best assessed
by quoting from the memo. “The present reagent tubes for SO, and
NO; leak during shipment. . . . The SO, leakage rate (was found to
be) 18% of the total volume, 509, of the time. . . . It follows there-
fore, that the resultant pollution date are unreliable.” Recommenda-
tions were made in this memo as to possible corrective measures. These
recommendations were not instituted until March, 1973.

During the subsequent years, many attempts were made to correct
this leakage problem. However, none were wholly successful and as
late as January 1975, another EPA memo described losses of solution

-in SO, bubblers during shipment and suggesting appropriate corrective
action. :

The effects of the reagent spillage problem on the SO, data can
be only grossly estimated. Certainly, many samples were totally lost.
These lost samples were not the major problem. Of more significance
was the undetermined amount of daily SO, data that were in error
due to the loss of sample by spillage and yet included in the network
system.

If the reagent was partially lost during shipment to the sampling
site and used as received, an increased concentration of TCM-SQ,
complex would occur relative to normal sampling. This potential
positive bias would be corrected by for the analytical procedure used
(Page A-6 CHESS monograph—Analysis Procedure). ‘At the labora-
tory, the sample is brought back to its original volume by the addition
of distilled water to compensate for water loss during sampling.”
If however, the reagent spillage occurred after sampling, the required
addition of water would result in data that were biased low in pro-
portion to the amount spilled relative to the total volume of solution.
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According to the EPA Memo of October, 1972, one half of all SO,
data taken between November, 1970 and March, 1973 are likely to
have been biased low by an average of 17%,. This problem was cor-
rected after April, 1973. '

b. Time Delay of the Reagent—S0, Complex

The Reference Method as originally described in the Federal
Register, was to be conducted at 20° C. There was s known error in
the method associated with time delay between sampling and analysis
which was dependent on temperatures. This error was derived from
. the spontaneous decomposition over time of the TCM-SO; complex
as a function of temperature. The magnitude of the error and its
exact dependence on temperature was not, known but a brief study
was conducted to determine its magnitude by scientists of the CHESS
monitoring group in November, 1971. As a result of this study, a
correction factor of -+1.5% per day was arithmetically applied to all
CHESS SO, data to compensate for the time delay between sampling
and analysis. '

A more recent and comprehensive study has been carried out within
the Quality Control Branch, Environmental Monitoring Laboratory
at EPA on the effect of temperature on “The Stability of SO, Samples
Collected by the Federal Reference Method.” This study indicated a
much more severe problem than was estimated by the original CHESS
study. The evaluation was carried out over the range of 35 to 278
pg/m?® SO, concentration. The following findings were presented in
the report: ’

Over a normal range of temperature, the rate of decay of the
TMC-50, complex increases five-fold for every 10°C increase
in temperature, respectively. _

The rate of decay is independent of SO, concentration.

At 20, 30,-40, and 50° C the following SO, losses were observed:
0.9, 5, 25, and 749, loss per day, respectively.

This study msakes abundantly clear a second and even more severe
error associated with the SO, measurements conducted by CHESS.
During the summer months, when the SO, absorber solutions were
subjected to high and unknown temperatures between field samplin
and lsboratory anslysis; significant degradation of the samples diﬁ
occur. Estimates of time dgiay between sampling and analysis range
from 7 to 14 days. Estimates of summer temperature exposures range -
from 25 to 40° C being most severe for the Utah CHESS sites. Thus,
CHESS S0, data can be estimated to be nega;tively biased, mainly
during the summer months. It would normally be difficult or impossible
to estiinate the magnitude of the bias except to say that it is probably
large. However, simultaneous SO, measurements were taken by the
New York City Department of Air Resources and by the Utah State
Division of Health. These results were obtained by an independent
method not susceptable to the temperature related error. A consistent
pattern emer%ed when side by side data are compared. From May to
October, the CHESS SO, data were low with the largest error occurrin,
in the middle three summer months. The magnitude of the error varie
- from month to month and year to year, but the CHESS data were
consistently low and represented only & portion of the true ambient SO
concentration. ) -
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¢. Concentration Dependence of Sampling Method

' The SO, reference method was subjected to a collaborative study
program in 1973. Four participating laboratories tested the 24-hour
ver=ion of the Federal Reference Method. A previously unknown source
of error was documented that applies to the CHESS SO, data. It was
found that the 24-hour sampling method does have a concentration
dependent hias which becomes significant at the high concentra-
tion levels (200ug/m®). Observed values tend to be lower than the
expected (known) SO, concentration levels. This error source will yield
o negative bias on the daily CHESS SO, data when they exceed 200
pg/m® and on all monthly and yearly average data. o

d. Low flow correction

The determination of atmospheric SO, concentration was dependent
on, among other factors, the accurate measurement of air that passed
through the TCM solution. This flow was controlled by a critical flow
orifice in the form of a standard hypodermic needle. In practice, the
air flow through the sampling system was measured at the start and
end of each 24-hour sampling. period. This was done to detect low
flow due to needle blockage. The Federal Register Method (Réference
Method) calls for an air flow of 200 420 ml/min. In field operation, the
CHESS procedure substantially broadened these tolerances. Replace-
ment needles were installed if the initial air flow was greater than
220 ml/min which is consistent with the Refercnce Method; however,
needles were not replaced nor were samples voided until the measured
flow dropped below 100 ml/min. Integrated flows were calculated by
assuming & linear decrease in flow between the start and end of the
24-hour sampling period. If, however, the needle was partially blocked
near either the beginning or the end of the sampling period, the
linear flow correction would be in error. Using the Reference Method

flow tolerance, only small errors would be introduced by this correction
"~ (less than 109%,). Using the CHESS procedure, however, errors as
large as 509, could be introduced and not detected. These errors
would be random (either positive or negative) depending on when dur-
ing the sampling period the needle blockage occurred. Thus a large
random error component was added to the SO, daily data but this
component was somewhat damped statistically in the monthly or
yearly averages. ' A

The modification of flow tolerance by the CHESS aerometric
group is a procedure that would not have withstood the critical review
of a competent quality assurance program.
¢. Bubbler train leakage : .
. The West-Gaeke method, as described in the Federal Register,

employs a vacuum .bubbler train. That is, the sampled air is drawn
through the bubbler train by a vacuum pump rather than being
pushed through by a positive pressure pump. There are many ad-
vantages to the viacuum procedure, most important is that the air
does not come in contact with any internal pump mechanism. However,
there is a modest pressure differential between the atmosphere and the
internal bubbler; thus all fittings and joints must be gas tight. The
bubbler trdain used in the CHESS program had two points where frequent
air leak problems were encountered. One was around the rubber
stoppers for the bubbler tube and moisture trap and the other was the

'
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rubber tubing used to hold the glass assembly pieces together. Field
operators reported consistent problems with leakage in the routine field
use of the bubbler train. In a severe leak situation, the samples were
voided due to out of tolerance (Low) flow rates. There were many
cases however, where small leaks occurred but the final flow was
within specifications so the sample was included as valid. In cases
where the leaks formed around the rubber stoppers, no significant
error would be introduced except due to the linear flow correction as
applied to instantaneously developing leaks. This error is similar in
nature to that discussed in the flow section. In. the case of leaks up-
stream of the bubbler train, room air instead of outside air is drawn
through reagent. In normal situations, it has been observed that room
‘air is significantly less polluted than outside air. (See page 6-6,
CHESS Monograph—comparison of school air.to outside air). This
effect may not be as large for the small huildings used to house CHESS
stations, but a somewhat decreased pollutent level would undoubtedly
be sampled. The absolute magnitude of this error cannot be adequately
assessed but it can bs stated that the error would be in a negative -
direction, that is, again to underestimate SO, levels.

2. GENERAL ASSESSMENT OF CHESS '802 DATA

The SO, data, accumulated at “official’” CHESS sites, followed &
remarkably uniform trend as the program progressed. The method
used was the EPA Reference Method W%chh is specific for the chemical
species, SO,. Thus, regional cha.n§es in pollutent mix, i.e., the propor-
tion of other pollutant species relative to SO,, had minimal effect on
the SO, data. However, the sum effect of the errors detailed in this
section did have a profound effect on both the accuracy and the preci-
sion of the data. '

Under normal circumstances, a retrospective evaluation of a

monitoring effort that occurred a number of years in the past and
~ which had been terminated, could yield only the broadest of estimates
" of data quality, Fortunately for this review, two geographically
different locations with six different monitoring sites were involved
in the collection of simultaneous SO; data. Further, the groups re-
sponsible for the two data sets were managed independently and the
methodology used was also independent. This fortunate circumstance
enabled the reviewers to acquire a quantitative understanding of
absolute.differences among data sets as well as correlations with respect
to time.

The locations where side by side data existed were the New York
City sites at Bronx and Queens and the Salt Liake Basin sites at Ogden,
Salt Lake City, Kearns, and Magna. In these locations, the local
environmental monitoring agencies had sites located within 50 meters
of the CHESS sites and at similar elevations. At these sites, the local
%ncies collected daily SO, and TSP data for the entire life of the

ESS program. The SO, methodologies used by both State agencies
"were variations of the peroxide bubbler method i which twenty-four
1-hour samples were integrated to form a sirgle 24-hour SO, measure-
ment, In New York the samples were measured acidimetricly and in
Salt Lake City they were quantified conductiometrically. Neither
method is as specific for SO, as is the Reference Method, that is,
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pollutants that are in a significant concentration, relative to SO,
and that also oxidize to form an acidic compound will be interpreted
as S0,. For this reason, when the NYC Department of Air Resources
initially brought to the attention of the CHESS Aerometric team the
large discrepancy between their respective data, the discrepancy was
dismissed as method bias on the part of the New York method. An
EPA memo dated November 3, 1971 described a limited study into the
Reference Method. The conclusion reached was “On the basis of
(this study) . . . I feel there is no sound basis for discrediting the
EES (Environmental Exposure System) methodology.”

No further attempt was made to uncover the cause of the discrep-
ancy in SO, data. Had the CHESS EES team obtained and compared
the Salt Lake Basin data, especially that from Magna site, a disturbing
similarity would have been immediately apparent. This data confirmed
in detail the discrepancies observed in New York. It is important that
the Magna site data were confirmatory since it was in a region of
single source pollution, that from the nearby copper smelter. In this
site very low levels of other pollutants existed relative to SO,, thus
the peroxide method was capable of giving reasonably reliable esti-
mates of the SO, concentration. Of equal importance the general pol-
lutant mix was vory different between this rural smelter site and the
urban area of New York City. Despite these differences the compari-
son of side by side Federal-State data indicate the same discrepancies
in both trends and absolute concentrations. The following conclusions
as to SO, data validity can thus be reasonably drawn from the review
gf methodological errors and the comparison of existing side by side

ata.

From November 1970 until December 1971 the SO, data generated
from CHESS sites using the modified Reference method were biased
low by 50 to 100 percent in the High Exposure sites when compared
with existing State SO, data. Thus, the 1971 annual average SO,
_exposure estimates of 60pg/m? as reported for Magna in the CHESS
monograph (page 2-24) are more likely in the viemnity of 100 ug/m?3.
Also, the same phenomenon occurred in New York and the reported
values are also in similar error. :

A confirming fact is that during cool months after 1971 SO, data
correlated well both in frends and absolute concentrations between
State and Federal analyses. It thus seems likely that the State data
were reasonably accurate throughout that time period. However, one
consideration must be applied here: namely, that due to the difference
between the independent methods an error bar of at least one hundred
percent must be applied to the daia and explicitly correct data cannot be
drawn from these observations. In other words, where two or more
independent observations are in disagreement by a significant amount
it cannot be said by inference alone that one data set is more correct
than the other. It is reasonable t6 assume, however, from our review
of all State and Federal data in the time period of 1970 through 1971,
that the Federal SO, data as collected in the CHESS program wecre
substantially low and went through sn abrupt upward transition in
concentration in December 1971 at all CHESS sites and Federal data
taken before that time may reasonably be expected to have a large,
unknown negative bias.
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In November 1971, the CHESS monthly mean SO, data underwent
an abrupt change in the positive direction. The cause of this change is
not apparent. However, the result was profound. From that time until
- the conclusion of the CHESS program in July of 1975, the fall-winter
data were in very good agreement with other existing data and very
likely gave reliable estimates of SO, exposures.

Throughout the entire program, the CHESS SO, data had an
associated negative bias during the summer months, becoming most
severe during the hottest periods of July and August. This error
usually reached a maximum of 60 to 80 percent underestimation of
exposures and was variable. As 8 result, even though wintertime
monthly SO, averages appear valid from 1972-1975, annual averages
of the same data are biased low due to the inclusion of the summer
errors. The best estimate of error in the annual average data 1972—
1975 is approximately minus 15-20 percent relative.

The individual daily SO, levels, when compared to city or State
dats or to replicate CHESS measurements taken after 1973 had so
large 8 random error component that they aré not useful to assess
daily SO, exposure (as attempted in the asthma panels). The random
errors associated with the daily values were much larger than the
differences observed over time.

Due to inherent methodological errors, the following may be con-
sidered as minimum. differences between High and Low SO, exposures
which may be considered “real.” These are based on EPA’s collab-
orat-ivelstudy of the reference method and used a 95 percent confidence
interval.

Below 100 pg/m® SO,, a difference of at least 50 ug/m? is
necessary to be statistically significant.

Between 100 and 300 ug/m"lgoz, a difference of at least 60 ug/m?
is necessary to be significant. 5

Below 25 pg/m?®, a single determination is not significently
different from zero. ,

3. TOTAL SUSPENDED PARTICULATE

The Reference Method for the determination of total suspended
particulate muatter (T'SP) is probably the simplest and most reliuble
method used by CHESS. It has been well studied and most error
sources are known. However, it is a method that measures an arbitrary
and poorly defined portion of the total atmospheric particulate burden
and the portion measured has unknown relevance to the human respir-
able portion. The size fraction measured is somewhat dependent on the
design of the shelter used for Hi-Volume sampler. The design and di-
mensions of the Reference Method shelter are specified in the Federal
Register, thus the portion of TSP that is collected by the method
is generally uniform. Best estimates of particle size range included
in the Reference Method are from 0.05 to 60 uym diameter. Above
60 um diameter, the particle fall velocity is too great to navigate the
bend around the roof of the shelter. Below 0.05 um the collection
efficiency of the glass fiber filter used in the method diminishes.

A collaborative study was conducted on the Reference Method
- using 12 different groups sampling ambient air at a common location.
The results of this study indicate the method is capuble of reproducible
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measurements with less than 5 percent error at the 95 percent con-
fidence level. Also, the minimum detectable amount of TSP is approxi-
mately 2 pg/m® for a 24-hour sampling period. This sensitivity is
more than sufficient for most 24-hour TSP measurements.

The TSP measurement method, as used in CHESS, had one notable
difference from the laboratory procedure which was collaboratively
studied. The weighing procedure to determine TSP was performed at
EPA/RTP luboratory not by the CHISS contractors on site. This
necessitated the shipment of individual filter samples through the
mail and the subsequent storages of the samples at EPA. During
laboratory reorganizations at RTP, periods as long as 6 months
elapsed between actual field sampling and laboratory analysis.

The following is a sununary of individual errors and an assessment
of overall TSP data quality.

Loss of particulate matter before weighing ‘

In the TSP methodology there were field-related procedures that
resulted in partial loss of particulate matter from the Hi-Volume
filter samples. Due to the exposed location of the Hi-Vol TSP samplers,
wind and cold sometimes made it very difficult to remove the filter
paper {rom the apparatus without losing part of the sample. No
estimate has been made of loss due to this problem; it would, of course
bias the reported results only in the direction of lower-than-actual
atmospheric loadings. This wus not a constant problem among CHESS
sites. It was noted by ficld operators us being « particularly severe
problem in the Salt Luke City area during the winter months.

Two other error sources have been identified in the determination
of TSP, both of which would also produce a low-side bias: (1) the
shaking-off of particles from the filter during transit from the field
site to KPA/RTP, und (2) the evaporation of organic substances. In an
attempt to quantily the mass loss during transit, David Hinton, EPA/
RTP, made a comparison of filters collected in Utah, before and after
mailing from Salt Liake City to RTP (22). Ho found that there was a
average 4 percent loss. Carl Broadhead, of the Utah Division of
Heulth, conducted » similar comparison; however, he noted an
apparent loss of approximately 25%. This difference may, in part, be
due to the time of year the studies were conducted, During the dry
summer months in the Salt Lake City arca, much of the TSP loading
is due to windborn crustul material (sand). This materiul is much more
easily lost in sample handling that is the finer anthropogenic particu-
late material.

A final error source, one more difficult to assess, derives from wind
velocity versus collection efliciency. On days with relatively high wind
(>15 mph), the Hi-Vol sampler is more susceptible to the inclusion
of large diameter particulate material. To compound this problem,
the design of the shelter makes the magnitude of the crror dependent
on the wind direction relative to the orientation of the shelter. The
main result of this problem is that two side by side Hi-Vol samplers,
oriented 90 degrees relative to each other, will produce dissimilar
measurements with the discrepancy increasing as ths daily wind
velocity increases.

The overall effect of the summed errors with the Hi-Vol TSP
measurement is & slight negative bius. This bias may be as small as
10% or may be as large as 30%. Side by side data from New York
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and Salt Luke indicate that this assessment is reasonable. These
daty also indicate that the TSP data were by far the best quality
data taken in the CHESS monitoring program. Differences measured
bétween High and Low sites are probably reasonable estimates of
the differences of TSP exposures as received by populations within
these areas. Some local source variations undoubtedly did occur, but
average annual exposures were reasonable. ,

In any overall assessment of the CHESS TSP data it should be
noted that all of the sources of errors mentioned previously related
almost exclusively to the loss of large particulate matter and most
likely that matter is associated with crustal weathering. This material
is outside of the normal human respirable size fraction and by com-
position, it would be unlikely to be associated with aggravated health.
Thus, loss of that portion of the total material may not have di-
minished the quality of data for health effects studies. It may in fact
have rendereg that data & closer estimate of the respirable TSP
exgosure to which the CHESS population groups were subjected.

t has been suggested by some environmental scientists that when-
ever Hi-Vol measurements are made for health related studies, the
filter pads should be “shaken out” much like a housewife does when
shaking crumbs from a used tablecloth. The resultant TSP exposure
estimates derived from such a procedure would then more closely
relate to the human respirable size fraction of the total atmospheric
particulate burden. Although never actually implemented, this
suggestion indicates the general level of dissatisfaction with the TSP
Hi-Vol measurement method. ’ .

4. TOTAL SUSPENDED SULFATE

The determination of atmospheric sulfate concentrations, ss
carried out in the CHESS program, was a methodological extension
of the Hi-Vol TSP method. Thus, all errors associated with the TSP
method also affect the sulfate method. Subsamples were cut from the
exposed Hi-Vol filters and were analyzed for total water soluble sulfate.
Methods available for sulfate analysis at the time of CHESS deter-
mined all water-soluble sulfates as a class rather than distinguishing
them by chemical species. Two different methods were avuilable for
total sulfate and both were used in CHESS. From November 1970
until September 1971, the manusl turbidimetric method was em-
ployed. From September 1971 until July 1975, the methylthymol
blue (MTB) method was used. The methods are somewhat similar,
and are described in detail above. ,

The turbidimetric method is subject to interferences, many of them
being other common pollutants. In areas like the Salt Luke Basin
where the pollutants are dominated by a single source, the procedure
may be adequate. However, in urban areas like Cincinnati or New
York City, where the pollutant mix is derived from many independent
sources and is variable even within the city, the method is capable of
only the crudest estimates of sulfate levels. It should not be thought
of as an accurate measurement of atmospheric sulfate. Hspecially,
small differences between High and Low exposure communities, such
as were reported in the Cincinnati Study in the CHESS Monograph
(page 6-5) cannot be identified as real differences. When a realistic error
estimate 1s applied to the reported sulfate concentrations, the differ~
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ence becomes statistically insignificant. Any correlation of CHESS
health effects with sulfate levels where the sulfate data were obtained
using the turbidimetric method must be carefully qualified.

The MTB method is basically a better measurement method because
most of the aerometric interferences have been eliminated by its
revised methodology. The two remaining interferents, phosphate and
barium, are not normally found in atmospheric concentrations high
enough to cause inordinate problems. However, problems associated
with the sampling aspect of the method have been documented and
do impact on the general CHESS sulfate data guality.

First, problems associated with sulfate blanks (the level of sulfate
on the fﬁter pad as manufactured) were reported to be high and
variable. In the 1971-1973 time period, problems of variable blanks
within the EPA NASN program were documented. The general
blank level was equivalent to an atmospheric sulfate concentration
of 1~2ug/md. However, the major problem was variability of the
blank among manufactured lots of the filters. The blank level often
varied by more than 100 percent among lots so that routine and
continuous blank assessment should have. been mandatory.

No evidence of routine sulfate blank determination was found in
the CHESS monitoring program until 1974. From that time period
on, adequate blank assessment and correction were applied to the.data.
From 1971 until 1974 however, the blank contribution to the CHESS
sulfate data was not adequately assessed and consequently a positive
flnd highly variable bias of unknown magnitude was included in the

ata.

Second, adsorption of atmospheric SO, onto the fiberglass filter

£ by spontaneous oxidation of the SO, to sulfate had
been well documented. A 1966 publication by R. E. Lee and
J. Wagman provided results of their investigation of the problem. The
conversion was clearly documented with severe effects demonstrated
on four-hour samples. The conversion did appear to be an active-site
catalytic conversion that decreased in magnitude after an initial
saturation of sites. Thus, 24-hour samples were much less affected
by this problem than were those taken for shorter time intervals.
Even so, the paper by Lee and Wagman, presented data in which
routinely 0.5 to 1 pg/m?® of the measured sulfate was derived {rom
SO, conversion products. The maximum conversion presented was
2.1pg/m? derived from SO,; this constituted a 10 percent positive
bias of the sulfate data. A more realistic average bias is likely in the
5 percent range. However, there is clear evidence that in regions of
high levels of SO,, relative to sulfate, the positive measurement bias
becomes much more severe. This is probably the case in the Salt
Lake Basin area. '

The third and most devastating problem associated with the
CHESS sulfate data occurred when the laboratory analysis of sulfates
was contracted to an outside firm. During this time period (October
1972—June 1974) the reported sulfate data underwent a sudden and
sustained decrease in apparent atmospheric sulfate level. Upon
investigation it was determined that the laboratory analysis of all
sulfate data from all CHESS sites were biased low by approximately
50 percent. The reason for this negative bias was and still is not
completely clear, but the continued dissemination of poor data was
clearly due to inadequate quality controls. An interim EPA report
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on s retrospective quality assurance evaluation of CHESS Sulfate
Data states: '

A quality control protocol was designed for CHESS chemical analysis but has
not been implemented as per the contract . . .. The quality control protocol
should be implemented immediately. .

In a series of following studies the magnitude of the affected data
and of the error were documented and an attempt was made to correct
and therefore recover.the data. This type of procedure is difficult at
best and impossible in most cases. The validity of this data correction
was again assessed by the EPA Quality Assurance Branch. Their
finding was:

The basic question . . . is—How does one make bad data good? Whatever is
tried will be attacked for a multitude of (justifiable) reasons. Using the existing
data set for relative pollution level assessment will be acceptable, but statements

concerning absolute levels will not be. It would not be wise to submit these
data to the NADB,! but rather answer all requests for these data internally.

Their statement gives & reasonable sssessment of the CHESS
sulfate data between 1972 and 1974. The assessment of other year
CHESS sulfate data is more difficult. No comparative sulfate data
exists from the local agencies as it did for SO, and TSP. Based on
the intrinsic capabilities of the methods, and the error assessment of
the field use procedures, it-can-generally be.stated that: . .

1. From 1970 to September 1971 the sulfate data were obtained

using the turbidimetric method. It should be used only as & sulfate
level indicator. Due to interferences, there will be severe problems if
an attempt is made to correlate sulfate levels in one part of the country
with sulfate levels in another.

2. From October 1971 until October 1972, the data are subject to
the following considerations:

a. The data are likely biased in the positive direction from
1-2 pg/md. This bias may be more severe in areas of high SO,
concentration relative to sulfate. : :

b. The random error component of the measurement is probably
in th/e z:31'(1e,r of +25% at an atmospheric concentration of
10 pg/m®.

3. FI‘OI%I QOctiober 1972 until June 1974, all CHESS sulfate data were
biased negatively b{ approximately 509, on an annual average basis
due to improper laboratory analysis by the contractor. These data
should be used only on an adjusted annual average basis to establish
local trends within site locations. The unknown cause of the bias
prohibits use of the data in shorter time structure (i.e., day, week,
month) increments. '

4. From July 1974 until July 1975, CHESS sulfate date underwent
s marked improvement and was somewhat better than that collected
in the 1971-1972. era. The positive bias of the data is probably
similar to that of the earlier period but the réndom error component
was improved due to improved sulfate blanks on the TSP filters.

D. Tae CHAMP Arr MoM1TORING PROGRAM

1, INTRODUCTION

Early in the execution of the CHESS program in 1969, a number of
staff members in the air quality measurements organization of EPA

1 National Aerometric Data Bank,
T1-590—76——4
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decided it was desirable, indeed imperative, to improve the efficiency
and accuracy of short-term air quality data monitoring coverage.
EPA coined the term CHAMP (Community Health Air Monitoring
Program) for this concept of a second generation automatic system of
air monitoring stations. Seven prototype stations were operated in
Californis, from January, 1972 to February 1974. The manpower
ceiling placed on EPA resulted in a decision to contract for the devel-
opment, installation, and operation of the CHAMP system. A con-
tract for the development of the CHAMP systein was awarded in
February, 1973. The developmental monitoring system was to contain
the newest technology in monitoring instrumentation. Accurate
measurement of all critical air and liquid flows in the system was
incorporated to enhance the accuracy of the system. The development
continued to mid 1974 when the first station systems were installed
in the Los Angeles area for field evaluation.

2. SYSTEM DESCRIPTION

The CHAMP air quality measurement system assembles the avail-
able discrete pollutant measurement devices and associated meteor-
ological instruments into a complete system in an air-conditioned
portable building. EPA specified the pollutants.to be measured and
selected the instruments with the advice of the CHAMP contractor.
All data are recorded digitally in a mini-computer integral to each
system. The data are checked and stored on tape at each CHAMP
site for transmittal to the EPA/RTP Laboratory at Durham, North
Carolina. SO, and NO,, and TSP measurements are also taken peri-
odically using older CHESS-type bubblers and Hi-Vol sampler
instruments described previously for backup and validation of the
CHAMUP instruments. These bubbler. and filter samples are sent to
the contractor’s chemical laboratory in California for analysis.

All the CHAMP systems measure ozone, total gaseous sulphur
NO/NO,, TSP,/RSP combinations, temperature, wind direction and
velocity, and humidity. Selected systems also incorporate CO and hy-
drocarbon sampling. The CHAMP system while automatic in principle,
requires periodic calibration and servicing by an operator to maintain
a high duty factor and an acceptable quality of data (less than 159,
error band). The operator repairs and adjusts instrumeunts as required,
checks for failures, and does periodic calibrations and data verifica-
tions. A quality assurance specialist continually spot-monitors the
CHAMP sites carrying-out calibration and quality checks.

It should be noted that the instrumentation of the CHAMP
stationsis not completely uniform. Some stations do not have wind and
pressure instruments; not all have CO and hydrocarbon instruments.

The manner in which meteorological data from the CHAMP stations
is being analyzed and used has not been investigated. This is a subject
of interest depending on the future of the CHAMP program,

CHAMP stations were visited in Thousand QOaks, C?a,liforni&, and
Salt Lake City, Magna, and Kearns, Utah. The kind of meteorological
instruments in use appeared to be appropriate and they appear to be
well-located and properly maintained. Problems have occurred with
new dew-point measuring equipment that is now being replaced (this
has to do with humidity measurement. BExcept for occasional failures
of the sensing element of the dew-point apparatus, collecting meteoro-
logical data from the CHAMP stations should be routine.
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There are at present 18 CHAMP stations on:line at locations se-
lected by EPA; six in the Los Angeles Basin, three in Birmingham,
Alsbama, four in New York City, four in the Salt Lake Valley, and
one at the EPA Health Effects Research Laboratory at Research
Triangle Park, North Carolina. i

8. FINDINGS REGARDING THE CHAMP TPROGRAM

As in the CHESS program, all the instruments incorporated in the
CHAMP station were developed by the manufacturer for 1a.bora.torX
use. In fact, some non-commercial imnstruments were selected by EP
to try to use the most advanced technology. The CHESS experience
has demonstrated the need for validation in field use and the con-
tractor appears to be attempting to do this. .

There was apparently some attempt to standardize on one instru-
ment manufacturer for ease of maintenance, etc. Bendix ozone and
NO, instruments were employed. Flame photometric measurement
was selected for SO, EPA apparently was interested in a pulsed
flourescence device but the equipment cost was too high for the budget.
The present instrument actually measures total gaseous sulphur and
it is assumed that this is SO;. (The only other likely ,1gaseous sulfur
compound H,S, does not seem to be widely 1Present,.) he rest of the
measurements appear to be well-validated. The backup measurement
with bubbler methods have validated NO,, to the extent possible.
The TSP/Hi-Vol measurements were apparently validated at the
beginning of the CHAMP program. However, because of the non-
linear calibration character of the flame photometric instrument in
the low concentration ranges of interest from 0 to 50 pg/M3, calibra-
tion and range setting by the operator still results in 5% to 15%
range of uncertainty in the total sulphur readings. Further, while the
West-Gaeke bubblers used to check CHAMP SO, are stored at 70°
I at the sites, they are shipped to the contractor’s facilities for analysis
without temperature control and are subject to the unpredictable
temperature dependent decay of solutions prior to analysis. Thus, the
SO, validation in the CHAMP system may be in greater error than

EPA expects.

The execution of the CHAMP program has yielded validation
and quality control of field measurements better than CHESS. How-
ever, there are clearly numerous unresolved problems with the opera-
tion which have led to delays in validating the data bank and which
require high level attention for resolution before reliable quantitative
aerometric data can be obtained. -

The data processing was 2,900 data-days behind at the time of this
investigation and no date agreed on for total backlog elimination.
Drift of zero setting and date span of instruments have invalidated
part of the earlier analyses. The data are only about 60 percent .
machine validated. Field operator problems have arisen possibly due,
in part, to a lack of standardized operating procedures. Successful
operation of the CHAMP system requires well-trained instrument
technicians, and people of this high level of skill have not been em-
ployed in the past. Because of such circumstances, the SO, data

obtained through 1975 have been lost and apparently are not
recoverable. '
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Some months ago BEPA found that significant data were lost in
transmitting over leased lines to the RTP laboratory. Thus, the
primary date source is the data tapes from the CHAMP site computer
which are mailed to RTP. = : '

The CHAMP contract is up for renewal in November 1976 and the
bids are being solicited competitively. It is believed that at this time
- competitive bidding could be a destabilizing step in this program and
could delay the achievement of reliable routine data gathering another
year. On the other hand there are obvious advantages to open com-
petitive bidding. When system develofpment, is more nearly complete,
1t would certainly be appropriate for competitive bidding to be
adopted. The competition should include quality control considera-
tions. Unfortunately, the EPA qusality assurance group was not
consulted on the renewal request for proposal, although that gronp did
participate in evaluating proposals received. '

4. SUMMARY

CHAMP appesars to be an improvement in real time field measure-
ment of air pollutants in comparison with CHESS. However, the
system is stilY not completely validated and may not be ready for
routine use for 6 to 12 months. Data should not be stored in an ac-
cessible data bank until it is validated. :

The present best estimate of expected accuracy is +15 to 209, on
the C}FAMP measurements. However, this will be a significant im-
provement over previous CHESS aerometric network mesurement
systems when and if it is realized.
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V. REVIEW OF CHESS AIR QUALITY ANALYSIS
PROCEDURES AND RESULTS

A. InTrRODUCTION

This chapter presents the results of the investigative team’s critical
review of the utilization of aerometric data in the analysis and data
modeling presented in the CHESS Monograph. The citations to
pages, figures and paragraph numbers are to the 1974 CHESS Mono-
graph. The findings are highlighted in terms of examples wherein
it s;l]_)ﬁears that estimates have been extended beyond the range of
credi
various types have occurred which lead to misinterpretation or over-
interpretation of data or results of analyses.

B. Use or EstimaTep Data

A serious weakness in the CHESS study was acknowledged in the
last, paragraph on page 7-9, which refers to the Salt Lake Basin study
and the Rocky Mountain study. It is in part:

Several factors should be remembered when interpreting the resulis of the
lower respiratory disease studies . . . a majority of the pollution exposure
data in both studies were estimated from emissions data.

This statement applies to one of the most important and contro-
versial paragraphs in the CHESS report, also on page 7-9, which
follows:

1t is interesting to note that larger increases in total lower respiratory disease
and two of its components were observed in the High pollution community of
the Salt Lake Basin study than in the corresponding communities in the Rocky
Mountain study. Also, the mean annual suspended sulfate concentration was
higher in the High pollution community in the Salt Lake Basin study than in
the Rocky Mountain study; the opposite was true for sulfur-dioxide. This suggests

that increases in lower respiratory disease frequency are probably associated
with suspended sulfates rather than sulfur dioxide.

The paragraph summarizes the argument that exposure to sus-
pended sulfates over a period of years produces significant adverse
health effects. ,

Ansalysis of the background material leading to the conclusion
shows that it is derived from an interpretation of the relationship of
four'numbers all of which are estimated values. The sulfur dioxide
values are estimated from smelter emissions and the sulfate values
are estimsated from estimates of sulfur dioxide in one case and esti-
mates of suspended particulate based on smelter emissions in the
other, assuming no difference in the ratio of sulfate to suspended
particulate in the communities, Kellogg, Idaho; Helena-East Helena
and Anaconda, Montana; and Magna, Utah, .

The “High pollution community of the Salt Lake Basin” is Magna,
Utah. It is less clear what is meant by the words “than in the Rocky

(45)
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Mountain study”. However, this Ela,ra,graph ‘refers to the preceding
paragraph of the CHESS report, which speaks of concentrations, ‘‘as
low as 7.2 pg/m?® in the Rocky Mountain Study”.

From this it can be concluded that reference is being made to con-
centrations of sulfates in Anaconda, Montana,

A comparison is being made, therefore, between average sulfur
dioxide concentrations and average sulfate concentrations in Magna
and Anaconda. The period of the records being compared covers the
years 1968-1970. '

From the preceding paragraph the values being compared may be
obtained. They are as follows: :

[The cancentration values are given in micrograms per cubic meter, written as ug/mY]

Sulfur
dioxide Sulfates
Magna.. . - ———- ' 92 15.0
ANBCONGA. oo ecicaccceraancanneraanaccaecmacasaaavnesmenmaann—— 177 7.2

Because of the methods used for making estimates, the absolute
values of these concentrations are questionable. The next four sections
discuss these estimates.

1. BSTIMATED SULFUR DIOXIDE CONCENTRATION, 92 nG/M® (MAGNA),

The concentration value 92 pg/m?® for Magna can be obtained from
Table 2.1.A.14 or Table 2.1.A.16. It is based on the following estimated
values for three years: ; .

Year: nglms
L0 e e ot ot skt e i s e em e mon© 84
108 e e e e e e ——— e e e e 103
L0808 e e e e e ———————————— 90

AVErage. e e e e e e 92

These estimates of annual sulfur dioxide exposures were derived by
multiplying the yearly smelter emission for sulfur dioxide by the ratio
of the 1971 measured annual average sulfir dioxide concentration
(61.8 ug/m?®) to the same year’s sulfur dioxide emission rate (193 tons/
day). The last chapter established that these data could be off by
100 percent, probably on the low side.

61.8/193 =.320 (ug/m?)/(tons/day)
The emission rates used were as follows (page 2-37):*

Z:ioml

Year: A (5'3’,)
1070 e e e e e e e e e 261
1969 e ——— 322
LB e o e e e e e e e ————————— e e e 281

In order to obtain the estimated sulfur dioxide concentrations, it
must be first assumed that the meteorological conditions for each of
the years 1968, 1969 and 1970, were identical to those conditions in

{ These rates of emission era off by a factor of two. Tons of sulfur, not tons of sulfur dioxide, are listed.
These values corrected should be 522, 844 and 562 tons/day. Howerver, this does not changes the estimates of
sulfur dioxide concentrations, which depend on a ratio between messured 1971 concentrations and 1971
emissions, whatever Lhey mi%ht be, Z_Doubhnglthe emission rate also doubles concentations estimated by the
application of & mathematical diffusion model (Page 2-23).
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1971. There was no presentation in the Monograph of the use of
climatological data to show that 1971 was similar to the other years,
an average year, or a generally representative year. Even if the
meteorological conditions for all four years had been identical, there
is still a problem because the year 1971, on which the estimates are
based is not a normal year for smelter operations. Emissions were
zero, or practically zero for two weeks during July, and nearly zero
for six weeks in July and August. Therefore, the emission/concentra-
tion ratio is deficient in showing the effects of the summer season,
when wind direction frequencies from the smelter to Magna might
have been less than during the remsinder of the year. This suggests
that the average concentration of sulfur dioxide in Magna is like%y to
" have been slightly over-estimated, but it supports rather than changes
the conclusion that average concentrations of sulfur dioxide are less
in Magna than in Anaconda. Primarily this estimate is criticized
because it is not supported by climatological information.

Also it should be realized that the method used for estimating the
annual average concentration cen result in an incorrect estimate if
there is a significant background of sulfur dioxide from a source or
sources other than the smelter. Multiplying the emission rate of the
smelter by a factor assumes that all individual observational values
that make up the annual average can be multiplied by this same factor,
when actuaﬁy only those values totally resulting from the smelter
emissions would be effected. The Salt Lake City sairport wind rose
(Figure 2.1.2) is probably not representative for estimating the
percentage of time that Magna is downwind from the smelter because
the smelter stack is at the base of the Oquirrh mountain range.
However, the frequency of west northwest and northwest winds at
the airport suggest that Magna is only downwind -about 5%
of the time. Allowing for the effect of calm and varisble winds, it
seems unlikely that Magns would be under the influence of the
smelter more than 109, of the time. It follows then, sulfur dioxide
values for only these hours would be affected. On the other hand,
if the smelter is the only significant source of sulfur dicxide, as may
be the case, then multiplying individusl observation values of zero
concentration would yield only zero, and the procedure for estimating
yields a true result, assuming no change in meteorological or emission
conditions. Since the sulfur dioxide background in Magna is not
known, the error that could be produced by background concentra-
tions cannot be determined. Probably most of the sulfur dioxide
does come from the smelter, so this source of error is not significant.

2. ESTIMATED SULFUR DIOXIDE CONCENTRATION, 177 ug/m® (ANACONDA)

A paragraph in the right hand column of page 3~12 explains how the
average concentration of 177 ug/m?® for sulfur dioxide was estimated
for Anaconda for the period 1968-70 using sulfation plate data and
emission rates. However, the explanation is incomplete, because it
requires the 1971 emission rate of the smelter, which has been omitted
from the Monograph. Thus, the validity of the entire procedure is im-
possible to verify. Table 3.1.2., which lists the emission rates by year
begins with the year 1970. The ratio of 0.3431+.253 (ug/m®)/(ton,day)
was obtained by a very dubious procedure. To begin with, sulfation
plate data are of somewhat uncertain nature. The document ‘““Air
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Quality Criteria for Sulfur Oxides”, U.S. Department of Health, Educa-
tion and Welfare, Public Health Service, National Air Pollution Con-
trol Administration, Washington, D.C., January, 1969, pp 24-25
says that sulfation “candles” (and plates) give only “an empirical
estimate of the average concentration”. It also says ‘‘results are influ-
enced by wind moveément and humidity’’ and that ‘‘the lead peroxide
candle provides intelligence on the oxidizable sulfur compounds in
the atmosphere which seldom can be dirvectly related to sulfur
dioxide”.

The CHESS Monograph paragraphs refer to sulfation plate data for
1965. The sulfation plate is a variation of the lead peroxide candle.
Developmental work on the plate was reported in the following
reference: Huey, N.A. “The Lead Peroxide Estimation of Sulfur
Dioxide Pollution” J. Air Pollution Control Association, Vol. 18,
pp 610-611, Sept. 1968. Consequently it is unlikely that sulfation
plates were in use in Anaconda in 1965.*

Trrorderto-determine sulfur-dioxide fromaleadperoxidecandleor
Eate an_empirical relationship must be used. For example, in the

elena Valley, Montana, Area Environmental Study, (EPA, Office
of Air Programs, Research Triangle Park, North Carolina, January
1972) the sulfation values were converted to sulfur dioxide values by
means of the relationship: 1 mg SO; per 100 ¢cm? per day is equivalent
to 0.035 ppm SO,. In the history of the use of lead peroxide devices,
there has.not been general agreement as to what ratio should be
used, and a belief prevails that sulfation candle or plate data are
conservative, i.e., that sulfur dioxide concentrations are sometimes
higher than indicated. Further, more information is needed concerning
the location of the station, or stations, in the Anaconda area, where
the sulfation data were obtained. In order to validate the Anaconda
sulfur dioxide data further work needs to be done.

In 1965 the annual average concentration of sulfur dioxide was
reported to be 80 ug/m? with an emission rate of 609 tons/day. Since
the 1971 emission rate is omitted from the report it cannot be compared
with the corresponding concentration of 286 ug/m®. Assuming that
the 1971 emission rate is also on the order of 600-700 tons/day, then
there seems to be too great a difference between the 80 pg/m® con-
centration and the 286 pg/m® concentration. (Center paragraph, right
hand side, page 3-12.)%

The ratio 0.3434.253 has a large-error factor. The range is from
090 to .597. If the low value is multiplied by the emissions for the
years 1968-1970, the following concentrations are obtained:

[Tons per day]

Table 3.1.2 New valus

Year (802 Montans SDES
16871.... Omitted 636
1970, : 635 856
1969, - , . 545 824
1068... . . T 867 662
1967 346 459

NoTE.—The omission of the 1971 emission rates makes it impossible to check the effect of using the
new value for 1971 on the estimated emission rates.

*The chemical reactlon for “candles” and “plates” is the same.
tAccording to information recently received from the Montans State Departmeni of Health and Environ-
mental Sciences, the emission rates listed for the Anaconda smelter are low,
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Estimated average

. S0z emissions concentrations

Yaar i : (tens per day) {pg/m®)
1970 ; 635 57
1969. . : §45 49
1968. . 367 33

The average of these values is 46 pg/m?®. This concentration is
considerably less than the 92ug/m® value at Magna. However, in-
formation received from & representative of the Montana State
Department of Health and Environmental Services, suggests that
the 80 ug/m® value and the 286 ug/m® value were measured in two
differentgloca.tions in Ansaconda, and that the 80 pg/m?® value is too
low. This indicates that the estimated values of sulfur dioxide in the

table comparing Anaconda and Magna values are somewhat too low.
- The estimates are further weakened by the fact that an assumption is
made that meteorological conditions durinig all of the year is identical
for all years. No supporting climatoclogical information is presented.

Also, note that the Table 3.1.7 lists & sulfur dioxide concentration
of 177 ug/m?® for 1971 instead of the 286 ug/m® value obtained from
the Montana State Department of Health.

The procedure for estimating sulfur dioxide concentrations in
Ansconda seems unnecessarily crude, making the average concentra-
tion value for the years 1968-1970 uncertain. However, since the
reported 1971 values for Anaconda and Magna are 286 pg/m® and
61.8 upg/m? and these values are the basis %gr estimates, it would
appear that it was fairly certain that there was more sulfur dioxide
present in Anaconda, than at Magna during the '68 to 70 period of
the CHESS studies.

8. ESTIMATED SUSPENDED SULFATE CONCENTRATION, 15 ug/m? (MAGNA)

The 15 ug/m® estimate is a double estimate since the sulfur dioxide
concentration data on which it is based is also estimated. The sulfate
value seems to be an average for the years 1968-1970. It is obtained
by using the following regression equation, which is found on page
2-39.

Magna—SS=0.09(S0,) +6.66

This equation is based on 1971 conditions.

It is of interest to note that with a zero concentration of sulfur .
dioxide there would still be 6.66 pg/m® of sulfate, or approximately
half the average annual value reported on 1971, which was 12.4 pg/m3
Further, 449% of the 15 pg/m?® of interest for .the years 1968-1970 is
unrelated to sulfur dioxide concentrations. The Figures 2.4.2 and
2.4.4 suggest some lack of complete correlation between sulfur dioxide
and sulfate concentrations.

During the strike with zero sulfur dioxide concentrations, there
still is an appreciable amount of suspended sulfate. Also, a peak
value of sulfate occurred during the third week that does not corre-
spond with sulfur dioxide value behavior during the same period.
Similarly, the very large rise in sulfur dioxide that peaked in the
ninth week hardly shows in the sulfate values. Consequently, the
regression equation can be questioned because the reason for the

61



50

sulfate values is not understcod. What is the physical source of the
sulfates?

Since the sulfur dioxide concentrations used in the regression equa-~
tion ave themselves estimated, uncertainties in the sulfur dioxide
estimates are compounded in the sulfate estimates. Further, since the
source of a considerable amount of thé sulfate seems to be not associ-
ated with the sulfur dioxide, it is not clear what effect the strike period
has on the estiinates.

“The CHESS report lists the suspended sulfate concentration as
12.4 pg/m? in 1971 and this is the basis for the estimate of 15 ug/m?
for the 1968-1970 period. Observations of sulfate in Maguns area
subsequent to 1971 support the argumeunt that average annual con-
centrations are in the neighborhood of 15 ug/m?, or that they are sig-
nificantly higher than reported for Anacoxﬁa.

On page 2-79, in Table 2.4.1, it may be noted that suspended sulfate
values for the High community do not follow the sulfur dioxide con-
centrations, particularly for the Spring and Summer. This raises a
question about using sulfur dioxide as an indicator of sulfate, as was
done with the regression equation on page 2-39. (Median values for
the High community are: Sulfur dioxide, Spring 64, Summer 9, whereas
for suspended sulfate they are 8 and 7, respectively.) _

Wind blowing from the smelter stack to Magna would generally
cross a portion of the Great Salt Liake and, therefore, might carry
more moisture, thereby facilitating the conversion of sulfur dioxide
to sulfate. Perhaps this mechanism helps to account for the high
sulfate concentrations observed in Magna.

4. ESTIMATED SUSPENDED SULFATE CONCENTRATION, 7.2 ug/m?
(ANACONDA)

The 7.2 ﬂg/ni"' suspended sulfate value can be obtained from
Table 3.1.7, page 3-12, by taking sn average of sulfate values for
three years, as follows: :

Year: _ , fmd
270 e e e e e -89
198 e e 7.6
1068 o e e e 5.1

Avera,ge..-_-~_-___-_-____~--._....---_--,-_-_.___-_____; ________ 7.2

These sulfate values are estimates, based on estimates of total sus-
pended particulate and an estimate of the ratio of suspended sulfate
concentration to total suspended particulate concentration, based on
- results from East Helena and Helena, Montana, and Magna, Utah.

The same procedurs was used for Kellogg, Idaho. ‘ ‘

On page 3-11, in an attempt to explain how the suspended sulfate
estimates were made for Kellogg, it is stated that “Data observed for
Magna during the period January 1971-June 1972 indicated an average
ratio of suspended sulfate concenfration to total suspended par-
ticulate of 0.159.” Following this is the reference number ‘22, re-
ferring to National Air Pollution Control Administration Publication
No. AP-61, “Characteristics of Particulate Patterns 1957-1966."
This publication presents graphs of suspended particulate concentra-
tions for various cities over a ten year period. In it, suspended sulfates
are not mentioned, the time period is wrong, and there are no data
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for Magna; therefore, it must be concluded that the reference is an
error.

An obvious reference for this paper would have been the paper by
Marvin B. Hertz, et al., “Human Exposure to Air Pollution in Salt
Lake Communities, 1940-1971,” however, it is not referenced. Perhaps
this was the reference intended. Even so, the ratio 0.159 cannot be
obtained from the Hertz paper. _

In the Hertz paper, page 2-11, Table 2.1.2, which gives CHESS
1971 Annual Averages for Magna, the suspended sulfate concentra-
tion is 9.6 ug/m® ard the total suspended particulate concentration
is 53.9, which gives a ratio of 0.178. In Tables 2.1.5 and 2.1.A.16, the
following concentrations are given: TSP, 66 ug/m?, SS, 12.4 ug/m?.
Here the ratio is 0.188. Other ratios can be determined for various
time periods from Tables 2.1.A.4 and 2.1.A.5, but none of these ‘is
0.159. . ’

Note (page 3-11) that the unexplained ratio 0.159 for Magna is
used with the 0.063 ratio for Kast Helena to obtain the ratio 0.111
plus or minus 0.057 that is used to estimate suspended sulfate con-
centrations for Kellogg, and the 0.11 plus or minus 0.06 ratio for
Anaconda (page 3-13). :

(Pages 3-8 and 3-9) Particulate emissions for East Helena are given
in two tables on pages that face each other. The headings of the second
column in Table 3.1.4 should be ‘“Emissions, Tons/year,” not ‘‘Emis-
sions, Tons/day.” ‘ .

On page 3-7 it is stated that estimates of stack emissions for both
particulate and sulfur dioxide for East Helena for the years 1941-1970
were provided by Asarco. Presumably the data in Table 3.1.3 are
Asarco data. The source of the date in Table 3.1.4 is not stated.

The Office of Air Programs Publication No. AP-91, Helenu Valley,
Montana, Ares Environmental Pollution Study, gives more informa-
tion about the industrial complex at East Helena. This study was
conducted during the period June 1969 through June 1970. The
table below is from this study. :

EMISSIONS FROM EAST HELENA INDUSTRIAL GOMPLEX
{Tons per day]

Emissions
Company and operation 803 production Particulates production
Reducad Normal Maximum Reduced fNormal  Maximum

Asarca:

SINtEFINE. . e cc e e e s o e 184.6 315.6 355.1 9.8 0.5 0.5+
Smelting . e e e e cmemem — 8.4 14.6 23.2 (‘g (‘; {1)
Misceltzneous (O] [Q) Q] [ @ )
Subtotal. e e e e e cm e e 193, 0 330.2 378.3 .3 .5 54
A"acgnda': ' 13.0 13.0 13.0 ) %) (6}
UMING. ee e cvewamemmnememmmnn 2 2 . *
Misceﬁganaous~ v mmmememmnm . [O] [0} [0 1.0 l.% 1.0
Subtotal. e e e 13.0 13.0 13.0 1.0 1.0 1.0
American Chemet: Pigment production.. o O] [ (&) & )
Total 206.0 343.2 3913 - 1.3 1.5 154

i Negligible, :

3 Thg outside storage of concentrates contributes a significant but undetermined amount of particylates.
3 Emissions also occur during the slag charging and the coal mill, but ro estimates have been made,

4 Emissions occur when slag is dumped, but no sstimate of their quantity has been made.

* Emissions are controlied by cyclones and bag filters with high coliestion efficiencies,
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It may be noted that ASARCO is only one of several particu-~
late sources for the Kast Helena area. Fuming and other slag
processing activities of the Anaconda Co. are estimated to produce
1.0 tons per day of particulates, resulting in & normal total of 1.5 tons
per day, not a rate in the neighborhood of 0.3 tons per day as Table
3.1.3 suggests. Further, the total normal sulfur dioxide emission
rate in the preceding table is 343.2 tons per day, a considerably
higher rate than is given in Table 3.1.2. (i.e., 1969: 221 tons/day;
1970: 239 tons/day).

On page 3~7, right hand side, is given an explanation of how the
data in T'able 3.1.4 were used to obtain a ratio of total suspended
particulate concentration to tons of particulate emitted per day for
Bast Helena. However, after giving this explanation, the estimates
of TSP in Tuble 3.1.5, that were used to make the suspended sulfato
estimates were not obtained by means of this ratio. They seem to
have been obtained from the particulate emission date in Table 3.1.3,
using—the—factor-383.22—(pgfmY/ tonsfduy)—Phe—derivation of this
factor is not explained. The ratio that is explained never seems to
have been used. The suspended sulfate estimates are obtained by
multiplying the total suspended particulate concentrations by the
factor 0.063, which is explained on page 3-8.

Both observed and estimated suspended particulate concentrations
are given in Table 3.1.4 and 3.1.5. It may be noted that the estimated
TSP values are used to estimate the suspended sulfate concentrations
and not the observed values for the years 1966 through 1969. In
1966, the observed value was 87 ug/m®, whereas the estimated value
is 1114.2 pg/md. No explanation is given for rejecting the observed
values. : :

Data for Magna during the period January 1971-June 1972 indi-
cated an average ratio of suspended sulfate concentration to total
suspended particulate of 0.159. The available data for Bast Helena
indicated a suspended sulfate to total suspended particulate ratio
of 0.0834-0.022 pg/m®. For Kellogg, the assumption has been made
that the ratio of suspended sulfate to total suspended particulate
is the average of these values, or 0.11120.057. For Anaconda, this
value was rounded to 0.114-0.06. It is multiplied by the estimated
concentrations of total suspended particulate listed in Table 3.1.7,
to obtain the suspended sulfate values for each year.

The following table has been prepared from the Helens Valley
study, June through October 1969.

Lacation1

- Suspended Particulate

Station Degrees Miles particulate - sulfate Ratio
1ecanne — 3 0.8 108 3.5 0,032
2.. 105 2.5 74 3.7 .05
3... 112 .4 59 4.4 .89
4. : 274 4.5 62 2.9 .047

Average. . ——— L, 78 3.6 .050

3 With respect to the smelter stack
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The data from stations 1 and 3, the stations nearest the stack, were
used to obtain a ratio range (0.037, pages 3-8), but for some curious
reason the available ratios from the Helens Valley study were not
used. The average ratio for stations 1 and 3 is 0.051.

The ratio chosen for Bast Helena, 0.063 plus or minus 0.022 (ug/m®)/
(ug/m?), is not significantly different from that which might have been
obtained had more use been made of the Helena Valley study, but
there is no basis for the assumption that the ratio of suspended sulfate
to suspended particulate is similar in Magns, East Helena, Helena,
and Anaconda. .

The dubious nature of using suspended particulate concentrations
to estimate suspended sulfate can be seen by comparing Figures 2.4.3
and 2.4.4, In the Low Exposure Community, the sulfate level remains
low and nearly constant while the suspended particulate concentra-
tions fluctuate.

In the High Exposure Community, the highest concentration of
suspended particulate 6eeuired on the fourth week whereas the peak
sulfate value occurred on the third week. On the fourth week, sulfate
levels dropped. A corresponding drop in the sulfate levels does not
occur until the fifth week. Only during the last seven or eight weeks
do suspended particulate and suspended sulfate concentrations
fluctuate together. There may be some situations where suspended
garticulate and suspended sulfate concentrations are well correlated.

ustification for assuming correlation in the Salt Liake Basin and the
Rocky Mountain communities is inadequately supported by scientific
evidence presented in the CHESS Monograph.

Further, the 7.2 ug/m® suspended sulfate estimate for Anaconda is
based on an estimate that comes from another éstimate of suspended
particulate values based on rates of emission from the smelter. During
the period 1961-1962, the annual total suspended particulate concen-
tration was found to be 84.5 ug/m® In 1971, the average suspended
particulate level was observed to be 52 pg/m®. By comparing the
observed total suspended particulate concentration with the par-
ticulate emitted from the Anaconda plant, a ratio of 9.1+2.3 {(ug/m?)/
(ton/day) was determined. This ratio was multiplied by the particu-
late emssion for Anaconda shown in Table 8.1.3 to estimate the total
suspended particulate concentrations for the years 1940-1970. This
ratio cannot be actually obtained from the data presented in the report
because particulate emissions for the year 1971 are not given, i.e.,
they are not listed in Table 3.1.3. -

The basis for this ratio is unfounded since there are sources for the
suspended particulate other than the smelter emissions. :

though there are no actual sulfate observations from the Ana-
conda ares included in the CHESS report there are some sctual
observations of suspended sulfate versus total suspended particulate
available for the year 1971, that were obtainéd from the Montana
State Department of Health and Environmental Sciences. These
suggest that annual average suspended sulfate levels in Anaconda are

in the neighborhood of 4 or 5 ug/m?®, even less than the estimated
value (7.2 pg/m?).
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There are also pronounced seasonal effects, with much higher values
in winter than in summer. The months of February and April had
values of 7 and 9 ug/m?® whereas the months of July and August have
values of Jess than 1 ug/m3. Local heating emissions and relative humid-
ity may be significant factors determining the measured concentra-
tion as well as the smelter emissions. .

6. ESTIMATES OF SUSPENDED PA.B.TICULA’I‘E, SALT LAKE BASIN STUDY

On page 2-23 it is stated that ‘“the number of sulfric acid plants
utilizing sulfur recovered from emissions have increased from one in
1940 to seven in 1971, and that air pollution control devices in the
form of baghouses, scrubbers, cyclones, and mist eliminators-have
been installed. Such changes in the smelter operations would greatl;
effect the ratio of suspended particulate to tons of copper produced.
Therefore, aside from the fact that there would be differences from
year to year because of meteorology, the procedure described in. the
first paragraph, right hand column, page 2-24, for estimating sus-
pended particulate from copper production in tons for 1971, is highly
questionable.

6., ESTIMATES IN THE CHIGACO AND NEW YORX STUDIES

In the Chicago and New York studies suspended sulfate concen-
trations were estimated from suspended particulate concentrations.
In Chicago, the estimates were used to fill in data for some years when
no data were available. In the New York study measured values for
suspended sulfates for 19561970 were available from the Manhattan
121st Street station, and these values were used as citywide values.
The observed annusal ratios of suspended sulfate to dustfall for New
York City were used to estimate the suspended sulfate levels in Queens
and Bronx. In Table 5.3.1 suspended sulfate levels for the Low Com-
munity (Riverhead) are listed as about 10 pg/m® for the years 1961
through 1970. The basis for this estimate is not given, although it was
pr?b% ly determined from the 1971 concentration, which was 10.2
pg/me. ’

gIn summary, it appears that some values, on which are based
important conclusions that sulfates may be harmful to health, are
estimated values. :

C. Use or Matuasnmaticar Disprrsion Moprrs

The dispersion model shown in Figure 2.1.16 is incorrectly applied.
It was used in the Salt Liake Basin study to determine sulfur dioxide
contours around the smelter source and to.show that annual exposure
estimates obtained from the ratio of 1971 observed air quality to
1971 emissions were not unreasonably high or low. First, the contours
are incorrect because the model used does not take into account the
elevation of the terrain and the wind direction frequencies for the
Salt Lake City airport, which were used are different from those
affecting the smelter plume, which originates at the base of the
Oquirrh Mountains. Second, & dispersion model is based on numerous
assumptions and applied in this way might be off by a factor of two,
or more. It does not make sense to use & model to check observations.
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The usual application is to apply observational data to calibrate,
or verify, a model. A model such as the one used might have been
applied to show some sort of relative distribution of concentrations
across the Salt Lake Valley, however, it should not have been used
to justify estimates of concentrations over the period 1940-1970.
(See Tables 2.1.A.14 and 2.1.A.16). Further, during this review of the
CHESS report it was discovered that smelter emissions used for the
model estimates were tons of sulfur, not tons of sulfur dioxide, There-
fore, the model estimate is only half what it should have been. Doub=
ling the emission rate and reducing the wind direction frequency
somewhat with respect to Magna might result in an estimated con-
centration near that measured, which was 61 pg(ma.

Apparently the dispersion model was run only once and then the
ratio %etween the emission at the smelter for 1971 and the calculated
concentration was applied. fo emission values for the other years in
order to obtain the other listed concentrations in the column headed
“Diffusion Model”. No account is taken of the fact that meteorological
conditions, or perhaps stack conditions, were not the same for all
years. More information should have been included in this report on
exactly what meteorological data were used in the model. The model
requires the use of the STAR program, which is obtained from the
Nsational Climate Center. Frequently the results of running this
program are based on data for the year 1964, which is the only year
when wind directions were punched on data cdrds to the nearest 10
degrees each hour rather than each 3-hours. Therefore, the model is
likely to have incorporated meteorological data for some year other
than 1971, the year of the emission data. No.attempts is made to
show that the year (or period) of the meteorological cgta is average,
good or bad. Similarly there is no attempt to show that 1971 was an
average year, yet all of the estimates are based on this assumption.

Considering how the model estimates for the years 1940-1970 were
obtained it is misleading to include them in the table, and they serve
little purpose since the ratio for the year 1970 is repeated throughout.

On page 243, bottom of right hand column, the following state-~
ments appear: ‘‘Estimates of sulfur dioxide, total suspended partic-
ulates, and suspended sulfate concentfrations in the %Iigh exposure
community for 1940-1970 and the Intermediate 1I exposure com-
munity for 1950-1970 were obtained by a mathematical dispersion
model, which utilized emissions from the industrial source and exten-
sive local meteorological data, and by observed relationships amon
pollutants. Observed suspended particulate, suspended sulfate, an
sulfur dioxide concentrations for 1970-1971 were used to calibrate the
models used to estimate exposure levels for previous years.” This is an
overstatement. The estimates were obtained from simple ratios and
the application of a regression equation. See page 2-39. The model
was only applied once to demonstrate that annual exposure estimates
obtained from a ratio were not unreasonably high or low,

In the Chicago study, another attempt was made to apply a dis-
persion model (Figure 4.1.10). This model gives a false picture of
Eollution conditions that prevailed in the study area because it is

ased only on pollution sources within the city limits of Chicago,
omitting effects of adjoining large industrial sources in Indiansa and of
some suburban communities to the southwest of the Loop area, which
have considerable air pollution.
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Maps recently published by the Chicago Department of Environ-
ment Control, for the years 1970 and 1975 clearly show that pollution
concenfrations are not simply concentric around the urban core as
the model indicates. _ ,

On page 4-8, it is stated Measured data from the City network,
from which the exposure estimates were made, were best supported
by the Mitre model. It is not clear why a greater use was not made of
the available actual measurements instead of the model estimates.
Also, it is not sufficiently clear why the model happens to be for the
Yyear 1968. :
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VI. AN ANALYSIS OF THE CHESS HEALTH
EFFECTS STUDIES

A. Gexenar ProsrLeus oF Ermemionocic INVESTIGATIONS OF
Porrurron ErrecTs

Before discussing health effects problems specific to CHESS, some
discussion of general difficulties inherent to pollution epidemiology
may be helpful. :

Exposure to suspect pollutants is not controlled in population
studies. Indeed with. current technologies, it is not possible to be sure
that the correct pollutant is even being measured. Combinations
of pollutants may be more harmful than any single pollutant, and the
number of studies needed to investigate such synergisms (interactions)

- increases rapidly with the number of pollutants under consideration.
The analysis of synergisms is often impractical since sites with the
needed configurations of pollutants are seldom at hand.

© "Not only 18 ‘exposiive incontrolled, it is often difficult to measure:
Even when aerometric measurements are valid, special meteorologic
conditions or personal habits may cause a given subject to experience
pollution levels very different from those measured at a nearby fizxed
monitoring station. These problems are exacerbated in long term
studies durini which the quality of aerometric dats has been variable
and individuals have changed jobs and residences. Aerometric methods
for measuring hourly or gaily pollution levels' are often less reliable
than required for studies associating pollution levels with short term
health effects.

The health measurements are often subjective responses to a ques-
tionnaire or interview. An individual may give one answer on a self-
administered questionnaire and another to a friendly interviewer.
Other factors, such as the public announcement of & pollution alert,
can also influence subjective health measurements. Some health
measurements, such as pulmonary function tests or,blood analyses, are
less influenced by poorly defined conditions surrounding the meaure-
ments and are said to be objective. However, even objective end-
points respond to uncontrolled events like an undetected influenza
epidemic or high pollen count.

Whether the health measurement is subjective or objective, the
response is often affected by factors (covariates) associated with the
subject studied and unrelated to pollutant exposure. Whether the
individual smokes or is subjected to cigarette smoke at home or work
is a covariate of dominant importance in pollution studies. Educational
attainment may affect responses to questions about phlegm or {meu—
monia. Occupation, age, sex, race, immunity to influenza, allergy,
access to air-conditioning and countless other covariates complicate
the interpretation of epidemiologic data. Epidemiologists treat
covariates in two ways. They try to choose stu(gr populations which

(57)
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have similar covariate characteristics so that health differences
between such populations can be ascribed to pollution effects. Al-
ternatively, they make mathematical adjustments to nuliily the
eflects of covariate imbalances. Both strategies have weaknesses,
and neither works if the investigator is unaware of an important
covariate or has failed to measure it.

The epidemiologist has little control over the subjects studied. He
cannot assign them at random to reside in polluted communities of
interest., Thus, a clean town may contain many asthmatics because
asthmeatics have wisely chosen to live there rather than in a more
polluted community. This fundamental problem of seif-selection must:
qualify any conclusions obtained from non-randomized population
studies: it may be possible to demonstrate temporal or spatial associa-
tions between health and pollution measurements, but a causal rela-
tionship cannot be inferred on the basis of a single epidemiologic study.

Students of pollution counter these weaknesses in several ways. One
strategy is to replicate an epidemiologic study in a variety of cir-
cumstances and serially in time. If a consistent association between
pollution and health measurement is observed, it is held to be reliable
since covariate imbalances and problems of self-selection are unlikely
to affect all sites and to persist over time. Clinical studies, in which
healthy volunteers are subjected to controlled pollution exposures,
and toxicological studies, in which animals are subjected to various
combinations and doses of pollutants, complement information ob-
tained from epidemiologic studies. This body of information from
clinical and toxicological studies and from several epidemiologic
studies may substantiate an interesting association suggested by the
health and pollution measurements of a single epidemiologic study.

In addition to these general issues, several questions directly perti-
nent to the CHESS health measurernents: were examined, namely:

(1) Was the health measurement ‘a reliable and meaningful
indicator of public health? (

(2) Was the statistical anslysis sound and impartial?

(3) Were the methods used to ascribe specific health effects to
specific pollutants and to establish dose-response relationships
logically compelling? ;

The sources of information used in this assessment include:

(1) The CHESS Monograph cited previously which contains
data gathered in 1970-1971 as well as some earlier studies.

(2) Preliminary internal EPA drafts of 1871-1972 studies.

(3) External peer review documents.

(4) Interviews and progress reports of contractors and EPA
personnel who gathered health and aerometric data.

: (50)1 Interviews with EPA personnel who gathered and analyzed
the data. '

Time limitations prohibited a complete reanalysis of the primary
health and aerometric data.

B. InTrRODUCTION AND DEFINITIONS

What follows is a detailed discussion of each type of study found in
the CHESS Monograph. Each health measurement is considered
together with special problems associated with particular CHESS
sites. Comparisons across CHESS sites and comparisons with sub-
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sequent CHESS studies are made (when possible). A relatively non-
technical summery follows the discussion of each health measurement.
Unfortunately, much of the terminology is specialized. A short glossary
of statistical terms is given below for those who wish to read the
detailed assessments. This glossary is intended to convey the purpose
and use of certain statistical terms rather than to give precise defini~
tions, which are available from standard statistics texts. The defini-
tions are particularized to pollution applications.

Adjustment Procedure.—This is -a mathematical method, based on
an assumed model, to compare populations exposed to various pollu-
tion levels when other factors which might affect health measurements,
such as age, sex, or race also differ amung communities.

Autocorrelation.—This term describes the way in which the asthma
attack rate on a particular day depends on the attack rate on other
‘days. Pollution levels, which are also time series, also have auto-
correlation structure, since a pollutant which is elevated above usual
levels on one day is likely to be elevated on the next day also.

Correlation.—Correlation is a measure of the strength of the linear
relationship between two quantities. Positively correlated quantities
tend to rise and fall together, whereas negatively correlated quantities
tend to rise and fall out of phase. ,

Goodness-of-Fit Statistic—This quantity is used to gauge how well
8 mathematical model fits a set of data. :

Least Squares Method.—This is & method of estimating the param-
eters of a mathematical model so that the final estimates bring the
model into closest possible congruence with the data.

Linear Model for Categorical Data.—Linear models are models in
which the average value of the observation (dependent variable) is
assumed to be & linear function of independent variables, such as
pollution category, age or sex. If the expected frequency of a cellin a
contingency table is assumed to be a linear function of such inde-
pendent variables, one has a linear model for categorical data. The
value of such a model, if it fits the data, is that 1t enables one to
estimate the relative contributions of the various independent
variables.

Multiple Regression Analysis—Multiple regression analysis is a
method for relating an observation (dependent wvariable) such as
asthmea attack rate to several independent variables, such as sus-
%anded sulfate levels, sulfur dioxide and perhaps other pollutants.

sual applications require that the expected value of the observation
is & linear function of the -independent variables, and that observa-
tions are statistically independent with constant variability about the
expected value. A multiple regression model can be used to describe
a given set of data and to predict the outcome of future observations
for known values of the independent variables. However, the fact
that a multiple regression model fits a given data set well or yields
good predictions of future observations need not imply that the inde-
pendent variables determine the observations or bear any causal
relationship to the observations. ‘ ‘

Pooled—Pooled data is data obtained by ,combining data from
two or more samples and then ignoring the fact that the combined
data came from various sources. ; '

Residuals.—Residuals are differences between observed data and
values expected under a mathematical model.. Residuals are helpful
in assessing the appropriateness of the model.

71



60

Ridge Regression.—If independent variables are highly correlated,
estimates of the effect of a particular independent variable on the
dependent variable can be greatly influenced by what other inde-
ggndent variables are included in the multiple regression model.

idge regression is & method of determining the importance of a
particular independent variable in the presence of other highly cor-
- related independent variables.

Statistical Significance.—A. statistical hypothesis is tested by com-
puting how probable a set of data is under that hypothesis. This
level of ?robabﬂitv is called the significance level and a level p<C.05
means that the chances are less than 5 in 100 that the observed
outcome could have occurred if the hypothesis were true. The sifniﬁ-
cance level is often taken as & measure of the strength of evidence
against the hypothesis, with smaller significance levels providing
more evidence against the hypothesis. Suppose, for example, the
hypothesis being tested is that two populations have the same risk of
cgronic respiratory disease. This is called a *‘null” hypothesis—that is,
there is no difference. If, in view of the data, this hypothesis is found
to be highly improbable (that is, to have low probability of occur-
rence) one rejects the hypothesis (of no difference in risk of disease
between populations) and assumes instead that there i¢ a difference in
risk of chronic respiratory disease between the two populsations.

C. Seecrric HeEavta ErrecTs Stupims

1. CHRONIC RESPIRATORY DISEASE (CRD) PREVALENCE

CHESS estimates adult chronic respiratory disease prevalence by
means of a self-administered questionnaire which inguires whether
the subject coughs and produces phlegm for at least three months of
the previous year. These studies compare CRD prevalences in ad-
jacent communities with different pc’i{)ut,ion levels, often designated
“High,” “Intermediate” or “Low.”” The Mong%'raph reports on data
gathered in the New York City and Salt Lake City areas in 1970-1971
and also includes studies from the Chichgo area and five Rocky
Mountain communities. CHESS monitoring stations were never:
present in Chicago or the Rocky Mountain communities, and ex-
posure estimates were based on local data sources and theorstical
extrapolations in these areas (see Chapters IV and V). CHESS
monitoring stations only became operational in Salt Lake City in
December, 1970. Attention in this imvestigation was confined to the
four surveys, which were reviewed by Chapman et al,! and to New
York City CHESS follow-up data ? from 1971-1972.

The CHESS CRD questionnaire was adapted for self-administra-
tion from an interview-administered questionnaire used by the British
Medical Research Council.® Although & similar questionnaire had
been validated for self-administration in & 1971 Japanese study,* the

t Chapman, R. 8, 8hy, C, M., Finklea, J. F, Fouse, D. X., Goldberg, H. E., Hayes, C, G., “Chronic
Respiratory Disease in Military Inductees and Parents of Schoolchildren,’” Archives of I'nvironmental Health, .
Volume 27, Number 3 (1973), p% 138-142, )

2 Galke, W, A., House, D., **Prevalencs of Chronic Respiratory Disense Symptoms in New York Ares
Adults, 1972, EPA In-House Technical Report (June 7, 1976},

3 “Standards for Epidemiologic Surveys in Chronic Respiratory Disease.” Nationsal Tuberculosis and
Respiratory Diseass Assoclation. (1969).

¢ Tsunetoshi, Y., Shimiza, T., Takahashi, H., Ichinosaira, A., Ueda, M,, Nakayams, N., Yagamata, Y.,
‘“‘Epidemiological Study of Chronie Bronchitis with Special Reference to Effect of Air Poliution.” Int
Arch Arbeitsmed. Volume 29 (1971), pp. 1-27.
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Monograph does not contain validating data for U.S. surveys. An
internal EPA report® dated 1973 showed that the self-administered

uestionnaire detected only three of nine cases of chronic bronchitis
g)und through interview. Survey supervigors noted that the word
‘“‘phlegm” was not understood by some subjects, suggesting that
eguca.tional attainment affects CRD response. However, even if the
CHESS questionnaire underestimates CRD prevalence in a given
community, it may give a reliable indication of the difference in CRD
prevalence between two communities of similar educational
attainment. ;

The Bronx, Queens and Riverhead, Long Island represented two
Intermediate and one Low level of urban pollution in the New York
City area. The Intermediate regions exceeded Riverhead in total
suspended particulate (TSP), sulfur dioxide (80,), suspended sulfate
(SS% and suspended nitrate .(SN). Generally,’ questionnaires were
%ven to school children who gave them to their parents to fill out.

'hus, the sample is not representative of adults in general but only
of parents of school children. Only 739, of Riverhead parents re-
sponded to the questionnaire which probably reflects the fact that a
large number of Riverhead questionnaires were madiled to the parents
rather than distributed through the children. Only white respondents
who provided sufficient questionnaire data and who bhad stable
residence histories were included in the analysis. Queens was shown
to have the highest income and educational level and unpublished
data showed Queens to have a larger proportion of Jews than Bronx.
These facts may account for the higher CRD prevalence rates re-
ported for the Queens than Bronx. No formsal adjustments were
applied for these socio-economic covariates. While smokers and non-
smokers were treated separately, no covariate adjustments were
made for exogenous exposure to cigarette smoke at home or work or
for occr}l{ational exposure (which affected less than 19, of respond-
ents). The statistical methods were sound. Sex- and smoking-specific
prevalence rates were consistently lower in Riverhead than in Queens
or Brong, the difference being 5%, typically. For comparison, smokers
had prevalence rates nearly 109, abhove non-smokers in the same
community. A linear model for categorical data ® was used to make
smoking-, age-, and sex-adjusted tests for community differences in
prevalence rates, and the differences were statistically significant.
A psrallel analysis using severity scores for: CRD confirmed the
analysis of prevalence. While the statistical methods were appropriate,
additional information would be helpful. In ‘particular, confidence
intervals on the prevalence rates in Table 5.2.7 (unless otherwise
indicated, figure, page and Table citations refer to the CHESS
Mono%ra,ph) and observed and expected rates under the linear model
of Table 5.2.8. would allow the reader to make specific prevalence

comparisons and to verify that the linear model held for all
subcategories.

Communities in the Salt Lake region provided an opportunity to
study the effects of sulfur oxide (SS, SO,) smelter emissions. Other
urban pollutants, including SN and TSP, were moderate or low.
Magna was exposed to intermittent smelter fumigations of SO, and

$ House, D., “Reliabliity of the CHESS School and Family Health Qﬁestionnaire." EPA Human Studies
Yabormatory Internal Report (April 12, 1973

¢ Griezle, 1.E., Starmer, C.F., Koch, G. '., “ Analysis of Categorical Dsta. by Linoar Models,” Blomstrics
Volums 25, Number 3 (Septemi)er 1969), pp. 489-504, ]
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had the highest average SO, and SS levels of these pollutants, and
Ogden was designated Low. Aerometric copper data was not available.
The questionnaire was distributed through elementary school children
and mailed to parents of high school students. Response rates of
85% and 359, were found for child-carried and mailed questionnaires
respectively. Although the 65% nonresponse rate to mailed question-
naires admits the possibility of serious reporting bias, the authors
assure the reader that inter-community CRD differences (presumably
similar) were observed for both sets of parents. Respondents were
excluded for incomplete questionnaires, for.a residential change within
the previous two years, and for occupational exposure to irritants
such as coal dust, cutting oils, asbestos, mine dust, smelter fumes;
cotton dust and foundry dust. Subsequent analysis showed that the
occupational exclusion gives a conservative estimate of .effects
attributable to pollution. All races were included, but the proportion
of black respondents was trivial. No covariate measurements were
made to assess relicion, exposure to exogenous cigarette smoke at
home or work, or racial composition, although Sait Lake City has
proportionately fewer Mormons, and Magna more Spanish Americans,
Educational attainment was comparabfe;in the four communities.
CRD prevaleance rates reflected pollution levels faithfully, and rates
in Magna (High) exceeded those in Ogden (I.ow) by 2-7%, depending
on sex and smoking status. These differences were found to be
statistically significant using the sex, smoking and age adjusted
linear model.” For comparison, differences in CRD prevalence
attributable to smoking and to occupational exposure were 10-20%
and 2-8%, respectively. Thus, air pollution-and occupational exposure
were essociated with comparable inecreases in CRD prevalence, and
personal smoking habits seemed to be a more important determinant.

The exposure dats from the Rocky Mountain communities were
least adequate. Two smelter communities, Kellogg and Anaconda, had
relatively high levels of SO, East Helena and two non-smelter
communities, Bozeman and Helens, were classified as Low. Ambient
zine, copper and lead were not measured. Nearly 85% of the ques-
tionnaires distributed by elementary school children were returned.
Respondents were excluded for occupational exposure, but no
residence duration requirement is mentioned. Over 97%, of respondents
were white. Low communities were better educated than High
communities, and most occupational exclusions were from the latter,
but these factors tend to reduce the apparent pollution effect.
Conversely, the increased residential crowding in High communities
might increase apparent pollution effects. Sex-, education-, smoking-
and age-adjusted prevalence rates were statistically significantly
higher in High than Low communities (Table 3.2.6). I%gh com-~
munities had CRD prevalence rates 1-3% higher than found in
Low communities (Table 8.2.5). Corresponding differences associated
wish smoking and occupational exposure were 10-16%, and 0.1-3.6%
respectively. .

The Chicago studies compared urban (High), suburban (Inter-
mediate) and clean surrounding areas of Illinois and Indiana (Low).
Local SO, SS and TSP measurements were used, and other urban
pollutants were not measured. Gary, Indiana was included in urban

1 Grizzle N, E,, ot al., op. cit.
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and mey represent a special industrial pollution hazard. A CRD
questionnaire designed by dJulius Goldberg was administered to
recruits reporting to the Chicago induction center. This population
obvicusly differs from the previous three and contains only young
male adults. Some with serious respiratory problems may have been
exempted prior to induction. To be analyzed, the questionnaire had
to be adequately filled out and the respondent had to have lived at
'his present address for at least three years. Statistically significant
age-, race-, smoking-, and education-adjusted community differences
in prevalence rates were found for black smokers and white non-
smokers (Table 4.2.8). However, the significance levels for black
smokers and the adjusted rates in Table 4.2.7 are suspect since the
linear model does not fit the data well for black and white smokers.
(The ‘“adjusted” rates in Table 4.2.7 are really expected rates
under the linear model, which is a useage unfamiliar to epidemi-
ologists.) Race and smoking specific prevalence rates tend to be
0.4-3.6 percent higher among urban than Low communities, while
smoking effects are 0.3-3.5 percent for blacks and 12.4-15.1 percent
for whites. ' ,

To summarize, these four studies demonstrate that higher adult
CRD prevalence rates are associated with pollution in fwo urban
sites and in two smelter-exposed sites with high sulfur oxide emissions.
The magnitude of these differences is comparable to that associated
with occupational exposure but smaller than that associated with
smoking. Such differences were not seen in a 1970 CHESS study in
Chattanooga, comparing communities with different nitrogen dioxide
levels.® New York CHESS studies in 1971-1972 showed no significant
differences in CRD prevalence among Riverhead, Queens Bronx and
Sheepshead Bay,® and prevalence rates were idramatically reduced
compared to 1970-1971 values. Perhaps subjects tire of the CRD
questionnaire and report less symptomatology on repeated samplin%;
This would limit the usefulness of the CRD questionnaire as a healt
surveillance measurement. An alternate explanation is that decreasing
CRD prevalence reflects decreasing pollution in New York.!®

These studies demonstrate that small ORD prevalence increases
are associated with pollution levels which are moderate by historic
standards in urban and smelter sites. The Monograph contains no
formal methods for associating these effects with a specific pollutant
or for establishing a dose-response relationship. Any such inferences
are tenuous, especially since tie aerometric data is of dubious quality
and completeness (See Chapters IV and V). The authors are to be
complimented for applying newly developed and appropriate statisti-
cal methods. :

2. RETROSPECTIVE SURVEYS FOR ACUTE LOWER RESPIRATORY DISEASE
(LED) IN CHILDREN

The Monograph contains dats from questionnaires asking mothers
to recall how many times each child under age twelve had had pneu-
monisa, croup, or bronchitis during the previous three years. Data was
also gathered on related hospitalizations and doctor visits. ’

8 Chapman, R.S., et. al,, Prevalence of Chronie Respiratory Disease In Chattagnooga: Effect of Com-
munity Exnosurs to Nitrogen Oxides. EPA Internal Draft. July, 1973,

9 Galke, W.A. and D. House. Pravalence of Chronic Respiratory Symptoms in New York Area Adulfs-
1972, EPA Internal Draft. June 7, 1976,

1 Galke, W.A. and D. House. op. cit.
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These questionnaires were distributed through school children
together with the 1970 Sult Lake and Rocky Mountain CRD ques-
tionnaires. Children less than one year old, those with incomplete
questionnaires, and asthmatics were excluded from analysis. This
last exclusion tended to minimize estimates of pollution affects (See
Table 2.3.4). The sample is not a random selection from all children
aged 1-12, but represents only schoolchildren and: their siblings
Because the data is retrospective, validation is crucial. Nurses
examined medical records to document LRD (any croup, bronchitis
or pneumonia) detected by questionnaire. In Ogden (Low), 70%
of questionnaire-detected cases were confirmed, whereas 789, were
documented in Kearns (Intermediate) and Magna (High). These
differences would tend to reduce estimates of pollution effects. The
corres;ﬁ)nding figures were 889, and 75%, for pooled Low and pooled
High Rocky Mountain communities, which would tend to increase
estimates of pollution effects. '

Parents smoked less in Magna than in other Salt Lake communities
(Table 2.3.3), which would minimize pollution effects. The Mono-
g&ph resents a higher percentage of parental smoking in pooled-

igh Rocky Mountain communities (Table 3.8.2), but argues no
adjustment is needed. ,

The monograph does not specify how age-, sex-, and socioeconomic-
“adjusted” rates are computed. Since the epidemiologic interpretation
is predicated on these adjusted rates, soms clarification, obtained from
EPA interviews, is given.

A lincar model U containing community, age, sex, and socjo-
economic main effects and no interactions was fitted separately for
the three residence designations in Table 2:3.12. The “adjusted’”’ rates
in each column of this table are simply the sum of the estimated
overall mean-and community effect. Differences of rates within each
such column are estimated community effects under the linear model.
These comments may explain the anomaly that adjusted rates exceed
unadjusted rates in every community, both for Salt Liake and Rocky
Mountain studies. A more reasonable “adjusted’”’ rate would be
obtained by applying the total estimated linear model, including all
main effects, to the actual covariate composition of each community.
The “adjusted’ rates given in the Monograph still provide reasonable
estimates of community effects, provided the linear model used fits
the data well. The Salt Lake studies give no goodness-of-fit statistic
or analysis of residuals, and the model is not even specified by Table
2.3.9. Thus the Salt Lake “adjusted’ rates and significance levels must
be regarded as provisional. Although Rocky Mountain studies give
no ansalysis of residuals, the goodness-of-fit:statistics suggest the linear
model is valid.

If one assumes the validity of the linear model used, the Salt Lake
studies demonstrated statistically si%iﬁc'ant community differences
in three-year croup, bronchitis, and LLRD incidence rates after adjust-
ment for sex, age, and socioeconomic status (actually educational
attainment of the mother). Magna residents of three years duration
had LRD, croup and bronchitis rates which exceed corresponding
rates in Ogden by 10.9 percent, 9.5 percent, and 7.1 percent respec-

ively. However, these rates did not increase in strict accordance with

11 Grizzle, I, B, et al., op. cit.
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pollution levels and Magnas, residents of fewer than three years actually
experienced the lowest croup, bronchitis, and LRD rates. No signifi-
cant community differences were found for pneumonia or hospitaliza-~
tion rates. ;

Pooled High Rocky Mountain communities had significantly higher
adjusted croup rates than pooled Low communities. No significant
differences (at p<C.05) were found for LRD, bronchitis, pneumonia,
or hos%ita,lization. Those residents in pooled Low communities for
fewer than three years experienced higher adjusted croup, bronchitis,
and LRD rates than corresponding inhabitants of pooled High
communities.

The basic observation that children of families resident in smelter-
exposed communities for three years or more experience higher croup
rates than those in nearby communities may be valid. However, these
rates do not increase consistently with increasing pollution (Tables
3.3.A.2, 2.3.8, and 2.3.A.2), and recent migrants to High areas have
lower croup rates than migrants to Low areas (Tables 2.3.8, 2.3.A.2,
3.3.A.2, and 3.3.8). These inconsistencies deserve further elucidation.
The documented insensitivity of the LLRD questionaire reminds us
that this endpoint is no better than a mother’s ability to recall a
three-year illness history for each of her children snd to remember
specific diagnoses, such as croup and bronchitis. Finally, the conclusion.-
in the Monograph (p. 7-9) that “increases in lower respiratory disease
freguency are probably associated with suspended sulfates rather than
sulfur dioxide” is tenuous at best, since no formal methods of relatin,
health effects to a specific pollutant are describéd and since suspende
sulfate measurements are not available in Salt Lake and Rocky
Mountain communities for the years 1967-1970 surveyed by these
questionnaires.

3. ACUTE RESFIRATORY DISEASE (ARD) IN VOLUNTEER FAMILIES

The Monograph contains New York ARD studies from 1970-1971.
Telephone interviewers made biweekly calls to mothers of families
enrolled in the study to inquire whether any family member had
developed upper or lower respiratory illness in the preceding two weeks,
and, if so, whether a doctor had been consulted and how many days of
restricted activity had eventuated. If an individual was reported to
have both upper and lower respiratory symptoms, his illness was
classified as lower respiratory disease. Thus, the least ambiguous
diagnostic category is “all respiratory illness.” A 10 percent subsample
of families who had cooperated on the CRD questionneaire was re-
cruited for the ARD study. An eligible family had to have resided at
least the past year within 1.5 miles of a CEESS monitoring site, to
be white, to have one or more children age 12 or less, and to have a
working phone. Priority was given to families with many preschool
siblings, and in a subsequent protocol, such “priorities’” were specified
in writing. These priority schedules introduce ambiguity into the
eligibility requirements. The major response variables were the num-
ber of respiratory illnesses per hundred person-weeks exposure (the
attack rate) and the severity score, which reflected physician visits,
fever, and restricted activity. The severity score scale has been criti-
cized as arbitrary, and inversions for scores II and III in the upper
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' resgirs.tory column of Table 5.3.9 support this view. Table 5.3.4

(which has obvious misprints for Bronx data) shows that only 750
of 1,136 {amilies in Riverhead participated for the full 32 weeks of
study, while 887 of 1,153 families did so for Queens. Selected inter-
views were repeated a few days after the initial call and concordant
resilts were obtained in over 90 percent of those previously reporting
ARD and 93 percent of those previously denying ARD. This valida-~
tion shows the interviews were reproducible, but it does not verify
the medieal content. j

The authors point out that the pooled Bronx-Queens community
has a higher proportion of adult smokers and of children exposed to
smoke at home than Riverhead. More cocking gas was also used in
Bronx-Queens. But no formal adjustments were made for these co-
variates. The percent of crowded families was 15 percent in Riverhead
and 17 percent in Bronx-Queens, a difference the authors judged to be
inconsequential. (Table 5.3.14). .

. The ansalysis of these panel studies is complicated by the fact that

biweekly attack rates are statistically dependent, since the same
people are repratedly surveyed. The same comment applies to soverity
secores. Significance levels or confidence limits cannot be estimated
without an analysis of such dependence, which the Monograph does
not provide. In particular the Monograph does not specify the methods
used for computing significance levels in Tables 5.3.5, 5.3.7, and 5.3.15,
and the quoted sigunificance levels are suspect. The formal statistical
properties of ‘‘attack rates’’ and ‘‘relative risks’ ars insufficiently
defined to allow us to caleculate confidence intervals and perform
significance tests, even though these quantities may be useful de-
scriplive statistics.

Figure 5.3.1 shows that Riverhead attack rates are usually lower
than either Queens or Bronx rates. It is inconsistent with the pollution
hypothesis that Queens has higher rates than Bronx for 13 of the 15
surveys shown. Perhaps this reflects socioeconomic differences men-
tioned in the CRD discussion. :

Tabls 5.3.6 contains ratios of attack rates with the Low comraunity
rate as denominsator.

Bronx and Queens rates usually exceed Riverhead rates for lower
respiratory illness and all respiratory illness, but the relation is in-
constant for upper respiratory illness. This difference may be an
artifact of classifying all those with upper and lower respiratory
symptoms as lower. For the unambiguous category of ‘“all acute
respiratory diseass,” Table 5.3.6 shows the pooled Queens-Bronx rates
to exceed Riverhead rates for fathers, mothers, school children, and
%reschool children. Table 5.3.13 divides the populations shown in

able 5.3.6 into those who have lived five or more years at their
present residence (stable) and those who have moved (mobile). It is
surprising that stable fathers and mothers actually experience lower
attack rates in pooled Queens-Bronx than Riverhead, and this in-
consistency warrants special consideration. Likewise confusing is the
result (Table 5.3.14) that crowded families have lower attack rates
than less crowded families. ;

The 1969-1970 Chicago ARD study compared Intermediate, High,
and Hiéhest Chicago neighborhoods. Twenty monitoring sites run
by the City of Chicago were ranked in order of increasing 1960 TSP
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values. The lowest 10 were designated as Intermediste, the next five
as High, and the five with highest TSP values as Highest. Such
designations did not correspond to SO, ranking (Table 4.3.1) and SS
was not measured for these sites. Families with 2-5 year old children
in day care centers located near monitoring stations were recruited.
The family was assigned the exposure classification of 2 monitoring
station in the same census tract, if any, but the Monograph is unclear
about exposure designations for famihes in unmonitored census tracts.
Over 500 of the families initially enrolled participated throughout the
study. Biweekly telephone interviews were used to gather data for
attack rates and severity scores as in New York. Review of doctors’
records documented 95.3%, of telephone-survey-detected ARD.

The Highest exposure category contains more smokers and more
professionals than the two other categories. The Monograph gives
smoking-adjusted relative attack rates (Table 4.3.15) which show
this covariate does not alter conclusions, but the method of adjust-
ment is not presented. Although families of professionals appear at
higher risk than those of non-professionals (Table 4.3.13), adjustment
for this covariate was said to produce little change. The racial com-
position of the exposure categories is not given.

Figure 4.3.1 shows that Intermediate famnilies experienced the
lowest attack rates during 20 of 25 biweekly surveys, but the largest
differences were evident during the three month influenza season.
One wonders why the first three surveys were omitted in Chicago but
not New York. Severity score rankings show inversions in days of
restricted activity (Table 4.3.7) as in the New York study, which
argues against this scoring system. The relative risk data in Table
4.3.5'shows higher ARD attack rates in Highest than in Intermediate
exposure families for fathers, mothers, older siblings, nursery school
children, and younger siblings. This result holds both for mobile and

_stable (three year residency) families (T'able 4.3.11), in contrast to the
New York study. The Monograph does not define Table 4.3.12
adequately. If the analyses were performed on attack rates, the
significanca levels quobeg are untrustworthy. If by “frequency’ the
authors mean the proportion of families ever experiencing ARD dur-
ing the study period, then use of the linear model is justified, but more
explication is needed. ‘

These two ARD studies have the advantage that health data were
gathered prospectively by telephone imterview, so the recall of the
mother was not taxed as in the LRD studies. The quality of the
health data are probably adequate, and descriptive statistics, such as
“attack rates’” and ‘“relative risks” are no doubt useful guides. How-
ever, some mathematical statistical investigations to compute confi-
dence intervals and significance tests would be a valuable addition to
this methodology, especially since these problems are non-trivial. It is
likely true that families exposed to high levels of urban pollution
experience higher ARD attack rates than those less exposed. However,
two surprising findings require further study, namely: (1) Why do
residentially stable fathers and mothers cxperience lower attack
rates in Bronx-Queens than in Riverhead? (2) Why do crowded
families in New York and less educated families in Chicago appear at
lower risk? _ ,

Summary statements linking specific SO,, SS and TSP levels to
excesses in ARD attack rates must be viewed with customary caution.
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4. ASTHMA PANEL STUDIES

The 1970-1971 Salt Lake asthma panel studies attempt to corre-
late the daily proportion of panelists suffering an asthmatic attack
with daily pollutant levels. The studies were complicated by practical
and theoretical problems. Many relevant factors, including medica-
- tion (steroids), humidity, exercise, daily temperature changes,
nitrogen dioxide levels, copper levels, and exposure to smokers at
home or work were not evaluated, and the study focused on TSP, SS,
S0., SN (suspended nitrates), and ternperature. Daily SO, measure-
ments may be too unreliable for meaningful assessment (Chapter 3),
and while midnight to midnight daily asthma rates were used, air
monitoring samples were obtained from 10:00 A.M. one day to 10:00
A .M. the next, mtroducing a lag. 5

Potential panelists, recruited from families who had responded to
the CRD questionnaire, or suggested by doctors or known asthmatics,
were interviewed to obtein covariate and eligibility data. To be eli-
gible, the asthmatic had to have been previously diagnosed by a
physician and had to give a history of two or more episodes of wheezin,
and shortness-of-breath during the previous year. In addition he ha
to live within two miles of & monitoring site. This residency require-
ment was violated from time to time, and in 1975, 38 of 222 asthma
panelists resided outside & 2.5 mile radius.'? '

Since a physician was not available to make the diagnosis of asthma
- for prospective candidates, certain individuals with unlikely asthma
histories (such as elderly smokers with & sudden onset of “asthma’’)
were eliminated. While this second level of panelist selection may
have reduced the number of non-asthmatics, it introduces uncertainty
as to what the exact eligibility requirements were. The monograph
states only: ‘“Highest priority for selection; was given to non-smokers
over sixteen years of age.” In 1974, EPA staff su%gested that an
imtzroved initial interview questionnaire was needed ¥ for separating
asthma from other cardiorespiratory disease, but these suggestions
were not implemented. Asthma panelists were mailed weekly ques-
tionnaires and asked to record day by day whether no attack, one
attack, or more than one attack had ¢écurred. Some failed to return
diaries, and some filled them out for the wrong week. Those who con-
sistently failed to return diaries were eliminated from the panel, as
were those who never reported an attack and those who reported
an attack every day. : -

The 1970-1971 Utah CHESS Progress Report * gives summary
asthma panel data indicating that mailed disries are inconvenient.
During week eight, 183 'diaries were mailed out. Of these, 126 were
returned on time, and 30 additional diaries were returned after
telephone prompting. Ten calls were required to obtain or correct

articular entries, Of the 183 diaries sent out, 156 provided “useable”

ata for this typical week. The mailed diary was discontinued in the
1973-1974 protocol and replaced by a weekly telephone interview
to gather diary data kept by panelists at home.

13 Beck, M, M. and P, Carl, Bureau of Environmental Epidemiology Technical Report Number 3, Utah
State Department of Social Services, Dividion of Health, 1975. . -

1 g_allawge, D. Memorandum to CHESS Field Epidemiology Director. HSL., snd Attachments, (Janu-

1 Utah CHESS Progress Report. October 22, 1670 to Dacember 31, 1971,
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The Monograph deemphasizes covariates since no intercommunity
comparisons are made. Some community differences in age, sex,
education, and smoking habits are noted (Table 2.4.2).

Dropout rates varied by community. Magna, Kearns, Salt Lake
City, and Ogden had respective dropout rates of 13/48, 24/55, 20/46
and 14/46 during 43 weeks of study.™

The measured response was the daily proportion of panelists re-
porting an asthma attack. The daily composition of the panels (age,
sex, severity or illness) changes as panelists drop-out and are replaced.
Since some panelists continue throughout the study, daily asthma
a«ttalck. rates are statistically dependent, which complicated the
analysis. : . :

Figures 2.4.1-2.4.4 relate mean weekly attack rates for each panel
to weekly minimum temperature, weekly TSP, weekly SO, and
weekly SS. By superimposing these graphs one can see that Ogden
(Liow) often has higher attack rates than Magna (High). The Mono-
graph makes no such comparison. Conspicuously absent are corre-
sponding graphs for Salt Lake City and Kearns.:

Sample correlations for daily attack rate with daily pollutant
levels are shown in Table 2.4.3. Sulfur dioxide has negligible positive
correlations with daily attack rate. Correlations for TSIg are positive
in all sites and negativie for SN and mitimuin teniperature in all sites.. -
Suspended sulfates are negatively correlated with daily attack rate in
three of four sites. These correlations indicate that SS, SN, and mini-
mum temperature are usually low when daily attack rates are high. .
Quite the opposite was observed in New York (Table 5.4.3.) where
S0, shows negative correlations in two of three sites, SN is positively
correlated in all sites, and SS is positively correlated in two of three
sites. While these conflicting correlations may have descriptive value,
the signjﬁcance_ levels in Tables 2.4.3. and 5.4.3. are untrustworthy
since daily attack rates are statistically dependent. :

This remark applies to the multiple regression analysis (Tables 2.4.4.
and 5.4.4.). Researchers at EPA and collaborators have recognized
that both the daily attack rates and pollution levels are time series
with autocorrelation structure, and they have begun to explore
alternative analyses. Stebbings ** noted that autocorrelations affect
multiple regression parameter estimates and mentioned the need for
methods which could detect lagged relatiomships between pollutent
and attack rate. ’

Bloomfield ¥ responded by suggesting an analysis of spectral
coherence to relate attack rate and pollutant level time series
Hasselblad 8 recently suggested methods based on first order Markov
structure, and French et. al. *? recently used en informal but sensible
analysis to relate pollutant combinations to attack rate.

Even if daily attack rates were statistically independent, so that
the significance levels in Table 2.4.4 had meaning, one would need to
exercise caution when inferring that particular pollutants are
associated with daily attack rate. This is because daily pollutant

13 Utah CHESS Progress Report, op. cit.

¥ Stebbings, J. H. Some Problems In the Design and Analysis of Panel StudlesIn Epidemioclogy. Seminsr
at Princeton’s Department of Statistics. October 16, 1975. ! j

17 Blnomfield, P. “Spectrum Analysis of Epidemiological Data.” Updated reprint from the Department
of Statistics, Princeton University.

18 Hasselblad, V., ‘“‘Analysis of Panel Studies.” EPA Internal Draft (June 1976).

¥ ¥ronch, J. G., Hasselblad, V., Sharp, G,, Truppi, L., “A Study of Asthms in the Los Angeles Basin:
1972-1973." EPA. Internol Droft (June 10, 1976). :
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levels are correlated (Table 2.4.3.). Ridge regression metheds 20
applied to the Salt Lake dats to investigate this “multicollinearity”
of pollutants show that temperature adjusted SS effects are stable.
This result tends to support the hypothesis that SS may be important,
but formsal statements of statistical significance are not justified.

To compute the relative risks in Table 2.4.5. (and 5.4.5.), the data
from all days with minimum temperature between 30-50° F and
integrated SO, less than or equal to 60 pg/M® were pooled, and the
total number of attacks was divided by the total number of persons-
days to obtain the rate 16.9 (Table 2.4.5.). Ratios of such numbers
were termed ‘relative risks.”” The statistical properties of these
relative risks require further study, since the days contribute statis-
tically dependent data. Also no consideration is given special com-
binations of pollutants since the same days are used (except for days
with missing pollutant data) for each pollutant. The only large in-
creases in relative risk occurs on days with high S8 and high minimum
temperatures, but these relative risks are based on numerators with
few person-days exposure, and the corresponding increases in New
York (Table 5.4.5.) are unimpressive.

The “hockey stick” model # used to determine threshold is a three
parameter non-linear model (attack rate intercept, threshold, and
suprathreshold slope) which the gsuthors fit by least squares. Con-
fidence limits are not given for the estimated slopes and thresholds;
nor are these sppropriate since the daily attack rates are dependent
and possibly heteroscedastic (i.e., with different variances). The
Monograph gives no analysis of residuals, nor is the original data
plotted on the fitted graphs (Figs. 2.4.5.-2.4.7.). Thus, the reader
cannot assess whether the ‘“hockey Stick’” model fits the data or
whether the data suggest that a threshold even exists. One such
scatterplot of SO, data does not support the concept of a threshold #
and it 1s likely that uncritical use of the hockey stick function has
led to estimates of non-existent thresholds on occasion.

The New York asthma studies had similar practical and theoretical
difficulties as documented in the 1970 Biannual Report.”? Figure 12 of
that Report shows 74 of 80 msiled diaries were useable, of which 14
required telephone prompting or interviewing. Eleven of 43 Bronx
ﬂ&nelists dropped out during the study whereas the rates for River-

cad (8/38) and Queens (11/562) were smaller (Figure 10 of the Bian-
nual Report #). Superimposition of the Figures 5.4.1.-5.4.4. shows
that. Riverhead often has lower weekly attack rates than Queens, but
such data is not given for Bronx. Preliminary analysis of 1971-1972
New York asthma panels using the same statistical methods as in
the Monograph suggest that SN is a more important risk factor
than SS. The Monograph gives no relative risk cslculations for SN,
and SN was discounted in correlation and multiple regression analyses
in 1970-1971 Salt Lake and New York studies. Relative risk tables
from the 1971-1972 New York study confirm the 1970-1971 associa-

0 8mith, K. J. C., “A Ridge Regression Analysis of the CHESS Studies; Salt Lake Asthma.” Undated
EPA Internal Draft., .
2% Hassalblad, V., Creeson, J. P., Nelson, W. C., “Regression Using Hockey Stick Functions.” BPA~
11-76-024 (June 1976), !
2 Demill, K. M., Wride, W. P., “Technical Memorandum. 76-2.” Eennecott Copper Corporation, Opera-~
tions Research, Salt Lake Cily. :
B Pravda, M:, “ Community Health Effects Surveillancs Studies: New York City.” Internsl Biannuat
R;pg;, dto EXA (December 1970).
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tion of SS with daily attack rate, but the effects of SN cannot be
disentangled since SN is highly correlated with TSP, RSP (respirable
suspended particulates), 83, and 8O, in the 1971-1972 study. Com-
parison of the conclusions of these two New York studies highlights the
difficulty of associating a specific pollutent with asthma attack rate,
but both studies show attack rate is associated with daily urban
“poillution.” ;' y

These panel studies suffered from several practical and theorstical
deficiencies. Panelists were not examined by a physician and eligi-
bility requirements were somewhat obscured by & “priority”’ system
of secondary selection. Numerous factors known'to precipitate asthma
attacks were ignored. The analyses failed to consider autocorrelation
in the asthma attack rate and daily poliution levels, and the suthors
did not present spectral or lag analyses. The significance levels
presented are untrustworthy, since the attack rates are dependent.
The statistics used have descriptive value, but the patterns of cor-
relation between pollutants and attack rate are strikingly discordant
in Salt Lake and New York. It is disturbing that Ogden (Low) often
has higher attack rates than Magna (igh), and this observation re-
quires further investigation. Although SS may well precipitate asthma
attacks, the hockey stick model used to estimate thresholds was
not shown to fit the data. Tentative findings of the 1971-1972 New
York asthma study highlight the difficulty of relating asthma attack
rate to a specific pollutant. . :

This commentary emphasizes limitations of the analytical method-
ology and problems in date collection because these topics are scarcely
mentioned in the Monograph. The panel strategy is nonetheless an
appropriate tool for studying the effects of pollution on selected high
risk populations, and the statistical methods used provided consider-
able insight in exploring possible relationships between pollutants
and asthma attack rates. The fact that time series methods were not
used or that theory could not provide formasal inference (without
further ressarch) for statistics such as the “relative risk’ should not
obscure the descriptive and exploratory merits of the methods used.

5. CARDIOPULMONARY SYMPTOMS IN ADULT PANELS

These 1970-1971 New York studies attempted to associate symptom
aggravation in high risk elderly panels with daily pollutant levels.
Since these studies were similar to the asthma E&Ilel studies, they
shared similar practical and methodological problems. Figure 14 of
the Biannual Report # shows that recruitment varied by community.
Riverhead contacts came from trailer parks and from recreation and
golden age clubs whereas Queens and Bronx ‘participants were con-
tacted on park benches or through the New York Housing Authority.
It is hardly surprising, therefore, that Riverhead (Low) participants
were generally younger and healthier than those from Queens and
Bronx (Table 5.5.A.1.) Candidates were interviewed and gquestion-
naire information was used to classify them as well, heart, lung, or
heart-lung panelists. No previous or concurrent pbysician diagnosis
was specified in the 1971-1975 protocols (although the Monograph
summsary on page 5-104 mentions {Jhysician diagnosis). Eligible
candidates had to reside within 1.5 miles of & monitoring site and to

2Tbid,
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be 60 years of age or more. In later studies, younger panelists were
accepted and some candidates were found outside b%le 1.5 mile moni-
toring radius, especially in Riverhead.

Substantial numbers of enrollees dropped out during the study,
many because they were too sick, had difficulty filling out the weekly
%ia,ry,_ 021;) just found the study bothersome (Figure 16 of Biannual

eport ).

The Monograph states that dropout rates exceeded 509 in Bronx
and Queens and approached 30%, in Riverhead. _

Many panelists failed to return weekly diaries. Figure 15 of the
Biannual Report® shows that only 49 of 86 Riverhead panelists
provided useable diaries for the week November 22-28, and corre-
sponding fractions for Bronx and Queens were 38/99, and 9/59. The
fraction of useable diaries for the heart, lung and heart-lung panels
was usually even smaller. Thus Bronx, Queens and Riverhead yielded
respectively 24/47, 18/40 and 10/13 heart-lJung diaries, 14/31, 6/21,
and 20/26 lung diaries and 26/59, 19/52, and 27/39 heart diaries.
Mailed ldiaries were replaced by telephone interview in the 1973-1974

rotocol. o
P The high dropout rates and poor weekly diary response rates limit
the generality of these studies since the data was generated by a self-
selected population. This fact also complicates community comparison.

Panelists were asked to specify daily whether symptoms wers
“worse,” “much worse,” ‘““the same,” ‘“better,”” or “never present”
and daily aggravation rates were computed as the sum of “worse’”
plus “much worse’’ divided by all participants that day. (The “much
worse’’ category was eliminated in subsequent protocols.) Table 5.5.2
shows that %Bronx and Queens sggravation rates are usually higher
than Riverhead rates, but the authors do not ascribe these differences
to pollution since Riverhead is known to contain younger, healthier
panelists.

Figures 5.5.3-5.5.6 relate composite weekly symptoms aggravation
rates to weekly SO,, TSP, 8S, and SN for the Riverhead and Queens
heart-lung panels. The aggravation rate seems to rise and fall with
SS levels. No such graphs are given for Bronx nor for well, heart and
lung panels. :

able 5.5.4 shows that SS is positively correlated with daily symp-
tom aggravation in the well and heart-lung panels, but the stated
significance levels are untrustworthy since daily aggravation rates
and pollution levels are each autocorrelated. Multiple correlation
analysis confirms that temperature adjusted SS is associated with
symptom aggravation, especially in the heart-lung panel (Table
5.5.6),-but these significance levels too can only be taken as qualita-
tive indicators. Because the daily pollutant levels are highly corre-
lated (Table 5.5.5), specification of a particular pollutant for particular
concern is speculative. However, it is impressive that other pollutants
have little explanatory power after temperature and SS adjustment
whereas SS still explains substantial variation in daily aggravation
rate after adjustment for temperature, SN, TSP, and SO,. Table
5.5.3 shows that daily SS was strongly positively correlated with
shortness of breath aggravation in six panels and strongly negatively
correlated in none. These figures are derived from Table 5.5.A.3

# Ibid.
7 Ibid.
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which shows that the correlation was strongly positive in all three
heart-lung panels, in two of three heart panels and in one lung panel
(Queens). Temperature specific relative visk caleulations (Tables
5.5.7-5.5.9) also suggest that 85 is assoclated with inereased symp-
lom aggravation rates, especially in the heart-lung panel on warm
days, Such a table is not presented for SN. All these methods suggest
an association between 8S and symptom aggravation rate in heart-
himg panels. Tt would be intere<ting to know if the 8S data indeed
exhibited a threshold effect and tit the hockey:stick model in Figure
5.5.8. :

The severe dropout rutes and low weekly diary returms (especially
for the heart-ung, heart and lung panels) raise important questions
as to the type of respondent and the meaning of the response “worse.”’
The statistical methods have the limitations mentioned for asthma
panels. Morcover, o subsequont New York 1971-1972 study *8 failed
Lo confirm the dominant importance of 85 but did find that 88, SN,
50, and RSP were nssociated with symptom aggravation of the well
panels. (This study did not use the same analysis as the Monograph
and, in particular, did not include temperature adjusted multiple
regression or temperature specific velative risk ealeulations.) None-
theless, the 1970-1971 data suggest an association between symptom
aggravation rafes and various pollutants, especially suspended sulfates.

6. VENITTLATORY FUNCTION 1IN SC!HL)()%D CHILDREN

The Cincinnali study ol ventilatory function in school children
preceded CHESS. Children from schools in an industiial valley of
Cineinnati were compared with children from schools in a non-
industrial river valley on the east side of the melropolitan arven. Two
upper-middle white, lower-middle white and lower-middle black
schools were selected from each valley, Air monitoring stations within
three blocks of the schools showed that seven month average TSP
values were from 18 to 32 pe/ind® higher in the industrial valley than
in the non-industrial valley, but corresponding differences for 88, SN
and 8O, ranged from 0.1 to 1.1, 0.1. L0 0.8, and 0.6 to 10.4 respectively
(Figure 6.1.1). Thus, the industrial valley had more TSP than the
non-industrial valley, but its levels of 53, SN, and 80, exceeded
those in the non-industrial valley by very small murgins. Ventilatory
function was measured as the forced expiratory volume at three
quarters second (FEV .75), and height, sex, and race were noted to
make adjusted FEV .75 comparisons.

The study was confined to 394 sccond graders who participated in
weekly measurements during November 1967, February 1968 and
May 19863, These students represented 93 percent of second graders
in the classrooms selected. Mothers were interviewed to obtain socio-
cconomic data. The educational attainment of fathers was similar for
corresponding schools in the industrial and non-industrial valleys
(Figure 6.1.2). » L

Figure 6.1.3 shows that average height adjusted FEV .75 in “clean”
schools exceeded that in “polluted’”’ schools in all three months for
Jower-middle whites and in two of threce months for upper-middle

2 Stebbings, J. ., Hayes, C, 4., “Panel Sludies of Acute Health Effects of Alr Pollution I, Cardio-
pulmonary Symptoms in Aduilts.” Environmenta! Research Volume 11 (1976), pp. 89-111,
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whites. Blacks had consistently lower FEV .75 values, and o “pollu-
tion” effect was only seen among hlacks during one of three months.
The absolute differences in average FEV .75 were roughly 40-120
milliliters (or less than 10%) in most cases. Table 6.1.5 presents a
multivarinte analysis of vuriunce which allows one {o test for com-
munity effects adjusted for a possible mouth effect and for the co-
variates height, sex, race, and social class. The dependent variable
for each child wus his vector of three monthly average FEV 75 values.
No test for u community effect (industrial valley versus non-industrial
valley) was performed, but the significance levels given sugpest that
community differences exist. The conclusion that “suspended sulfates
exerted the strongest influence” (pages 6-7) is unwarranted in view of
the high correlations cominonly found among these pollutanis. None-
theless, these studies support the notion that FEV .75 is 3--10 percent
less among white second graders in the industrial valley than among
those in the non-industrinl valley.

The 1970~1971 New York ventilatory study included children nges
5 to 13. Schools were situnied within 1.6 miles of CHESS air monitors,
and Riverhead, Bronx, and Queens were represented by three schools
each. Only white children were eligible for analysis.

A new electronic spirometer, the National Gas Cylinder (NG(Y),
exhibited serious drift (perhaps 350 I‘L‘liﬂilit(‘l‘s). This problem was
detected by field teams who had difficulty reproducing measurements
and who made several trips to the manufacturer for adjustments.
The June 1071 Progress Report ?® gives an account of difficulties with
the spirometer, and the Assistant Commissioner of the New York
City Department of Health expressed serious reservations about the
reliability of those measurements in a January 18, 1972 letter to the
Acting Chief of the EPA Epidemiology Section.?® It is possible that
drift of this magnitude biased the results, since one community may
have been systematically subjected Lo a spirometer with extreme
drift (especially if drift varicd in phase with the rotation of spirometers
through communities). Iiven if rotation of the spirometers among
communities distributed drilt equally, the variabilily of the observa-
tions is greatly increased by random distribution of drift, since the
community effects (60 milliliters or less) are much smaller than the
drift. The NGC spirometer was replaced in late 1971 by a bellows-
type spivometer described in the May 1972 CHESS protocol. How-
ever, the NGC spirometer was used throughout the 1970-1971 study
reported in the Monograph.

The 1970-1971 protocol instructs investigators to “deduct one inch
for stacked heels for those girls weuring such shoes.” In the 1972-1973
protocol this height adjustment was reduced to ¥ inch.

No data were presented to compare families of children studied in
Riverhead, Queens, and Bronx, but the age distribution and parental
smoking habits were said to be similar. Income and educational
attainment were said to decrease in the order Queens, Riverhead,
Bronx. The Monograph contains no comparison of children’s smoking
habits in these communities; this covariate may be relevant since
statistically significant differences were found only for older children.

@ “Neow York City CHESS Progress Report.” (June 1971),
3¢ Bergner, Dr, L. (Assistant Commlssioner for the Dapartment of Haallth, New York City), Letter to
Dr. Douglas L. Hammer, Acting Chief, Epldemiology Section, EPA (January 18, 1972),
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Figure 5.6.1 shows that male height and age adjusted FEV 75
values from Riverhead were intermedinte between Queens and Bronx
values for three of four test periods. For females, the Riverhead
values exceeded Bronx and Queens values in cach test period, but
the differences were usunlly less than 50 milliliters. Table 5.6.5 show
that Riverhead height adjusted FEV .75 values were largest during
one of four test periods for young males, three of four {for older males,
one of four for young females, wnd three of four for older femuales.
Thus these differences were inconstant, and eoven for older {fomales,
the avorage difference between Riverhead and Queens was only 42
milliliters (about 2.49%). Table 5.8.6 is puzzling since it includes a
degree of freedom for “cthnic differences” not deseribed in the text.
Perhaps blacks were included in this analysis. The multivariatoe
analysis of variance used in Table 6.1.5 is more appropriate than
averaging over all test periods as in Table 5.6.6. Howoever, the analyses
for individual test periods in Table 5.6.6 show statistically significant
differences for older males and females. :

The Cincinnati study demonstrated small (less than 107) differences
i FEV .75 between white children in schools located in a non-industrial
valley and those in schools in an industrial valley. For New York,
small, inconstant differences were found between Riverhead and
Queens-Bronx only for older (9—-13 vears old) children. Preliminary
analysis of 1971-1972 New York CHESS winter and spring data
obtained with a bellows-type spirometer shows, that older Riverhead
children luwl statistically significantly higher FEV .75 values than
Bronx children in winter and statistically significantly lower values
in spring.® In view of these findings, the problem of spirometer drift,
“and the possibility that older children in Bronx and Queens smoke
more than in Riverhead, one must be cautious in linking New York
pollution effeats with ventilatory differences. :

7. OTHER CLESS STUDIES!

CHESS has conducted two types of studies not found in the Mono-
graph. The “Episode Study” measures rates of discomfort (cough,
shortness of breath, restricted activity, and eve, throat and chest
discomfort) during control periods and during nir pollution episodes.
A 1973 report 32 shows higher rates of cough, chest discomfort and
restricted activity during episodes of high air pollution. “Pollutant.
Burden” studies are designed to quantitate the levels of metals and
other pollutants found in human tissnes and to relate these levels to
exposure history. Scalp hair was collected from families participating
in ARD studies, maternal hair, blood, cord blood, and placental
samples were obtained from willing mothers, and various tissues were
obtuined at autopsy from pathology laboratories.

D. Suarvary AssussMsBNT 0F THE POPULATION STUTDIES

This assessinent 13 made from the point of view of un epidemiol-
ogist. More global judgments, made in consideration of the quality
of both epidemiologic and acrometric dula, are found in Chapter 111,

3t Chapman, R. 8., Hasselblad, V., Burton, R., Williams, J., “Air Pollution and Ventilotory Funetion.”
EPA Draoft (April 8, 1975). ’

2{Nelson, C. J., Shy, C. M., English, T., Sharp, C. R., Andleman, R., Trappi, L., Vau Bruggen, J,,
“amily Surveys of Irritation Symptoms During Acute Air Pollution ﬁxposures.” Journal of the Air
Poliution Control Associntion, Volume 23, Number 2 (February 1673), pp. 81-90.
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No formal methods are used to link specific pollutants with specific
health effects in the CRD, LRD, ventilation, and ARD studies: If a
demonstrated health difference between communities cannot be
explained in terms of imbalances in known covariates, it is generally
ascribed to pollution. The CRD studies convincingly demonstrated
small inereases in the prevalence of productive cough in polluted
urban and smelter sites. The retrospective LRD studies may have
demonstrated higher croup and bronchitis rates in children in polluted
smelter communities, and the prospective ARD are rather more con-
vineing in demonstrating an increase in acute respiratory disease in
polluted urban settings. The Cincinnati ventilation study demonstrated
small differences in ¥EV .75 between white second graders attending
schools in industrial and non-industrial urban valleys. If the aerometric
measurements had been entirely accurate and reproducible. during
these studies, it might be safe to concludo-that healt% effects had been
demonstrated in association with known patterns of pollution. Unfor-
tunately, this was not the case. It is not possible to know which specific
pollutants, if apy, or what concentrations of any suspect pollutants,
were responsible for the health effects. The health effects date provide
at most a rough guide for making general judgments about probable
health effects in other communities with similar pollutant sources,
meteorology and population composition. However, even though the
aerometric data are of poor quality, the studies appear to demonstrate
some health effects of air pollution at concentrations which might.
possibly be moderate (lower) compared with some high urban levels
of the early 1960’s. In this light, the data in the CHESS study provide
no support for those who would significantly relax current standards;
on the other hand, neither do they support a need for more stringent
standards. Thus, the CHESS studies %a.ve proved to be valueless for
assessing or snp%)orting setting of quantitative regulatory standards
which was a goal of the progran. : '

The methodology used in the panel studies (asthma and cardio-
Pulmona.ry) attempts to disentengle the effects of the several pol-
utants. The multiple regression and relative risk calculations are
interpreted as implicating suspended sulfates, particulerly in the
Salt Lake asthma and New York cardiopulmonary studies. While this
interpretation appears reasonable, these formal methods do not pro-
vide logically compelling evideuce that'SS, or indeed any of the
measured pollutants is of dominant importance. Despite the many
practical and methodorogical difficulties of these studies, they support
the belief that asthma attacks and cardiovascular symptoms occur
with greater frequency when the air is polluted.

These findings may appear overly critical especially since CHESS
pioneered many research techniques. However, this report comple-
reents the CHESS Monograph, which often fails to apprise the reader
of practical or theoretical problems encountered in this research.
These remarks are meant to aid in the assessment of the validity of the
conclusions presented in the Monograph and to assist researchers
performing similar studies and encountering similar difficulties. This
endeavor was greatly assisted by hindsight and by the splendid
cooperation and self-examination of investigators both inside and out-
side the Environmental Protection Agency.
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E. CHESS CURRENT STATUS

1. GEXNERAL

In the process of inferviewing EPA personnel concerning CHESS
background, » gond deal of information was obtained as to present
and future plans for the program. Many other program and manage-
ment ideas were also offered by the EPA personnel.

The CHESS program vo longer officially exists within I2PA except.
as g historical reference peint. Administrator Train on April 9th com-
mitted to have all date from the progrsm analyzed by mid-1977.
However, the effort within the Health Toffects Research Laboratory
directed wt processing the several years of data remaining (1972-75)
unanalyzed from the CHESS studies is progressing slowly. A forced
change of computers (sec below) caused major delay. In addition,
the investigative team sensed ambivalence as to how much effort
is justified. Discussions with EPA Headquarters personnel indi-
cated that, in keeping with the Administrator’s commitment, the
analysis is of sufficient importance in its own right as well as to con-
tinuing programs to warrant early completion. Yet, from discussions
at Research Triangle Park, it can only be roncluded that many would
rather spend resources initiating new projects or refining CHESS
methodology. Perhaps this is just as We]{, since there is serious doubt
that the analysis even when completed will ever be sufficiently credible
to support the stated objectives of the program. Any resulis from the
fina CHESS analysis may be exaniined with suspicion since the doubt
concerning the reliability of acrometric measurements and the accuracy
and acceptability of health measuremonts which evolved following
the first CHESS report will affect any Iurther reports from this same
program. The past loss of experienced personnel has impaired the long
irrm research effort regquired by CHESS objectives and has hurt
morale among the remaining researchors.

The investigative tesin found that the disorganized state of affairs
deseribed above is compounded by the fact that the Health Effects
Roscarch Laboratory still lacks key personnel in the health research
field. The Laboratory Director has been actively secking persons to
fill several key positions, but without success:

Several personncl problems continue to frustrate members of the
Population Studies Division, of the Health Effects Research Labora-
tory. An impeunding retivement leaves the Division without leadership
in a period when long range plans arce to be reformulated. Members
of the Division wonder, in view of recent investigations including this
one, whether yet another reorganization is soon to come, and many
regard this organizational instebility as an impediment to sound
work and career development. Most belicve that Population Studies
staffing 1s inadequate in relation to program funds. This disproportion
requires that most real work be done by contractors. Not only are
RTP staff deprived of the incentive of planning and executing their
own studies, but they luck time and travel funds to monitor the con-
tracts satisfactorily. The Population Studies Division responds to
specinl regulatory needs (e.g. sulfate studies) and to unforseen events
such as the demand for assessment of Kepone effects in Hopewell,
Virginia. While these situations and demands might form the basis of a
unified programu in the future, at present they are regarded as “fire-
fighting’’ distractions. ,
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The team found strong evidence of a continuing lack of coordination
between field and Headquarters and insufficient coordination among
regional programs, Environmental Research Center Laboratories, con-
tractors, other Federal agencies studying health effects of air
pollutants, and Headquarters, not only 'in total program objectives
but also in program coordination of quality control, sample cohection
and1 analysis, and standardization of health effects data collection
tools.

2. RTATUS OF ANALYSIS

Schedules # for analysis of CHESS date show that CHESS health
data were collected from 1970 through 1975 for asthma panels,
cardiopulmonary panels, and ventilatory function panels. The last
surveys for acute respiratory disease (ARD), and chronic respiratory
disease (CRD), and acute episodes took place in 1973, 1974, and 1975
respectively. CHESS surveys were conipleted for 25 asthma panels,
12 cardiopulmonary panels, 28 ventilatory function panels, 15 ARD,
12 ORD, 8 episodes and 8 acute lower respiratory disease panels
during this period. The Monograph reported on only eight of these
panels conducted in the 1970-1971 New York and Salt Liake studies.
(The Rocky Mountain, Chicago, and Cincinnati studies contained in
the Monograph were not CHESS studies.) Thus, CHESS generated
only a portion of the data analyzed and reported in the 1974 Mono-
glra,ph, and the Monograph reports on only a small fraction of CHESS
cata.

The present analysis of the studies proceeds in steps. First, the
survey date is edited for computer processing and subjected to pre-
liminary statistical analyses. Then an epidemiologist writes a draft
on the basis of the preliminary statistical analyses of health and aerc-
metric data. Other analyses may be done if judged necessary by the
epidemiologist or statistician. EPA staff have tabulated the fraction
of surveys subjected to preliminary statistical analysis and the fraction
for which a ]‘)reliminw% draft has been written.® Drafts exist {or 6 of
8 episode and 7 of 8 LRD panel studies. Drafts have been written for
7 of 15 ARD and 8 of 12 CRD studies, but no CRD drafts have been
written for survey years 1973 or 1974, By comparison, asthma, cardio-
pulmmonary and ventilatory function analyses are far behind schedule.
Of 28 ventilatory surveys, 10 have undergone preliminary analysis,
and 8 drafts have been written (as of June 28, 1976). Of 25 asthma
surveys, nine have undergone preliminery analysis and nine drafts
have been written, and of 12 cardiopulmonary panels, two have been
analyzed and two drafts written. These figures substantiate the degree
to which the CHESS program has fallen far behind in analyzing and
writing up survey dato (61 data sets are yet to be written up).

The figures quoted above indicate that a major bottleneck in the
analysis of survey date has been the preliminary editing and statistical
processing. It should be noted that EPA had little or no control over
two disruptive events which retarded preliminary analyses by u year or
more. GSA ordered a change of computer from IBM to Univac in
August 1974 as part of a general government policy related to com-
petitive bids. Both hardware and software conversions were difficult,
and most programs had 1o be completely rewritten. Compounding

R; ’II,J' npublshed tables giving dates of CIHLESS dats collcctiou.prepa.red by Dr. Darothy Calafiore, EPA/

% '(fnpublished tables ahowins chronology of survey data analysis and draft writing prepared by Drs.
Carl Iayes and/or Kathryn McClain (June 28, 1976), EPA/RTP,
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this problem was the need to rely increasingly on outside data process-
ing contractors, since increases in EPA staff needed to meet the
incrensed data load never materialized even though verbal com-
mitments had been given to the laboratory directors. GSA contracting

rocedures required two changes in data processing contractors
getween‘ 1972 and 1974. Other problems impeded the preliminary
statistical analyses. The loss of key personnel imposed new scientific
and administrative burdens on remaining statisticians and epidemi-
ologists. Moreover, responsibilities of the Statistics and Data Manage-
ment Office were broadened during this period to include projécts
with the Toxicology and Clinical Studies Divisions as well as special
tasks, such as I_]I.)reparing data tapes in reponse to outside requests for
EPA data. CHESS analyses (Population Studies Division) now ac-
count for about half the Statistics and Date Management Office work
load. However, the most important delays in the preliminary analysis
are attributable to the forced computer change and to problems with
outside data processing contractors.

The epidemiologists charged with writing a draft monograph must
await receipt of aerometry computer output and biometry output.
Epidemiologists interviewed attributed delays to the failure of these
preliminary analyses to arrive and to subsequent changes in aero-
metric values used in the manuscript. Other problems retard the
epidemiologists once preliminary analyses are in hand. To begin with,
the Population Studies Division has lost many of the important early
authors or researchers within CHESS. It is hard for an epidemiologist,
not familiar with the background and history of the data collection
and faced with two computer outputs, to. assess the guality of the
data and to obtain specific scientific guidance.

Morale is low, and this may be due in part to the loss of key per-
sonnel, to investigations of the CHESS program, and to organizational
instability affecting Population Studies. Furthermore, during the
past year, epidemiologists have been encouraged to pursue competing
scientific interests, and they have had to shoulder administrative
burdens associated with increased reliance on external contractors
and to meet special tasking such as the Kepone Task Force.

It was interesting to find that several epidemiologists interviewed
complained that the current team structure for analyzing survey data
does not function well without a strong authority to resolve scientific
and scheduling conflicts between epidemiologists and statisticians.
While these factors and lack of staff have not seriously impeded the
drafting of CHESS reports until now, they may become pressing
problems as the backlog of preliminary analyses'clears the new com-
puter system in the near future. )

The continued delays in analyzing CHESS data have had several
adverse effects. Contractors %athering survey data and panelists have
been embittered and demoralized by lack of data and feedback from
EPA, The failure to provide contractors with timely aerometric and
health data summaries stifled local initiative in analyzing the data.
Thus, the CHESS program did not benefit fully from local field level
insights as to local pecularities of the survey and populations or from
comparisons with independent local air pollution measurements and
data analysis, '
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3. RECENT PLANNING DIRECTIONS OF THE POPULATION
STUDIES DIVISION

The following comments arve largely speculations and impressions
based on interviews with EPA stoff.

CHESS data acquisition ended in 1974-1975 when OMB did not.
approve questionnaires needed for the study. Had OMB approved
the forms, however, it ix likely that 6 asthma, 6 ventilatory function,
2 LRD and 2 CRD surveys would have taken place in 1975-1976.%
Instead the Populations Studies Division worked on old CHESS
data and made several proposals for non~-CIIESS studies to be run
on contract. One of these is 8 cohort study of ventilatory {unction
in adolescents which uses a CHESS endpoint (measured variable)
but does not use a cross-sectional CHICSS replicate “population.
Another uses the CHESS ARD eundpoint to study the effects of
peak NO. values. One study entitled “A study to Determine the
Health Effects Associated with Emissions from Coal Combustion
and Coal Guasification” uses the CHESS ARD and FEV .75 endpoints
to study the impact of coal combustion and gasification in local
populations (Iair, blood, and urine samples are also obtained to
assay for produets of combustion and gasification). Other proposed
studies do not use CHESS endpoints. These include: (1) a study of
mortality patterns in Montana, where excessive cancer mortality
has been noted, (2) » gencral household health survey given to mem-
bers of & community located near a new sewagé treatment plant,
(3) a study of trace metal burdens found in the hair, blood, and urine
of people living near non-ferrous smelters, and (4) an evaluation of
hyperactivity and cognitive functlion in children with asymptomatic
lead burdens. These proposals build on CHESS experience, but they
do not embody any continuation of CHESS surveillance. However,
only one study plan and questionnaire was approved by OMB at
the time of this mvestigation. The continued resistance by OMB to
approve new study forms and questionnaires is a great frustration
to the researchers. There was u strong feeling cvident Lhat this re-
sistance stems from o misguided sssessment of scientific merit as
much as from a Presidentinl concern for the rights of privacy.

The Scientific Advisory Board (SAB) has fallen short of EPA staff
expectations. The staff members had hoped to work closely with
SAB to formulate and refine new proposals. Instead, the SAB has
provided only formal criticism, expressed in public meetings attended
by press and industry. This is o time when the EPA staff needs new
leadership from a Director of Population Studies und from close
informal working relations with the SAB.

3 Table of proposed CHESS studies for 1475-1976 prepared by Dr, Quyl Hayes, EPA/RTE,
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" VIL CURRENT C.HESS STATUS AND FUTURE PROGRAMS
S - A. RETROSPECTION

It is always easier to look at the past and detect mistakes than
it is to look forward and avoid them. There are lessons which can be
learned from the research which produced the CHESS Monograph
as well as from the efforts to process the balance of the CHESS data
which remain unanalyzed and unpublished.

This investigative report supports much of the criticism of the
CHESS Monograph as developed by other earlier and independent
examinations. For examPle, a report prepared for the Federal Energy
Administration in 1975 * describes the use of the unvalidated version
of the British Medical Research Council questionnaire as limiting
the reliability of the health effects analysis in programs utilizing this
health indicator. The Subcommittee’s investigation noted this same
defect. Questions regarding the analysis of the data on asthma attacks
indicated serious discrepancies. In the report to FEA, however, the
significance of the errors in the serometric data which are detailed
in the Subcommittee’s investigation was not fully recognized. In
their review of the CHESS Monograph, the EPA Science Advisory
Board (SAB) identified many of the same problems noted by the
investigative team, again ‘%r_h;lina.rily in the epidemiological aress.
In the SAB, or so called ittenberger, Report 2 other deficiencies
included: limited population sampling control; shortcomings in the
methods used for assessment of past air pollution levels; variations
in sample populations which limit comparison of communities; high
drop-out rates in asthma panels; inadequate consideration of tempera-
ture as an important variable in consideration of asthmas attacks; and
serious concern about the problem of gsining information on in-
dividual exposure to pollutant levels. All of these points and others
are confirmed by the Subcommittee’s investigation.

As noted in the legislative history of this report (Appendix B), other
independent investigators also had offered criticism of the CHESS
Monograph during the brief period of peer review which occurred

rior to publication and this criticism also appears to be well founded
or the most part. In separate talks with researchers who had either
participated in some phase of CHESS or had reason to follow the
progress of the CHESS investigations and review of data samples,
the Subcommittee investigators had occasion to gain separate con-
firmation of many of these same concerns about the validity of the
instruments, questionnaires, and methods used for collecting data as
well as the methods of analysis. .

1 Praliminary Report. A, Critical Evaluation of Current Research Regardin%Health Criteris for Sulfur

Oxides, Technical Report Propared for the Federal Energy Administration, Tabershaw/Cooper Asso., Ino.
April 11, 1975,

3 Review of the CHESS Program. A Report ofa Review Pansl of the Science Advisory Board—Ezecutive
Committee, March 14, 1975, (%1) ' .
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Thus, the conclusions contained within Chapter III of this report are
not exceptional in their genersal tenor. However, the serious errors in
the aerometric data and the verified significant effect of the poor
quality control during the early stages of the CHESS air monitoring,
measurements and analyses efforts are identified more precisely for
the first time by an outside investigation. :

B. CurgeNT

Moving from the historical perspective, an appropriate question to
be asked is whether the errors suggested in other critiques and con-
firmed in greater detail by the investigative team are being adequately
addressed in the current and planned Environmental Protection
Agency’s air pollution/health effects programs. - ,

It was of interest, first, to determine the approximate status of the
CHESS data which remain unanalvzed and to ascertain whether
these date will suffer from the same or other discrepancies as the data
presented in the 1974 CHESS Monograph. As is documented at the
end of the last chapter (VI), in discussions with EPA personnel at
Research Triangle Park, the investigative team determined that there
still remains a considerable amount of analysis to be completed. The
impressions gained from these interviews was that it would be at
least until the summer of 1977 before the final assembly of dats and
examination for potential analysis and publication would be possible.

However, as noted earlier in the report (Chapter VI), » number of
draft studies were completed at the time of the visits to RTP. For
example, draft reports have been prepared for 6 of the 8 remaining
episode type health studies and for seven of the 8 remsining lower
respiratory disease studies. Seven of the remaining acute respiratory
disease studies have been prepared and 8 of the remaining 12 chronic
respiratory disease studies are in hand. No draft of the data on chronic
respiratory disease studies appears to be ready for the survey years
1973 or 1974. Analyses of a number of other health effects studies
have not been initiated. : :

The general impression is that there is still considerable effort
required for the basic transfer of field data to computer tapes for
analysis. Unfortunately, serious reservations are retained by the
investigative team about some of these data since some of the same
criticisms about the techniques used to collect the health effects
information in the CHESS Monograph continue to apply to some of
the data accumulated after 1971. ,

The establishment of & more vigorous quality control system appesrs
to have improved the collection of aerometric dats after 1974. The
aerometric review (Chapter IV) points out that CHESS instrumenta~
tion, as used in the CHESS studies, did not consistently generate
valid, reliable data in the range of the National Ambient Air Quality
Standards. Thus, it is likely that no amount of effort on analysis of
CHESS data would achieve the desired objectives. There is doubt that
adequate meteorological support is being provided. Further, as noted
in other sections of this report, there goes not: yet appear to be an
adequate systematic planning effort to insuré the full participation of
all research components. .
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C. Furure

Since sulfates were identified within the CHESS monograph as
being a pollutant requiring un immediate increased priority of investi-
gation, the investigative team attempted to determine the status of
work on this pollutant. Mr. Train had indicated during testimony
before the joint hearing on April 9, 1976, that a five year plan for
study of sulfates was available. Actually, it was found during the
investigation in the summer of 1976 that the sulfate plan was still
in draft form although passing through a second iteration. There was
some indication that even now there is not a full apprecintion of the
need for planning input with regard to quality control, air monitoring,
instrument use planning, structuring of health effects data collection,

rocessing of data, analysis and publication scheduling. The required
evel of cooperative preplanning does not seemx to be present. fn a
letter to the chairman of the Subcommittes on the Environment and
the Atmosphere (undated) in May, 1976, Mr. Train summarized
EPA’s projected research program on sulfates. ' :

In measurement and monitoring, the emphasis in the draft plan is
placed upon the development of reliable analytical and samplin
techniques and instrumentation to support laboratory and ﬁelg
measurements of sulfates and sulfur compounds; the development of
quality assurance programs; data audits, and providing technical.
support. The ongoing research and near-term jresearch is aimed at
increased data collection on sulfates with emphasis on measurement
methodology, instrument development and field; tests. Emphasis is to
be placed also on the development of reliable models to predict sulfate
concentrations and precursor emissions over long distances. The plan’
indicates a recognition of the need for instrument and field tests. ,

A continuation of the concept that more data on the health effects
of sulfates are needed is reflected in an intention to expand emphasis
on the toxicological, epidemiological and clinical studies on the
effects of sulfates. The plan includes & recognition by EPA of the
difficulty of conducting epidemiological studies, particularly in
Z%rrelating ambient pollutant (sulfates) concentrations with health

ects.

With the exception of the particular emphasis on sulfates, these
objectives are essentially the same as the objectives cited as necessary
upon the initiation of the original CHESS studies. If these objectives
are to be achieved in the near future, it will be necessary for EPA
to avoid the errors of CHESS. It is not clear either from the proposed
programs or from discussion with individuals who will be implementing
these programs that some of the basic errors committed during the
CHESS studies will be corrected before such field, air monitoring, and
epidemiological studies are continued with - different pollutants.
Certainly, the manpower problems have not béen resolved.

In the aerometric area, the CHAMP aerometric measurement and
analysis is entering a new phase of development. It is essential that
the serometric measurement and analysis errors detected during the
CHESS time period be eliminated as the CHAMP effort is expanded
and greater emphasis is placed upon this program. The CHAMP -
instruments, when verified, may be capable of identifying reliable

differences in absolute air pollutant levels but the instruments will
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be pushed to théir limits of sensitivity and will require comstant

- attention by skilled  techniciens. 'New instruments just developed

may be able to meet the ultimate requireinents of the air pollution
health effects program, ; :

A sound program of development and testing (verifying) question-
naires and other approaches to epidemiological research also must be
mounted and completed before another 'CHESS-type program is
~ initiated.” Completion of both phases of such a program to provide

the tools and techniques-for a sound health effects program might
require up to 2 years and several million dollars. I]% t%s work is
not carried out, progress in the ares is doubtful.
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APPENDIX A

‘A. RECAPITULATION OF TEE AEROMETRIC AND METEOROLOGICAL
Finpines oF THE INVESTIGATION AS THEY RELATE TO SPECIFIC
' SecrioNs oF TaE CHESS MoxoerAPE AND THE HEAuTH FIiNDINGS

A. INTRODUCTION

This section contains citations of errors and omissions found in a
careful review of the CHESS Monograph which show that the use of
serometric and meteorological data in correlation with health effects
end point measurements can easily mislead the reader of the CHESS

‘document into inferences which are not wholly or even partially
supported by the data inthe reﬁort. Page, paragraph, and figure
fonograph. . ‘

Since an important application of the aerometric data is to deter-
mine correlations with health effects, any errors or overusage of
aerometric data based upon estimates or improper measurements will
obviously reduce or negate the value of any health effects correlations.
which are attempted. This misusage or overusage of aerometric data
will be particularly damaging as the extension of the conclusions is
made in an attempt to discover possible threshold effects.

B. CRITIQUE

1. Prevalence of Chronic_Respiratory Disease ;S’ymptoms in Adults:
1970 Survey of Salt Lake Basin Communities

Observed concentrations for only one year :have been used to
crudely estimate concentrations of sulfur dioxide and suspended
sulfates relating to a 4-7 year exposure. The. 1971 observed annual
average concentration of sulfur dioxide was used with the 1971
emission rate from the smelter to obtain a ratio that was then mul-
tiplied by emission rates for other years to estimate concentrations
for the other years. The estimated sulfur dioxide comcentrations

- were then used in a regression equation based on a 1971 relationship
to estimate suspended sulfate concentrations..Possible changes in
meteorological conditions and mode of smelter operations were
neglected. Acknowledgment is not given in the'discussion and sum-
mary that the critical concentrations relating to health effects are
nothing more than estimated concentrations.

It is questionable whether or not long-term exposures should have
been attempted for Magna, based on only one year’s record of ob-
servations that are abnormal because of the smelter strike. It would
certainly have been appropriate to have mentioned that only es-
timated long-term data were available and indicated their degree of
uncertainty in the discussion and summary.

(85)
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Further, we find many errors on Page 2-37, Table 2,1.A.14. It seems
that this table should have never been included in the report. Aside
from the misuse of the diffusion model (discussed in Chapter IV) this
table lists suspended sulfate values for Magna for the years 1940-1970,
that are not the same as listed in Table 2.1.A.16, on page 2-39. The
values ate estimated by a simple ratio from the smelter emission rates,
but this is not explained. On page 2—-39 a regression equation is used for
the same purpose. All of the sulfate concentrations under the heading

(] are estimated observations excegt those for the year 1971.
This has not been properly indicated, e.g. by the use of parentheses.

. On pages 2-37 emission rates are not sulfur dioxide rates as indicated
but erission rates in tons of sulfur per day. This means that the sulfur
- dioxide emissions were twice the values listed. It also means that the
dispersion model estimates are incorrect. However, the listed estimated
concentrations in Magna and Kearns, which are based on a simple
ratio between observed concentrations in 1971 and some emission rate-
for 1971, whatever it might be, are not changed. .

- Note that the regression equation for suspended sulfates, Salt
Lake City, (pages 2-39) which is: «

$S=0.101(TSP)—3.65
is quite different than that which can bé obtained from Table 2.1.4,
ie.: ;

58=0.065(TSP) --l—k 1.93

SO, exposures were derived by multiplying the yearly.smelter
emission of SO, by the ratio of the 1971 measured annual average
SO, concentration to the 1971 SO, emission rate (193 tons/day).

Estimates of suspended sulfates were derived from the estimates of
S0,, using the following regression equation for 1971

SS=0.09(SO;) +6.66 .

The annual TSP exposures were derived by multiplying the yearly
smelter production of copper by the ratio of the 1971 measured annu
arithmetic mean TSP concentration to the 1971 copper production
rate (260,000 tons/year). ; ‘

Smelter emissions of sulfur dioxide in the early 1940’s were roughly
three times greater than they were after 1956 although copper pro-
duction has remained more or less constanf. The method for estimating
suspended sulfate, which is based on sulfur dioxide estimates leads to
very high values in the 1940’s whereas the total suspended particulate
are estimated lower in 1940 than in 1971. The procedure used produced
very high ratios between SS and TSP for the earlier years. For example,
the 1940 ratio (34.6/63) is 0.55. This ratio is so large that it is obviously
questionable. ' v

The audacity of the estimates can be seen in F;iﬁure 2.1.17. The
Yowest value, which occured in 1971, is extrapolated all the way back to
1940, reaching unusually hi%h annual average concentrations of more
than one part per million. Considering the effects of wind direction,
which wmﬂd result in low concentrations much of the time because the
smelter stack plume would not be blowing toward the town, such an
annusal average would result in short-period concentrations many times

i
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‘the annual average. It is questionable that such high concentrations
ever occurred. If they did, they would be well-remembered, and living
conditions in Ma%nawo uld be different than in 1971. Such unreasonably
high estimates should have been further investigated before being
presented. ; .
The grossness of the estimaves made overrides other shortcomings
in this study pertaining to exposure that might be mentioned. How-
ever, more carefully made estimates would have required considerably
more work, including obtaining meteorological records and details of
smelter operations affecting plume behavior over the period of years
studied. Such a large effort may not have beén worthwhile considering
the inexactness of some of the other aspects of the study. Nevertheless,
-a study of this nature seems to call for actual observations, more ac-
curate estimates, or considerably less exactitude in its conclusions.

2. Frequency of Acute Lower Respiratory Disease in Children: Retro-
spective Survey of Salt Lake Basin Communaties, 1967-1970

The same comments apply to this study as for the preceding study
on the prevalence of disease symptoms in adults. Inadequate recogni-
tion is given to the fact that onljy estimated concentration data are
being used in the discussion and summary. :

3. Aggravation of Asthma by Air Pollutants: 1971 Salt Lake Basin
- Studies '

In this study, daily entries in a dairy were used to determine weekly
asthma attack rates. A statistical relationship was then determined
between the attack rates (weekly) and observed air pollution concen-
trations (averaged weekly). Participants lived within & 2-mile radius
of air monitoring stations. :

Daily exposure of asthmatics in a community such as Magna, which
is close to the smelter, are poorly characterized by a single monitoring
station. On a given day, one side of the community could be much more
affected by the smelter stack plume than the other, and high concen~
trations from looping or fumigation might affect one neighborhood
but not others. The study inadequately assesses the effects of peak ex-
posures and episodes. '

This report does not make clear that the minimum temperatures
used were from the Salt Lake City airport. The assumption seems to
have been made that temperature was uniform 'over the entire study
area. This is not true because of the differences in elevation and the
effects of the mountains, and the lake. Perhaps the differences were
not important, but they should have been considered. It is not clear
why days were stratified by minimum rather thin mean temperature.

Minimum temperatures occur during the early morning when peo-

le are generally indoors and perhaps in bed. When temperatures are
ow, windows are generally closed. Elso, lower minimum temperatures
are correlated with other meteorological phenomens that could also
affect asthma attack rates, e.g., lower humidity and lower wind speed.
- Further there may be a correlation with wind direction. A lower than
average minimum temperature probably is also associated with a
strong tempersture inversion which would be conducive to lofting
the smelter stack plume. Because of the many questions raised, the
findings pertaining to temperature merely suggest further study and
have no general application. !
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Near the middle of the left hand column, page 2-89, the following
sentence appears. ‘“The shut-down of operations by the stiike was
accompanied by & pronounced improvemen in air quality and a reduc-
tion in asthma attack rates that occurred sooner and were larger than
seasonal reductions observed in the more ‘distant study communities
some 2 weeks later.” Here there is a lack of appreciation of the natural
climatic differences that exit in the Salt Liake Basin. Some effects of
summer westher could easily be delayed ‘two. weeks before reaching
Ogden. The average date for the last killing frost in Ogden is about
.I\/fa.y 6, whereas the average date of the last killing frost at Saltair
X,h:ﬂ climatic station nearest to Magna with a long record) is about

pril 12. . f

On Page 2-76 (near middle of page, right hand column) the smelter

" is not ‘5 miles north of Magna.” i
. On page 2-81 the first graph in Figure 2.4.1 is incorrectly drafted.
After the 17th week the broken line should be solid and the solid line
broken. The temperature curve should appear as in the graph for
the high exposure community. 7

Figure 2.4.2, page 2-81, shows a weakness in the argument that the
sulfur dioxide concentrations are responsible for the asthma attack
rate. In the High Exposure Community the attack rate starts up at
the 18th week as the sulfur diozide concentrations a%proach Zero, or’
near zero, and remain very low for about six weeks. 1t is noted that
this same graph shows the highest SO, peak occurring at the 9th week,
which seems to begin about May 9. The graph on page 2~-16 seems to
show the peak in April. i

In Figure 2.4.4, page 2-82, with respect to the High Exposure
Community, it may be noted that the sulfate concentrations are not
particularly well-correlated with the sulfur dioxide concentrations
plotted in Figure 2.4.2, on the preceding page. The highest sulfate
reading occurs in the 3rd week, whereas the sulfur diozide levels
build up to a peak in the 9th week. i ‘

On page 2-87, left hand column, it is stated that a threshold concen-
tration of 1.4 pg/m® was calculated for suspended sulfates for the
higher temperature range. In Figure 2.4.4 all of the plotted concentra-
tions are greater than this va%g«ra. Considering the background of
susgended sulfates generally observed, this low threshold value seems
to have no practical significance. :

The third paragraph that appesrs in the right hand column, page
2-89, probably applies to Magna, howeveér, this is not made clear.
There is a possibility that the paragraph could be given broader
interpretation than actuslly intended since the last three sentences
seem to refer to conditions in urban areas generally. The paragraph

robably should have been divided into two separate paragraphs.

owever, the main fault with the paragraph is that important con-
clusions are drawn that are not supported by information presented
elsewhere in the report. It says “‘excess asthma attributable to sulfur
dioxide might be expected 5 to 10 percent of summer days”, “total sus-
pended particulates could oceur on up to 5 percent of summer days and
30 percent of fall and winter days’’, and “excesses due to suspended
sulfates are likely to occur on 10 percent, of fall and winter days and
90 percent of summer days.” Assuming that the stated relationships
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between concentrations and temperature are true, the report does

not explain how the percentages of days were obtained. The study

covered only 26 weeks, but these conclusions apply to an entire year.

The percentages given seem to be rough estimates since they appear to

be given only to the nearest 5 or 10 percent. The percentages might

have been obtained from daily values for the minimum temperature,
ollutant concentrations and asthma sttack rate; but it is not clear
ow they were obtained.

Presumably daily average concentration levels of specific pollutants
were used in the construction of the ‘‘hockey stick” curves shown on
pages 2-86 and 2-88. The discussion implies that *‘24-hour levels”
were used, but the precise nature of the air quality data used in the
threshold analyses is not made clear.

There could be various reasons not explored by the study why the
thresholds for asthmsa attacks were lower on warmer days. One of
these is that there may be more plume looping on warmer days. This
might result in localized, short-period, high .concentrations, but
relatively low average concentrations. ' '

The validity of scientific work can be tested by the repeatability of
results. In this and the other CHESS studies there were factors
affecting asthma attack rates that were not considered and whose
effects are unknown, Such factors are: time spent'outdoors, percentage
of time windows are open, temperature change, relative humidity, etec.
The incompleteness of the study and the lack of understanding of the
causes of the asthma attacks suggest that it might be repeated with
significantly different results. ‘ o

Short-term exposures to concentrations much higher than average
annual or weekly concentrations could have occurred in the commu-
nities studied that were near large sources of air pollution such as
smelters. There exists the possibility that asthmas attacks could be
triggered by brief-duration high concentrations. Such exposures could
have been determined only inadequately by the procedures used in
the study. The report does not make clear why more attention was
not devoted to peak concenfrations. :

4. Human Ezxposure to' Air Pollutants in Five Rocky Mountain Com-
munities, 1940-1970 : ' ‘
On pages 38-7 through 3-12 beginning with the second column;
aragraph near middle of page, which begins “By comparing . . .”.
here is not a simple relationship between avérage daily pollutant
emissions and average annual pollutant concentrations because the
receptor ares is often now downwind. Also, some; consideration should
have been given to determining if the years for which data are available
were representative meteorologically. L
(Page 3~11) Second paragraph, left hand side ‘of page. Information
obtained during this investigation indicates that the ratio 1.63+0.21
should be 1.424-0.21. (The value 1.63 is the upper limit of this ratio.)
(Page 3-12) Emission ratios of particulate and sulfur dioxide for
1971 are omitted from this report. Therefore, it is not possible to
verify the ratios given here. :
(Page 3-12) Accordi]:n? to information obtained during this investi-
gation, the two values for TSP listed as 99.5 for the years 1971-70,
should be 98.1 for both. years.
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&. Prevalence of Chronic_Respiratory Disease Symptoms in Adulis:
18970 Survey of Five Rocky Mouniain Communities

Four communities were studied: Bozeman, Helena (Low), Helena
- (High), Anaconda, and Kellogg. These communities are all in moun-
tainous areas and subject to terrain effects, some much more than
others. Average pollution patterns are irregular so that exposures in
a particular community will vary considerably. It is particularly
important whether the community is somewhere downwind of a
source, such as Magna, or on either side of it, as might be the case in
Helena (High), or perhaps Kelloge. In these communities assump-
tions should not have been made about exposure without some effort
of sampling and/or meteorological modeling to determine what the
actual exposure might be. ;

In this study long-period concentrstions of sulfur dioxide and sus-
pended sulfates are estimated. Also, the most important finding, which
was that excess bronchitis occurred with 2-3 year exposure to sulfur
dioxide concentrations of 177 to 374 pg/m® and suspended sulfate
concentrations of 7.2 to 19.9 ug/m® (in the presence of low total
suspended particulates), covers such a wide range of concentrations
it has hardly any practical significance.

On page 3-31, in the Summary is stated :“Metallic sulfates may well
have accounted for the findings of excess ‘bronchitis.”’ The nature of
the sulfates is nowhere mentioned in the ‘report. The smelter is ap-
parently the source of only some of the sulfates, and the nature of none
of the sulfates has been determined. ’

6. Frequency of Acute Lower Respiratory Disease tn Children: Retro-
spective Survey of Five Rocky Mountain Communities, 1967-1970
Sulfur dioxide levels are crudely estimated from sulfation plate
(or candle) data and smelter emission rates. Suspended sulfates are
estimated from suspended particulate data using a ratio found in
Hast Helena, Helena and Msgna. It was assumed that the estimated
values prevailed throughout the community. This is unlikely to have
been true considering the topographic effects in the Rocky Mountain
Communities. A major shortcominiin this paper is a failure to make
clear the inaccuracies that might be associated with estimating the
pollution levels. : :

There is an irregular distribution of annusl average sulfur dioxide
concentrations in the vicinity of a smelter. These differences affect
concentrations in East Helena and can be confirmed by examination
of a report on the Helena Valley Environmental Pollution Study.!

During 1965-66, 66 measurements of suspended sulfate indicated
an average concentration of 7.9 pg/m® The observed total suspended
particulate during this period of time was 96 ug;m?®. Hence the ratio
of suspended sulfate observed to particulate during this period was
.082. A series of 25 measurements made during the time period April
to August 1968 indicated a suspended sulfate to total suspended
particulate ratio of 0.057. j _

Then to determine a ratio range, measurements made during the
period June thrmﬁfl October at two stations of the Helena Valley
study were used. The original information is as follows:

1 Helena Valley, Montans, Ares Environmentsl Pollution Stﬁdy, Environmental Protection Agency
Office of Alr Programs, Research Triangle Park, North Carolins, January 1972.
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Location from stack Sus| ended: Suspended
- particulate- sulfate .
Station Deg: Milss Gug/m?) (ug/m¥) Ratio
1. 34 0.8 108 3.5 0.032
3.. : - 4,1 . 069

112 -4 53,

The difference between these ratios is .037, as stated. Station One
véasl; the only station in the Study actually Jocated in the town of East
elena. : '

These observations were made during the warmer months of the
year when there would be generally be no frozen ground or snow cover
possibly affecting the suspended particulate concentrations. It is not
stated when the other observations used in the CHESS study were
taken. However, from all of these data came the ratio of suspended
sulfate to suspended particulate that was. used for East Helena, which
- was 0.063 plus or minus 0.022. :

The ratio of suspended sulfate to suspended particulate determined
for Anaconda, which was 0.111 plus or minus 0.057, was determined
by taking an average of the East Helena ratio (0.063 plus or minus
0.022) and the Magna ratio of 0.159 (Page 3—11). It is not made clear
why this particular ratio was chosen.? From Table 2.1.2 a ratio of 0.178
might also have been determined, using & suspended sulfate concen-~
tration of 9.6 pg/m® and a suspended particulate concentration of:
53.9 pg/m?®. It may also be noted that the ratio for Magna is much
larger than for other locations. No explanation is given for including:
the Magna value in the average. From the applications of these ratios
to estimates of suspended particulate concentrations came the con~
clusions pertaining to the health effects of sulfates. It is stated that
‘‘we conclude that excessive acute lower respiratory illnesses can be
expected among asthmatic and nonasthmatic children who are exposed
for longer than 2 years to elevated annual aversge sulfur dioxide
levels (177 ug/m®) accompanied by elevated annusal average suspensed
sulfate levels (7.2 pg/m® in the presence of low levels of suspended
particulates (65 pg/m®).” This statement refers to findings in Ana~
conda. No mention is made that concentrations of suspended sulfate
might range from 3.51 pg/m? to 10.92 pg/m® because of the uncertain
nature of the ratio alone. : :

The following statement from the Helena Valley Study (Page 45) is
of interest. ‘‘These results (i.e., average concentrations ranging from
2.9 to 4.5 pg/m® for the period of the study) are considerably below the
nationsl gverage and serve to point out that there is no problem from
sulfates. It should be noted that the sulfate content is evenly distrib-
uted among the five sampling stations, which: indicates that there is
no significant increase in concentration in the vicinity of the East
Helena industry.” o ' '

Suspended sulfate observations made by the Montana State De-
. partment of Health and Environmental Sciences suggest that average

annual concentrations of 4 or 5 pgym?® occur, in Anaconda [See dis-
cussion of Estimate Suspended Sulfate Concentration, 7.2 ug/m®
(Anaconda), Chapter II]. Assummg that suspended sulfate concen-
trations of about 7 pgym?® did occur in the Rocky Mountain communi-

3 Referenced publication contains no Information pertaining to Magna,
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ties where certain health effects were observed, the source of the
suspended sulfate is inadequately determined. The study findings are
much too incomplete to call for the stringent control of suspended
sulfates as has been done on page 3-51. .

7. Prevalence of Chronic Respiratory Diseiise Symptoms in Military
Recruwits: Chicago Induction Center (Paragraph 4.%)

Ezxposure estimates in this study ave extremely crude. In the sum-
mary the following statement is made, “Available evidence indicates
that exposures lasting 12 years or more to ambient air pollution
characterized by elevated annusl average levels of sulfur dioxide
(96 to 217 pg/m?®), suspended particulates (103 to 155 wg/m® and
suspended sulfates (14 pgjm®) were accompanied by significant in-
creases in the frequency of chronic respiratory disease symptoms.”

The 96 pg/m® value is the average urban core value for 1969-70,
which ranges from 54 to 138 ug/m?, whereas the 217 pg/m? is an average
value for five suburban communities for the year 1969. Going back
12 years concentrations were much higher. During the period 1960
through 1965, the lowest value was 222, and there was & high of 344
in 1964. For the five suburban communities there was data only for
one other year. It averaged 183 pg/m® The 14 pg/m? concentration for
sulfates is for a period of 7 years, not 12 as stated. It basically repre-
sents data for the Chicago core area, with some scattered observations
from East Chicago and Hammond, Ind. The average concentrations
for the city should be somewhat less than in the core area. Use of the
core area value would generally result in an overestimate. :

It is difficult to characterize exposures lasting 12 years for the entire -
Chicago area. Either this should have been done in very general
terms, nonquantitatively, or a greater effort should have been made
to ’Fresent more representative estimates. | '

he assumption is being made that sulfate observations made at a
central urban location in Chicago, averaged with a few observations
from East Chicago and Hammond, Ind. are generally representative of
the entire Chicago area. oo -

(Page 4-8) Referring to the Chicago ares the following statement is
made: “Each sampler location, identified by a station name in
Figure 4.1.2, represents the central business-commercial district of
that particular area.” This statement is not true. Practically all, if
not all the samplers are located on the roofs of school buildings in an
effort to obtain representative community values. They were not
located deliberately in business commercial districts and do not
slightly overestimate area-wide concentrations as suggested. .

(Page 4-23) In reading this paper about the prevalence of chronic
respiratory diseass symptoms in military recruits, questions arise about
the actual locations from which the men came and the local pollution
levels to which they might have been exposed. Some rural occupations
result in high exposures to dusts, plant allergens, etc.

(Page 4-35) (Eumma.ry) The 12-year vilue for suspended sulfates
should be 16 micrograms per cubic meter, not 14, as stated. Also, it
appears that the concentrations of sulfur dioxide and suspended par-
ticulate are for only the period 1969-1970 and not for 12 years as
is stated. (See Table 4.1.A.6) :
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8. Prospective S’»urvey;s of Acute Respiratory .Diseaée wn Volunteer Fam-
alies: Chicago Nursery School Study, 1969-1970

On page 441, in Table 4.3.1, it is not clear where the sulfur dioxide
date for the years 1959-63 come from. The Chicago network, which
would have provided community data, was not ‘operating effectively
until 1964, . : :

On the same page the suspended sulfate dats are probably repre-
sentative for the core area but are high to be used 'as an average {or the
city as a whole. L ,

A serious weakness in this study is that the communities are ranksd
Intermediate, High, and Highest according to a ranking that was
determined by suspended particulate values, whereas the most im-
portant finding pertains to sulfur dioxide. Referring back to Table
4.1.A.1, it can be seen that a considerably different ranking would have
resulted if the communities had been ranked:saccording to sulfur
dioxide concentrations. In Table 4.3.1, it may be noted that during
the study that the ‘“High” community had the lowest concentration
of sulfur dioxide.

Also note in Table 4.1.A.1 that the Highest communities include
GSA, which happens to be on the south edge of the Chicago Loo
area. This station probably contributed considerably to the h,igE
concentration of sulfur dioxide attributed to the Highest community
during 1969-1970, yet it is very nonrepresentative of a nursery school.
Also, note that the Highest stations include Carver, which for some
reason ranks highest because of suspended particulate concentrations
whereas the sulfur Jioxide concentrations are relatively low.

Sulfates are not considered in the summary of this study, which
seems to focus on sulfur dioxide without quantitative considerations of
suspended sulfate levels, :

(Page 4-54) In the first paragraph of the Summary, the following
statement appears: “It is also possible that more recent lower air
pollution levels contributed to increased respiratory illness.” On page
4-51 the following statement is found. ““Acute respiratory morbidity
was significantly lower among families living in neighborhoods where
sulfur dioxide levels had been substantially decreased.” These two
statements are contradictory and require clarification. The first
statement is remarkable. It can be interpreted to mean that some air
pollution is good for you. Did the authors intend to say this? Such an
important finding is inadequately supported by the contents of the
report. '

9. Human Exposure to Air Pollution in Selected New York Metro-
politan Communities, 1944—1971
An overusage of estimated data can be found on page 5-19. The
following two statements appear: (Left hand column, middle para-
graph) “Measured values for suspended sulfates for 1856~1970 were
available from the Manhattan 121st Street Station, and these values
were used for citywide values.” (Last paragraph on page) ‘“The
observed annual ratios of suspended sulfate to dustfall for New York
(B)ity were used to estimate the suspended sulfate levels in Queens and
ronx. .
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10. Prevalence of Chronic Respiratory Disease Symptoms in Adulfs:
1970 Survey of New York Communities ’ '

Three communities were compared: Riverhead, Long Island, a low
exposure community, Queens, an intermediate exposure community,
and the Bronx, s high exposure community. Parents of all children
attending certain elementary s¢hools located within 1.5 miles of an
air monitoring station in each community were asked to participate
in the study. Each child was given a questionnaire to be filled out by
his parents and returned. :

Regarding exposure, were the concentrations measured at the
monitoring stations generally representative? Assuming a person
remains reasonably near the station, in this case within 1% miles, and
breathes the outside air, the station measuréments would be generally
representative for long-term average exposure. Maps of annual
concentrations which are for sulfur dioxide and suspended particulate
matter, show reasonably uniform concentrations across the study -
areas. However, as has been mentioned in the report (5.1) Human
Exposure to Air Pollution Selected New York l\fetropolitan Com-
munities, 1944-1971, by Thomas D. English, et al., the Queens Com-
munity lies about 1 mile west of the John F. Kennedy International
Airport. The effect of this airport and the various other possible
sources of -air pollution ‘that could have~affected particular local
areas were not determined.

The fact that the CHESS monitoring sites were the same as used
in the city air pollution control programs suggests that the sites
were picksd and are being used because thsy seem to be generally
representative. :

ore important than the representativeness of the monitoring
site locations in this study is the proper interpretation of the effects
of the greatly reduced dgollution levels during the period 1969-1971.
It is not meaningful to draw conclusions from sulfur dioxide exposures
ranging from 144 to 404 pg/m® and sulfate ex{)osures ranging from
9-24 pg/m?®, as was done in this study. The implication is that health -
effects can be caused by the lowest concentrations mentioned, and this
is not shown in the study. Also, it is stated.that annual sulfur dioxide
lovels of 50 to 60 pg/m® (accompanied by annual average suspended
sulfate levels of about 14 pg/m® and annual arithmetic mean total
suspended particulate levels of about 60 to 105 ug/m?) could be assoc-
ciated with such effects. These are levels that were measured in 1971,
whereas in the study there seems to have been no way to have differ-
entiated between the effects of pollution in 1971, or that might have
occurred during some earlier time. It is not reasonable to infer that
lower pollution levels are responsible for the observed health effects.

11. Prospective Surveys of Acuile Respiratory Disease in Volunteer
Families: 1970-1971 New York Studies

In this study families were telephoned once every two weeks and
questioned about possible health effects. The families resided within
1 to 1.5 miles of the air monitoring stations. '

In the discussion it is stated that aciite lower respiratory disease
morbidity can be attributed to exposures to 2 to 3 years involving
annual averagse sulfur dioxide levels of 256 to 321 pg/m® (accompanied
by elevated annual average levels of total suspended particulate of
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97 to 123 ug/m® and annual average suspended sulfate levels of
10 to 15 ug/m®). These values are average values for the period 1966~
1970, a five year period, and not period of 2 to 3 years as indicated.
Also, they are the averages for the Bronx and Queens, respectively,
and therefore do not represent a range of concentrations that would
have occurred in any particular community, as implied. For example,
the sulfur dioxide concentrations in the Bronx ranged from 184 to
472 pg/m® and in the Queens from 131 to 420 ug/m?® during the five
year period. Three year averages are 174 to 247 pg/m?®, and two year
averages, lower still. ,

On page 5~16 the dustfall concentrations shown in Figure 5.1.21
quem to5be ggeater than would be obtained from the date presented in

1gure 5.1.16. : '

%)un page 5-36 (Table 5.2.1) the values in this table seem to come
- from Ta%le 5.1.A.8. The values in the column headed 1949-58 are,
except for dustfall, for shorter time periods. For example, the values
for é)ueens come from data for the years 1956—58. :
On page 5-45 (Summary) we find that since the concentration data
base comes from Table 5.1.A.8, the long term exposure values repre-
sent a ﬁeriod of less than 20 years. )

Further, it is stated that there is s distinet possibility that in-
creased susceptibility to gcute lower respiratory-illmess-is maintained
or induced by exposures involving annual average sulfur dioxide
levels of 51 to 63 ug/m?® (accompanied by annual average total sus-
pended particulate levels of 63 to 104 ug/m® and annual average sus-
pended sulfate levels of 13 to 14 pg/m?). The 51 to 63 pg/m?, is a range
resulting from two different analyses of samples (see page 5-53).
It represents uncertainty in mesasurement ‘techniques rather than a
range of exposure as would be interpreted. These concentrations
and the suspended sulfate concentrations of 13 to 14 pg/m® ha Ipen to
have occurred in the Intermediate I and the Intermediate f com-
munities during 1971. This particular study as conducted could not
have differentiated between the effects of these levels of pollution
and the effects of higher levels that occurred earlier.

Only average annual concentrations were considered and not peak
or episode concentrations. '

12, Aggrggation of Asthma by Awr Pollutants: 1970-1971 New York
tudies ' '

Panelists who lived within a 1.5 mile radius of three monitoring
stations in communities identified as Low, Intermediate I, and Inter-
mediate II, because of their average air pollution concentrations,
recorded asthma attacks each day in o diary for a period lasting 32
weeks, October 1970-May 1971. From g statistical association between
asthma attack rates, 24-hour average concentrations from the moni-
toring stations, and daily minimum' temperatires from airports near
the study communities, it was concluded that 24-hour suspended
sulfate levels of 12 pg/m® on cooler days (Tnm equal to 30 to 50°)
and 7.3 pg/m® on warmer days (T, greater than 50°F) were thresh-
olds for tpie induction of excessive asthma attacks, No firm evidence
could be found to associate elevations in sulfur dioxide (100 to 180
pg/m® on 10 percent of days) with excessive asthma attack rates on
either cold or warmer days.
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Regarding exposure levels, there is much less assurance that daily
average levels throughout a community would be more or less uni-
form than would be the case with annual average levels. More moni-
toring stations might have been operated, or mobile stations used,
to determine how pollution exposure varied from location to location.
The determination of such differences in air pollution concentrations
might have been important, but probably more important is that the
other factors (in addition to the observed air ﬁollutants) that could
have caused or contributed to the asthma attacks were not examined.
It would not be worthwhile to refine the informsation on the distri-
bution of the air pollutants studied, unless s greater effort were made
to study all of the various possible causes of the asthma attacks more
thoroughly.

The study focused on the effects of minimum temperature. The
possible effects of other meteorological variables could also have been
explored. Of particular interest would be the effects of sudden, large
temperature changes. | v

It is not made clear why minimum instead of average, or even
maximum, temperatures were picked for correlation. Generally
. there would be less actual exposure to minimum tempersture, which
usueally occurs about sunrise, than to warmer temperatures. Asth-
matics would generally be expected to protect themselves from colder
temperatures, staying indoors and keeping 'windows closed, whereas
on warmer days they might be more subject to exposure to outdoor
air with its assortment of possible allergens. {There are diverse reasons
why temperature might be an important factor determining asthma
attack rates. No attempt was made in_the study to provide an
explanation. o :

It is expected that there would be noticeable temperature differences
between Riverhead (the Low community) snd Queens (the Inter-
mediate I, community). Although it is stated that the temperatures
come from nearby airports, the temperature curves plotted in Figure
5.4.1 seem to be identical for both communities. It may be noted
that u different curve is plotted for the low community Figure 5.5.2.

(Figure 5.4.4) Although at a glance it appears that for the Inter-
mediate community that the ‘“Attack Rate’” and the “Suspended
Sulfate’” curves are similar, close inspection shows that more often
than not, they are out of phase. Between the 2nd and 3rd week the
attack rate (AR) curve continues down as the suspended sulfate (SS)
curve starts up, between the 10th and 11th week the AR-curve
continues down after the SS-curve starts up, between the 14th and
16th week the AR-curve goes up while the SS-curve continues down,
between the 19th and 20th week the AR-curve starts up while the SS-
curve continues down, and agsain on the 27th week the AR-curve
rises a week before un increase in the suspended sulfate concentrations.
In all, three of the five increases in attack rate precede, rather than
follow, increases in suspended sulfate concentrations.

18. Frequency and Severity of Cardiopulmonary Symptomsb . Adult
Panels. 1970-1971 New York Studies (Paragraph 6.5).

Symptom diaries were maintained daily, for the 32-week period
October 8, 1970 through May 22, 1971, by four panels, depending
on state of health. The panelists were distributed in three communities
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and lived within 1.5 miles of air pollution monitoring stations. It
was concluded that elderly panelists in the low exposure community
reported higher symptom rates on days when sulfate levels exceeded
10 pg/m®. There seemed to be good evidence of a threshold effect .
getween 6 and 10 pg/m? with a greater morbidity excess on warmer
ays. .

ince suspended sulfates seem to be more uniformly distributed
than a pollutant such as sulfur dioxide, the concentrations determined
by monitoring should be generally representative of outdoor exposure
ard in most cases indoor and outdoor average exposures would be
expected to be similar. The question not answeéred by this study is
whether or not the panelists are also being exposed to some other
causative agent, or stress factor, that might happen to correlate with
the sulfate concentrations. It, and not the suspended sulfate con-
centrations, might be the cause of the observed health effects.

(Page 5-91) (Figure 5.5.3) The low value of sulfur dioxide that
began at the 19th week and continued until the 24th week are sus-
pected of not being true values. Near the end of the last paragraph
on the preceding page it is suggested that meteorologicsl conditions
may have been responsible. A careful study of the meteorological
conditions and fuel usage would be necessary to determine if these
might have cuused the persistent low concentrations. However, a
scunning of the daily local climatologicel data shows no obvious
reason for the reported low values. S

Furthermore, the minimum temperature curve for the Low com-
munity in Figure 5.5.2 is not the same as given in Figure 5.4.1.

The New York Department of Air Resources also reported a large
drop in concentrations following the mid-winter peak at the Queens
(Intermediate I) monitoring station, but reported values were never
as low, and a period of low values was not followed by a rise as shown
in the Figure. Further, the low values shown, which are about 25
pg/md, or .01 ppm or less, are quite low for the New York metro-
politan area. Average weekly low values two or three times this value
would generally be expected for a comparable period.

14. Ventilatory Function in School Children: 1970-1971 New York
Studies (Paragraph 6.6). '

Pulmonary tests were made in three elementary schools in com-
munities with different air pollution levels, and there were four rounds
of testing, November-December 1970, January 1971, February-March
1971, and April 1971. The children lived within 1,5 miles of a particular
air monitoring station. The Queens monitoring station is on top of a
school where the testing was done. However, the Bronx station is on
top of a “court house in the center of a busy commercial area’ (page
5-6) and may not be close to the school. For the Riverhead com-
munity it is not made clear whether or not-the school and the monitor-
ing station are at the same location or near each other. It is assumed
that the schools in Riverhead and the Bronx were within 1% miles of
the monitoring stations, but this is not actually stated.

It was concluded that 9 or more years exposure to annual sulfur
dioxide levels of an estimated concentration of 131 to 435 . pg/m?
(accompanied by suspended particulate levels of about 75 to 200
pg/m®) and suspended sulfate levels of about 5 to 25 pg/m® can be

77-590~76——8
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associated with a small but significant impairment in ventilatory
function. These values are from Table 5.6.2, and are the extreme high
and low values listed. There is an implication here that the low con-
centrations, 131 ug/m?® for sulfur dioxide and 5 pg/m?® for suspended
sulfates represent threshold values. Actually they are only annual
average concentrations for the years 1969 and 1970. The observed
heslth effects may have been the result of exposure to much higher
concentrations in other years, or to some other cause.

15. Ventilatory Function in School Ohildren: 1967-68 Testing in Cin-
cinnati Neighborhoods (Paragraph 6.1).

This study included a pair of public elementsry schools in each of
six neighborhoods differing in socioeconomic level, race, or pollution
exposure. All children in one or two classrooms of the second grade of
the elementary schools were asked to participate in the study to achieve
sample sizes of 60 to 75 children in each of the six study sectors.
Ventilatory performance as measured by a spirometer was obtained 12
times from each child: once weekly in the months of November 1967
and February and May 1968. The tests were administered on Tuesday
and Wednesday mornings. :

Air monitoring stations were 1pla-ced in locations within three blocks
of each school to provide samples representative of the air quality in
the neighborhood served by the school. No information is reported
on the distances of the homes of the children from the school. Ap-
parently it was assumed that the homse environment and the school
environment were the same. Indoor soiling; index and sulfur dioxide
observations were taken in the schools, but results are not reported.
It is reported that it was determined that indoor and outdoor sulfur
dioxide, “soiling index, and suspénded particulate levels measured
over the 24-hour or 4-hour period directly preceding pulmonary
function tests did not consistently correlate with the test values.

Details of this lack of correlation are not given, but it was concluded
that ‘““ventilatory performance of children thus did not appear to be
acutely affected by variations in pollutant:levels on the day of the
test.” Possible exposures over intermediate periods, say three days or
one week, prior to testing were not considered. Conclusions seem to be
based on possible long-period exposures, probably over a lifetime.

Concentrations of sulfur dioxide were low: (less than 52 ug/m?) in all
areas, so health effects were attributed to particulate pollutants
independent of atmospheric levels of gaseous sulfur dioxide.

Average sulfate levels during the period of the study were observed
to be between 8.9 and 10.1 pg%ma, in the polluted lower middle white
community, but previous average ezzpmsure was estimated to be 10.7
to 12.1 ug/m?, based on the National Air Surveillance Network station.
The average suspended sulfate level in the clean white sectors was 8.3
pg/m?, a relative difference of 13.percent. (The largest differences in
area exposure were in the concentrations of suspended particulates.
Levels of total suspended particulates were 131 pg/m? in polluted sec~
tors and 61 to 92 pg/m?® in clean sectors. @ =

In reading this paper one wonders about the psychological inter-
action between the children and the team members administering the
tests, who could anticipate the outcome of the experiment. The curves
for the black children in Figure 6.1.3, are particularly interesting.
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There was only 0.1 u%nf difference between the average sulfate levels
between the Clean Lower Middle Black and' the Polluted Lower
Middle Black, yet there was a large difference in ventilatory function
that disappeared as the study progressed. The discussion acknowledges
g culturally determined response of these children to the white
interviewers. The effect of the interviewers on all of the children may
have been greater than was realized.

It was concluded that the observed area effect on ventilatory per-
formance was probably attributable mostly to suspended sulfates.
There is no particular reason to challenge the estimated average ex-
posure of the children to suspended sulfate concentrations. However,
1t should be noted that the sulfate level in the “clean’ school #4, was
9.1 pg/m?, more than the 8.9 pg/m® concentration in the polluted
schools #8, #11, and #12. The sulfate concentration differences be~
tween the schools is acually very slight. It seems far-fetched that the
observed average differences in ventilatory performances were caused
by & difference in suspended sulfate concentrations of only 1.2 pg/m?.

C. SUPERFICIAL AND PERFUNCTORY TREATMENT OF METEOROLOGICAL
INFORMATION : »

A discussion of meteorology is included in the CHESS report on the
studies in the Salt Lake Basin, Chicago, and New York. The treat-
ment is so superficial and perfunctory that there is hardly any useful-
ness. Little attempt has been made to tie the meteorological informa-
tion with information subsequently presented, or to use it to make
clearer the possible reagons for the study findings.

The air How over the Salt Lake Basin is much more complicated
than implied by the wind information included on pages 2—4 and 2-~5.
Winds in the vicinity of the Oquirrh Mountains, where the smelter
is located are significantly different from those at the Salt Lake
City airport. Also, the wind rose for Hill Air, Force Base shows the
effect of a nearby canyon and is not indicative of air trajectories
affecting the Ogden ares generally, The meteorological discussion on
these pages could have made clearer the fact that Ogden is rarely,
if ever, affected directly by the smelter plume, and that Salt Lake
City is infrequently affected. .

Similarly, Chicago winds are inadequately explained by the Midway
and O'Hare Airport wind rose; and the reader remains unsure of the
wind conditions at Riverhead even though John F. Kennedy and
LaGuardia wind roses are given. ‘

Even so, the wind rose data, no matter how carefully given, is of
practically no value for interpreting the CHESS studies because
source-receptor orientations are generally unknown and were not a
factor considered in developing the CHESS' conclusions.

D. INSUFFICIENT EXPLORATION OF POSSIBLE IiELATIONSHIPS BETWEEN
METECROLOGICAL CONDITIONS AND ASTHMA ATTACK RATES

With regard to meteorological cor;éié.tions; the CHESS studies for

the most part only explored a possible relationship between asthma
attack rates and minimum temperature. In designing studies of
asthma attack rates it would seem that steps would have been taken
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to investigate other meteorological factors also. Of particular interest
would be the effect of large and sudden temperature changes. Some
other factors that could affect asthma attack rates are relative
humidity, frontal passages with their change of air mass, wind
direction and speed, precipitation, type and amount, frozen or wet
ground, ahd possibly atmospheric pressure.

A community study of asthma attack rates would also be expected
to take note of any air pollution episodes resulting from atmospheric
stagnation that occurred during the course of the study. If there were
none, notice would be taken of this also.:

E. FAILURE TO CONSIDER PEAK AND EPISODE CONCENTRATIONS

The CHESS studies do not adequately consider the short-period
exposures to high concentrations that would occur in the smelter
communities. It is conceivable that two different communities might
Jhave similar snnuel average-concentrations-of sulfur-dioxide—~whereas-
one of them might be subjected much rmors to short-period high level
concentrations that could trigger health effects, asthms attacks in
particular. Three causes of much higher than average concentrations.
are plume looping, plume fimigation associated with the dissipation
of a surface-based temperature inversion,.and episode conditions.
caused by a shallow mixing layer and light winds, perhaps with fog.
 In order for the CHESS studies to be complete much more needs to
be known about the'short-period exposures to high air pollution
concentrations in the smelter communities. -

¥, USE OF A SINGLE MONITORING STATION TO DETERMINE THE EXPOSURE
OF A COMMUNITY

Although it may be reasonable to assume an average concentration
based on a sinﬁle monitoring station in a large metropolitan area
without any well-defined sources of air pollution, such an assumption
may not be reasonable in a mountain community with a single large
source such as a smelter and possible topographic effects. For example,
air go]lution concentrations in East Helena, Anaconds, and Kellogg
are likely to be rather non-uniform. There is no assurance that the
air quality values being used by CHESS are average, or that some
families were not subjected to much higher or lower levels of pollution.

One would expect in community studies such as conducted under
CHESS that more effort would be made to determine if a single
monitoring station is sufficiently representative, particularly in areas
where there is but one major source of air pollution. More use could
have been made of meteorological techniques in the CHESS studies
to estimate exposures and the representativeness of monitoring
stations, including the wider application of simple dispersion models.
Where there were particular sources, wind direction frequency infor-
mation should have been examined. Generally, & visit by a meteor-
ologist to a monitoring station location would have been helpful in
determining its suitability. Temporary or mobile monitoring stations
might have been used to determine if there ‘were significant concen-
tration differences from one location to another within a community.
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G. FAILURE TO ESTABLISH SIMILARITY OF EX?OSURE A:ND STRESS
FACTORS BETWEEN COMMUNITIES IN THE BAME STUDY, EXCLUDING
THE EBEXPOSURE TO BPECIFIC POLLUTANTS

No_account seems to have been taken in the CHESS studies of
actual exposure inside of buildings with various kinds of ventilating
or air conditioning systems, or from air at various elevations above
ground. Neither was there any effort to determine if there were any
significant differences in vegetation, Any of thege things might have
caused the actual exposure to air pollutants and' allergens to be quite
different from that estimated on the basis of ususl ambient air moni-
toring. Further, the general stress factors affecting health are no doubt
different in the Bronx than they are in Riverhead, or perha,%s between
Ogden and Magna, where, for example, homelife might have been
upset by the smelter strike. ;

Still another shortcoming was that no information was collected on
“possible exposures of individuals when they went-outside of ti
community. a

The CHESS reports do not carefully distinguish between outdoor
concentrations such as might be measured at'a monitoring station
and true exposure, which might be significantly different. Throughout
the report the concept of dosage is never used, Whole communities
were assumed to have the same exposure and presumably were con~
sidered to have received the same dosage. A more careful stud{r might
have considered the actual community dosages of air pollutants,
which might be significantly different, even though the potential
exposures are the same, ,

H. IMPRECISENESS OF MONITORING BTATI:ON LOCATIONS

Monitoring stations used in the CHESS studies are not precisely
located within the community with which they are identified. In some
instances it may not be necessary to know the exact geographic
location, but it is not true for a community such as Anaconda. The
Rocky Mountain Studies report leaves completely indefinite where the
Anaconda station was located with respect to the smelter, or the com-
munity itself. It may even be possible that more than one station is
involved in the determination of the exposure estimates. Similarly
the reader of this particular report has no'idea where the monitorin
stations in the two Helena areas were located. Perhaps the gener
nature of the epidemiological studies is an excuse for omitting details,
but a follow-up- effort to verify somé of the CHESS results would
require the precise location of certain monitoring stations from which
exposures were determined. ;

1. INEXACT LOCATIONS OF RESIDENCES Of INﬁIVIDUALS STUDIED

Assuming that an attempt was made to apply meteorological
modeling techniques to better determine exposure in the CHESS
studies, there would be a severe limitation on what could be accom-
plished because the locations of residences of participating individuals
within the study area are never given exceptito say that they are
within & certain radius of a monitoring station.
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There are two problems. First, one cannot be sure that the popu-
" lation was all within the stated radius as claimed. Inquiries made in

New York and elsewhere indicate that some of the children studied
rode school buses for greater distances and that for various reasons
some other participants in studies lived outside of what: might be
considered the effective radius of an sir monitoring station. Second,
and probably much more important, are the uncertainties with respect
to populations in the vicinity of single large sources such as the
smelters in the Rocky Mountain communities. Insufficient information
has been given about the distance and direction that participants
lived from the smelter stack, and perhaps where they live with respect
to significant topo%ra hic features. When determining. possible expo-
sure, it is particularly important to know if participants lived in
different directions from the stack because of the effects of wind
direction. ;

In general, the conclusions from the CHESS studies are weakened
because there is a lack of assurance that the populations were actually
located as claimed, and in the smelter communities that the popula-
tions were so located with respect to a stack, or stacks, that it is
feasible to represent exposure with a single monitoring station per
community. The presentation of maps that showed, at least in a
general way, the location of the residences of participating individuals
would have helped to engender more confidence in the estimated
ex;igsures. : -

hese comments, many of which sre minor and have various orders
of significance in total implication, are an indication of the many
observations which cumulatively support the need for careful peer
review of each research project. In the limited time available for
analysis of historical research of this nature, it is difficult to determine
the net impact of these errors on the final conclusions in the study but
such errors certainly tend to reduce the credibility of the research
results as published. ‘ :
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APPENDIX B
Lzciscative HISTORY OF THE OHESS Program

The programs now referred to as CHESS studies evolved during
8 periog of increasing concern about air pollution. This same perio
produced significant changes in government organization to cope
with new air quality legislation and substantial increases occurred in
the funding levels in support of this legislation. In order to place this
evolution in some I?igis ative perspective, the following brief history
has been prepared. The information is summarized and citations are

rimarily (except as moted) from House Appropriations Hearings
Eeld during the period 1964-1975. .,

By 1964, well before the 1974 publication of:the 1970-71 CHESS
studies, air pollution health effects had been' under investiﬁation
within the Department of Health, Education and Welfare’s (DHEW)
Bureau of Disease Prevention and Control, National Center for Air
Pollution Control. The Center was-conducting clinical and laboratory
studies in humans and experimental animals. The plans of the Center
included a comprehensive program of research on the health effects of
exposure to oxides of sulfur alone and in combination with particulates.
In addition to clinical and laboratory studies, epidemiological studies
were planned for the St. Louis-Philadelphia areas as well as a con-
tinuation of a statewide study in Alabams to assess the relationships
of air pollution to the prevalence of pulmonary emphysema. The
budget proposals in 1964 were the first to be specifically related
to the Clean Air Act which had been adopted In 1963. At that time
also, there was a concern within the scientific community about the
conversion of SO, to sulfate and the potential health effects of such
sulfates. (Estimated funding levels for 1965 were $2.1 million for
the medical and biological studies and $1.5 million for the epidemiclog-
ical studies). ;

In 1965, a spokesman for the Air Pollution Control Center in-
dicated during hearings that the 1963 Clean Air Act had opened
‘s, new era of opportunity to cope with the growing national problem
of air pollution. . . . There is overwhelming evidence that air pollution
is a serious threat to public health and welfare as well as an economic-
burden costing the Nation several billion dollars annually.” In the
request for appropriations at that time, the Center indicated an
intent to continue the same programs sugéfaorted in the previous year.
Again, studies of the acute and chronic effects of inhalation of oxides
of sulfur were sgeciﬁcally cited as receiving support. Human ex-

eriments to study the effects of these pollutants under controlled
aboratory conditions which had been accelerated in 1965 were
designated for expansion in 1966. Additional surveys to identify
field sites with varying levels of sulfur oxides and to clarify the
effects on human health of single pollutants or singlesource pollutants
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were identified as priority fields for investigation. A small increase
to support these additional studies was requested.

The field studies identified for continuation in the 1967 program
included the Alabamsa air pollution-emphysemsa studies and the
detection of asthmsa epidemics; the epidemiology of air pollution of
asthme in New Orleans, and the relationships between air pollution
and absenteeism. It was also indicated that in 1967 there would be
a retrospective survey of the effect of air pollution on human health
through the use of Social Security disability records, Veterans’ Ad-
ministration records, and insurance records. A study of nursing
home residents as a high-risk group was to be initiated and a study
to survey air ;ﬂ)llution in San Antonio was planned to place special
~ emphasis on the synergistic effect of man-made air pollution and
aeroallergens. A mortality study in large cities to determine if excess
mortality could be correlated with air pollution was considered for

support.

glzudies scheduled for continuation in 1968 included the Alabama
studies mentioned previously; the New Orleans studies; the continua-
tion of the excess mortality studies; and the designation of Chicago
as one area for studying the correlation of disease with air pollution.

Plans for 1969 again emphasized the need for continuation of studies
on several air pollutants including sulfur oxides. Bg this time, the
testimony being provided -to the Appropriations Committees was
citing as justification for some of the work the new requirements
specified in the 1967 Air Quality Act. The need for data to develop air
quality criteria was being emphasized as a prime goal for the continua-
tion of many of the epidemiological studies. The criteria for sulfur
oxides had been published. By July 1, 1968, the reorgsnization plans
of the Adiministration had resulted in the establishment of the Con~
sumer Protection and Environmental Health Service, and the re-
sponsibility for air pollution programs was assigned to the National
Air Pollution Control Administration (NAPCA). Objectives of this
reorganization included increased autonomy and a higher visibility
within DHEW for the air pollution controlprograms. Progress cited
during the -1969 hearings included the publication in the Federal
Register of February 11, 1969 of the air quality criteria and related
information on control technologies for sulfur oxides and particulate
matter. The discussions also directed attention to the increased level
of activity required to generate data on health and economic effects
of pollutants. Plans for leasing facilities at' Research Triangle Park
(R'TP), North Carolins, for NAPCA were under way and an increase
of almost $11 million for this transfer was requested. Among the many
justifications offered in support for the concentration of air pollution
research at RTP and the move to that location of personnel from
DHEW Washington and Cincinnati facilities was the planned con-
struction of the new National Institute of Environmental Hesalth
Sciences at RTP. It was believed that a consolidation of NTEHS and
NAPCA at RTP would facilitate general planning and centralization
of related research programs. A continued expansion of the general
air pollution monitoring network was supported.

Hearings in 1970 indicated that further reorganization of the
Environmental Health Service had occurred with the splitting out of
the Food and Drug Administration. Fiscal Year 1971 was designated
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as a key year for developing Federal-State machinery for effective
national control of air pollution. A majority of NAPCA personnel were
located at RTP and close lisison with NIEHS was cited as real and
viable. By this time, NAPCA was referring to the epidemiological
studies which were being correlated with air monitoring collection as &
health surveillance network (HESN). The effort was described as a
“medical research effort destined to assess changes in the health of
the population as a result of air pollution control program activities.
It is also specifically directed toward conducting studies in unique air
pollution types so we can have the kind of data we require for the
proper development of air quality criteria.” A Chattanooga, Ten-
nessee study of nitrogen dioxide emissions was described as a specific
example of the type of study intended to provide data for further air
quality criteria development. At this time the HESN program was
being highlichted among the several types of egidemiological studies
and funaing levels for ¥Y 1970 were estimated for this program at
about $400,000 with an expected growth in 1976:to about $2.3 million.
Other epidemiological studies had been initiated or were planned
including studies of air pollution in New York and Seattle, and in
several university grants. In general, the HESN program involved
cities purportedly selected for high to low exposure gradients to specific
pollutants to correlate with ap rogria.te health indicators, as & means
to measure health effects. The HESN program had as its objective the
construction of a framework of information in which selected health
- parameters such as pulmonary functions, acute respiratory disease and
chronic respiratory disease could be evaluated at one or more points in
time. The network was to be initiated on a nine-city basis in fiscal
year 1970 and was to be expanded to a 12-city basis in fiscal 1971.

By appropriations hea.mn(% time in April 1971, a major Executive

eorganization had occurred (Plan No. 3 of 1970—December 2, 1970)
and the air pollution program had been transferred from DHEW
NAPCA to the newly created Environmental Protection Agency.
At this time, Mr. Ruckelshaus, the first Administrator of EPA to
appear before an appropriations committee, provided some summary
data about the hea tﬂ effects surveillance studies which had now been
%iven the new acronym CHESS (Community Health Effects Surveil-
ance Studies). Despite this change in title, it' was obvious that the
CHESS studies were simply a further expansion and formalization
of the HESN programs ngch in turn had evolved from earlier effort
in epidemiology. Several of the comments offered by Mr. Ruckelshaus
are of interest as they relate to the priorities associated with CHESS
at that time: f '

CHESS studies have already associated environmental pollution with a number
of health problems. Air pollution was associated with significant increases in
acute respiratory disesases among schoolchildren and their parents who also
reported chronic respiraiory disease symptoms more frequently. Both parents
and children residing in polluted areas exhibited sighificant decreases in lung
function not accounted for by other factors. Asthmatics were also adversely
affected, reporting more attacks on days with increased air pollution.

The CHESS concept is_anchored to extensive environmental and health
monitoring in sets of communities demonstrating an exposure gradient for specified
pollutants. Three years of intense effort bave been devoted to the design and
field testing of the health imga.ct indicators now a part of CHESS. The air quality

aspects of CHESS will not be fully operational until 1973 and will evaluate the
health effects of specific pollutant sets. In other words, the air quality aspects of
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CHEBSS are designed to obtain the maximum amount of health effects information
about the most important air pollutants. These effects will be continually moni-
tored as pollution is controlled and can thus document the health benefits of
abatement. Extending intensive CHESS air monitoring with limited health
monitoring to a larger number of cities would probably be counterproductive in
terms of health information. :

In May, 1972, Dr. Stanley M. Greenfield, Assistant |Administrator
for Research and Monitoring, EPA, listed as the objectives for CHESS:

First, to evaluate existing environmental pollutant standards as these relate
to health. Second, to measure pollutant burdens in exposed populations. And
third, to determine the health benefits of environméntal pollution control; that
is decreased adverse health effects as a result of improved environmental quality.

Pregently, major CHESS studies are being conducied in the following areas:
New York City; Chattanooga, Tenn.; Birmingham, ‘Ala.; Salt Lake City, Utah;
and Los Angeles, Calif. :

HESS operations essentially involve four basic integrated functions; data
collection; bioenvironmental measurerent; information synthesis; and research
and development. .

Testimony at the time indicated -that about $6.7 million was
programed for the CHESS program for fiscal year 1973 with opera-
tions anticipated in 27-30 communities in five geographical areas. To
add additional areas was estimated to require'-a,%out $1 million and 15
staff persons per area. CHAMP (Continuous Health Air Monitoring
Program) was described for the first time during these apﬁo]?riation
hearings as an integral portion of the CHESS pro%ram which would
eventually be the total air measurement part of CHESS. As noted
by Dr. Greenfield: = -~

Comprehensive monitoring is required to relate changes in sensitive health
indicators to existing environmental pollutant levels.. From these data, pollutant
effects that occur from very short exposure, that is, from 10-minute peak to 24-hour
average values, can be documented -and available for ambient air quality standard
setting, To date, stations [CHAMDP] in the Los Angeles Basin have been selected,
partially equipped, and data is being transmitted to North Carolina [RTP]. The
cost for initiating the more comprehensive CHAMP. program, to have 27-30
completely equipped and installed stations, is $2,400;000. The in-house costs are
$750,000 and the contract costs are $1,650,000. The contract includes $465,000
for operating the stations in Los Angeles for this year. The yearly operational
costs for the 27 to 30 stations will be $1,240,000; $465,000 is in contract and
$775,000 of in-house funds.

‘During the 1973 hearings, the question was raised as to whether
the health effects being measured in the CHESS studies were actually
based on medical diagnosis and not on individual reports of health on

a questionnaire which *“then some research clerk codes as a specific
disease.” Mr, Ruckelshaus replied:

To the fullest exbent possible, the medical response to EPA health questionnaires
are validated by appropriate techniques. It would mot be possible to have a
physician visit the home of thousands of respondents to ascertain if their responses
to medical questions were correct. However, we can! sassure the committee that
the qlxllestionnaires we employ are a representative subset of the responses received
and have been apgropriately validated against physician records. Further, the
q]\.‘xsstionna.ires used in the CHESS program were previously well validated with
clinical examinations by competent investigators..

In more detailed hearings held in September 1973 (Committes on
Interstate and Foreign Commerce) it was already being reported that
the CHESS program had provided information that adverse health
effects might be more closely associated with suspended sulfates than
with SO, or total suspended particulates. Thela time period estimated
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at that time to permit expansion and modification of health effects
research on sulfuric acid and suspended sulfates in the ambient
atmosphere was 5-10 years. A very extensive expansion of the study
of oxides of sulfur with emphasis on sulphates, including sulfuric acid,
was being recommended. The I'Y 74 program was estimated to be
about $1.2 million with about $780,000 devoted specifically to the.
CHESS studies, the remainder directed toward supportive biomedical
research, methods development, atmospheric chemistry and moni-
toring. Reference was made to the fact that the data from CHESS
suggesting significant health effects from sulfates had been presented
in a scientific conference as early as December: 1872. The total air-
health research program was summarized as having expanded from
about $4 million in F'Y 69 to about $11 million in ¥ Y 74. During this
hearing, EPA personnel pointed out that the National Academy of
Sciences was reviewing a number of data bases on air pollution health
research and would be providing reports. ?

At this time, the program at RTP was being affected by manage-
ment adjustments involving the transfer of temporary personnel to
permanent positions with some total reductions in personnel as a
result of insufficient permanent positions to accommodate all temporary
personnel. Thus, although the air-health effects program at RTP
showed some growth in general trends;-there actually appeared to be
some slowing of growth and some adjustments’'in programs because
of the impact of inflation and fewer permanent positions than had been
anticipated. With regard to the National Academy of Sciences’ re-
view of the EPA research program on sulfates, it is of interest to
notse that shortly after these congressional hearings, the implications
of the potential dangers=of sulfates were discussed and acknowledged
by several investigators at an Academy conference. At this same con-
ference, however, Higgins and Ferris noted with regard to the EPA
CHESS studies: ’

This is not the place to criticize these studies in detail. A few general points
only will be made. The need for a great deal of information in the shortest possible
time has meant that the E.P.A. has been forced to attempt too much too super-
ficially. A more deliberate approach with outside consultation might have led to
a more solid body of knowledge. As it is, the studies have a number of
deficiencies which make evaluation difficult. The samples studied, the response
rates in certain categories, the methods and procedures which have been used and
- the analysis of the results can all be criticized. It is particularly disquieting, in
view of these deficiencies, that there has heen a tendency to select findings which
point to an effect of polfution on health and ignore those which do nof. Perhaps
the wisest conclusion which can be drawn from these studies in relation to current
 standards is that taken in the aggregate they do not appear to justify any lower-
ing of the current standards for SO: and particulates. But on the other hand
neither do they suggest that any relaxation of these standards is justified.t

Tt is of interest for purposes of this report that the Academy in
the final report to the Senate on the results of a special review of the
health effects of air pollutants noted also with regard to the CHESS
report: -- :

The 1970-1971 CHESS studies have received a good deal of criticism, although

it must be noted that many of the potential problems are discussed in detail in
the CHESS document (EPA 1974). Specific problems with the two asthma studies

1 Higgins, Jan T. T, and Benjamin Q. Ferris. ¥Epidemiology of Su,éphur Ozxides and Particles. In:
Proceeding of the Conference On Health Effects of Air Pollutants. U.S. Senate, Committes on Public
Works, Proceedings of the Conferonce on Heslth Effects Of Air Pollutents, 93d Congress, ist session.
November 1973, Berial No, 93-15. Washington, D.C., Govt. Print. Off, p, 247,

119



108

described above include the relatively poor response rate and high furnover,
which may be inherent in diary studies of patients with this disorder; the presence
of anomalous data, such as a decrease in the temperature-specific risk of asthma
attacks associated with increasing sulfate concentrations on days when the
minimum temperature was 30-50° F in the Salt Lake area; the failure to consider
temperature change, rather than absolute temperatires; the lack of information
on atmospheric allergens, which conceivably vary with pollution concentrations;
and the tendency toward overanalysis and overinterpretation of the available
dats. Reasonable preliminary conclusions from these studies are that they do
provide support for the association of air pollution with asthma attacks and that
they further im;ili‘cate suspended sulfates as an important deleterious component
of polluted air. It dosg not appear to be necessary or reasonable at this time to
draw firm conclusions concerning the 1970-1971 CHESS asthma studies, inasmuch
as data have been collescted and analyzed for later years snd the reports will be
forthcoming soon. If the more recent studies are able to replicate the 1970-1971
findings, this will provide much firmer support for the interpretations advanced
by the CHESS investigators.? ;

In April, 1974 Mr. Train, now the Administrator of EPA, pointed

out that he considered 1975 to be a critical year for the EPA air
programs. He emphasized the need for considerable more research in:

Better defining the health effects of air pollutants, determining the causes and
effects of atmospheric concentrations of sulfates and developing improved in-
strumentsation and analytical methods for monitoring air pollutants.

Our proposed 1975 program shows a substantial increase of approximately
$9 million over the funding levels of this area during 1975. '

The overwhelming bulk of this increase, sore $7 million, will be used to con~
siderably accelerate our programs dealing with the health effects of air pollutants.

During detailed hearings in July 1975 ‘held by the Subcommittee
on the Environment and the Atmosphere, Committee on Science and
Technology, Dr. Greenfield, as a former administrator of EPA re-
search which included the CHESS programs, provided comment on.
this program from-his new perspective as a private consultant:

If you take the repori from CHESS for 1974, the thing that is forgotten is that
this relates to the data that was collected in 1970-71. Where are the data for 1971~
72 and 1972-73. These have never been released. Yet, if you go back and look
at these data there are interesting ambiguities relative to the correlations between
gulfates and these health effects and whether or not they show up again the fol-
lowing year. There are interesting ambiguities, for example, in the number of
chronic bronchitics shown in the 1970~71 period that:actually dropped out in the
1971-72, as if you have suddenli removed chronic bronchitis, and they don’t
remove from the population in that way, which raises serious questions ss to
whether or not the sampling technigques were really correct.

Finally, we come to the question of health effects, and potentially dangerous
pollutants. I do not want to spend a great deal of time deseribing the EPA Com-
munity Health Environmental Surveillance System, the CHESS program.
I’m sure that's been described here previously. But these studies have given rise
to the most recent sulfur oxides health effects data which have implicated sul-
fates. Suffice it to say that this was a massive epidemjological program, probably
the largest ever attempted, but suffers from many of the deficiencies inherent in
all such studies. These deficiencies identified by the CHESS investigators, them-
selves, have included an [in] ability to adequately quantify the exposure of in-
dividuals to various pollutants simultaneously present. These deficiencies pre-
clude the ability to unilaterally ascribe the observed adverse health effects to any
single pollutant. It should be noted that an even more fundamental problem
pervades those data that purport to demonstrate adverse health effects due to
sulfates. The sulfates measured were total water soluble sulfates, No attempt
was made t0 geparate the various sulfate, and sulfite, compounds so as to de-
termine which forms may be innocuous and which forms may be deleterious.
Neutral sulfate compounds such as sodium and magnesjum sulfate occur naturally.

3 U.8._Senate. Committes on Public Works, Air Quality and Stationary Source Bmission Control. A
Report By the Commission on Natural Resources, National Academy of Sciences, National Academy of
Enginearing, National Ressarch Council, March 19%5. Serial No, 844, 94th Congrass, st session, Washing-~
ton, D.C., Govt. Print. Off. p. 81.
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Are these compounds harrcful? If not, what fraction of the measured sulfates
represent a potentially harmful concentration? The problem is further compound-
ed by the fact that nitrates may correlate better with the selected health indicators
than sulfates, and this, incidentally, is shoewn more clearly in the 1971-72 data
than in the 1970-71 dats. That was what I mentioned earlier. In fact, in one
analysis made of the data, the most consistent correlation occurred with sus-
pended particulates including irritant respirable particulates.

This does not necessarily mean that some oxides of sulfur are not deleterious
to health. Rather, it implies that the health cffecis observed are probably due to
a complex multipollutant mix of irrifant respirable particulates consisting of sul-
faies, nitrates, orgenic and inorganic acids, et ceters, the sources of which are
as complex as the mixture itself. There is no question that we just do not under-
stand the nature of this complex mixture pollutant well enough today to either
assign o safe threshold level or ascribe a cause/effect relationship to any or all
components of the mixture. In the absence of such ability it is almost impossible
to stipulate an effective control strategy for these pollut?,nts.

The March 1976 House Appropriation hearings duplicated much of
the information which had been provided the prévious year. The 1976
planned program was modified slightly to indicate that the objectives
on air health research were intended to focus studies toward selected
population subgroups to describe health effects of exposure to sulfur
oxides, respirabﬁe particulates and other pollutants as well as refining
the data on acid sulfate serosols. The general impression is one of
reduction and refinement rather than expansion of surveillance pro-
grams. This impression is strengthened by examination of the pro-

osed 1977 program which does include a number of objectives re-

ated to clarification of sulfate air chemistry and health effects. Again,
no information is provided with regard to anticipated completion of
final analysis of the remaining three years of data from the 1971-74
CHESS daita. :

To briefly recapitulate this legislative history, the CHESS pro-

grams evolved from smaller sets of epidemiological studies initiated
well before the establishment of EPA. The concept of longitudinal
health studies in selected cities to try to correlate health effects with
air pollutants was a well established requirement prior to 1970. The
phasing together of health indicators with real time measurements
of air pollutants received more attention as the air monitoring cap-
ability became more available. The history doe$ show that the execu-
tion of such epidemiological studies requires considerable preplanning
and coordination; some of the studies have persisted for considerably
longer periods of time than had been estimated for the data gathering,
ansalysis, publication and utilization in policy planning. Associated
with the evolution of the surveillance type health studies was a
sequence of reorganizations and establishment of new organizations
which undoubtegly’ produced significant management problems in
maintaining continuity for projects requiring long term commitment
of manpower and management attention. The CHESS program thus
was essentially a continuous program, including many specific studies
not originally contemplated as a part of a total system of programs.
Reorganizations within EPA, such as the consolidation of laboratories
at RTP under a different management system and significant re-
structuring of data processing systems are identified as other tem-
- porary obstacles to effective progress. It now appears that the
epidemiological studies of the health effects of air pollutents have
been somewhat restructured and reduced in scope to focus on specific
subsets of populations for more specific objectives.
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It is evident that the February 1976 Los' Angeles Times series of
articles on the 1974 CHESS report were preceded by a number of
public discussions of the total problem of the health effects of sulfur
oxides and including criticisms of the significance of the analyses in
these reports. The 1974 CHESS monograph is actually a simultaneous.
publication of a number of studies of health effects of sulfur oxides,
including some not actually a part of the health surveillance system
known as CHESS. Critical evaluation of these analyses has been:
difficult as compared with the usual type of scientific peer review:.
Access to the data had been somewhat limited, and there was little-
time provided for review outside the writing team. Unlike most
reports in scientific literature, the CHESS papers were not referreed
in the usual manner nor are the epidemiolqgiilca,l experiments readily
repeated by individual independent researchers as is the case with
more controlled experiments. Rather significant resources in air
monitoring and data processing as well as in statistical analysis and
collection of health effects information are required and for this reason,
the studies represent a unique contribution to the literature, Neverthe-
less, experts in the field had drawn attention to several of their own
misgivings about the conclusions of the CHESS reports. As discussed
herein in more detail, the conclusions from,epidemiological studies
frequently_are.difficult.to-support-in-isolation-but-must-be-examined-
in the context of many other variables. ‘, -

The task of evaluating the CHESS program then must include an
understanding of the historical issues which identified the oxides of
sulfur as a potential hazard to health, the problems of conducting
epidemiological studies, and then an examinstion of the various sci-
entific processes and management structures which- were brought to
bear upon the problem. during the past 6-8 years. As noted in the
Introduction to the Monograph, the purpose of the program was ‘“to
evaluate existing environmental standards, obtain health intelligence
for new standards, and document the health benefits of air pollution
control.” It is this Iast task of defining benefits that requires a high
degree of precision and for which maximum assurance must be present
that the data being considered are indeed valid and not overinter--

preted.
O
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PUBLIC LAW 95-155—NOV. 8, 1977

Public Law 95-155
95th Congress
An Act

To authorize approprmtlons for nctivities of the Environmental Pmtecr.iou
Agency, and for other purposes.

Be it enacted by the Senate and House of Representatwes of the
United States of America in Congress assembled, That this Act may
be cited as the “Environmental Research, Development, a.nd Demon-
stration Authorization Act of 1978",

Sec. 2. (a) There are authorized to be appropriated to the Environ-
mental Protection Agency for environmental research, developmont
~ and demonstration activitics for fiscal ycar 1978-— -

(1) $92,500,000 for water quality activities authonzed under
the Federal Water Pollution Control Act of which— -

(A) $25,200,000 is for the IMealth and hcolo«rical Tiffects
program ;

(B) $9,300,000 is for the Industrial Processes p1 ogram;

(C) $6, 069 000 is for the Monitoring and Tee hnical Support
program;

(D) $22,6OO 000 is for the Public Sector Actn ities pro-
-G am -and.-.

) $29,631,000 is for the Energy program.

(2) 810 800,000 for activities authorized under the Federal

i Insecblclde, Fun«rmldg, and Rodenticide Act, in the: Hedlth and

Ecological 1 focts program,

(3) $16 000,000 for water supply activities anthou/od undler
the Safe Dr 1nkm<r Water Act, in the Public Sector program.

(4) $8,200,000 “For toxic substance control activities ‘authorized
under the Toxic Substances Control Act, in the Health and Eco-
logical Effects program.

(5) $830, 000 for racdiation activities authorized under the Public
Health Act in the ITealth and Ecological Effects program.

(8) $33, 000 000 for air quality activities authorized under the
Clean Air Act which shall be in addition to funds Pxevmusly
suthorized in the Clean Air Act Amendments of 1977 /(Public Law
95-95), so that the total amount authorized for such activities in
fiscal year 1978 is $155,000,000, of which—

(A) $36,000, 000 is for the Health and Lcolocru,al Effects

rogram;

(B) $11 000,000 is for the Monitoring and Technical Sup-
port prograni;

(C) $7,000 ()00 is for the Industrial Processes program;
an

(D) $101,000,000 is for the Energy program.

(7) $31,273, 000 for mﬁerd1sc:1phnary activities, of which—

(A) $9 230,000 is for the Health and ECOlOO‘ICJ.l Effects
program;

91 STAT. 1257

Nov. 8, 1977
{H.R. 5101]

Environmental
Research,
Development,
and
Demonstration
Authorization Act
of 1978. .

33 USC 1251
note,

7 USC 136 note.

42 USC 300f

note.

15 USC 2601
note.

42 USC 201 note.
42 USC 1857

note,
Ante, p. 685.

{ﬁ) $6 066,000 is for the Industrial Pxocesses program; -

C) $1,599 000 is for the Public Sector A.ctwmes program;

(D) $14,378,000 is for the Monitoring and Techmcal Sup-
port program.

29~139 O - 77 {170)
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Ante, p. 687.
Appropriation
authorization.

Transfer of funds,
restriction.

Budget
projections.

42 USC 4361a.
42 USC 4361.

Public sector
sgencies, ts.
42 USC 300j~3a.

(b) In addition to any other sums authorized by this section or by
other provisions of law— o o
- (1) there are authorized to be appropriated to the Adminis-
trator of the Environmental Protection Agency for fiscal year
1978, $10,000,000 for long-term. research and development in
accordance with section 6 of this Act; .
(2) there are authorized to be appropriated to the Adminis-
trator, for fiscal year 1978, $2,000,000 for training of health sci-
entists needed for environmental research and glhevelopment in
ﬁchds where there are national shortages of trained personnel;
an .
. (8) there are authorized to be appropriated to the Administra-
tor, for fiseal year 1978, $3,000,000 to implement the study author-
ized in section 103(d) of the Clean \ir Act Amendments of 1977
(Public Law 95-95). :

(¢) There is authorized to be appropriated to the Administrator
$19,000.000 for fiseal year 1978 for program managenient and support
related ro environmental research and development,

(d) No funds may be transferred from any particular category
listed in subsection (&) or (b) to any .other category or categories
listed in either such subsection if the total of the funds so transferred
from that particular category would exceed 10 per.centum thereof,
and no funds may he transferred to any particular category listed in
subsection (a) or (b) from any other category or eategories listed in
either such subsection if the total of the funds so transferred to that
particular category would exceed 10 per centum thereof, unless—

(1) a period of thirty legislative days has passed after the
Administrator of the Environmental Protection Agency or his
designee has transmitted to the Speaker of the House of Repre-
sentatives and to the President of the Senate a written report
containing a full and complete statement concerning the nature
of the transfer and the reason therefor, or

(2) each committee of the Ilouse of Representatives and the
Senate having jurisdiction over the subjeet matter involved,
before the expiration of such period. has transmitted to the Admin-
istrator written notice te the effect that such committee has no
objection to the proposed action.

Skc. 3. Appropriations made pursuant to the authority provided
in section 2 of this Act shall remain available for obligation for
expendifnre, or for obligation and expenditure, for such period or
periods as may be specified in the Acts making such appropriations.

Szc, 4. The Administrator of the Environmenta! Protection Agency,
in each annual revision of the five-year plan transmitted to the Con-
gress under section 5 of Public Law 94475, shall include budget pro-
jections for a “no-growth” budget, for a "moclm-atefgi-owth”%fu aet,
and for o “high-growth” budget. In addition, each such annual revi-
sion ehall include a detailed explanation of the relationship of each
budget projection to the existing laws which authorize the Adminis-
tration’s environmental research, development, and demonstration
programs. ‘

Sec. 8. (a) The Administrator of ‘the Environmental Protection
Afgency shall offer grants to public sector agencies for the purposes
of— ' '

. (1) assisting in the development and demonstration (includ-
ing construction) of any project .which will demonstrate a new
or improved method, approach, or technology for providing a
dependably safe supply of drinking water to the public; and
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(2) assisting in the development and demonstration (includ-
ing construction) of any project which will investigate and dem-
onstrate health and conservation implications involved in the
reclamation, recycling, and reuse of wastewaters for drink-
ing and the processes and methods for the preparation of safe
and acceptable drinking water. -

(b) Grants made by the Administrator under this section shall be
subject to the following limitations: x

(1) Grants under this section shall not exceed 6624 per centum
of the total cost of construction of any facility and 75 per centum
of any other costs, as determined by the Administrator.

(2) Grants under this section shall not be made for any proj-
ect involving the construction or modification of any facilities
for any public water system in a State unless such project has
been approved by the State agency charged with :the responsi-
bility for safetv of drinking water (or if there is no such agency
in a State, by the State health authority). ( :

(3) Grants under this section shall not be made for any proj-
ect unless the Administrator determines, after consultation. that
such project will serve & useful purpose relating to the develop-
ment and demonstration of new or improved techniques, methods,
or technologies for the provision of safe water to the public for
drinking. '

(c) There are authorized to be appropriated for the purposesof this
section $25.000.000 for fiscal year 1978, :

Sec. 6. (a) The Administrator of the Environmental Protection
Agency shall establish a separately identified program to conduct con-
tinuing and long-term environmental research and ' development.
Unless otherwise specified by law, at least 15 per centum of any funds
appropriated to the Administrator for environmental research and
development under section 2(a) of this Act or under any other Act
shall be allocated for long-term environmental research and devel-
opment under this section. :

(b) The Administrator, after consultation with the Science Advisory
Board, shall submit to the P’resident and the Congress a report con-
cerning the desirability and feasibility of estab?ishingz a national
environmental laboratory, or a system of such laboratories, to assume
or supplement the long-term environmental research functions cre-
ated by subsection {a) of this section. Such report shall be submitted
on or before March 31, 1978, and shall inelude findings and recom-
mendations concerning— . oo

(1) specific types of research to be carried out by such labora-
tory or laboratories; ;

(2) the coordination and integration of research to be con-
ducted by such laboratory or laboratories with reseirch conducted
by existing Federal or other research facilities;

(3) methods for assuring continuing long-range funding for
such laboratory or laboratories;and . - Lo

(4) other administrative or legislative actions necessary to
facilitate the establishment of such laboratory or Jaboratories.

Sec. 7. (a) The Administrator of the Environmental Protection
Agency shall assure that the expenditure of any funds appropriated
. pursnant to this Act or any other provision of faw for.environmentsl
research and development related to regulatory program activities
shall be coordinated with and reflect the research needs and priorities
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of the program offices, as well as the oyerall research needs and priori-
tiias of the Agency, including those defined in the five-year research
plan, : l - :

(b) For purposes of subsection ‘(a), the appropriate program
offices are— : ,

(1) the Office of Air and Waste Management, for air quality
activities; ..

(2) the Office of Water and Hazardous Materials, for water
quality activities and water supply activities;

(3) the Office of Pesticides,: for environmental effects of
pesticides; :

(4) the Office of Solid Waste, for solid waste activities;

§ 5) the Office of Toxic Substances, for toxic substance activities;

d6) the Office of Radiation Programs, for radiation activities;
an - :

(7) the Office of Noise Abatement and Control, for noise
activities, : '

(¢) The Administrator shall submit to the President and the Con-
gress a report concerning the most appropriate means of assuring, on
a continuing basis, that the research efforts of the Agency reflect the
needs and priorities of the regulatory program offices, while main-
taining a high level of scientific quality. Such report shall be submitted
on or before March 31, 1978. r

Skc. 8. (a) The Administrator of the Environmental Protection
Agency shall establish a Science Advisory Board which shall provide
such scientific advice as the Administrator requests. ,

(b) Such Board shall be composed of at least nine members, one of
whom shall be designatéd Chairman, and shall meet at such times and
places as may be désignated by the Chairman of the Board in consul-
tation with the Administrator. Each member of the Board shall be
qualified by education, training, and experience to evaluate scientific
and techniecal information on matters referred to the Board under this
section. ;

(¢) In addition to providing scientific advice when requested by the
Administrator under subsection (a); the Board shall review and
comment on the Administration’s five-year plan for environmental
research, developmerit, and_demonstration provided for by section 5
of Public Law 94475 and on each annual revision thereof. Such
review and comment shall be transmitted to the Congress by the
Administrator, together with his comments thereon, at the time of the
transmission to the Congress of the annual revision involved.

(d) The Board shall conduct a review of and submit a report to the
Administrator, the President, and the Congress, not later than
October 1, 1978, concerning— :

. (1) - the health effects research authorized by this Act and other
EAVEH : o
(2) the procedures generally used in the conduct of such
research;
(3) the internal and external reporting of the results of such
research; i o .

(4) the review procedures for such research and results;

(5) the procedures by which such results are used in internal
and exte&mal recommendations on policy, regulations, and legisla-
tion; an

(6) the findings and recommendations of the report to the
House Committee on Science and Technology entitled “The
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Environmental Protection Agency’s Research Program with

primary emphasis on the Community Health and Environmental

Surveillance System (CHESS): An Investigative Report”.
The review shall focus special attention on the procedural safeguards
required to preserve the scientific integrity of such research and to
insure reporting and use of the results of such research in subsequent
recommendations. The report shall include specific recommendations
on the results of the review to ensure scientific integrity throughout
the Agency’s health cffects research, review, reporting,
mendation process. '

(e) (1) The Administrator, at the time any proposed criteria docu-
ment, standard, limitation, or regulation under the Clean Air Act, the
Federal Water Pollution Control Act. the Resource, Conservation and
Recovery et of 1976, the Noise Control Act, the Toxic Substances
Control \ct. or the Safe Drinking Water Act, or under any other
authority of the Administrator, is provided to any other Federal
agency for formal review and comment, shall make available to the
Board such proposed criteria document, standard, limitation, or
regulation, together with relevant scientific and technical information
in the possession of the Environmental Protection Agency on which
the proposed action is based. f

(2) The Board 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
eriterin document. standard, limitation, or regulation, together with
any pertinent information in the Board’s possession. - -

(f) In preparing such advice and comments, the Board shall avail
itself of the technical and scientific capabilities of any Federal agency,
including the Environmental Protection Agency and_any national
environmental laboratories. o .

(g) The Board is authorized to constitute such member committees
and Investigative panels as the Administrator and the Board find
necessary to carry out this section. Each such member committee or
investigative panel shall be chaived by a member of the Board.

(h) (1) Upon the recommendation of the Board, the Administrator
shall appoint a secretary, and such other employees as deemed neces-
sary to exercise and fulfill the Board’s powers and responsibilities.
The compensation of all employees appointed under this paragraph
shall be fixed in accordance with chapter 51 and subchapter ITIT of
chapter 53 of title 5 of the United States Code. '

(2) Members of the Board may be compensated at a rateé to be fixed
by the President but not in excess of the maximum rate;of pay for
grade (38-18, as provided in the General Schedule under section 5332
of title 5 of the United States Code. : S

(i) In cavrying out the functions assigned by this section, the Board
shall consult and coordinate its activities with the Scientific Advisor;
Panel established by the Administrator pursuant to section 25(d
of the Federal Insecticide, Fungicide, and Rodenticide Act, as
amended, E

Sec. 9. (a) The Administrator of the Environmental Protection
Agency, in consultation and cooperation with the heads of other Fed-
eral agencies, shall take such actions on a continuing basis as may be
necessary or appropriate— -

(1) to identify environmental research, development, and
demonstration activities, within and outside the Federal Govern-
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ment, which may need to be more effectively coordinated in order
to minimize unnccessary duplicition of programs, projects, and
rescarch facilities; i

(2) to determine the steps which might be taken under existing
law, by him and by the heads of such other agencies, to accomplish
or promote such coordination, and to provide for or encourage the
taking of such steps; and i .

(3) to determine the additiona] legislative actions which would
be needed to assure such coordination to the maximum extent
possible. : ‘

The Administrator shall include in each annual revision of the five-
year plan provided for Ly section 5 of Public Law 94-475 a full and

_complete report on the actions taken and determinations made during

Report to
&ﬁdent and
ngress.
Legislative
recommenda-
tions.
Presidential
rt to
Congress.

42 USC 4361b.

the preceding year under this subséetion, and may submit interim
reports on such actions and determinations at such other times as he
deems appropriate, ,

(b) The Administrator of the Environmental Protection Agency
shall coordinate environmental rescarch, development, and demon-
stration programs of such Agency with the heads of other Federal
agencies in order to minimize unnecessary duplieation of programs,
projects, and research facilities,

(¢)(1) In order to promote the coordination of environmental
research and development activities, ahd to assure that the action taken
and methads used (under subsection (a) and otherwise) to bring about
snch ccordination will be a8 effective as possible for that purpose, the
Council on Environmentsl Quality in consultation with the Office of
Science and Technology Policy shall promptly undertake and carry
out a joint study of all aspects of the coor({ination of environmental
research and development. The Chairman of the Council shall pre-

. pare a report on the results.of such study, together with such recom-

mendations (including legislative recommendations) as he decms
appropriate, and shall submit such report to the President and the
Congress not later than May 31,1978,

(2) Not later than September 30, 1978, the President shall report
to the Congress on steps he has taken to implement the recommenda-
tions included in the report under paragraph (1), including any rec-
ommendations he may have for legislation.

Skoc. 10. The Administrator of the Environmental Protection Agency
shall implement the recommendations of the report prepared for the
House Committes on Science and Technology entitled “The Environ-
mental Protection Agency Research Program with primary emphasis
on the Community Health and Environmental Surveillance Systemn
(CHESS) : An Investigative Report”, unless for any specific rec-
ommendation he determines (1) that such recommendation has been

implemented, (2) that implementation of such recommendation would

Personnel
itions,
Rcreste.

not enhance the quality of the resesrch, or (8) that implementation of
such recommendation will require funding which is not available.
Where such funding is not available, the Administrator shall request
the required authorization or appropriation for such implementation.
The Administrator shall report the status of such implementation
in each annual revision of the five-year plan transmitted to the Con-
gress under section 5 of Public Law 94475,

Skc. 11. The Administrator of the Environmental Protection Agency
shall increase the number of personnel positions in the Health and
Ecological Effects program to 862 positions for fiscal year 1978,
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Skc. 12. (a) Each officer or emnployee of the Environmental Protec- Annual

tion Agency who— statement, filing.
gl) performs any function or duty under this Act; and - 42 USC 4367.
2) has any known financial interest in any person who applies

for or receives grants, contracts, or other forms of financial assist-
ance under this Act, ‘
shall, beginning on February 1, 1978, annually file with the Admin-
istrator a written statement concerning all such interests held by such
officer or employee during the preceding calendar year. Such statement
shall be available to the public. ’
(b) The Administrator shall— . - )
N (1) act within ninety days after the date of enactment of this
ct—
(A.) to define the term “known financial interest” for pur-
poses of subsection (a) of this section; and ,
(B) to establish the methods by which the requirement to
file written statements specified in subsection (a) of this sec-
tion will be monitored and enforced, including appropriate
provision for the filing by such officers and elxlpToj*ees of such
statements and the review by the Administrator of such state-
ments; and
(2) report to the Congress on June 1 of each calendar year with Report to
respect to such disclosures and the actions taken in regard thereto .. Congress.
during the preceding calendar year.
{c) In the rules prescribed under subsection (b) of this section, the
Administrator may identify specific positions of a nonpolicymaking
nature within the Administration and provide that officers or employ-
ees oceupying such positions shall be exempt from the requirements of
this section. R e .
(d) Any officer or employee who is subject to, and knowingly vio- Violation,
lates, this section, shall be fined not more than $2,500 or!imprisoned penaity.
not more than one year, or both. .
Sec. 13, It is the national policy that to the maximum extent possible Paperwork
the procedures utilized for implementation of this Act shall encourage minimization,
the drastic minimization of paperwork. : encouragemeant.

Approved November 8, 1977.

LEGISLATIVE HISTORY:

HOUSE REPORTS: No. 95-157 (Comym. on Science and Technology) and No. 95-722
{Comm. of Conference). i S
SENATE REPORT No. 95-188 accompanying S. 1417 {(Comm. on Environment and
Public Works). ' . : e
CONGRESSIONAL RECORD, Vol. 123 (1977):
Apr. 19, considered and passed House, :
May 27, considered and passed Senate, amended, in lieu of S. 1417.
Oct. 20, Senate agreed to conference report.
Oct. 25, House agreed to conference report.
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Part 2

EPA’s annual reports to Congress bn the Agency’s
five-year plans for research and development, as
required by Section 10 of ERDDAA.
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APPENDIX E

CHESS--The Community
Health and

" System--
Congressional
Recommendations--
Status Report 11

Background: A controversy about the :

scientific credibility of results from the
CHESS study prompted a series of con-
gressional hearings in 1976. Subsequently,

17 major recommendations were made by -
Congress to EPA regarding methods and
its environmental °
research. These recommendations.:
covered a wide spectrum of subjects.
Public Law 95-155, the Environmental
Research, Development and Demonstra- |
tion Authorization Act of 1978 specified .
that EPA annually report on the im- .
plementation status of each recommended |
action. This report is the second status :
report; the first was in Research Outlook -

means to upgrade

1978.

Because last year’s report was the first
status report, it included descriptions of
all the recommendations and subsequent -
EPA actions. The reader is referred to .
in the’
bibliography for detailed information
about the recommendations. Given below
is a status update of only those EPA ac-:

that report and documents
tions taken last year.

Recommendation
3..CHESS Monograph

This recommendation concerns the:

public access to and understanding of the.
limitations of the CHESS monograph. To,
comply, we have sent an appropriate’
cover letter and copies of the Research;

Outlook 1978 (which contains the first.

status report on the CHESS recommenda-
tions) to locatable holders of the CHESS
monograph. Any additional copies of the
CHESS monograph that are distributed
will be accompanied by copies of the
cover letter and the Research Outlook
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 1978. Finally, a notice is planned for the
. Federal Register informing the public of
" the availability of further information on
Environmental Surveillance .

: we believe, satisfy the intent of recom-
' mendation 3.

the CHESS monograph. These actions,

Recommendations 10(a),
10(c) and 12(a)

These recommendations comncern peer
review of EPA’s scientific research. The
subject has received increased attention in
various quarters of EPA in the past year.

To improve the quality of research
throughout ORD, the EPA Assistant Ad-
ministrator for Research and Develop-
ment has directed establishment of peer
review mechanisms at the laboratory
level. He has also directed the head-
quarters line managers, to whom the
laboratories report, to structure a head-
quarters level peer review. Submission of
ORD research results to referred scientific
journals is also being stressed.

The EPA Science Advisory Board
(SAB) is a prime source for peer review
of research and research program plan-
ning advice, Its various components
regularly examine elements of ORD’s
research program. .

Recommendation 10(a) specifically
concerns establishment of an inter-
disciplinary task force to draw up a plan
for EPA to develop ‘‘a solid base of
knowledge and procedures in aerometric
instrumentation and measurements, mete-
orology, field data gathering, quality con-
trol, epidemiology project design, and
testing and panel planning.”’ Last year’s

‘status report indicated that this recom-

mendation would be discussed with the
EPA’s Science Advisory Board. The
Board’s Health Effects Research Com-
mittee was directed by Public Law 95-155,
the Research, Development and
Demonstration Act of 1978, to review
EPA’s health effects research, including
the recommendations of the CHESS In-
vestigative Report. The Committee is in
the process of completing its report. We
await that report, and the recommenda-



RESOLUTION OF INVESTIGATIVE REPORT RECOMMENIDATIONS

Number Summary of Recommendations ) Action
i

(@) EPA should publish an announcement regarding the limitations of the CHESS Monograph Implemented

3(b) EPA should not use the CHESS Monograph withoul explicit qualification . Implemented

3() EFPA should publish an addendum to the CHESS Monograph including most of the : Imgplemented
Investigative Report

4(w) Legislation should be reexamined regarding unrealistic procedures and schedules Implemented

4(b) EPA should design research to gain information and not support positions Implemented

4(c) OMB should allow all necessary resources if public policy requires expeditious research - Implemented

4(d) EPA shouid advise Congress if budgetary restrictions will imp pletion of Implemented
major projecls .

5 OMB should be asked to develop procedures for prompt review of questionnaire ¢ Implemented

6(=) ‘CHESS dale analyses should be carried out only on data with high valldity potential f Tmplemented

6(b) EPA should imblish vesearch in referred journals in a timely fashion lm'plemented

6(c) EPA should not publish large projects solely in monograph form A Implemented

6(d) EPA should not initiate projects for policy constderation unless they can be completed ) lmplemented'
in a realistic time frame ' )

7(a) EPA should strengthen the CHAMP aerometric and quality control programs Tmplemented

7(b) EPA should shorten the time between data acquisition and quality assurance aualysis . Implemented
of data :

c) EPA should stop employing develop t stage instr before qualification testing Implemented

) EPA should not use laboratory models of instruments in the field unti) they have been ) Impiemented
field checked and operating persounel trained

T(e) EPA should reevaiuate the opening of the CHAMP operati tract to petition Implemented

/4] EPA research and itoring p: tel should closely coordinate regarding Implemented
chemical species - !

8 EPA should have additional met iogical support for air pollution health effects '; Implemented
research studies )

9 EPA should examine accelerating research in pollutant characterization : Implemented

10(a) An interdisciplinary task force should draw up an integrated air epidemiology-exposure : Implemented
assessment program pian for EPA

10(b) CHAMP should verify instr is and protocels so that reliable data can be achieved Implemented

10(c) EPA should have epidemiological questionnaires and panel selection criteria approved Implemented
by peer groups :

10(d) EPA should review research concepts obtained from leam interviews Impleménted

1 The Environmental Resarch Center at Resesrch Trisngle Park (RTP) should not be - - ; Implemented
reorganized until the end of FY 77 . R

12(a) EPA should establish authoritative peer review panels to assist in improving ’ Implemented
research coordination

12(b) EPA should have a stronger focus on management at the Environmental Resarch Center, RTP Inplemented

12(c) EPA should create a systems analysis-operatious reseirch program review group . Implemented

12(d) The Science Advisory Board's charter should be expanded . Implemented

13(a) EPA should seek cooperative research programs with universities and other Implemented
laborateries and agencies 1

13(b) EPA should promote the exchange of sclentists withint and outside the Agency | Implemented

13(c) EPA should fund individual Ph.D. thesis research ' i Under

[ consideration
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(CONT.)
Number Summary of Recommendations Action
1) The Science Advisory Board should develop outr:ench programs Under
consideration
14 The Administrator should clarify the role of the Off‘ ice of Research and Development Shall be
and its Iaboratories implemented
15 EPA should resolve the separa(!on of facilities a; RTP Under
. consideration
16 . EPA should develop a profi 1 carzer develo t prog for each Implemented
professional employee :
17 . The Administration should determine if EPA should conduct research under its present ‘Implemented
organizational configuration
Source: Research Outlook 1978

tions of the Committee’s Subcommittee :
on Epidemiologic Studies. We will take |
appropriate ‘action based on the recom-

mendations.

Recommendation 10(c) concerns peer :
review and approval of epidemiological .-
questionnaires and panel selection
criteria. Appropriate review and approval E
are part of the review of epidemiology :
studies in EPA’s research program, con- :
ducted by the SAB’s Health Effects :

Research Review Committee, It should be

noted that the Interagency Regulatory
Liaison Group (IRLG), composed of -

EPA, OSHA, CPSC, and FDA has a

working group on epidemiology. A

subgroup addresses

standards which -

would apply to epidemiological studies in |
order to assure scientific validity for use .

as court evidence.
Recommendation 12(a) refers to peer
review panels for increased coordination

of research. The review responsibilities of ;

the Committees mentioned in recommen-

dations 10(a) and 10(c) fulfill this recom- :
mendation. In addition, improved peer:

review of EPA research was incorporated

within a new research planning system
established within the past year to im- .

prove the responsiveness of ORD to EPA |

program offices. This subject is discussed |
in two reports to Congress: ‘“The Plan-:
ning and Management of Research and’
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Development Activities Within EPA,”
June 1978, and a follow-up status report
in December 1978.

These reports describe research plan-
ning via specially formed research commit-
tees. Each committee will consist of
representatives from ORD and EPA Pro-
gram Offices, and will plan research
specific to those offices. The new research
planning system calls for incorporation of
peer review mechanisms throughout the
planning and management process in
order to improve research quality. Several
research committees have been operating
successfully on a pilot basis, and more are
planned. While systematic peer review has
not yet been implemented in the pilot
committees, EPA hopes to do so within
the coming months.

Recommendations 13(a),
13(c) and 13(d)_

These recommendations address a
perceived isolation of EPA research. They
concern technical information exchange
and interaction of EPA scientists with
peers outside EPA, particularly with the
university community.

Last year’s status. report described
EPA’s ties with the university com-
munity, mentioning, most notably, EPA
extramural research which involves grants



with universities. In FY 1977, EPA
awarded 618 grants to 355 academic in-
stitutions. Each grant is monitored by an
EPA project officer, an arrangement
enabling our people to work closely with
researchers outside EPA.,

Additionally, the Intergovernmental
Personnel Act has allowed an exchange of
researchers between EPA and state and
local governments and universities.
A report to Congress, *‘‘Laboratories
Needed to Support Long-Term Research
in EPA,>” April 1978, further explores
possible ties between ORD and univer-
sities. The report recommends a selec-
tively expanded program of ‘long-range
research with both intramural and ex-
tramural components. An important
means of assuring coordination of these
components is scientist-to-scientist con-
tact between EPA and the academic com-
munity. The extramural portion of the
program would initially be a series of
small centers for long-range research at
universities and other institutions
dedicated to specific research problems.
. In FY 1979, ORD will propose three such
centers, one each for advanced control
technology, epidemiology, and ground-
water research. These centers would serve
as bridges to the academic community
and should provide ORD with a reservoir
of talented scientists.

ORD’s Minority Institutions Research
Support (MIRS) program also serves the
spirit of recommendation 13. MIRS was
established in 1972 to help minority in-
stitutions develop the potential for con-
ducting environmental research and thus
become more competitive for federal
funds. The EPA’s MIRS staff maintains
continual liaison between university
researchers and the ORD scientific staff
to develop relevant research proposals.
Some expansion of the program is being
considered.

Recommendation 13(c) refers
specifically to EPA programs to fund in-
dividual PhD theses. EPA’s workforce
training program, recently placed under
ORD’s aegis, includes both academic
training grants given to various institu-

tions and fellowships to individuals.
EPA’s role in this type of program is
unique since many whose work is crucial
to achieve environmental:goals are not
directly employed by EPA. This non-
federal workforce includes wastewater
treatment operators, state environmental
employees, and other professionals. EPA
currently is working with the Department
of Labor and the Office of Education to
address various options for further work-
force development..

Recommendation 13(d) concerns
Science Advisory Board ' assistance to
EPA: to develop an outreach program. We
have actively sought SAB counsel for
many activities related to our connections
with the academic community. For exam-
ple, the SAB helped prepare the report
cited above, ‘‘Laboratories Needed to
Support Long-Term Research in EPA.””
Additionally, the EPA Assistant Ad-
ministrator for Research and Develop-
ment made a formal presentation to SAB
concerning ORD’s university relations.
As a result of this presentation and
previous discussion, the SAB will develop
outreach program suggestions for further
consideration. j

Recommendations 14 and
17

These recommendations 'state that the
EPA Administrator should clarify the
role of the EPA Office of Research and
Development and determine if research
should be conducted in its present
organizational configuration. i

The Environmental Research, Develop-
ment and Demonstration” Act of 1978
(Public Law 95-155) directed the EPA
Administrator to report to the President
and Congress the most appropriate means
of assuring that EPA’s research efforts
reflect the needs and priorities of the EPA
regulatory program offices. The EPA Ad-
ministrator fulfilled that mandate with
the distribution of the report ‘““The Plan-
ning and Management of Research and
Development Activities within EPA”’
(June 1978). The information in this
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report satisfies both recommendations.
Concerning Recommendation 14—the:
clarification of the role of ORD and its,
laboratories—the report provided a:
mechanism for improved coordination;
between ORD and program offices for|
planning research. This mechanism,;
described above in connection with peer:
review, is a series of research committees,
established for each research planning
unit. Five pilot committees have already
been established for key research areas:
and more are planned. Each research
committee is chaired by a research
manager (designated by ORD) and has’
representatives from relevant program of-;
fices and EPA Regions. At a hearing
before the House Science and Technology
Committee, Subcommittee on the En-
vironment and the Atmosphere, the EPA
Administrator and Assistant Administra-
tors attested to the success of this ap-

proach. A formal status report on the -

pilot activities was provided to ORD’s
authorizing committees in December, 1978.

Further exploration of ORD’s role in
the Agency was provided by the report
mentioned under Recommendation 13!
This report, ‘‘Laboratories’ Needed tcé
Support Long-Term Research in EPA"
(April 1978) examines alternative ap-
proaches for conducting long-term en-
vironmental research and presents find-
ings and recommendations. The report
also reviews the history of ORD labora-
tories, describes representative research
areas that could benefit from enhanced
long-term support, describes mechanisms
used by other federal agencies for carry-
ing out this kind of research, and presents

those organizational structures was re-
jected and, instead, the study group pro-
posed for ORD the management system
changes described above.

Recommendation 15

This recommendation directs EPA to
resolve the separation of facilities at
Research Triangle Park (RTP), North
Carolina. EPA’s Office of Research and
Development (ORD) is presently prepar-
ing a program of requirements for a new
research and development facility at
Research Triangle Park. Additionally, the
Agency has set up an EPA. long-range
plan for special purpose facilities. This
long-range plan would be agency-wide
and would include the EPA regional of-
fices’ facilities as well as the Office of
Research and Development laboratories.

options for long-term research within - -

EPA. : ;

Concerning Recommendation 17—that
EPA determine whether it should conduct
research under its present organizational
configuration—a study group found that
“‘the Agency’s R&D problems have not
resulted from the way the R&D program
is organized.”” To reach this conclusion,
the group reviewed a number of similar
organizational structures in various
federal agencies. Possible use of some of
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Appendix 3

health and

environmental surveillance system

Introduction

On November 24, 1976, the House Sub-
committee on the Environment and Atmo-
sphere of the Committee on Science and
Technology released a report titled, “The
Environmental Protection Agency’s Research
Program with Primary Emphasis on the
Community Health and Environmental Sur-
veillance System (CHESS): An Investigarive
. Report” (Ref. 1). The Environmental Re-
search, Development, and Demonstration
Authorization Act of 1978 (P.L. 95-155)
specifies that EPA shall report the implemen-
tation status of the Investigative Report's rec-
ommendations in each annual revision of its
five-year plan. This is the first EPA im-
plementation status report.

Background

CHESS emerged as a major program in
1970. A discussion of goals and objectivesisin
“Environmental Science and Technology”
(Ref. 2). CHESS was designed, as the name
indicates, to monitor the health status of the
United States population with respect to vary-

part, the environmental considerations were
limited to meteorologic conditions and pollu-
tion levels. The program included studies of
health groups and potentially susceptible
groups such as asthmatics. CHESS data,
gathered over five years, have been analyzed
for relationships between health effects and
exposure to such pollutants as sulfur oxides,
nitrogen oxides, particulate matter, and
oxidants. .

In May 1974, EPA published the “Health
Consequences of Sulfur Oxides: A Report
from CHESS, 1970-1971" (often referred to
as the CHESS Monograph) that included sev-
eral of the early CHESS aerometric and
health studies (Ref, 3). '

On February 29, 1976 the Los Angeles Times
published the first of several articles implying

‘that studies in the CHESS Monograph on the
health effects of ambient sulfur oxides were
distorted (Ref. 4). Basically, the Times articles
made three allegations: (1) the analysis of the
CHESS data shows a stronger than actual
correlation of adverse health effects with in-
creased levels of ambient sulfate; (2) Dr. John
F. Finklea was responsible for the distortion,

with the passive assistance of his subordi- .
nates; and (3) the EPA regulatory program |

for sulfur oxides rests solely on the CHESS
program.

On April 7, 1976, an EPA investigative task
force appointed to review the entire matter '
reported its findings (Ref. 5). This group
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interviewed ‘most of the EPA employees who

. participated in the CHESS data analysis.
. From these interviews, it became apparent
' that comments of EPA personnel made tothe
. Times teporter referred to the 1972 draft
. version of the report, and not to the final

publication of 1974, The group’s unanimous

. opinion concerning both the draft and final

versions was “that there is no evidence of dis-

' honesty or deliberate distortion of data by Dr.
. John F. Finklea or members of his staff who
. worked on the Monograph. On the contrary,
- there is evidence of an honest and aggressive
. effort to

ublish the sulfur oxide findings
from the CHESS studies so that they would be

. available in a timely fashion for use by the

Agency and the public at large.”
On April 9, 1976, the allegations concern-

* ing the CHESS report and the Times articles

were the subject of a Congressional hearing

¢ convened by two House Committees: Science
' and Technology and Interstate and Foreign
' Committee (Ref. 6, pp. 23-24). Three of the
. Committees’ conclusions, which directly re-
! late 1o the Los Angeles Times allegation, are:

ing environmental conditions, For the most |

—"“There was agreement that the CHESS
studies confirm an association between
sulfur oxides emissions and adverse
health effects.”

~“There was no evidence that Dr. Finklea
tampered with, distorted, or withheld
daca.”

—"“The National Ambient Air Quality
Standards (NAAQS) for sulfur dioxide
were set before CHESS, and were based
on other data.”

An examination of the Times articles and
the Congressional hearing is published in Sci-

ence and the Environmental Health Letter (Ref.

7, 8).

The House Committee on Science and
started an investigation concern-
ing technical issues relating to CHESS in
April of 1976. The Committee released the
Investigative Report on November 24, 1976
(Ref. 1).

Investigative report
recommendations

The recommendations in the Investigative
Report concern two major topics: the scien-
tific assessment of the CHESS program, and
the present and future management of EPA
research. EPA agrees with many of the Inves-
tigative Report’s statements and recommen-
dations regarding the quantitative limitations
of the CHESS results. Also, EPA concurs with
the majority of the recommendations for the



improvement of research. The implementa-
tion status for each recommendation is dis-
cussed in the following paragraphs.

Recammendation 3
CHESS Monograph

Recommendations 3(a), (b), and (c) in the
Investigative' Report concern the CHESS
Monograph. Recommendation 3(b) directs
that the Monograph should not be used with-
out explicit qualifications. Recommendations
3(a) and 3(c) state that EPA should publish an
announcement regarding the limiations of
the Monograph and publish an addendum to
the Monograph (including at least Chapters
IV, V, V1, and Appendix A of the Investiga-
tive Report). Priorto presenting our response
to these recommendations, the EPA air
health effects research program, the CHESS
Monograph, and EPA’s regulatory respon-
sibilities will be placed in perspective.

The air health effects research program
uses a combination of research approaches:
human epidemiological studies, human clini-
cal studies, and toxicological studies on ani-
mal models (Ref. 9). Integrating the capabili-
ties and advantages of these approaches

provides the best overall scientific strategy .

for informed regulatory decisions. Concern-
ing the CHESS program, epidemiologic in-

vestigations offer the advantages of studying
the biological responses of people, including
vulnerable groups, under ambient condi-
tions. :

The major problems are related to quan-
tifying the exposure, dealing with many typi-
cally unknown covariates, and interpreting
association vs. causation. Several publica-
tions, including the Investigative Report,
contain detailed explanations of the strengths
and weaknesses of epidemiology (Ref. 1, pp.
57-58; Ref. 10, pp. 16-17; Ref. 11, pp. 16-17).

EPA acknowledges the limitations of in-
dividual epidemiologic studies. For example,
the Summary and Conclusions of the CHESS
Monograph states:

“The findings summarized in this paper

must be substantiated by replicated obser-

vations in different years and under dif-
ferent circumstances. Well controlled
human and animal studies are required to
isolate several of the important intervening
variables that are inherenc o studies of free
living populations, and to elucidate the
precise nature of the pollutant-disease rela-
tionship. Hence, the conclusions put forth

at this time cannot be definitive, but are of- .

fered in the sense of developing more re-

fined quantitative and scientific hypotheses
concerning pollutant-health effect associa-

CHESS Study Areas

Hocky Mountain Cities —5
{Sulfur oxidas)

@ Salt Lake Basin—4
{Suifur oxides)

Los Angeles Basin —7
{Photachemical oxidants)
&, 2nd nitrogen oxides)

Nota: Numbars indicate number of neighborhoods studied per area.

Southeastem Cities —9
(Particulate matter)

:

New York City Matropolitan Area—38 o
(Suifur oxides and particulate matter) S8

Chattancoga — 3@
(Nitrogen oxides) L4
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tions in a real life environment.” (Ref. 3, p.

7-4). . .

Most epidemiologic studies are open to crit-
icism and this was the reason spatial and tem-
poral replication was fundamental to the
CHESS designs. Further, in practically ail
areas of epidemiology, conclusions rest on
the weight of evidence from many studies,
not on individual studies. Thus, there is
ample justification to cite CHESS studies as
they bear on existing EPA standards. Anim-

portant feature of several of the CHESS -

studies reported in the Monograph is their
general consistency with the majority of
epidemiologic, clinical, and toxicologic
studies previously published in the sulfur
oxides and particulate matter literature. The
CHESS studies tend to support the rea-
sonableness of existing ambient air quality
standards for suifur oxides and particulate
matter. However, EPA agreesthatthere is far
too much uncertainty and lack of qualifica-
tion in findings contained in the Monograph
to support any new or modified air quality
standards.

Finally, the Monograph assessments of cur-

_rent pollution exposure were among the most
compléte that had ever been performed
within the then existing state-of-the-art.
‘These epidemiologic findings, although hav-

_ ing a limited ability to affect EPA regulatory
policy, have materiaily advanced our knowl-
edge concerning the general distribution and
behavior of the exposure-response variables
employed.

Misunderstandings still exist, however,
over the CHESS Monograph and EPA’s regu-
latory posture on sulfur oxides. Therefore,
this report to the Congress shall be widely cir-
culated and sent to all holders of the CHESS
Monograph with an appropriate cover letier.

With this action, EPA believes that the intent .

of Recommendation 3 will be adequately im-
plemented.

Recommendation 4
research responsibilities

Recommendation 4 addresses research re-
sponsibilides and resources. Recommenda-
tion 4(a) directs that legislation should be re-
examined regarding unrealistic procedures
and schedules. Legislative mandates are the
most important considerations in the annual
program planning process. EPA maintainsan
in-house research capability and expertise to
respond to short deadlines. However, when
procedures or schedules are unrealistic, the
Congress and the Office of Management and
Budget (OMB) are informed by either the
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oversight hearings, or by other appropriate
mechanisms. Recommendation 4(b) specifies
that research be designed to gain information
and not support positions. The Office of Re-
search and Development is organizationally
separated from offices having regulatory re-
sponsibilities. Therefore, scientists conduct
research to gain accurate information and are
riot under pressure to support existing or
preconceived positions held by the regulatory
offices. The Science Advisory Board, an in-
dependent advisory body, has established a
Subcommittee on Epidemiological Studies to
independendy review EPA’s epidemiology
(Ref. 12). Recommendations 4(c) and (d) con-
cern the Office of Management and Budget
allowing all necessary funding for expedi-
tious research and advising the Congress of
budgetary restrictions affecting completion
of major projects. Through the normal
budgetary process, the Office and the Con-
gress are advised for EPA resource require-

. ments and which programs are affected by

budgetary restrictions.
Recommendation 5
iquestionnaires

Recommendation 5 advises that the OMB
should be asked to develop procedures for

'prompt review of questionnaires. OMB and

EPA’s research managers and scientists have

«discussed this matter. These discussions have
lexpedited questionnaire clearances. How-
.ever, the total number of questionnaires allo-
‘cated to EPA is small and therefore limits the
‘number of epidemiologic studies that can be

performed (Ref. 13). The control of ques-

, tionnaires by the Federal Government was in-
tended to reduce involuntary solicitations
- from the private sector. Only selected volun-

teers participate in EPA’s epidemiologic

“studies. Therefore, we- believe that EPA’s

: voluntary questionnaires should be free of al-
- location limitations.

Recommendatjoh 6

CHESS data

Recommendation 6 concerns the process-

| ing and publication of the remaining CHESS
I data. Recommendation 6(a) directs that un-
; analyzed data be examined and that analyses

be carried out on those data thar appear to
have a higher degree of validity than the
CHESS Monograph data base. In general,

. the quality of the CHESS data improved as
i experience was gained. Therefore, a plan has
. been developed for validation of 61 of the 65
. data sets for which reports have not yet been
i published (Ref. 14). Four episode studies will
normal budget submission process, during .

not be validated because their usefulness is



questionable. Recommendations 6(b) and (c)
concern publishing research in traditional,
refereed, archival, journals and not publish-
ing solely in monograph form. EPA endorses
this policy. Independent university scientists
are being used to analyze, interpret, and re-
port on appropriate CHESS data. Manu-
scripts of research investigations are being
submitted for publication in the scientific lit-
erature as relevant studies are completed. As
of December I, 1977, there have been 28
CHESS publications in scientific journals
(Ref. 15). Monographs are, and have mainly
been, used asa vehicle to present all pertinent
data that would be inappropriate for publica-
tion in scientific journals. Recommendation
6(d) states that projects for policy consid-
erations should not be initiated unless they
can be completed in a realistic time frame and
unless the research staff can be involved in
the process. Several mechanisms have been

incorporated to develop achievable program -

plans. These include a joint program plan-
ning process where the staffs of the research
Iaboratories and headquarters, and the pro-
gram offices participate. In addition, labora-
tory program reviews are conducted and
problems associated with the implementation
of investigations are discussed and resolved.

Recommendations 7, 8,
and 10(b)}—CHAMP
Recommendations 7, 8, and 10(b) are di-
rected toward CHAMP, EPA’s Community
Health Air Monitoring Program. Recom-
mendation 7(a) states that the aerometric and
quality control programs should be further
strengthened and improved. An expanded
quality control program is being im-
plemented in EPA (Ref. 16). Specifically for
CHAMP, comparisons for instruments,
techniques, and standards are being con-
ducted among the EPA Jaboratories measur-
ing air quality. In addition, a contractor is
providing additional quality control audits of
the CHAMP field and laboratory systems
(Ref. 17). This includes the use of National
Bureau of Standards flow and measurement
standards as well as gas mixture standards.
Recommendation 7(b) directs a shortening of
time between data acquisition and quality as-

surance analysis of data. ‘The new CHAMP
contractor has been given:technical direction
to minimize the time between data collection
and validation (Ref. 18). T'o accomplish this,
software is being developed and maintenance
practices have been revised.
Recommendations 7(c) and (d) specify that
development stage instruments should not be
employed before qualification testing has
been done and that laboratory models of in-
struments should not be used in the field until
they have been field checked and operating
personnel have been trained. The present
CHAMP policy calls for complete checkout,
acceptance testing, and personnel training
before field placement of any developmental
stage instruments. Recommendation 7(e} di-
rects that the opening of the CHAMP opera-
tions contract to competition should be reex-
amined to see whether the merits of open
bidding outweigh the problems of instability.
This reevaluation tock place and it was de-
termined that the merits of open bidding with
the possibility of improved performance
outweighed any problems of instability. In
due course, the contract ‘was awarded to a
new contractor after competitive bidding. .
The transition period between the old and
new contractors disclosed several major defi-
cient areas. This finding confirmed the wis-
dom of the decision to reopen the CHAMP
operations contract. Recommendation 7(f)
concerns health effects personnel closely
coordinating with air quality and monitoring
personnel to understand chemical species to
be monitored. The CHAMP staff is ccoperat-
ing closely with the epidemiologists and other
health scientists in the design and protocol
development for epidemiologic studies. This
cooperation includes reaching mutual
agreement on chemical species to be moni-
tored. : .
Recommendation 8 concerns additional
meteorological support for health research-
air pollution effects studies. This recommen-
dadon also directs that meteorological in-

© strumentation be uniform;and complete for -

all stations. There is one full-time
meteorologist assigned to the epidemiologic
program. He works :with both the
epidemiologists and CHAMP personnel to
assure that the appropriate and uniform
meteorological measurements are made. Be-
cause of the reduction in the number of

. epidemiologic studies since the termination

of CHESS field studies, the meteorological
support to this activity is now at the proper
level. Additional meteorological support will
be seriously considered if the number of
epidemiologic studies is; significantly in-
creased. 1’42 i ’



Recommendation 10(b) directs that in-
struments and protocols used in CHAMP be
verified to ensure reliable data. EPA is
testing all instruments in present use for
precision and accuracy. The present system
of continuous air monitors appears to havea
precision and accuracy such that errors are
less than plus or minus 15 percent. Third
generation instruments are being evaluated
when obtained to improve the present sys-
tem.

Recommendation 9
poliutant characterization
Recommendation 9 directs that the EPA

Health Effects programas well asinteragency
utilization of all available Federal and ex-

tramural resources in the health effects area

should be examined with the objective of sig-
nificandy accelerating research in pollutant :

characterization. Liaison is maintained with

other Federal agericies and the non-Federal :

sector regarding air pollution characteriza-
ticn. In accord with the 1977 Clean Air Act

Amendments, EPA has organized an intera-
gency task force to determine the effects of .

environmental pollutants on cancer, heart,

lung, and other chronic diseases (Ref. 19). In
addition, on a case by case basis we are exam-
ining the proper balance between pollutant -

characterization and health effects research.

Adjustments are being made as deemed ap- :
propriate. We fully appreciate, for example, :
the necessity of having adequate pollutant |
characterization data prior to the beginning |

of laboratory toxicologic experiments. The
same principle clearly applies to"
epidemiologic research. '

Recommendations 10(a), 10{c),
12(a) and 12(d)—peer review

Recommendations 10(a), 10(c), 12(a) and |

12(d) concern peer review. Recommendation °
12(d) concerns expanding the Science Advi- |
sory Board charter. The charter has been
modified in accord with the Environmental !
Research, Development, and Demonstration :
Act of 1978 (Ref. 20). Under the previous
and new charter, the Board is authorized o |
.conduct peer reviews. The Board, an inde-
" pendent advisory body, decides how it will re- -
" spond to requests for assistance. The Office ;
of Research and Development encourages:
the Board to conduct such reviews. However, -
it is impossible for the Board to review all re-
search programs because of the limited time'
Board members can devote to EPA activities. ;
The Office of Research and Development has
started discussions with the Board to establish :
amore effective internal peer review process.
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Recommendation 10(a) states that a truly
interdisciplinary task force led by an eminent

© scientist should draw up a program plan for
. EPA to develop 2 solid base for knowledge

and procedures in aerometric instrumenta-

. tion and measurements, meteorology, field

data gathering, quality control, epidemiology

! project design and testing, and panel plan-

ning. This recommendation will be discussed

! with the Board. The activities of several

groups are pertinent to the recommendation.
The Board’s Subcommittee on Epidemiolog-
ical Studies provides advice and assistance in
the review and evaluation of proposed or
existing programs of epidemiologic studies
relating to the health effects of environmen-
tal pollutants (Ref. 13). Interactions between
our scientists and this subcommittee are con-
tinuing, The Environmental Measurements
Advisory Committee has visited several EPA
laboratories and evaluated current analytical
methods and instrumentation research (Ref.
21).

Recommendation 10(c) directs that EPA
should have epidemiological questionnaires
and panel selection criteria approved by peer
groups before the next round of investiga-
tions. Specific questions that must be resolved
are identified. Regarding the latter, all ques-
tions are presently being addressed either by
the in-house staff or through contracts. As
mentioned previously, the matter of peer re-
views is being discussed with the Board.

Recommendation 12(a) directs EPA to es-
tablish authoritative peer review panels to as-
sist in improving research coordination. This
is being discussed with the Board.

Recommendation 10(d)—ideas

Recommendation 10(d) instructs that EPA
should review several ideas raised in the in-
vestigation team interviews. These have been™ ~
reviewed and some have been incorporated
into the epidemiology program.



Recommendation 11
reorganizations

Recommendation 11 states that no signifi-
cant reorganization should occur at Research
Triangle Park’s Environmentai Research
Center until the end of Fiscal Year 1977. No
significant reorganizations have occurred
during that specified time period.

Recommmendation 12(b)
management

Recommendation 12(b) instructs that EPA
should have a stronger focus on management
at the Environmental Research Center, Re-
search Triangle Park, North Carolina. In its
laboratory reorganization, the Office of Re-
search and Development established 2 line
structure with accountable managers direct-

- ing the research programs at each laboratory.

In turn, each laboratory has programs as-
signed on the basis of scientific areas that are

«carried out by its complement of scientists

and engineers. In addition to the line man-
agement of each laboratory, the Research
Triangle Park includes an office of the senior
research and deveilopment official. Essen-~
tially, this official (who is also a Laboratory
director) is responsible to the Assistant Ad-
ministrator for Research and Development to.
assure effective operation and ad ministration
in the laboratories. !

Recommendation 12(c)
systems analysis

Recommendation 12(c) instructs that EPA
should create a systems analysis-operations
research program review!group. Using sys-

Federal Health Facilities in

i

Research Trangle Park, North Carolina

Durham

Duke University
10 Kilometers

7

Chapet Hill
University of
Narth Carclina
16 Kilometers

st

National institute
far Environmental
Health Sciences

interim £
Facility & J¢

National
Environmental
Heaith Sciences
Center
Perrnanent
Federal Site

i
i
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tems analysis and operations research as

tools, significant program reviews are carried |

out by the Office of Planning and Manage-

ment in its Program Evaluation Division. As |

needed, the Division:
—Assembles and evaluates scientific,

. technological, cost, benefits, and institu- °
tional data to critique existing program |
activities, and recommends alternatves. -

~——Develops a long-range policy framework |
for EPA goals and objectives in consulta- .

. tion with other Agency offices; identifies .
strategies for accomplishing these goals; :
and assures that program activities are |

evaluated in relation to such strategies.

—~Conducts and coordinates analyses and

evaluations of Agency-wide programs,

" including those crossing EPA organiza- .

tional lines.

Recommendation 13
technical exchange

Recommendation 13 relates to the EPA re- |
search program and maximal technical ex-
change. Recommendation 13(a) directs that
EPA should seek cooperative research pro- :

grams with universities and other laborato-
ties and agencies. The research program in
EPA has a large. extramural componernt in-

volving research grants with universities and :

interagency agreements with other Federal

organizations. For exampile, the overall coor-

dination and detailed planning of the Inter-
agency Energy/Environment Pro

gram are performed by several agencies in
addition to EPA. Also, most of the EPA re-

search laboratories are located on university ,
campuses, or in research parks developed by

universities, and have close working relation-:
.ships with nearby institutions. Recommenda-
tion 13(b) directs that EPA should promote
the exchange of scientists both within and;
outside the Agency. Over the last few years,
the Office of Research and Development has;
used the Intergovernmental Personnel Act.
mobility program. This program authorizes
the temporary exchange of career employees;
between the Federal Government and state:
and local governments, institutions of higher,

education, and Indian tribal governments.: -

Currently, 66 individuals are participating in:
the Office’s mobility program. :

Recommendations 13(c) and (d) concern,
EPA of funding individual Ph.D. thesis re-
search and the Science Advisory Board de-,
velopment of outreach programs. The Office,
of Research and Development will discuss
these recommendations with the Science Ad-
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is the
responsibility of the EPA (Ref. 22). Research
and development activities under this pro-:

visory Board and-specificaily seek their assis-
tance in developing effective outreach pro-
grams. Board members have provided gen-
eral comments but have not yet undertaken
any formal actions related to outreach pro-

grams.
Recommendations 14 and 17
research role

Recommendations 14 and 17 state that the
EPA Administrator should clarify the role of
the Office of Research and Development and
determine if research should be conducted in
its present organizational configuration. EPA.
is preparing a report to the Congress on
planning and management of the Agency's
research and development activities. This re-
port will address the most appropriate means
of assuring, on a continuing basis, that re-
search in the Agency reflects the needs and
priorities of the regulatory program.

Recommendation 15—facilities

Recommendation 15 directs EPA to resolve
the separation of facilities at Research Trian-
gle Park. This is the largest EPA field facility
and is located in North Carolina within the
geographical triangle bounded by the North - -
Carolina cities of Raleigh, Durham, and
Chapel Hill. In this area, three major EPA
components with a total of 1,857 empioyees
and contractors occupy leased space in nine
buildings. In 1967, a 509-acre tract at the
Park was donated to the Federal Government
for the construction of the National En-
vironmental Health Science Center. An over-
all master site plan was completed in 1971
and EPA was assigned a 44-acre site for con-
struction of a permanent facility (Ref. 23).
Recently EPA deveioped a long-range space
plan forits activities in the area (Ref. 24). This
plan is presently under consideration.

Recommendation 16
career development

Recommendation 16 states that EPA man-
agement should develop, implement, and de-
fend a professional career development pro-
gram for each professional. It is the policy of
EPA to plan and provide for the training, de-
velopment, and necessary career planning
for employees (Ref. 25). In July 1977, the
Agency strengthened existing mechanisms to
insure adequate career development (Ref.
26). As part of their annual performance
evaluation, supervisors are required to de-
velop a yearly training plan for each
employee.



Resolution of investigative Report Recommendations
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Number Summary of Recommandations Action

3(a) £PA should publish an anncuncement regarding the Shail-be
limitations of the CHESS Monograph. implemented

3b) EPA should not use the CHESS Monograph without . Shall be
explicit qualification. im;plemented

3(e) - EPA should publish an addendum to the CHESS Shall be
Monograph including most of the Investigative Report. implementad

4(a) Legislation shouid be reexamined regarding unrealistic lniplemented
procedures and schedules, !

4(b) EPA should design research to gain information and not impiementad
support positions. ;

4(c) OMB should allow ail necessary resources if public Implementad
policy requires expeditious research. j

4d) EPA should advise Congress if budgetary restrictions will implemented
impact completion of major projects. ;

5 OMB should be asked to develop procedures for prompt Implemented
review of questionnaire, , ‘

6(a) CHESS date analyses should be carried out only on data Implemented
with high validity potential. .

6(b) EPA should publish research in referaed journals ina implemented
timely fashion. .

8(c) EPA should not publish large projects soiely in Implemented
monograph form, ' .

&(d) EPA should not initiate projects for policy considaration . Implemented
unless they can be completed in a realistic time frame. :

7(a) EPA should strengthen the CHAMP aerometric and Implemented
quality control programs. ;

7(b) EPA shouid shorten the time between data acquisition Implemented
and quality assurance analysis of data. !

7(c) EPA should stop employing development stage Implemented
instruments bafore qualification testing. !

7({d) EPA should not use laboratory models of instruments in Implemented
the field until they have been field checked and '
operating personnal trained.

7(e) EPA.should resvaluate the opening af the CHAMP Implemented
operations contract to competition. :

7 EPA research and monitoring personnel should closely - Implemented
coordinate regarding chemical species. :

8 EPA shouid have additional meteorclogical support for implemented
air pollution health effects research studies
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Number Summary of Recommendations Action

9 EPA should examine actelerating research in pollutant implemented
characterization.

10(a) An interdisciplinary task force should draw up an Under
integrated air epidemiclogy-exposure assessment consideration
program pian for EFA. ;

10(b) CHAMP should verify instruments and protocols so that Implemented
reliable data can be achieved.

1%{(c) EPA should have epiderniological questionnaires and Under
panel selection criteria approved by peer groups. consideration

10{d} EPA should review research concepts obtained from Impiemented
team interviews. i

11 The Environmental Research Center at Research Triangle Implemented
Park (ATP) should not be recrganized until the end of
FY 77.

12(a) EPA should establish authoritative peer review panels to Under
assist in improving research ceordination. consideration

12(b) EPA should have a stronger focus on management at the impiemented

) Environmerital Research Center, RTP.

12(c) EPA should create a systems analysis-operations Implemented
research pragram review group.

12(d) The Science Advisory Beard's charter shouid be implemented

. expanded. . _ L

13(a) EPA should seek cocperative research programs with Implemented
universities and other laboratories and agencies.

13(k) EPA should promote the exchange of scientists within Implemented
and outside the Agency.

13(c) EPA should fund individuail Ph.D. thesis research. Under

; consideration
13(cl) The Science Advisory Board shouid develop outreach Under
programs. ; consideration

14 The Administrator should clarify the role of the Office of Shall be
Research and Development and its iaboratories. implemented

15 EPA should rescive the separation of facilities at RTP. Under

: ' consideration

16 EPA should develop a professional career development. impiemented

‘ program for each professional employee.

17 The Administration should determine if EPA shouid Shall be

conduct research under its present organizationai implemented

configuration.
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Part 3

Report to Congress in February 1 9.:79, as required by
Section 8(d) of ERDDAA.
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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 Admin-

istrator and other officials of the Environmental Protection ... . _
-~—kgency.~ —The Board 75 structured to provide a balanced expert
assessment of scientific matters related to problems facing the
Agency. This report has not been reviewed for approval by the

Agency, and hence its contents do not necessarily represent the

views and policies of the Environmental Protection Agency.
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I. INTRODUCTION

The Congress required an evaluation of the health effects
research efforts of the U.S. Environmental Protection Agency in
section 8(d) of Public Law 95-155, enacted November 8, 1977.*

Subsequent to the passage of the Act, EPA's Science
Advisory Board formed a special committee to perform the
mandated evaluation. This Committee, named the Health Effects
Research Review Group (HERRG) and composed of experienced
scientists and research managers, began their task in May 1978.

The Act stated that the eva]uation include the following:

1) The health effects research author1zed by this
Act and other laws;

2) The procedures generally used in the conduct of
such research;

3) The internal and external report1ng of the results
of such research;

4) The review procedures for such research and
results;

5) The procedures by which such results are used in
internal and external recommendations on policy,
regulations, and legislation;-and -

6) The findings and recommendations of the report to
the House Committee on Science and Technology
entitled "The Environmental Protection Agency's

- Research Program with Primary-Emphasis on the
Community Health and Environmental Surveillance
System (CHESS): An Investigative Report.'

The Act further stated that

"the review shall focus special attention on the
procedural safegards required to preserve the scien-
tific integrity of such research and to insure

reporting and use of the results of such research

in subsequent recommendations. The report shall e
include specific recommendations on.the results of the
review to ensure scientific.integrity throughout the
Agency's health effects research, review, reporting,

and recommendation process." j

The word "research" takes on a broad .meaning in a regula- - -
tory agency. For the purpose of this evaluation, health
effects research will be defined as requested by Mr. Costle in
his letter of June 17, 1978, to the Chairman of the Sc1ence
Advisory Board. A quotai1on from that.Jetter follows.

*Section 8(d) of this Act requires that a special evaluation
of EPA's health effects research be prepared by the Science
Advisory Board (SAB) and the report be submitted to the
Administrator, the President and the Congress.
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"To delineate the Congress' charge -more sharply, I
urge the Study Group to define health effects research
to include all planned activities, collection and
analyses of data done within the Agency for the purpose
of adding to the scientific basis for understanding
the effects of environmental factors on human health.
This definition would include those activities within
the Agency which may be used to assess human risk, and
which support standard setting and regulatory deci-
sion and any activity which gathers new knowledge
about human health, or improves our understanding of
human health either directly or which can be used to
extrapolate to human health impacts.”

In view- of the limited time available to the Committee,
this study focused on the collection and analysis of data
primarily to add new knowledge. The analysis of existing
information and data, which already satisfies generally
acceptable criteria for scientific adequacy, was not considered
to be within the scope of the charge to the Committee. Some
requested data were unavailable or not provided to the
Committee, therefore,the evaluation.-is not as complete as
initially -anticipated or desired. ..
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I1. SUMMARY AND RECOMMENDATIONS
A. Summary

The purpose of this report is to summarize the nature of
health effects research in a regulatory agency, to describe the
current status of that function in EPA, and to present conclu-
sions and recommendations. Supporting data and reports

relating to 1nd1V1dua1 ORD fac111t1es are dvailable but are not
included.

The Committee visited (either as a ful] or partial
committee) all EPA laboratories performing health effects
research. Interviews were conducted with senior Taboratory
staff, managers, and bench scientists as well as with senior
managers in the O0ffice of Research and Development (ORD) and in
the Program Offices. For the purposes of this report, a
"Program Office" refers mainly to the Offices of Water and
Waste Management; Air, Noise, and Radiation; and Toxic
Substances, as these are the offices responsible for developing
regulations and setting standards or tolerances in response to
specific legislative acts. A 1ist . of the facilities visited,
Committee members visiting each facility, and those EPA

employees interviewed or providing 1nformat1on can be found in
Appendices C and D.

The Committee also utilized the services 6¥MSAB members,
other scientists, and research managers on an ad hoc basis
(Appendix B).

Programs and facilities were evaluated using a number of
criteria relating to the objectives of the research and the
quality of facilities, staff and results. Among these criteria
were responsiveness of the research function, research
influence in the decision making process, coherence of planning
and goal-setting between ORD and the Program Offices, and
quality assurance through peer review and publications. .

The Committee 1nterv1ewéd'many'competént and dedicated
people with a real desire to work in a more: effect1ve,
efficient and involved way.

Research and development in a regu1at0ry agency is a
complex task, one requiring research targeted to regulatory
requirements usually having short (six month to two year) time
frames. Research and development must be related to specific
regulatory needs. Identification of gaps in data and needed
research effort necessitates cooperative plann1ng between
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program managers*, often unfamiliar with: research, and research
managers, who are often insensitive .to regulatory pressures and
requirements. Researchers, as professionals, may have
difficulty in identifying results which w111 satisfy regu]atory
needs when these results are not in their scientific .
specialties. Constantly altering budgetary allocations to adapt
to rapidly changing regulatory needs aggravates research-
program staff relations. For these and other reasons, ORD has
frequently been viewed as unresponsive by many program
managers, who do not, in general, depend upon ORD to support
their regulatory efforts. The Committee concluded that it
would require far greater ‘joint planning and coordination of
ORD and Program Office staffs if ORD outputs, useful to
regulation, were to be commensurate with the funds allocated.
At present, it is not an effective or an efficient system. The

dilemma of research in a regulatory agency is further treated
in Chapter IV. .

The most successful and useful research programs were
found where there was a tlose working relationship and
understanding between scientists in the Taboratories and their
counterparts in the Program Offices. Such communications are
essential to an understanding of priorities, quality demands,
timing and what was truly needed to back up the regulatory
process in the short and long terms. Poor results were seen

all too often however, because close re1at1onsh1ps did not
exist. )

Pilot research committees have heﬂped to establish
essential communications between those who have direct and
indirect responsibilities. Where successful, the resulting
agreements, e.g., Drinking Water and Pesticides, have helped to
make research more responsive and have cut across juris-
dictional barriers to establish objectives, goals and plans.
The pilot research committees are one means to an end, but
shorter and more direct communications ]Jnes are needed between
data generators and data users.

Beyond a committee approach there seemed to be lTittle
consideration of organizational structures designed to
streamline decision making. Hopelessness was expressed many
times by those concerned when faced with the seemingly obdurate
character of the civil service system and the highly placed,
inflexible, and sometimes less-  than adequate individuals who
occupy unessential positions. Inflexibility makes it difficult,
indeed, to place people properly and to transfer or get rid of
people not performing up to expectations in their jobs.

*A program manager is defined as that person in the
Program Office who is responsible for developing the regulatory
or standard-setting activity for a speéific program as mandated
by tegislation. A research manager is: that person in ORD who

is responsible for formulating, p]ann1ng, and executing specific
research programs. .
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Recent changes in the civil service laws were not seen as
adequate to effect much improvement. Desirable changes can
occur, but they will require enormous effort, training in, and
application of the principles of management by objective and
job performance evaluation to establish a clear understanding
of what is expected of each employee.

B. Recommendations

The Committee recommends that:

(1) ORD and Program Office
leadership take immediate steps to
coordinate all research planning and
activities in the Agency. Joint
planning to identify information needs
must begin as soon as a decision is
reached to prepare a regu]atory
proposal.

Immediate]y following a program dEcision to develop a
regulatory proposal, Program Office and ORD staff should be
-assigned to reviewvexisting=informatfon needs. This group

should be given authority to organize Program Office-ORD staff
to identify regulatory needs for specific proposa]s and out11ne
the required research to fill the gaps.

(2) ORD continue to use
appropriate research committees, but
they should not be ORD's exclusive
pltanning mechanism.

Research committees, initiated on'a pilot scale in 1978 to
help ORD plan and coordinate its research activities with the
Program Offices, should be used sparingly. These research
committees, really task forces, will be most useful when
research needs relate to multiple Program Offices and
laboratories. o

The research committees should beiused for identification
and prioritization of needs. These committees should not be
involved with research 1mp1ementat1on.¢

Key managers within ORD shou]drdevise mechanisms to
develop well understood objectives, goals, plans and measures of
performance for how research should be conducted.

The Committée does not believe that it will be possible for
ORD to fulfill its function without extensive agreement by key
personnel on objectives, goals, plans,.and measures of
performance. It might be helpful for ORD to hire experienced
management specialists, as consultants, to help address some of
the difficult managerial problems which currently exist.
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ORD leadership must take steps as sopn as possible to work
out an understanding with Assistant Administrators in the
Program Offices to simplify and shorten lines of communication
and to cut to a minimum the reprocessing of decisions by the
Washington ORD staff.

(3) The scientific staff of ORD
identify subject areas and establish
active investigatory groups to pursue
long term research essential to
regulatory needs. (Implementation of
recommendation 1 will ensure that long
term research efforts remain
relevant.)

There should be a long-term ORD investment in researchers
and facilities to develop highly active and productive groups
in those research areas which are central to large segments of
the Agency's regulatory activity. Allocation of a specific
percentage, at least 10%, of the ORD budget for relevant
research in case subaect areas seems to be reasonable.

(4) The incorporation of ORD— )
'research’results»1ntoecriteria,
““standards, and reguiations. be

strengthened.

ORD must stress, at all levels, the importance of producing
results and assxst1ng with their incorporation into regulations
and standards. ORD has neither fully recognized or -accepted this
criterion for judging its efficiency, nor developed mechanisms
for efficient utilization of research results by Program
Offices. ORD does not maintain records of results which have
been incorporated into regulations.

The formation of the Environmental Assessment Groups is a
step in the right direction. Part of the responsibility of
these -groups -should be the documenting of which research results
have been utilized, the continuing audit .of the usefulness of
ORD results to regulations and standard setting, and getting
feedback from the Program Offices about the research and '
research planning activities. The Committee found the model,
outlined on page 9 of Volume III of "Research and Deve]opment in
the Environmental Protectxon Agency,' to be still relevant for
Agency use. o

(5) Responsibility and .
authority for implementation:of
research and reporting of research
be vested in the laboratory :
directors and the staff scieptists,
after agreement on research plans.
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The Committee feels that too many specific directions
regarding research implementation come from headquarters. This
prevents the scientists from using their talents and diminishes
the scientific climate for innovative research.

(6) After agreement on
responsibilities for research
implementation, laboratory
directors and their scientific
staff be permitted to performed
their assigned tasks. (See
recommendation 5.)

Laboratory staff need protection against unwarranted
mandates, incursions into allotted time for research, and
reorganizations and spurious changes in policies that occur with
the all-too-frequent changes in leadership.. The scientists also

need a sense of the Agency's long range commitment to its stated
goals.

(7) An expansion of the
Interagency Regulatory Group (IRLG)
== -~ activities be carried out. . The
- - excellent planning initiatives of
IRLG should be extended to include
environmental health research.

"The IRLG is seen as an exce]lent beg1nn1ng w1th the
potent1a1 of reducing duplication and confusion among agencies.
This effort should be extended to strengthen coordination of
research planning by all agencies conduct1ng environmental
health research. .

(8) A simple, easily under-
stood accounting system be
established for planning, ass1gn1ng
and monitoring use of funds -and

. personnel-relative to ORD's"
intramural .and extramural programs.

Effective use of limited funds and personnel requires that
they be carefully managed. The accounting systems now in use
are 1nadequate. At the present time, analyses are not performed
to. place in perspective salaries, equipment costs, services,
etc. Those cost breakdowns are necessary to give ORD
information about responsive and nonresponsive work at the
different laboratories performing health effects research.

(9) Standard procedures for
awarding contracts, grants,:and
cooperative agreements, and:
monitoring extramural research be
simplified and enforced.
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Current elaborate rules for contract :and grant awards
should be reviewed and revised to promote efficiency and
timeliness of extramural awards. All personnel must adhere to
these new procedures. This would end the current abuses of the
extramural award system. Procedures should be adopted to ensure
adherence to the new requirements after revisions are made.

The monitoring procedures should indicate methods for
evaluating the performance of contractors and grantees during
and after completion of their work. Furthermore, the extramural
research results should be published in peer reviewed scientific

journals. EPA-published reports are no subst1tute for open
literature publications.

Adequate travel funds should be allocated for proper site
visits and for monitoring of extramural work. Presently, there

is no routine, operational audit of the quality of extramural
research. ;

Responsibility for extramural research (p]ann1ng, awards,
and monitoring) should be made according to the staff's
_.capabilities to.effectively plan and monitor such research. This
should take into account the amount of independent in-house
research expected from the staff scientists. Extramural
monitoring assignments Should only be made to scientists who
have demonstrated profess1ona1 competence and are thoroughly

familiar with how research is conducted 1n the field being
monitored.

(10) Scientific peer review of
proposals, programs, and intramural and
extramura1 research be greatly,
intensified.
1
Scientific credibility and defensibility of research done
in support of regulations are key elements of the success and
acceptance of the Agency's role by the public. The Committee
feels that, to the maximum extent practical, scientific peer
review mechanisms should be utilized to improve the quality of
final research results. !

A1l programs and orqan1zat10na1 units should be
periodically subjected to peer review byi!qualified scientists
from outside the Agencys  All proposals and completed research
should be reviewed by peer scientists within the Agency, and

representative items should be reviewed by scientists outside
the Agency. .

The quality of research in EPA is important not only
because any research should meet standards acceptable to the
scientific community but also-for reasons derived from the
regulatory nature of the Agency.
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To ensure acceptability of research results, the studies
must be reviewed by one's scientific peers and published in
reputable scientific journals. Failure to so treat results of
research investigations involves the riisk that review will occur
at a Tater date, in a adversary situation, with possible
refutation of results and embarrassment to the Agency.

(11) A dual-ladder promotional
system be implemented for qualified
scientists to advance in grade and
salary without having to undertake
supervisory or managerial
responsibilities.

Presently EPA has a promotion ladder inadequate to allow
scientists to remain in the laboratory and be promoted strictly
on the basis of their scientific excellence. EPA suffers from a
poor reputation as far as the scientific quality of its health
effects research is concerned. This reputation is not totally
deserved. There does need to be a system whereby both qualified
scientists and qualified managers can each advance and be
rewarded in their own fields.

T Well quaTified personne1 are the key ingredient to the
conduct of a scientifically sound research program. At the
present time, there are both formal and informal procedures that
encourage scientists seeking promotions to accept supervisory
and administrative responsibilities, thereby reducing the amount
of time they have to spend on 1aboratory research.

When personnel are assigned to sen1or management positions,
primary consideration should be given to individuals who have
demonstrated scientific and manager1a1 capabilities; an
understanding of how research is planned, conducted and
reported; and the ability to communicate research information
and needs to both scientists and non-scientists.

(12) Research management give
immediate*attention to instituting,
in the laboratories, a variety of
procedures to create an atmosphere
conducive to scientific exce?lence.

-Even though the laboratories aref1ocated on or near
university campuses or other research institutions, EPA
scientists were somewhat outside the mainstream of scientific
events. The Committee, therefore, urges management to regqularly
schedule seminars in which both outside scientists and Agency
scientists participate, invite outside scientists to spend time
in EPA Taboratories (in addition to use of the Interagency
Personnel Agreement--IPAs), encourage EPA scientists to spend
time in outside laboratories (an exchange program), sponsor
workshops and symposia, and generally institute a closer
interaction with geographically close institutions.
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(13) ORD and senior Program Office staff
rotate assignments, preferably on the basis of
those ORD and Progam organizational units
which consistently interact.

It is essential for effective performance that Program
Office and ORD managers understand the problems and capabilities
in each organization. Program managers are often unfamiliar with
research planning, laboratory work and the inherent time
constraints. Likewise, research managers are often unaware and
insensitive to regulatory pressures and regquirements and with
the dilemma of how to present data in a form useful to the
Programs.

(14) The research program
using the clinical inhalation ,
exposure facility at Chapel Hill,
North Carolina, be fully staffed and
a sound research program 1mp1emented
as soon as possible.

The clinical inhalation facility athhape1 Hil1ll is a unique
facility, engineered to deliver the desired exposure levels;

~ however, the scientific program, staffing, and p]ans to utilize

‘the facility are total]y 1nadequate—-d veiry conspicuous waste,
as it now stands.” !
I

“ORD should immediately assess the future need for and use
‘of this facility, establish goa]s and support for the facility,
and assure that the facility is not wasted--even if EPA has to
make it available to outside groups. This facility was designed
for long range studies to accurately assess and predict the
potential adverse effects of se?ected enV1ronmentaI chemical
agents.

The inhalation program, once deve]oéed, should be
scientifically peer reviewed and approved.
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III. COMMITTEE MEMBERSHIP, APPROACHES AND PROCEDURES

A. Comm1ttee Membership

The Health Effects Research Rev1ew Group (HERRG) consisted:
of core members and consultants selected for their scientific
expertise and research management skills. The consultants
supplemented core members and were used to provide specific
expertise for the evaluation of individual laboratory programs

or special topics of research. A list bf Committee members and
consu?tants is Appendix B. :

B. Approach to the Assessment of R&D and Procedures
Used

It was apparent from the outset that the Committee needed a
clear understanding of the mission of health effects research as
seen from the viewpoints of the personnel in both the various
Program Offices and ORD. Responsiveness of the research function
to the pressing (often mandated) needs of the Program Offices
has been inadequate in the past; this problem has been clearly
described in a report by a committee of the National Academy of

Sciences, Analytical Studies of the U.S. Environmental
“'Prétection Agency, Volume IIl: "Research and Deve1opment in the
~;Env1ronmenta1 Protection Agency," 1977.

0f necessity, the Committee had to subdivide much of its
--investigation into-small study group activities. -~ A common
approach was taken to make it easier to analyze and assemble the
findings of the various study groups into an integrated final
report. Thus, the research function of the Agency was to be
analysed in'the context of the requlatory responsibilities of
the Agency, which in turn requires a reliable and defensible
data base for decision making. The Committee agreed that
research can only be understood if the reciprocal relationship
.between the users of the information (the Program Offices) and
the generators of the information (ORD) was examined. The
perceptions of both,the generators and the users were,
therefore, to be probed to determine ifi there were shared goals
-and a shared understanding of what is known, what is unknown,
and what needs to be known. It was also necessary to determine
whether there was a shared understanding of the time frame
necessary to generate or assemble the needed data. These
-perceptions -were to be examined at several hierarchical levels
to determine if the intentions of the supervisors were accepted
in a way that motivated the respective :organizational units
regardless of location or attitudinal preferences.

- While conducting interviews and fact-finding sessions,
Committee members tried to use some of the following checkpoints
as they were appropriate for the various situa-tions. These
points were-the basis for the formulation of this report.
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a. Checkpoints relating to the mission of health-
related research as it supports short- term and long-term

Agency needs:

1.
2.
3.

Responsiveness of the research function (as
defined at the outset)

Sense of urgency and comm1tment of the
research function

Research influence on Judgments made on the
decision making process (level of influence
and dependence by the program offices)
Coherence of planning and goal setting be-
tween the Program Offices, and ORD (Are
budgets really reconciled and supported

by both the Program Offices and ORD?)
Examples of good and poor responses by ORD
How and by whom is the decision made to
initiate and conduct spec1f1c research
investigations?

How are information gaps | 1dent1f1ed? How
are long-term trends with potential
environmental impacts identified? How are

‘long-term-research needs defined and p]anned

to assure budgetary support?

“Beyond the Program Offices and the ORD

functional organizations, what other factors
he]p 1nfluence what research is to be done?

b. Checkpoints rplat1ng to the gua11tx of heaIth
effects research as it supports short- term and long-term

Agency needs:

1.

Quality assurance:
a) Good laboratory practices
b) How is quality assurance implemented to
improve the defensibility of results?
c) Evidence of attention to detail and
carefulness (facilities, work flow,
“"housekeeping, attitude, safety program)

~d) - Personal scientific integrity,

including quality of planning and
experimental design, rigor of analysis,
courage to disprove.one's hypotheses
{(or hypotheses of a: superior), and
‘acceptance of op1n1ons of qua11f1ed

‘ peers

e) Can the most qualified people be
quickly identified?

. f) Is the civil service system seen as.a

positive factor in the encouragement of
a good research program within EPA?
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2. Publication of results (reporting)

a) In journals requiring scientific peer
review, internal government
publications, journals or meetings not
requiring scientific peer review

b) Methods for approving manuscripts
before release or publication

c) Is publication seen as helpful to
career development?

With these checkpoints in mind, the Committee conducted
its assessment through a series of fact-finding sessions and
public meetings in Washington and in various EPA laboratories
(see Appendix C). The Committee chairman and co-chairman first
discussed the charge and the plans for ‘accomplishing the
evaluation with the appropriate Congressmen and their staffs.
Subsequently, the Committee met with the Administrator, the
Assistant Administrators and other senior EPA policy and
management staff in various Program Offices, and with
representatives from the regions, 1aboratory directors, senior
science managers, and individual laboratory scientists
(Appendix D). The Committee members reviewed legislative
. mandates, various EPA documents, and other"papers and memoranda
re]at1ng to the Commxttee s charge. .
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IV. RESEARCH IN A REGULATORY AGENCY: THE CONFLICT DEFINED

A. Present and Future Agency Needs' for Data

Volumes have been written on regulatory agency
research needs in general and on EPA research needs in
particular. Therefore, the Committee approached the subject of
the research and development needs of EPA with trepidation and
elected initially to describe the pressures and constraints
imposed generally upon a research and development group in a
regulatory agency and those imposed upon EPA in particular.

Program administrators in regulatory agencies are captives
of the calendar deadlines imposed for regulation by the specific
statutes they enforce. These agencies routinely deal with
Congress, irate constituents, citizen groups, the media, and
others. The professional skills which contribute to their
success and/or survival are all devoted to integrating immediate
pressures and existing knowledge into a set of regulations
acceptable to all. This is a difficult situation, one requiring
sensitivity to human behavior and appreciation for the relevant
available data base. Regulations are usually compromises, their
political socio-economic impact and whether they can be .
enforced. The scientific and technical bases for a regulation
will be put to rigorous test if, and only if, the regulation is
challenged. Judicial review will incorpdrate and consider all
relevant data; an administrative "gamble" made in the absence of
sufficient data to support regulation will very likely lead to
remanding the rule to the Agency. Development, promulgation and
enforcement of regulations, particularly:in an area as

underdeve]oped and evolutionary as env1ronment is a difficult
exercise.

The formal challenges to regulation.are cyclical. Because
of 1nf]at1onary pressures on regulatees since 1976, there has
been an increasing trend toward challenging env1ronmenta1
regulatory promulgations. The courts have been sympathetxc to
the innovative promulgations of EPA, but the economic impacts of
EPA administrative interpretations of enabling statutes have led
to regulatee demands for more complete substantiating data for
promulgated rules; those demands will increase in the future.
Even those sympathetic to prudent Federal environmental
regulations are demanding higher standards of proof during this
highly inflationary period of increasingly demanding and varied
Federal regqulation. BecausSe environmental rules are still
perceived by many as a luxury affordable:only by a prosperous
private sector, EPA must anticipate continuous, more

soph1st1cated pr1vate sector cha11enges because of 1nf1at10nary
pressures.”
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These challenges will be overcome only by convincing
arguments for regulation, arguments drawing upon defensible
data. These data will have to relate:specifically to
improvements in human health if EPA is to fulfill its mandate as
an Agency. In the future EPA will increasingly have to document
health gains anticipated from allocation and expenditure of

large sums of money for regulation and control of environmental
pollution.

B. Investigatory Time Frames

Specific statutes include timetables for regulation
assigned by Congress. The Agency has: formulated a table of
regulations scheduled or in progress (Appendix E). Program
administrators will formulate these regulations with whatever
data are available prior to and until.the scheduled completion
date. In general, schedules for EPA to write regulations. are
short; 6-12 months is normal, while 18 months is considered
long. These are short time frames for! generation of new
information in the Taboratory or in the field. EPA Research and
Development Office (ORD) personnel have had enormous difficulty
responding within -the time allotted. It is essential that ORD
and Program Office personnel carefu11y evaluate information
needs critical to implementation of scheduled regulations. This
must be done as soon as a statute is assigned to EPA for
enforcement. In this way, ORD will be able to utilize the
maximum available time to generate needed data for:-regulation.

We did not perceive that research needs are routinely approached
in this manner.

C. Investigator and Program Stéff Interactions

The perceived needs of program managers are usually
very specific and often conflict with needs perceived by
researchers. For example, researchers may regard experiments
requiring toxicity data from animal exposure to pollutant agents
at concentrations far in excess of those Tikely to occur under
normal exposure as of little relevance to scientific
understanding. Program personnel, however, may regard
demonstrated toxicity data, even at unrealistically h1gh
- exposure levels, as a rationale for regulation. Sorting out
these differingvperceptions requires personal interchange if ORD
is to respond in a timely and meaningful manner. Too often in
the past the Program Offices have perceived ORD as unresponsive
because results were of a kind different from what had been
anticipated and because research time frames were too long to
allow the Program Offices to use the data produced. Under these
circumstances, program adm1n1strators did not look to ORD for
solutions to their problems. ,
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Principal Program O0ffice and ORD administrators are located
in Washington, D.C. ORD investigators are located in laboratory
facilities throughout the nation. Specific administrative
mechanisms are required to ensure that communications occur
between Program Office administrators and ORD investigators as
research in support of specific requlations progresses. In 1978
five research committees were initiated on a pilot basis to help
ORD plan and coordinate its research activities and become more
responsive to the needs of designated Program Offices. These
pilot research committees have helped to provide an essential
communication function; furthérmore, they have helped to
establish understanding and commitment to objectives, goals, and
plans. Carefully selected research committees are seen as a
.means to an end, although a cumbersome one, because their
meetings help to educate those who need to know. In the long
run, however, the functions served by the pilot research
commxttees need to be institutionalized so that laboratory
directors are not excluded from key roles in leadership or from

maintaining a high level of competence 1n their respect1ve
laboratories.

Program administrators frequent1y have their primary
training in the legal -or engineering professions; they are often
not familiar with the state-of-the-art of ORD scientific
research. ~ORD utilizes scientifically trained personne] at all
levels of the organization, those working at science on a daily
basis. One can draw flow diagrams of the decision making
-processes in .a regulatory -agency,: d1agrams 111ustrat1ng ORD .and

Program Office personnel interactions. However, in the final
analysis, exchange of information and resolution of issues is '
required of persons with essentially different bases of
understanding. There will be a major built-in obstacle to
communications between ORD and Programs Offices as long as ORD
relies entirely on scientific managers and the Program Offices
on managers who pride themselves on their pragmatic approach,
managers grounded in law and/or engineering sciences. By one
mechanism or another (rotation of ass1gnments creation of new :
positions for complementary professionals in each Program Office -
and ORD), there must be promotion of ORD-Program Office

communication by ensuring that senior managers have a.common
1anguage(s)

D.' Eva]uat1ng the Respons1veness of ORD"

The responsiveness of:ORD-isujudgeﬂ by a variety of groups
and individuals, including EPA program managers, Congress,
citizen groups, and the media, to name a few. The Comm1ttee
probed primarily EPA program managers' perceptions of ORD's
responsiveness to their needs.. Senior program managers have.
indicated that there have been recent improvements, but ‘much
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remains to be done.
participate in ORD p1ann1ng.

In the past, many Program Offices did not
Recent joint ORD-Program Office

research planning exercises, such as the pilot research
committees, have caused Program Offices to be more favorably

disposed toward ORD activities.

Ultimately, ORD's response

to the Program Offices will be

more stringently judged by how effectively the research results
meet the specific needs of the regulators in a t1me1y and

scientifically rigorous fashion.
for ORD pilot research committee

The current auspicious climate
p]ann1ng must not be confused

with future ORD outputs necessary to sat1sfy hard-pressed Agency

program managers.
research that would allow ORD to
regulatory program needs will be
this discussion will be comments
process from the planning stages
results by Agency Program Office

The timing of the delivery

For this reason, the major ingredients of ORD

be consiidered "responsive" to
briefly discussed. Following
on the current EPA research
to the final utilization of
staffs.

of research results to a Program

Office is a major factor contributing to the perception of ORD's
responsiveness to Agency needs. Regardless of the quality of
research results, they are viewed as only marginally useful if
available after statutory deadlines have passed. One can argue
that in the long run "late" results will be-.integrated into
environmental programs, but this does not engender Program QOffice
staff confidence in or support for ORD.

‘The scientific and technical soundness of -ORD results is
crucial if EPA Program Offices are to sustain their regulatory
positions. Transfer of weak results by ORD will lead either to
rejection of these results by administrators or to utilization
with subsequent public embarrassment upon disclosure of a weakly

supported position and/or reversal of the Agency position by the
Courts., !

In addition to being sc1ent1f3ca11y defensible, research
results must be targeted to meet Program Office needs. Needs
must be commonly perceived and agreed upon-by researchers and
program administrators. Dictation of needs by regulatory staff
to researchers can result in untimely and fruitless
investigations; likewise, researchers with inadequate
understanding of program needs may pursue scientifically sound
stud1es which are 1rre19vant to the Programs.

The understand1ng of ORD resu?ts by potent1a1 users is
probably a major ingredient of the perception of responsiveness.
ORD must not only deliver sound results in a timely manner, but
must also translate_these_results into terms and_concepts . .
understandable to the users, i.e., the Program Offices. ORD has
a responsibility to assist its users in understanding the
strengths, weaknesses and full significance of those research
results transmitted for Agency use.
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The above ingredients of "responsiveness” relate to the
research function as it serves regulatory needs. Each ingredient
must be carefully developed and nurtured, ‘Titerally on a project
basis, if expectations of ORD efforts are to be fulfilled.

With this brief introduction to thefdemands placed upon
ORD, specific aspects of performance of health effects research
and development in the Agency will now be .discussed.

E. What is an Investigatory Product in a
Regulatory Agency?

The investigatory product in a regutatory agency is that
body of scientific information and data base which is either
available to or resides with the sc1ent1f1c staff. The product
must be provided to the Program Office in'a form that is useful,
understandable, and defensible in setting, reasonab]e standards
and for writing regulations.

This scientific information can be provided to the Program
Offices in many ways. The best way would undoubtedly be to have
the research described and published in professionally peer
reviewed journals, but information can also be provided.through
monographs, .letters and verbal presentations. The key to the
desired 1nvest1gatory product is for the ‘Agency to have an in-
house core of capable scientists who understand the regulatory
and standard setting requirements, who can perform the necessary
Titerature searches, can perform their own research and evaluation,

and can freely attend professional scientific meetings where
discussions and information exchanges occur.
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V. OBSERVATIONS OF CURRENT EPA RESEARCH AND DEVELOPMENT

A. Identification of Research heeds

ORD can be viewed as a large multifunction apparatus
capable of responding in a variety of modes if appropriate
planning of the necessary dynam1cs and a comp1ete "tune-up"
occur prior to "start-up." The initial step is to identify the
required outputs. ORD outputs should be responsive to regulatory
needs, in the short or long term. At present and, indeed, during
the entire history of EPA, short term R&D needs have been '
stressed. We do not see any conflict between simultaneously
sustaining research programs with long (years) and short term
(months to years) goals, provided Program O0ffice-0ORD concurrence
is reached as to these goals.

Historically, Program Offices out11ned needs according to
their perceptions of the problem. It was a hierarchical
planning process which gave the scientists at the laboratory
1ittle understanding of what was needed or why. Laboratory
scientists often communicated with lower level Program Office
staff who did not fully understand the needs and priorities of

their program.

There seems to be no systemat1c 1dent1f1cat1on of
“information gaps (research needs) in the Agency. This
identification should take place as sioon as EPA receives
lTegislation on which it must act; it ‘requires close cooperation
between the appropr1ate Program Office ‘and ORD scientists,
especially those in the Taboratories. These staff members
should carefully analyze the Act to assess what the Agency must
do to gather the needed information and to fulfill the
requirements of the Act. Additional research needs come from the
process of drafting regulations and from writing the criteria
documents when perceived needs for information are recognized.
Better identification of needs takes place when there is a close
association between ORD and the Program Office, but this must be
d1rected throughout the Agency in a systemat1c way.

Long term (ant1c1patory) rebearch in subJect areas central
to Agency responsibilities should be:planned as a natural
extension of the identification of gdps in the data base. It
cannot be designed in a vacuum, as an activity to be initiated
or terminated at will. When effective cooperation occurs
between ORD laboratory and Program Office personnel and when
effort is expended to define common obJect1ves, goals, and
plans, opportunities are likely to arise for defining relevant,
1ong term research programs.

The percept1on of needs for 1onger term research ar1ses
from the interaction of key regulatory pecple and creative
researchers who are in touch with the issues and the scientific
literature. People who do research, read scientific literature,
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attend meetings and work cooperatively with the Program Offices
are those with the best resources to define needs. The
Committee believes that the stress on identifying Tong-term
research needs must come from ORD and that more attention must
be devoted to identifying these needs and pursuing the
associated research studies.

The pilot research committees have helped to identify gaps
deserving further research effort, to date only short term; but
even this has helped to gain better insight into Agency
priorities. Because of the large number of people involved,
these pilot research committees are cumbersome, but they have
forced a meeting of minds among key people in the Program
Offices and ORD. In fact, the identification of research needs
by individuals with diverse backgrounds and responsibilities is
a very strong feature of the pilot research committee effort and
should be retained regardless of the ultimate fate of the
activities of these committees. This should be expanded to
include identification of long term needs.

Several efforts at identifying research gaps and
implementing research should be highlighted. The Dr1nk1ng water
- Program has been an example of effective cooperation in
identifying. and implementing research needs, whereas the Human
Inhalation Exposure program at ‘HERL, RTP.(Chapel Hi11) and the
Animal Exposure Program at HERL, C1nc1nnat1 are examples of very
poor coordination. In the area of pollutant inhalation studies
on human subjects, the scientists. of the Chapel Hill facility
have attempted to implement longer range studies to predict and
assess more accurately the potential adverse health effects of
selected chemical agents. In general, ORD administrators have
been sympathetic to funding short-term inhalation projects, but
have not been supportive of longer term inhalation research
programs. The Inhalation Toxicology (animal model) Program at
HERL, RTP, on the other hand, was enthusiastic about its
relationship with the Program Office. This group is well
supported, largely as a result of a sustained effort by the
section 1eader to keep close contact with ORD and Program Office
personnel in Wash1ngton. Development of new methodologies was
considered to be a major responsibility of the group working on
animal inhalation toxicology; they expressed the desire to be
involved in toxic substances support as well. - This group-also
supervised contracts and grants. Management of both grants and
contracts in addition to the "in-house" responsibility was seen
as a. desirable comporent of the total job done by the Inhalation
Toxicology Section. A key element of th'is program seemed to be
the desire on the parts of the Program Office and the laboratory
to engage in cooperative planning and goal setting. The resu]t
is a very spirited and productive group of researchers.
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Scientists in the Diesel Exhaust Program at Center Hill
(Cincinnati) clearly foresaw the emerging importance of diesel
engines and attempted to start long-range research several years
ago. These projects were turned down by ORD staff members in
Washington, who have recently recognized the need for such
studies. Work is now frantically underway to obtain needed
results to meet the statutory dead11ne for establishment of
diesel emissions criteria.

B. Planning Research Projects

1. Budget Formulation

During the period of our Committee review, the Agency was
in the second year of zero based budget1ng (zBB), i.e., fiscal
years 1979 and 1980 budgets were in progress. Funds are
authorized and appropriated directly to ORD in categories
related to enabling legislation or special projects.

Prior to the introduction of the ZBB process, senior ORD
personnel often established project allocations without
communicating with Program O0ffice managers. The zero based
budgeting process has been an exasperating (but probably
desirable) experience for all concerned--Program Offices, ORD,
-and laboratories alike. It has forced.-a certain amount. of
communication and has led to some good,-though tortured,
outcomes, especially in the p11ot research committees. However,
‘communications are still occurring only between ORD and Program
Office personnel of relative - senioritys We perceive that many
bench scientists in ORD do not understand the relationship of
their work to overall ORD and Agency goals. If communication
involved the laboratory investigators doing the work, even more
effective decisions could be reached, while simultaneously
gaining the commitment of the researchers to the work.

An additional budgeting problem is the mismatching of
personnel ceilings and funding for specific programs and
laboratories. Numerous examples were found in which program
areas in specific laboratories had very few or no people
assigned and relatively large amounts of “funds available.. In a
few instances, relatively large numbers of personnel were
assigned with Timited funds available.” At the headquarters
level, the view was frequently expressed that OMB had minimized
"management s latitude for shifting personnel between programs to
- "better match program needs and fund allocations. Laboratory
.personnel expressed a feeling of hopelessness in dealing with
the problem and were, on occasion, forced into the unrealistic
posture of showing, for the record, programs with substantial
funding managed with zero personne], obviously this does not
happén. The people who are assigned to manage the program
simply charge their time to some other program that has a more
adequate manpower ceiling. The result is manpower accounting by
progam that is suspect, at best, and probably of limited value.
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Clearly, if laboratory directors are to be effective research
managers, they must be given the latitude to utilize assigned
personnel without rigid program area constraints. A change in
approach should allow laboratory directors to place increased
emphasis on developing the appropriate mix of disciplinary
skills of their staffs to better serve current and future
program needs. i

Allocation of travel funds is another budget problem. When
travel funds are allocated to the laboratories, consideration
should .be given not only to the number of scientists in the
laboratories, the degree of participation in extra laboratory
Washington mandated activities, and the required extramural
program monitoring required, but also to/'the geographic location
of the laboratories with respect to these activities and to the
location of national scientific meetings:. Furthermore,
increased flexibility should be given to.the laboratory
directors for control and utilization of travel funds. For
example, the laboratory director at the ERL in Duluth should be
authorized to approve travel for his staff to go to Canada. One
of the major functions of this 1aboratory is scientific
cooperation with their counterparts in Canada. Yet this
collaboration is minimal because travel to the.Canadian .
-laboratory. in Thunder Bay is considered.foreign traye]}and must
be approved each time, well in.advance, by ORD headquarters in
Washington. ;

2, 'ResearchmPﬁbgﬁam;Eo}muIaiibﬁfﬁl‘

The Committee senses that the major! contribution of the
pilot research committees in program formulation has been to
overcome previous inadequacies in planning and to initiate
discussions of research by the many individuals with an interest
in the outcome and utilization of the work. The previous "old
system" of hierarchical planning failed to establish
understanding and commitment by those who should have been
involved. The pilot research committee approach to planning has
.been warmly endorsed by laboratory staffis because they,
personally, provided inputs-and gained familiarity with and
perspective of the entire program and an awareness of their
projected contributions to the entire program. This type of

"grass<roots® motivation must be retained, but the leadership
must _also be involved in:the:process. Methods need to be
established to institutionalize the involvement. and commitment
of the. staff throlugh proper involvement of laboratory directors,
as well. Pilot research committees are a useful means to an
end, but they are no substitute for accountable leadership,
wh1ch must_be responsible for the 1nfegr1ty and quality of the
finat~product. , N

When laboratory personnel did feelfthat they Had an

influence in setting priorities, they became involved with input
to the Program Offices, became involved .in the objective

175



setting, and became involved in the des1gn of protocols to meet
objectives. The drinking water projects are outstanding
examples and illustrate many of the elements of success that
need to be emulated by others. The reputat1on of the people,
their professional standing, and the thistory of performance
stemming from the Cincinnati laboratory and its predecessor, the
Taft Center, are influential factors which command the respect
and attention of the Program 0ff1ce.: A critical factor in
responsive and quality programs is the need to maintain a
continuum of qua]1f1ed know]edgeab1e personnel. Also, it is
important to recognize that, in the drinking water program
office, there are counterparts to ORD staff who understand the
scientific and technical issues.

3. Pre-project Evaluation of Productivity and
Costs .

The laboratories in ORD are mosf]y media oriented, and

scientific program projects and resources are assigned
accordingly without assessment of the cost~effectiveness of
performing research in each specific.laboratory.

. .. .0RD, or an outside agency, shou]d perform a yearly
assessment of each Taboratory's past.performance with respect

" to the quality of’ the research information produced, the

‘£imeliness of delivery of research resu]ts, the cost-
_effectiveness of the laboratory, and:other factors which deal
. with a 1aboratory s .performance and product1v1ty.;0n1y after
'such assessment has been performed ‘and deficiences corrected
should the scientific work (decision’'units) and resources be
assigned to a specific laboratory.

4. Good and Poor Planning!
a. Some examples of éood responses by ORD

~-The drinking water program at Cincinnati
-The animal 1nha1ation toxico]ogy program at
= RTP '
-The pesticide p110t ‘research program
involving program and laboratory personnel

SR " -The Wenatchee Laboratory studies of field

. exposure. of applicator to pesticides
R : ~ (relevant work;goes back in h1story and
T C- LT should be better ut111zed) Cee

These good responses all have a;very important common
element; namely, the participants work at good communication.
~Objectives, goals and plans are understood by the affected -
parties. Solid scientific approaches are being utilized and
researchers in the laboratory are 1nv01ved with personne1 in
the Program.Offices. : . ‘
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Figure

Diagrammatic Representation of Old and New Systems to Develop
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b. Some examples of pbor responses by ORD

The Human Inhalation Facility at Chapel Hill is an unusual
facility, engineered to deliver the desired exposure levels,
but the scientific program or plan to utilize it is totally
inadequate~- a very conspicuous waste.

The Diesel Exhaust Program at Center Hill was prevented
from doing adequate dosage response tests because of directives
from Washington. The Epidemiology Program associated with the
Diesel Emissions Program lacked adequate and mature direction.

C. Performance of Research

EPA's intramural health effects research is conducted in
two major laboratories and in portions of three other
laboratories, which were established primarily for other .
purposes. The major laboratories are Research Triangle Park,
North Carolina, and Cincinnati, Ohio.: Small programs are in
effect at the environmental biology laboratories at Duluth, Gulf
Breeze, Narragansett, and the Environmental Monitoring and
Support Laboratory, Las Vegas. There are also health-related

field laboratories in Wenatchee,“wash1ngton and-W. Kingston,
V_Rhode Is]and .

A11 of the 1aborator1es have c1ose re]at1onsh1ps with
-neighboring universities; in some cases the laboratories are
lTocated on university campuses (the main Cincinnati Laboratory,
the W. Kingston Laboratory, and the Human Inhalation Facility at
the University of North Carolina, Chapel Hill).

1. Adequacy of Facilities for Research

The facilities of the health effects laboratories are
generally excellent. The major exceptions are the RTP
laboratory and the W. Kingston facility, neither of which was
built for biomedical research purposes. Some laboratory
buildings, on the other hand, were constructed for biomedical
research within the past Five years (e.g., C1nc1nnat1) In
spite of limitations of physical plant, such as the absence of
modern animal care facilities at Research Triangle Park, EPA
lTaboratory staff have-improvised and created the physica]
conditions necessary for good research. The laboratories are,
in general, notably well-equipped for physical and chemical
analysis and modern biologic researchi they also appear to have
adequate library, data processing and statistical services on
the premises or conveniently accessible.

i~ -The Committee did not conduct a formal audit of good
laboratory practice at any laboratory visited. However, the
Committee did consider as part of their general review many of
the items that would be considered in.such an audit. It was the
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Committee's perception that additional attention is needed in
this area if EPA laboratories are to achieve the same standards

that EPA expects from research conducted outside the Agency and
submitted to the Agency. _

Some of the specialized physical facilities are unique
in the cabability of their chambers to provide accurate
concentrations of gasses and aerosols at very low
concentrations for human exposure. The inhalation facilities
at Cincinnati for experimental animal exposures and the
Inhalation Exposure Facility at Chapel H111 for controlled
human exposures are good examples.

Housekeeping and safety programs were generally quite
satisfactory. Animal facilities in only two laboratories were
examined (Cincinnati and RTP). The facilities at Cincinnati
have been approved by a national animal facility accreditation
committee, while no such accreditation has been attempted at RTP
due to its many deficiencies. Our Committee agrees with the
findings of the accreditation committee and suggests that EPA
devote the necessary resources to bring the RTP animal facility
into similar compliance.

Hivns o gl e AT ae wy

2. Staff1ng for Research

The Committee recogn1zes the role of h1story in present

. EPA staffing, not only the legacies of personnel from the
predecessor ‘agencies and programs that were coalesced into EPA
in 1970 but also the effects of legislative actions, OMB"
decisions, and civil service regulations. The Committee,
therefore, addressed only limited aspects:of the total problem,
including the effects of imbalance between funds available for
extramural research and professional staff available to monitor
the research, the availability of research staff to make
effective use of special facilities, and the utilization of
scientists from academic institutions to supp1ement EPA
research staff.

-Over the past three years, there have been several
increases in research apprepr1at1ons,“w3thout proport1ona1
increases in personnel (Energy~Environment Act, TOSCA, CAA
amendments, etc.). One result is an increase in the burden of
monitoring extramural grants .and contracts. We found great
variability from one research_program to another in the
distribution and 1ntens1ty of the. monitoring load. There was
also much variability in attitudes toward an extramural -
program. Ideally an extramural project should complement and
enrich the intramural scientific endeavor. The individual
reseéarch worker:-may or may not wish to expand his (her) own-
research effort through an extramural grant or two.
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The Committee found that some EPA scientists were
attempting to monitor six or more extramural projects and had
no time for their own research. In one instance, every member
of a laboratory division was fully occupied monitoring grants
or contracts; there was no intramural research. This is an
unsatisfactory method for estab]1sh1ng and maintaining a
program of high quality; it is made even worse when
appropriations are increased without add1t1ona1 staff
increases, as frequently happens.

EPA's special inhalation facilities were costly to build
and are expensive to maintain (over $1 miilion annually for one
facility). It is important that such - facilities be competently
and fully staffed to be effectivly used. 1In fact, these
facilities are seriously underutilized, due both to Tack of
skilled personnel and to lack of funds for research projects.
At the same time multi-billion dollar ‘decisions are being made
which would benefit greatly from the kind of information these

laboratories could provide (for example, the standard setting
for ozone and NO,).

One practice which increases available manpower and
promotes intellectual quality is the exchange of staff between
universities, industry, and the Agency (Interagency Personnel
Agreement-IPA). The exchange is largely from academic -
institution to research laboratory, and we found universal
enthusiasm for this arrangement within the laboratories.
However, there seems:-to-be little-systematic effort to recruit
IPAs; most of the arrangements develop out of personal
acquaintances. While these arrangements are mutually benefical
and should be encouraged, EPA has recently adopted a policy
which will make university recruitment much more difficult--an
academic institution must quarantee a position for a returning
IPA. This would severely limit opportunities for young
scientists in the early post doctorate period of their careers,

3. Accountability for Expenditures

~ The Committee did not discover any managerial accounting
and auditing efforts within ORD-to--(a)—analyze the- success or
failure of research projects after thegir conclusion or (b)
apply accounting methods to individual projects to determine
‘dollar allocations to equxpment salaries,- travel, and .
services. There is a remarkable and consp1cuous {ack of
- managerial auditing procedures in the ORD operation.: After
initial formulation of the decision units and their overall
budgets, the lTaboratories are assigned the implementation of
projects. In general, it is at the laboratory level that work
osunit productivity . and costs must be tracked on a continuing
basis and evaluated for effectiveness and adherence to or
departure from categorical costs of ORD operations. The
.insensitivity to project evaluation after completion of effort
was reflected by attitudes of managers and bench scientists.
The unawareness of costs was also widespread.
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D. The Quality of Health Effects #esearch

The quality of research in EPA is 1mportant not only
because any worthwhile research should meet standards acceptable
to the scientific community but also for reasons derived from
the regulatory nature of the Agency. Presumably all research
supported by EPA should be related in the short or long term to
the development of a regulation or standdrd. In this context
scientific information is likely to be examined critically in an
adversary relationship. Any sloppiness in conduct or

interpretation of the work is likely to weaken or destroy EPA's
position.

Another characteristic of a regu1atory agency is the
importance of the credibility of research supported by the
Agency. Just as research supported by industry is often
suspected of bias, whether justified or not, so research
supported by EPA 1s often alleged to be biased toward the
overzealous protect1on of public health., This question of
credibility is a difficult one and is never easily solved. For
EPA it implies a great need not only for the highest standards
of quality in scientific work but also for active and constant

efforts of EPA scientists to part1c1pate in and have the support
of the scientific community.

It was our experience in visitingﬂthe health effects
research laboratories and Program Offices that EPA has many
scientists who would be welcome in the nation’'s universities and
private -research institutions.: Many. of.the -scientists we talked
to were clear]y ‘dedicated to the best trad1t1ons of public
service in carrying out the missions of EPA. The Committee
found areas of high morale and sense of accomplishment, but was
disturbed to find areas of low morale and frustration from
frequent changes of research direction or even the absence of a

sense of direction, often stemming from frequent changes in
leadership.

In trying to assess quality, the Cohmittee used what it
could of the usual criteria for evaluation. The legal
counsel's interpretation of the Privacy '‘Act did not permit-the
Committee to request a curriculum-vitae of any scientist, but
many offered them voluntarily. The following information was
usually obtained from each research unit: the number of staff
‘With research doctorates; the scientific publication record of
the unit, in peer reviewed Journals and - others, the statistical
and,computat1ona1 resources” of the unity; the procedures used for

‘peer review; and a sense of the inte11ectua1 climate of the
unit, ]

..The Committee also examined the- procedures used in..conduct
of extramura1" research through grants and contracts.

Consultants were added as necessary to evaluate specific
programs .and special facilities such as animal housing and care.

These and other aspects of quality assurance are described under
the headings that follow.
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1. Publication and Report1ng of Research
Results

Scientific investigators are part of a tradition
which places great importance on scientific peer review of
results prepared for publication in professional journals. As
with other characteristics, there was high variability of
attitudes and procedures among the different laboratories and
divisions of laboratories. Some resembled university
laboratories in their emphasis on scientific peer review of
research plans and peer review of manuscripts before submission
to high quality journals. 1In these cases publiication was seen
as an incentive for promotion and professional advancement.
Publication in peer reviewed journals enhances the probability
that a product of research will "stand up in court.” These
research units usually had strong interactions with local
universities and promoted attendance at scientific meetings,

development of symposia and workshops, and participation by
IPAs.

At the other extreme were units ihat appeared to put no
emphasis on publication in the scientific Titerature and who
sensed that there was no incentive in EPA for such publication.
Others recognized the desirability of  such publication but felt
so overwhelmed by otheér respons1b111t1es that they could not
find time to publish. Some felt ‘that 1nterna1 reports were all
that the Agency expected ,

The po11cy on review of manuscr1pts var1ed from in=- house
review only to submission of the document to up to five
external reviewers. Some scientists not only met the formal
requirements but also sent their manuscripts to one or two
personal acquaintances whose opinions. they particularly valued.

To ensure acceptability of research results, the studies
must be reviewed by one's scientific peers and published in a
reputable journal. Failure to so treat results of research
investigations involves the risk that review will occur at K
later date, with possible refutation of results and " ~77 "~
embarrassment to the Agency. Specific mechanisms must be -
established to require peer review of ORD results and to
encourage prompt publication in peer reviewed journals.

- Attendance at profess1ona1 scientific meetings to present
research results -is not- cons1stent]y encouraged. "

It has been argued by some 1aboratory staff that peer
review and publication are not necessary for mission-oriented
wzresearch;:the EPA focus.: The:Committee rejects this viewpoint;

applied research, often with short-term goals, must be reviewed
and published as surely as that related to more fundamental
..investigations. Applied research is the final -product of years
of basic research and should receive even greater review.
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2. Quality Assurance in Grant§ and Contracts

Examinations of this important component of the
health effects research program reveaied serious problems,
which affect in-house performance as well as the quality and
relevance of extramural research. One aspect is wide
variability in funding from year to year and the assignment of
funds without any addition of personnel (this happens with the
Energy-Environment "pass-through" appropriation, for example).
‘Another serious problem is the uneven distribution of
monitoring responsibility among scientists in a laboratory

unit; some are overloaded to the extent they cannot possibly do
a sat1sfactory job. |

Both the ol1d and new planning systems give authority to
laboratory directors to obtain extramural services through
award of contract or grant funds. Laboratory directors rely
upon their managers to allocate resources under their juris-
diction to complete work unit tasks. Thus there is local or:
section management -of contractors performing services for ORD.
In depth examination of several of the laboratory, sub-unit
extramural program procedures for contractor selection,
monitoring and evaluation revealed good examples of contractor
or grantee selection based on submissions and competitive
selection. There were also examples of selection of weak or
incompetent applicants, faiture of laboratory staff to -monitor
performance, and almost a total absence of evaluation of the

final submission and 1ts re]evance to the ORD program and EPA
in general. - _ Lo S T

Some scientists see grants and contracts as a desirable
extention of the scope of their personal efforts and en-
hancement of their contacts with the scientific community.
Indeed, a healthy balance between intramural and extramural
work can benefit both EPA and the universities. These kinds of
relationships do not currently appear to be the norm.

Three kinds of arrangements are used for support of the
extramural research program: contracts, grants, and
coopérative agreemérits. Increasingly; contracts-have also been
used to provide operations and maintenance-services directly
supporting in-house efforts. The Committee did not
-systematically examine the quality of contract research and did

not look at all of the cooperative agreements, a recent
deve]opment wh1ch has been 11tt1e used so farw =

I ] R T I

EPA has more specvac requ1rements for the award of
contracts than for grants. The Committee was told repeatedly
that grants are being used increasingly, because processing
~them~is:easiersand takes less time (three or four months,~------

instead of six months to a year for a cqntract).

—-w Examination of selected files indiéated<thatwihe,review
procedures for grants were being abused in at least one
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laboratory. There were examples of critical reviewers recom-
mending that the work not be funded or stating that the

proposed project was only marginally acceptable. Yet the
project officer proceeded to rationalize the reviewer's comments
and indicated alterations in the study protocol of the grant
applicants which would overcome the objections of the reviewers.
Because the proposed project review and the project officer's
revisions were performed near the end of the Federal fiscal
year, the funds were awarded without either further submissions
or a modified submission by the applicant. In one example,
inquiry revealed that one year later the project monitor still
did not know if the grantee had modified the protocol, added
additional personnel, etc., as was recommended by reviewers and

as was rationalized by the project off1cer in justification of
awarding the grant.

In other examples the Committee found that external reviews
were not obtained before award of grants. {(Some EPA staff
informed the Committee that soliciting external reviews of

contract proposals was illegal, except with permission of the
applicants.) ,

Scientists were encountered who had difficulty keeping
track of the number of awards they were assigned to monitor;
-they were not familiar with the details of extramural contract
or ‘grant work as it progressed.--The quality of investigatory
work external to EPA 1aborator1es and supported by ORD funds was
.highly variable and of great concern, mainly because ORD
oversight was usually Tlacking., It requires project monitoring
effort to ensure that contractors or grantees perform responsive
work on a timely basis. There is an efficient "mix" of one's
own research and that of others that can be effectively
monitored. Conversations with ORD laboratory staff suggested
that monitoring one or two contracts or grants total11ng perhaps
$100-150,000 per year would be a stimulus to a senior ORD
sc1ent1st. More extensive monitoring responsibility is a burden
to the ORD scientist and, even more important, he/she cannot
efficiently discharge the monitoring responsibilities. Some
-research units-are so -heavily committed te monitoring grants and
contracts that no scientist in-the .unit-has-any time for his/her
own research. The lesson is a clear one; Congress should not
increase R&D funding without concomitantly increasing ORD

staff1ng or without identifying a1ternat1ve approaches.

... A frequent comp1a1nt was that mon1tor1ng was hand1capped by
wthe absence of travel funds for the project officer -to visit the
institution where the research was be1ng done.

=z -...-Grant .applications.are of two-types--solicited-and--.-

unsolicited. The latter presumably represents the spontaneous
interest of university scientists to do research on
_environmental problems in which EPA might be interested. . The
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common response to the Committee's inquiry was that unsolicited
grant proposals have almost no chance of being funded, primarily
because they are Judged “not relevant." It seems clear that EPA
scientists are using grants in lieu of contracts, that they
monitor them 11ke contracts, and that there is Tittle
opportunity for "investigator 1n1t1at1ve.

The mechanisms for soliciting grant proposais vary from one
unit to another. We found Tittle evidence that EPA has found

effective ways to interest university sc1ent1sts in its problems
on a sustained basis.

Another practice, employed to extend the time for longer-
term research but with the potential for abuse, is the "front-
end loading” of a newly awarded grant. In this practice the
amount of the award may be as much as twice the amount of the
first year's budget. The investigator can then request an
extension for a second year without additional funds, an action
routinely granted without a c¢ritical review of research
progress. The Committee does recognize the need for assured
funding of projects that may require more than one year to
comp]ete. However, if funds required for more than the first
year's operation must be obligated, the project must be :
carefully monitored to assure that funds for the second year are
“required and appropr1ate1y used. FREE: e

Another shortcoming of the present EPA system is the
absence of "a routine operational audit .of-the quality of.
extramural research. Individual scientists and 1aboratory
directors told us that a contractor or grantee who performed
poorly was not likely to obtain another grant or contract. This
informal and spottily used system is not adequate to assure the
high quality of extramural performance.

ORD's entire program to make extramural awards of funds
under contracts, grants or cooperative agreements requires a
thorough overhauling. Extensive standard operating procedures
for awarding grants and contracts exist in the Agency; they are
voluminous, difficult to comprehend, and are avoided by- -+~ -
laboratory staff. ~It is necessary to establish simple,-explicit
procedures to be followed by laboratory directors and scientists
~throughout the 1ife of an extramural award.. At present,

laboratory directors are expected to satisfactorily complete
work unit tasks; extramural projects are their choice and
responsibility. -The Committee recognizes the néed for .. ... -
extramural assistance, particularly if the-trend continues to
increase ORD dollars without increasing the number of positions
for investigators, but the procedures for extramural programs

" must be: placed on a more-xdefensible -basis throughout ORD.. ...
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3. Career Opportunities

The civil service system was examined as an influence on
the quality of research programs and on career opportunities for
EPA scientists. There were several examples of negative effects
of the civil service system; for example, it does not permit the
flexibility to hire new people or to move people as program
orientation shifts. Consequently, there are cases in which
excellent scientists are placed on projects where their
expertise is not needed and where they have to be "re-tooled".

Although the Committee talked to people who had been
promoted because of the quality of their research, more
frequently promotion related to the assumption or increase of
administrative responsibility. Many times a good scientist
makes a poor administrator, but the scientist takes the
administrative position for the higher salary, not because he or
she has management skills. Talented researchers must be
encouraged to continue as investigators. Mechanisms must be

instituted to further their prcfess10na1 development and their
allegiance to the Agency.

It appears that the policies and procedures for
advancement do not encourage the emergence of either top..

. scientific or managerial-performance.. The system does encourage
" job-hopping by bright people, particularly those in Program
Offices. A promotion ladder based on;scientific achievement

- rather than administrative-responsibility would help to solve

this problem. Many industrial research Tlaboratories use dual
ladders for advancement-- administrative and research. Senior

research personnel are rewarded with remuneration and privileges
comparable to those of a senior manager. ORD is experiencing
difficulty in retaining research physicians, epidemiologists,
and toxicologists, among others. At the time of this writing,
the Human Inhalation Laboratory in Chapel Hil1l, N.C., a unique
facility, is virtually without phy51c1ans to perform the
research vital to scheduled regulations in the air media.

.. Administrative mechanisms should be developed to offer a
challenging career ladder to theSe professionals if first rate
health effects research is to be performed in ORD. The
Committee recognizes that many of the reforms addressed

- elsewhere in this report will improve conditions for these
“professionals, but an explicit analysis of conditions and

“incentives related to a research career in ORD must be performed
and improvements 1mp1emented where necessary.

4.w Other Components of Qua11ty Assurance o
Performance evaluat1ons of 1nd1v1duals and 1aborator1es

are often perfunctory. Many individual scientists were unclear

~about the criteria applied to their evaluations and advancement.
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Evaluation of laboratories is not being done in terms of good
laboratory practices, rewards and incentives, budget and
resource allocations, and accountability.

Personal scientific integrity is difficult or impossible to
determine in a study of this kind. To the extent that personal
conversations, attitudes expressed, and .measures taken to assure
the quality of research, design, and analysis can be used to
assess scientific integrity, the Committee was favorably
impressed. If there were subtle biases in the interpretation of
research results, they were not detected in this study.

There are periodic "program reviews" in which head-
quarters' staff members visit the laboratories. These are
described by the laboratory scientists as superficial “"show and
tell" sessions. There is Timited scientific feedback from
headquarters' staff, and the only benefit to the laboratory is
the stimulus to prepare material for presentation.

By contrast, it was noted that when NIH is involved in a
jointly sponsored project, there is a visit by NIH staff
members, who conduct an 1ntens1ve critical analysis of the
proposed research-project.. EPA. -staff who have thus-been "nailed
to the wall" to defend their projects say they would welcome

A th1s k1nd of eva]uat1on of EPA proaects. 

. There appears to be a general 1agk of understand1ng of the
Science Advisory Board and its constituent committees by
laboratory staff. In view of this, it was not surprising that
the Science Advisory Board was criticized for its lack of
scientific interaction, failures in communication, and lack of
subsequent feedback.

5. Interagency Agreements

The Interagency Regulatory L1a1son Group (IRLG) is a
“new activity which seems to—-be off to a promising start. Since
it is  a developing program, no attempt was made to evaluate it.

.Other programs involving interagency agreements have had
. mixed success, at. best. EPA has substant1a1]y supported the
"National Center for Tox1colog1c Research since its inception,

- owith Tittle- evidence of any product ‘benefiting EPA. Disap-

pointment was also expressed about interagency agreements with
Los Alamos and QOak Ridge National Laborator1es and three of the
Nat1ona1 Inst1tutes of 1ea]th. :

A s1gn1f1cant port1on of EPA S health effects research is
supported by interagency agreement for the special Energy—

- Environment -appropriation. No attempt. was made to examine this

program in detail.
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E. Other Relevant Topics
1. Long Range, or Core, Program Research

There are subjects for research which are important
. to several of the media programs. Examples are the properties
of particle dispersions, be they in air or water, because of
their relevance to collection of the disperse phase prior to
effluent discharge, to particle deposition in the human
respiratory tract and to particle retention or solubilization
in the human gastrointestinal tract; epidemiological
methodology because it is a major tool for relating exposures
to pollutants to potential effects in the exposed population;
and techniques of risk assessment and presentation of the
implications prior to judging acceptab111ty of risk. There
should be a long term ORD investment in researchers and
facilities to develop highly active and productive groups in
those areas of research which are central to large segments of
Agency regulatory activity. This investment is currently being
augmented by initiation of extramural university centers. It is
planned to shuttle ORD staff between their resident
laboratories and the centers for "leaves of absence" during
which they can pursue studies in core areas while upgrading
their. capabilities on a university campus..- We-applaud this
‘pltan, but also see the need for small, active core reésearch
groups: in ORD laboratories. Allocation of a specific
percentage, at least 10%, of the ORD budget for relevant
research in core subject areas, but not on projects
specifically -traceable to..immediate. program needs (6 months-2
years), is a reasonable assignment~of funds. ""Thére is no
obstacle to this programming of funds under the present
procedures for funds authorization. They are part of the funds
assigned to research for the specific statutes, because results
will be applicable to those statutes, as well as to others,

2.  ORD/Congressional Staff Information Transfer

The relationship and relevance of ORD projects to
regulatory needs is not always obvious, particularly to non-
scientists. It -is—-essential-—-that members of- Congress and their
-staffs understand the.-efforts of ORD.--Such understanding does
not develop accidentally. ORD should develop a plan to
regularly inform interested members of Congress and their .
staffs of the results of ORD efforts and the manner in which
: they further the goals of statutes administered by the Agency.

. ORD's..investment in what is essentﬂa11y .an. educational progran
for 1eg1s]ators should involve ORD's most senior scientific
staff. It is critical’ that this communication effort include
laboratory personnel who are directly involved in the conduct
-.0f _research. We note the 1978 and 1979 Research Outlook efforts .-
by ORD, but believe efforts must go far beyond this and must
incorporate personal communications, as well as transfer of
. printed information. The concepts. of chronic-disease, multiple
etiologies of disease, host factors, and cumulative effects, to
name only a few, are complex and crucial to understanding the
underlying approaches to research in ORD.
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VI. UTILIZATION OF ORD RESULTS

Different Program Offices utilize ORD research results to
different extents. Senior program managers indicated that they
did not Took to ORD for results; rather, :they sought capable
Taboratories and investigators related to their needs, be they
within or outside the Agency. A Rad1at1on Program manager
indicated that ORD has 1ittle capability to assist them; ORD
has no capabilities in the area of biological effects of noise,
ORD appears to have little involvement with the Toxic Substances
Office. The Water Program draws heavily on ORD at the .present
time, and recently ORD had a major involvement in the
formulation of criteria documents for 65 water pollutants.

The input of research to the screen1ng test and risk
assessment process was clearly evident from the Drinking Water
Research Program in Cincinnati and the Pesticide Programs at the
Gulf Breeze and Wenatchee Laboratories. Their scientific
standing is recognized. The respective leadership has :
maintained the kinds of communication necessary (wwth the help
of pilot research committees) to keep the personnel in
Washington knowledgeab1e and involved.

It is not surpr151ng to f1nd that the utilization of
results from ORD projects is not . carefully tracked when. the
joint planning of research by Program-Offices and ORD is in-its:
infancy with the pilot research committee program. Program
managers elaborated on.many needs--not being met by ORD; there
were few illustrations of ORD responsiveness to programs and—— -
subsequent incorporation of results into regulatory programs. On
the other hand, ORD staff were often praised for their responses
to requests for preliminary review of regulatory documents,
consultation on imminent regulatory submissions to the courts
and, in general, what can be characterized as technical support
to the Program Offices. The Committee was not able to estimate
the average percentage of ORD professional staff time devoted to
technical support; it varied with individual research sections.
It was clear that in some instances it represented a s1gn1f1cant
portion of-some individuals' time+-—This-technical support has..
on some occasions played a critical role in the.Agency's.
formulation and defense of regulat1ons.:

The ORD funct1on in the Agency is defens1b1e ma1n1y on the
basis of program utilization of insights and results developed
intramurally or extramurally under its auspices -and guidance.

The Committee found that ORD did not fully recognize-or~acceptf§11 

this criterion for judging its efficacy, had not developed
mechanisms for efficient utilization of research results by
Program Offices, and did.--not-maintain records of results which.
had been incorporated into regulations..

ol B TR Y
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VII. STATUS OF IMPLEMENTATION OF TWO SETS OF NATIONAL ACADEMY
OF SCIENCES (NAS) RECOMMENDATIONS TO EPA

The analytical study of Research and Development in the
Environmental Protection Agency conducted by the Environmental
Research Assessment Committee (John M. Neuhold, Chairman), of
the National Academy of Sciences, National Research Council,in
1974 and 1975 set forth a number of useful recommendations.*

Before that, a Review Committee on the Management of EPA's
Research and Development Activities (Robert W. Berliner,
Chairman) had developed recommendations submitted to the Agency
on August 27, 1974, Our Committee (HERRG), therefore, in its
collective judgment, has attempted t0 evaluate the extent to
which former recommendat1ons have or have not been implemented.
This final exercise was undertaken at the end of our study when
all visits had been completed. It was possible by this means to
add a different, but closely related, viewpoint against which to
compare our own observations of performance and changes during
the past four years.

Although there has been significant improvement in
selected aspects of EPA research planning and management, most
notably the development of pilot research committees w1th
representatives from across the-Agency, the overall p1ann1ng and
management system is still unsat1sfactory. Many of the reasons
for inadequacies in the system in 1974 still exxst today and
will be enumerated in:the- fo110w1ng.1¢¢>v-ﬂ T T
A. Recommendations from the Environmental Research

Assessment Committee of 19/5 *¥

(1) "EPA's research and development should
concentrate primarily on support of the Agency's
decision mak1ng and anticipation of future
problems."

There are improvements arising from better communications
between research workers in the labdoratories and " the Program
Offices. The pilot research committees have~helped establish
communications and understand1ng.

*Ana}yt1ca1 Studles for the U.S. Env1ronmenta1 Protection

“AAgency, Volume -TI1; "Research and Development 1in the

"Environmental Protect1on Agency," Environmental Research
Assessment Committee, Commission on Natural Resources, The
National Research Council, National Academy of Sciences,
‘Washington; D.C. 19770 -~ S T e e

**Ibid., page 2.
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(2) "“EPA should supplement its primary research
responsibilities with some fundamental research
to help advance understanding in environmental
sciences and technology."

Planning for fundamental or longer term research is still
inadequate. However, to achieve the right kind of balance there
first needs to be a close and direct relationship between
researchers and program managers. Both must understand the

research process and information needs of the regulatory
process.

(3) "A new legislative mandate will be required if
EPA is to conduct effective ant1c1patory and
fundamental research.”

The HERRG Committee does not agree'that additional
legislation is needed to fund and conduct "anticipatory and
fundamental research." ,

(4) "We recommend that the Office of Science and
Technology Policy (O0STP) develop a federal
environmental research, development, and
demonstration strategy that dncludes designation-
of the appropr1ate roles of all participating
federal agencies and existing interagency

. ..coordinating committees, and delineation of_ the
relationships between federal and nonfederal
research and development. The OSTP should
coordinate the implementation of the strategy
through its mandated consultations with the
Office of Management and Budget (OMB) about the
scientific programs of federal agencies.”

This recommendation has not been fo]lowed per se.
However, the Interagdgency Regulatory Liaison Group is seen as an
excellent initiative which has the potent1a1 of reducing
"~ duplication and confusion among-agencies.— Better-coordination
of research efforts and better agreement on the-methodologies .
applicable to hazard assessment are encouraged by this
Committee. -

(5) ~"We recommend that the managément of all research
~=--- .- -.and -development .in-EPA be centralized in the
T Office of Research and Development (OR&D)."

There seems to be progress in uentra11z1ng the management
of -R&D within ORD, but -a number of Program Offices administer
R&D contracts and grants directly. The Committee urges that
this Academy recommendation be implemented to assure that proper
oversight and scientific peer review be applied whenever _
research is conducted by the Agency.
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(6)

A number of areas within the present EPA research and
development program are still not aligned within a logical

"EPA's research program needs to be better

organized for balance and continuity, through
planning developed around a logical conceptual

framework of environmental protect1on..."

conceptual framework of environmental protection and thus are

not as effective as they could be.
proposed in the earlier NAS/NRC report {1977) still appears to

The conceptual framework

offer a sound framework for the assessment of research needs,

- the planning and conduct of research,
research results.
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(7) "A central function of scientific support to
decision making should be to provide integrated
assessments of available scientific, technical,
and economic data pertinent to pending decisions
in forms suitable for use by Agency decision
makers. We recommend that the'1mportance of this
function be recogn1zed by g1v1ng it formal status
and organization in OR&D." :

The importance of integrated assessments continues to be
recognized, and the Agency is moving toward establishing the
formal organization requ1red to make such assessments. When
such an organization is fully operational, it should be of major
assistance in providing information that: is useful to the
regulatory decision makers; but of equal' importance is inform-
ation that is crucial for the planning of a responsive research
program. Carefully conducted assessments can identify gaps in
research information or parameters that have the greatest
influence on the effects of emissions. In the absence of such
assessments there is a risk that research efforts may ‘be
directed to developing information that may have 1imited value
in establishing or. reassessing standards or in gu1d1ng their
enforcement.

(8) "The research planning>system'now'in use in OR&D,
characterized as "top-down" in structure, should
be retained for .research. in support_of decision
making. -For ant1c1patory and fundamenta4~m~ﬁ» :
research, however, we recommend a "bottom-up"
scheme that relies on the scientific community to
identify research needs.” ' ,

Except for the pilot research committees, the planning
process remains "top-down." Substantial improvements are needed
to achieve involvement of those generating and using the data.

(9) "We recommend that block funding of extramural
- -grants, contracts,. and-interagency agreements be .
considered as a mechanism_to. éstablish centers of
excellence, federally funded contract research
and development laboratories, and umbrella )
1nteragency agreements to supplement the intra-
—- —.-mural research and deve]opment program.:

- To date block fund1ng mechanTSms have not _been extens1ve1y
used by ORD, although legislation has provided the opportunity
for use of cooperative agreements that may very well match ORD
needs~ - -ORD. has made preliminary plans for using such agreements
and should proceed expeditiously to implement their use. Such
agreements offer an opportunity for a complementary approach to
the present system of grants and contracts for extramural
performance.
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(10} "A11 proposals and compleéed research should be
subjected to review on their technical merits by
scientific and technical peers.”

Peer review of proposals and completed research was
inconsistent and, in many cases, inadequate.

(11) "We recommend the use of a parallel grade
advancement system, based.on performance of
research, that does not require researchers to
assume adm1nxstrat1ve or manager1a1 tasks to
attain promotions."

There was 1ittle evidence of implementation of a parallel
grade system. In some cases, individuals have accepted
administrative or managerial assignments based on the perception
that such assignments are critical to obtaining promotions.

B. Recommendations of the Review Committee on Management
of EPA's Research and Deve}opment Activities *

The Review Committee report noted that the present (1974)
- "QOffice of Résearch and Development planning and managément
system fails to meet the needs of the Agency"” and proceeded to
identify two mdin categories of failure: (1) the.nature of the
system itself and (2) external constraints as perceived by the
0ffice of Research and Deve1opment and commun1cated to the
‘Review Committees. .. LT L e : ,

1. The nature of the system itself.

ae “Planning is separated from _
responsibility for execution, leading
to severe resentment among performing
researchers. The assignment of
responsibility for specific actions and
decisions is difficult.”

" There is still an 1nadequate 11nkage between plann1ng and
respons1b111ty for execution that is apparent, in varying
degrees, at all levels of the organization be]ow the Assistant
Administrator for Research and Development.  An individual
résearcher charged with .responsibility for perform1ng a task may

‘have no 1nput to the planning of that task.

b. “Pr1or1t1es do not reflect ‘the needs of
regulatory offices and regional offices
because of the 'vacuum cleaner'

“approach to soliciting ideas, and the
system-induced barriers to using common
sense in the selection process."
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1
There has been improvement in the establishment of

priorities in selected areas, most notably those for which pilot
research committees have been established, to yield a research
program potentially more responsive to the needs of the Program
Offices. In other areas, the research program is Tess clearly
defined and priorities have not been established. Faced with
necessarily limited resources, the responsible individuals have
frequently elected to continue work in all areas at a reduced
level of effort rather than electing to eliminate or defer the
lowest pr10r1ty projects. The result is a reduced potential for
success in the highest priority areas because of lack of funds.

c. "Inadequate attention has been pa1d to
the possibility for trade~offs, or
modifications in budgeted costs, among
various projects. This has aided in
the development of a situation where
there is only a series of discrete
projects and no Agency program. This
situation is further aggravated by the
absence of Tong-term (3 5 year)
planning.”

Long range planning within the Agency remains 1nadequate.
The large portion of the planning within ORD-is- necessarily
dependent upon the needs identified by the Program Offices.
These long-term needs have..often been .inadequately stated, if
at all, thereby handicapping the development of a responsive -
long-term research plan. It was originally anticipated that
the pilot research committees would develop a strategic plan
for their areas of responsibility. However, this was not done,
in part because of the timing and pressure of the ZBB process
which forced the pilot research committees to take a shorter-
term outlook. An additional factor which should also be
recognized is the reluctance of some individuals to engage in

def1n1ng a strategic plan until they are certain that managers
are serious about the effort.

i

d. " The comp1ex1ty of the system makes 1t
counter-productive. The ,JJarge amount
of paperwork and excessive bureaucratic
review is a wasteful consumpt1on of
time -and-energy. The needs of the .
Agency are complex; however,-this does - . ---
‘not change-~but rather heightens--~the
need for a simple and understandable
planning and reporting system clearly
directed by the Assistant Adm1mistrator
and in which field personnel have a ’
real participatory input.” i
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The planning and management system is still extremely
complex, involves a large amount of paperwork, and is often a
waste of valuable time.and energy. An Tnadequate amount of
authority has been delegated downward to the Taboratory
directors and lower echelons of the Agency. In those cases
where authority has been delegated, there appear to be excessive
requirements for keeping all upper levels of the Agency
informed. - One example is the use of the highly structured
quarterly "Project Status Reports, " which include detail at the
task Tevel (tasks ranging in expend?tures of less than $10,000
to over -$200,000 per year), the volume of material deve]oped at
the Taboratory scientist's level is passed successively to the
Division Director, the Accomplishment'Plan Manager, and the

Office of Health and Lcolog%ca? Effects and its various staff
units. .

e. “Accountability is made impoessible by
the parallel but separate management
systems--some for housekeeping and the
others for program content--and by the
hopelessly complex Program Area
Manager-Program Element Birector-
Program Assessment Group-Strategies
system which obfuscates management
responsibility." . . . . : : BRI SR

The chain of accountability is eXtreme]y difficult to trace
from the laboratory scientist (either. in-house or engaged as a
contractor or grantee) to the- Ass1stant Administrator-for
Research and Development. The "chain of command" is excessive
with numerous intermediate steps that serve only to delay or, in
some cases, reprocess information without serving any clear
management functions to enhance research productivity,
efficiency, or responsiveness. Indeed, in many areas the number
of information reprocessors and/or relayers makes it difficult
to identify the laboratory scientist.

f. "Excessive requirements for detail at
all planning levels. lead to an = - o
oversized headquarters staff and to the o
stifling of 1nnovat1on in the
laboratory.” .

The level of detail required -at all levels and the transfer
of materials with limited informational-or management value
continues to contribute .to the maintenance of an overly large
Washington staff. 1In what appears to be a contradiction, the
Washington staff is understaffed in relation to the amount of
material being transferred and processed. Unfortunately, much
of this effort is misdirected. Because of the attempts to
maintain detailed accountability of even extremely small
projects, the innovative responsibilities of the laboratory
scientists continue to be unfu1f111ed.
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g. “"The existing management structure does
not allow for the corrective feedback
and flexibility which are essential to
any successfu] research and deve]opment
program."

Because the "chain of command" is so long and the
communication pathways are jammed with trivia, corrective feed-
back does not occur at the level required for effective manage-
ment. The rigid system of accountability to the laboratory
directors diminishes the flexibility neeéded for operation of a
responsive and innovative research program.

h. "A long-term program designed:to meet
stated goals is missing and this is
vital for any scientific venture.”

The ORD program has few clearly stated long-term
strategies, specific to each Program Office, with easily -
identifiable objectives and goa]s. In the absence of long-term
objectives and goals, the Agency's research and development .
resources seem excessively preoccupied with meeting short-term

goals, some of which are restatements of goa]s not previously
attazned

i, "A false sense of control is. generated

by the h1gh1y structured mechan1sm for
p]ann1ng.; . ) s

The highly structured p1ann1ng and contro] system, wh1ch
generates considerable activity, has promoted the feeling
that something is happening that is of .a positive nature. The
widespread lack of clearly stated and agreed upon long-term
objectives and goals, however, makes it difficult to determine
whether the movement is positive, negative, or random in nature.

j. "Relationships between the headquarters
and field are strained at best; a state
of frustratjon in-the field staff is
apparent.” e . : .

Considerable frustration is apparent in many of
the organizational units below the Assistant Administrator's
office. In many cases, the individuals have resigned themselves

to tolerating a work environment that "8 constant]y chang1ng,
but rarely for=-the better.

2. External constraints as perce1ved by the Offlce of
Research and Bevelopment. - : o

a. "Enabling legislation is noncoherent
and mandates a.set of unbalanced and
uncoord1nated research obJectxves and
timetables."
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The enabling legislation for the ‘Agency has been
and continues to be viewed as noncoherent, mandating a set of
unbalanced and uncoordinated research objectives and timetables.
Since the enabling legislation has not and may not be changed in
the near future, ORD has no real choice but to accept the
situation that exists and strive to adjust its planning and
operations accordingly.

b. “The lack of an integrated approach to
environmental pollution control in the
Agency as a whole makes an integrated
research and development program very
difficult to form."

Although some individuals view the Agency as not
having an integrated approach to environmental pollution
control, some progress has been made, 'and the use of approaches
such as the pilot research committees offers the opportunity for
developing an integrated research program with -long-range
objectives and goals as recommended in%1974.

c. "Civil Service rules, parochial
pelitical pressures, and human nature
combine as barriers .to the . :
simplification, assembly into 'critical
masses,' and logical organization of
the research units which were 1nher1ied R
by EPA when it was created.™. :

Civil service rules, parochial po]itica] pressures, and
human nature continue to be barriers to simplification, assembly
into "critical masses,” and logical organization of the research
units. Of perhaps equal importance has been the failure to
recognize that in the absence of a clearly recognizable research
and development strategies specific for the Program O0ffices, the
constraints of civil service rules, the influence of political
pressures, and human nature will have substantial adverse
impacts on the research program. An identifiable strategy with
well thought out - -objectives and goals will go a long way toward
minimizing the impact of factors that can push a reaction-
oriented program, with ill-defined objectives and goals, off
course. “As addressed elsewhere in this report, civil service

rules do adversely impact the research program, and suggestions
for change are offered. However, in the absence of -changes 1in
the rules, the situation must be accepted and plans developed
~within the constraints of ‘the rules. Parochial political
pressures have been, and probably will continue to be, brought
to bear. However, 1t should be recognized that the Agency has
strong political supporters, who can counter paroch1a11sm if
they know that the Agency has”a research program that is
scientifically and managerially sound and programatically
responsible with™“a plan for the future. Without question human
nature may at times offer constraints, :but, if properly
directed, can also provide forward momentum.
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d. "A level budget (except for the energy
‘roller coaster' of FY 74,75,76)
prevents transitions wh1ch wou}d be
possible in a steady growth situation.
An internal 'roller coaster' budget
appears to be part1cu1ar1y d1srupt1ve
to individual projects."

The level budgets of fiscal years 1974, 1975, and 1976 were
given as the reason for the failure of the ORD planning and
management progression. The level budget was said to prevent
transitions that would be possible in a steady growth situation.
Recent budgets have shown an increase; however, transitions do
not appear to have occurred any more smoothly. A concern raised
even more frequently than the shortage of funds is the
.restriction on the number of full-time employees. Although the
impacts of the restriction are real, little has been or is
1ikely to be accomplished by merely accepting the OMB mandated
personnel ceilings until they can be changed. Until changes are
made, it would seem prudent to exercise greater care in the use
of available personnel and to have a strategic plan for addition
of personnel when vacancies do occur. Such a strategy for the
management of personnel resources is an essential part of the
total Agency research and development plan and is the only way
the personnel resources (as to number of individuals with
specific types and levels of disciplinary tra1nzng) can be
matched to the 1ong term needs of the Agency. .

The 1974 letter report of the NAS/NRC Review Comm1ttee listed
four major recommendations.* The recommendations have been
implemented to varying degrees and, even where not fully
"implemented, still. seem appropriate. Because they are still
germane, each is reviewed below. :

1. "The Environmental Research Objective Statement-
Research Objective Achievement Plan-Program Area
Manager-Program Element Direction-Program
.Assessment Group-system should be .abolished.
Responsibility for carrying out a program.
designed to meet the goals of the O0ffice of
Research and Development should be delegated
directly to the National Environmental Research

. Center directors. Resources of manpower and
~money. should be allocated-directly to each-=
National Environmental Research Center." -

-*Ibid. . page 98.
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-- The planning and management system referred to has
been largely abolished. It has not been replaced by a system
that is understandable to all parties involved; thus vestiges of
the old system remain. The five Pilot Research Committees cover-:
a portion of the ORD program and partially meet the planning
function requirement. The National Environmental Research
Centers and related field stations in existence in 1974 have
since been separated into 15 individual laboratories, which
report through four deputy assistant administrators to the
Assistant Administrator for Research and Development. Although
allocations of resources are made directly to the individual
laboratories, there appear to be numerous strings attached which
severely restrict the authority of the' laboratory directors.

2. "The line reporting within the 0Office of Research
and Development should be from the National
Environmental Research Center directors to the
Assistant Administrator. The Assistant
Administrator should have a small staff to
perform only staff functions and not to serve as
a filter or layer through which the National
Environmental Research Center directors report.
This should develop into a simple pyramidal
management system through which all ddrectxon,
supervision, and evaluation is accomplished.

This would, in-effect, eliminate all lYayers or
parallel management plans and ‘result in a clear
chain of authority from the. individual -
researchers to the Assistant Administrator for
Research and Development. The pyramid should
decentralize quickly from Washington Headquarters
to major field units. The Heddquarter's staff
should be trimmed appropriately and those
necessary for "Washington liaison" activities
clearly labeled. We did not have sufficient time
to evaluate the role and position of the
Washington Environmental Research Center. Such an
evaluation should be made.

"Because -of the recent format1on of the
‘Agency by coalescence of disparate portions
of other agencies, a particular need for
- intra-agency communication exists. To this
~end, a planned continuing rotation of field
o personne1 into and._back from-a small
-Headquarters staff unit and between other -
units should be carried out. Short term,
non-government talent should also be worked
1nto th1s rotation system.”
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~--The Washington staff of ORD is stiil quite large with
a relatively large number of individuals serving in special
staff roles and on numerous ad hoc committees. Clear chains of
authority do not exist between individual researchers and the
Assistant Administrator for Research and Development; rather
there are numerous filters through which.information exchange
must take place. Despite the largeness of the Washington staff,
many appear overwhelmed by their work load, while others
apparently fill slots for which there are no longer meaningful
work assignments. Approximately 90% of the work load seems to
be carried by one-half of the staff.

Communication between Program Offices and the Office
of Research and Development has been virtually non-existent in
some areas. The five recently organized pilot research
committees appear to have helped improve: intra-agency

communication and offer considerable prom1se for further
improvement.

Rotation of field personnel inmo and back from head-
quarters has occurred to a limited extent, but more exchanges
are needed. A limited number of short-term, nongovernment
individuals ‘have rotated through the system,rhowever more
exchanges of th1s type are also needed.;

3. "The funct1on of the Ass1stant Adm1n15trator
for Research and Development .should be to
assemble, analyze, and .clearly define Agency
research and development needs and objectives
with the participation of the other Assistant
Administrators and the National Environmental
Research Center directors as the mechanism to
develop goals, programs, and .priorities. He
should ailocate objectives and the resources for
their accomplishment to the National
Environmental Research Centers. Once allocation
is decided upon, the performer of the research
or development _should be linked directly to the

user- of-the projected-output for 1nformat1on
exchange. : ’

”"A performance evaluation should be set up to

“ include continued inputs.from users, and outside
~v1szt1ng committees reporting at a h1gh level
.’should be regularly employed. The system of
visiting committees employed. by the National
Bureau of Standards should be studied for

) app11cab111ty.

"A plan for a 3-5 year per1od to be revised at
least annually should be developed.”
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~-The Assistant Administrator for Research and
Development has not systematically assembled, analyzed or
clearly defined research and development needs and objectives.
"The Research Outlook: 1978-1983", which has been published, and
"The Research Qutlook: 1979-1984", currently nearing comp]etion,
are perhaps the most definitive statements of research and
development needs and objectives. However, neither document is
an adequate statement of near-term, mid-term or Tong-term plans
and objectives. Participatory discussions have apparently
occurred with laboratories. Until initiation of the pilot
research committees, most planning activities were carried out
in headquarters with only limited and late stage input from the
laboratories. With the advent of the pilot research committees,
laboratory and Program Office input to near-term research
planning has occurred in those research areas for which
committees have been developed., This. has had a positive impact
on planning; however, in most cases where the Taboratory
director was not 1nvolved in the committee's act1v1t1esa it has .
- mintmized the role -of the Tdboratory director in the planning
process. For a majority of the research programs, the
laboratory directors and staff have been involved primarily in
near-term planning and then most frequently at late stages of
the budget cycle. In many cases the input has been fragmentary
and spurious, ‘1.e.,‘"What would you and your peop?e ‘Tike to do
- next year?“ - )

Resource allocat1ons (personne? and finances) are in a
continuous state of flux. As-expected in relation to the
Federal budget-system, changes are made up to the beginning of
the current fiscal year, but frequently continue on throughout
the year. The major certainty appears to be that change will
take place. The laboratory directors apparently are given
lTittle authority for shifting resources within program areas and
even less authority for shifting resources between program
areas. This lack of flexibility, with continuous management
from headquarters, appears to have had a negative impact on the
productivity of the programs. EPA scientists, in many cases,
are confronted with changes in program direction and level of
effort with very-short notice., Extramural projects have, in many
cases, been treated .as the most flexible portion .of the system.
Contracts that have been expanded or shifted in direction on
very short notice have served to alienate substantial portions
of the research community. Precipitous actions, discontinuation
of programs, or sh1ft1ng of program d1rect1on raises legitimate
questions .concerning the adequacy “of Agency research and
development -planning. Precipitous increases of funds, although
having associated moments of elation, are usually followed by a
recognition that the time and personnel resources available do
not allow careful selection of new contractors, resulting in
projects that are less successful than they should be.
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4., "Not only the changing nature of
environmental problems but also the
exigencies of the economy, suggest that it
would be inadvisable to build up a large
permanent staff. Rather, maintaining the
necessary competence to monitor grant and
contract work as needed wou1d appear to be
a prudent course.

"A careful review of‘the contract and grant
procedures should be undertaken."

~--The Agency has not given adequate attention to

developing a strategy for the implementation of its research
program, i.e., balance among intramural research, contracts,
grants and interagency agreements. Although the mandated
ceiling on numbers of personnel is recognized, the Agency has
- net -made adequate plans for . living within that ceiling.  To_

circumvent the personnel ceiling, contracted personnel are used
on site at many laboratories to perform maintenance operations,
thereby extending the work force. There are numerous
individuals who are faced with a multitude of competing
responsibilities: performing hands-on research; supervising
technicians who directly.assist them; preparing orders and
monitoring the efforts of on-site contract personnel; soliciting
and reviewing research grants and proposals; monitoring research
being performed by contractors and grantees, either by personal
visit or review of innumerable reports’ expected of the
contractors and grantees; and part1c1pat1ng in the preparation
and review of criteria documents and related material. In some
instances, there are experienced scientists and managers
available who do an excellent job of balancing and meeting these
competing demands. In a few instances, individuals, who have been
unwilling to accept the demands placed on them, have retreated
into their corners to do "their thing," i.e., perform specific
research in line with their interests, and are content to let
the system go on its own merry way. Although this has solved
their immediate.problem, it has increased the workload and
demand p]acedwon their colleagues. In many cases, the demands.
are excessive in relation to the experience &@nd training of the
staff member, and one or more of the aspects of the JOb are
performed poorly.

The 1mpact on both 1ntramura] and extramura1 research is -
apparent.. The impact on the inframural program is discernible
by the fact that many EPA scientists do not pub11sh because they
have performed relatively little research. A review of how
selected grants and contracts were initiated and monitored
suggests that, in some cases, the individuals.involved did not
have adequate experience or time to perform their assignments.

A related and contributing factor has been the development of an
"“unwritten" set of procedures for promoting the use of grants
rather than contracts because of the more cumbersome nature of
the contract award process.

203




In summary, a careful review of contract and grant
praocedures is as much needed now as it was at the time of the
NAS/NRC report. A key aspect of such a review should be the
development of a strategy. dealing with how much research can be
appropriately performed in the Agency. and how extramural work
can best be performed. . :
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VIII., COMMUNITY HEALTH AND ENVIRONMENTAL SURVEILLANCE SYSTEM
(CHESS): AN INVESTIGATIVE REPORT

A. Background of the CHESS Programf

The Community Health and Env1ronmenta1 Surve111ance System
(CHESS) was initiated about 1970 and involved collection of data
during the period 1970 to 1975. This research and surveillance
program was designed to 1nvest1gate the relationship, if any,
between air pollution and health in human populations (up to a
few thousand persons), studied at single contacts or followed
for short periods of time (up to two years) for
characterization of health status. These observations were
coordinated with observations on air pollution in the
environments of the study populations. The populations and
areas included for study were selected to represent pairs or ,
larger sets of contrasting exposures, for example, a "clean" and
a "dirty" town or a series of several communities with a known
or suspected substantial range of air pollution conditions. Most
populations consisted of persons not previously known to have
any special health problems, although some studies within CHESS
were directed at groups defined by d1sease cond1t10ns, for
examp]e, known asthma patients. - SRR

The program operated from 1970 to 1975 ‘and resulted in a
major publication in May 1974 (Health Consequences of Sulfur
- Oxide: A Report from CHESS, 1970-1971). That publication
~included analysis and interpretation'of the" first two data
collection years. Other smaller papers and presentations
involved these and some later years' data. The major review in
1974 implicated sulfates, sulfuric acid, and sulfur dioxide as
causing health effects, chiefly respiratory tract disease or
disturbance of pulmonary function, at or near levels of these
pollutants commonly considered "“safe." That report was
extensively reviewed by a number of individuals and groups and
received both praise and criticism. In part because of some of
the criticism, CHESS, in its original form, was discontinued.
~-It was recommended, however that additional substantial efforts
be made to .optimally use-the collected data beyond those uses
reported in 1974. Special features to be considered in further
work were to include: (1) analysis of extensive data collected
from 1973 to 1975 and not included in thle 1974 report; (2)
improvements. of statistical data and analytic techniques; (3)
assessment of validity of coded data and of extent of coding
errors. or’ other correctable problems in the data set; (4)
increased objectivity in interpretation of findings; and (5)
assessment of confidence range of estimates of pollution.
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B. Findings of the Subgroup

During the site visit in September 1978, the status of the
CHESS program was reviewed and a summary follows. The mechanism
for continuing work on CHESS is a contract from the Environ-
mental Protection Agency to the University of North Carolina,
Chapel Hill, principal investigator Dr. Carl Shy. This contract
work is closely followed by members of the epidemiology division
and the statistics unit of the Health Effects Research
Laboratory, Environmental Protection Agency. Dr. Shy was
formerly extensively involved with the CHESS project as a member
of the epidemiology unit; he is now a member of the faculty,
University of North Carolina. The plan is to review all of the
CHESS data collected for 1970 to 1975. The contract to the
University was let in September 1977.

To date there has been a major effort to validate the CHESS
data sets. This was projected to require two years but is now
expected to be completed about eight months ahead of schedule
because special priority was given to the validation project.
This has been accomplished in spite of a budget deletion of the
funds planned for this purpose, thereby making it necessary to
discontinue other work to meet this mandated task. The
validation project is designed to identify discordances between
manually recorded original data and tape recordings on exposure

{pollution), outcome (health measures), and control demographic

and confounding variables. It is being done very effectively
under the direction of Mr. Gerald Nehls, Director of the Data

‘Management .Unit in the Health-Effects Research Laboratory. It

must be noted that any validation of these old data is now
limited to validation of the previous coding and automating and
not to any review of the correctness of initial observations of
symptoms and other health effects.

A standing committee has been created, reporting to Dr. Shy
and supported under the research contract, to review all planned
publications of the CHESS data. The committee presently
consists of Dr. Warren Winkelstein (University of California),
Dr. James Grizzle (University of North Carolina), and Dr.

"Michael Lebowitz (University of Arizona). This committee has

just been-funded, and its effectiveness cannot yet be judged.
The membership seems appropriate, and the plan for a standing
procedure for outside review is a useful move in response to

criticism regarding objectivity of reporting.

A report of a current analysis of.a portion of the CHESS
data from the Southeast region (Charlotte, North Carolina and
Birmingham, Alabama) was presented to the site group by Ms. Shi-
Ping Lan. The analysis and presentation indicated a high degree
of statistical competence and good collaboration among Dr. Shy,
Ms. Lan, and Dr. Hasselblad of the Health Effects Research
Laboratory. The material presented will presumably be in a form
for publication soon. A principal feature of the new analysis
is more adequate use of the symptoms data from the health

survey, employing a 5-level symptom scale rather than the
dichotomy used in earlier analyses.
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The information that can optimally be obtained from this
Southeastern study is limited, however, because any possible
effect of air pollution on the measured health indices is lower
by factors of 10 to 100 than effects of smoking or job
exposure. Even though a pollution (intercity) association is
found, it remains possible that this association is not causal
but is due to a variable related to the stronger effects of
smoking or job exposure or to other confounding variables for
which no observations are available.

While the acronym CHESS is understood to apply to the 1970
to 1975 group of studies, certain new work in progress
follows the general outline of that program. The study most
c]ear]y conforming to that design is in four Utah communities,
in which 1976 observations are being compared with former 1970
CHESS observations of chronic respiratory disease and of acute

lower respiratory tract dwsease, as related to increasing S0,
pollution in the region. :

A substantial change in the operation of CHESS and related
studies has been made in the past three years with a change in
emphasis from in-house research to research grants and
contracts. This appears to be a result, in part, of the
‘extensive criticism of the previous CHESS program and 1is
reflected in the entire activity of the: Ep1dem1o]ogy Division.
Only four professxonal researchers from a previous ep1dem1o]ogy
staff of 15 remain in that division. Three new, young Jjunior
’1nvest1gators have recently joined the d1v1s1on.‘ The reduced
staff is essentially completely occupied with their duties as
project officers on contracts and grants. The result of this
change from intramural to extramural with regard to CHESS
appears not to be obstructive and may offer certain advantages.

C. Steps Taken by EPA to Meet Brown Committee
Recommendations

Public Law 95-155, passed by the 95th Congress, mandated a
‘review of -and a report -on "the findings and recommendations of
the report to the House Committee on.Science ‘and Technology
entitled 'The Environmental Protection Agency's Research
Program with Primary Emphasis on the Community Health and
Environmental Surveillance System (CHESS): An Investigative
Report.'" It was further specified that: special attention be
focused on "procedural safeguards-required to preserve
scientific integrity of such research and to insure the

reporting and use of such research in subsequent recom-
mendat1ons."
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Although Chairman Brown emphasized the desirability of a
positive attitude in the letter of transmittal of the Committee
Report, the document impressed some members of the subgroup as
often being hypercritical and demanding an approximation to
perfection that is not obtainable in studies of human
populations. The EPA has published a response to the recom-
mendations of the Investigative Committee in the EPA Research
Qutlook of March 1978. The report of this subgroup will
address only those recommendations that deal with on-going
activities related to CHESS or other epidemiological and bio-
"statistical work at HERL/RTP. Recommendations will be ident-
ified by the numbers used in the Invest1gat1ve Report and in
the Agency's response.

3(a): EPA should publish an announcement regarding the
limitations of the CHESS Monograph.
~ 3(c): EPA should publish an addendum to the CHESS
Monograph including most of the Investigative Report.

Subgroup findings: It is believed that the EPA response
covers these recommendations satisfactoerily, although it is
difficult to see how the response can be delivered to all
holders of the CHESS Monograph. .Most scientists, however, will
, be aware of the limitations of the data in this Monograph.

4(a) Leg1s]at1on should be reexam1ned regardlng
unrealistic procedures and schedu1es.‘gh . _

Subgroup f1nd1ngs “The IegisTat1ve mandate for a study of
air pollution and its effects on the Gulf Coast (Houston) area
appears to require an unreasonably rapid approach to a very
complex problem. The epidemiology group expressed an interest
in investigating this situation in a systematic, planned
fashion. They doubted that the mandated crash approach would
be maximally productive but stated their intent to obtain as
much valid data as possible. It is not known to what extent
this legislative mandate was reexamined. No evidence was found
at this level to indicate that reexamination was effective in

'"_producxng any 1mportani changes. Current .procedures referred

to in the Agency's response in the EPA Research Outlook do not
appear to be adequate to solve problems caused by unrea11st1c
legislative mandates.

4(d): EPA should adv1se Congress if budgetary restr1c-
. tions will impact completion of major prOJects.w“' .

Subgroup findings: Budget restrictions forced the
statistical unit at HERL to discontinue other work to "clean"
the data tapes for continued CHESS analyses. The response of
the Administration and of Congress to this restriction is not
known. While it did not affect CHESS, it must have had an
adverse effect on other programs. i
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5: OMB should be asked to develop procedures for prompt
review of questionnaires.

Subgroup findings: The Population Studies Division has
found OMB responsive to their need for quick approval of
quest1onna1res. The subgroup supports the EPA position that
its questlonnawres for volunteers in research projects should
not require submission to OMB. -

6(a): CHESS data analyses should be carried out only on
data with high validity potential.

Subgroup findings: Dr. Shy's group at the’University of
North Carolina and the epidemiologists and statisticians at
HERL have reviewed the CHESS data and have decided which data
sets warrant analysis for publication. :

6(b): EPA should publish research in refereed journals in
a timely fashion.

6(c): EPA should not publish large prOJects solely in
monograph form.
6(d): EPA should not initiate progects for policy

consideration unless they can be completed in a realistic time
frame. -

Subgroup f1nd1ngs Staff indicated their des1re to see
results published in scientific peer reviewed journals but
emphasized their lack of time to do or report their research or
the findings of contractors. It is reasonable to assume,
however, that most grant recipients ‘and contractors will
publish their findings in appropriate journals. It should be
noted, however, that a document entitled "CHESS Bibliography,
December 1, 1977" 1ists, for the period 1/75 to 12/77, only one
journal article, seven government publications, and ten EPA in-
house pub11cat1ons, plus three more in-house publications that
are undated but whose authors or titles suggest that they
belong in this time period. For 1977, the bibliography Tists
.only one government publication, wh1ch must have been- planned
well in advance of--the Brown Committee report.

. It seems unlikely that the EPA responses to th1s
recommendation can be properly assessed until the epidemiologic
staff is increased to a size more commensurate with its duties.

. -7(a): -EPA should strengthen the CHAMP aerometr1c and
quallty control programs.

7(b): EPA should shorten the time between data acquisi-
tion and quality assurance analysis of data.

7(c): EPA should stop employing dévelopment stage
instruments before qualification testing.

7(d): EPA should not use Taboratory models of instruments
in thée field until they have been field checked and operating
personnel trained.
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7(e): EPA should reevaluate the opening of the CHAMP
operations contract to competition. -

Subgroup findings: CHAMP is no ;longer at HERL. We were
informed that it no longer exists as an identifiable unit
separate from other monitoring activities.

7(f): EPA research and monitoring personnel should
closely coordinate regarding chemical species.

Subgroup findings: Coordination of CHAMP with health
effects personnel is now potentially more difficult because of
the transfer of the responsibilities .of CHAMP to another
laboratory. It is still too early to tell whether the transfer
will help by strengthening this type of mon1tor1ng act1v1ty or
will hinder the accomplishment of the Agency's mission by
impeding coordination.

10(a): An interdisciplinary task force should draw up an

integrated air epidemiology exposure assessment program plan
for EPA.

R Subgroup findings: There_ is a_desire for an advisory
group not only to meet this recommendation for assessing health
" effects of air pollution but also to provide consultation for
other epidemiologic studies, both intra- and extramural.
: "10(c): EPA should have ep1dem1olog1cal quest1onna1res and
" panel selection criteria approved by peer groups.

Subgroup findings: Aside from a comparison of self~
administered versus interviewer-administered questionnaires,
the work related to this recommendation is limited to the
information that can be gathered from the extensive analyses of

CHESS data being carried out by Dr. Shy. The panel data are not
scheﬁu]ed for-analysis. :

Planning for a second round of CHESS or for investigation
of "air .pollution."episodes" was not .mentioned... It is difficult
to see how very much can be done along this line with the
limited staff. It seems reasonable to delay planning for a
second round of CHESS until the current analyses are completed.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
'WASHINGTON, D.C. 20460

JUL 12 1978

ap

THE ADMINISTRATOR

TO: Dr. Emil M. Mrak
Chairman

Executive Committee, Science Adv;sory Board

THRU: Dr. Richard M. Dowd {827,{

‘SUBJECT : Charge to the Science Advisory Board‘s Health Effects
Research Review Group

The Authorization Act of 1978 for Research and Development, PL 95~155,
requires that a special evaluation report on thé Agency's health effects
research efforts be prepared by the Science Advisory Board (SAB). The Act
specifically outlines what is expected to be inéluded in the report regarding

~ your assessment of our health effects research programs, and the procedures
for the conduct, review, repurting angd use of such research.

To delinecate the Congress s charg° more sharply, ‘I urge tbe Study Group
to define health effects research to include all planned activities, col-
lection and analyses of data done within the Agency for the purpose of A
adding to the scientific basis for understanding the effects of environmental
factors on human health. This definition would include those activities
within the Agency which may be used to assess human risk, and which support
standard setting and regulatory decisions, and any activity which gathers

.new knowledge about human health, or improves our understanding of human
health either directly o6r which can be used to extrapolate to human health

impacts. I am happy to hear that Dr. James Whittenberger and Dr. Roger
-Mcclellan—wzll chalr and co-chair thlS review group.

I can assure you that your assessment of the Agency s act1v1txgsf1

within the scope of this definition will be ap:rec‘ated ana that you will
have our full cooperation in this endeavor. L : ‘ <fy :
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PUBLIC LAW 95-155-—NOV. 8, 1977

Public Law 95-155
95th Congress
An Act

To authorlze approprintions for netivities of the Favironmental 'rotection
Agency, and for other purposes,

Bc it cnacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the “Environmentu] Reseaveh, Development, and Demon-
stration Authorization Act of 1978", '

Skc. 2. (a) There ave authorized to be appropriated to the Environ-
mental Protection Agency for environmental rescarch, development,
and demonstration activities for fiseal year 1978—~ - : 3

(1) $92,500,000 for water quality activities authorized under
the Federal Water Pollution Control Act of which—

(A) $25,200,000 is for the Health and Keological Effects
prograf; :

(B) $9,300,000 is for the Industrial Processes program;

(C) $6,069,000 is for the Monitoring and Technical Support
program; ',

('i)) $;’.&‘2,300,000 is for the PPublic Sector Activities pro-
gram; an )

(E), $20,631,000 is for the Energy program. .

(2) $10,800,000 for activities authorized under the Federal

~Insecticide, Ifungicide, and Rodenticide ct, in the Iealth and
Ecological Effeets program, o .

(3) $16,000,000 for water supply -activities  authorized under
the Safe Drinking Water Act, in the Public Sector program,

(4) $8’2’(I)‘0,000 Si‘o;‘ toxic su(}-mtzmccl:. ('{mtrol :;c;ivitie]sluutlﬁniizvd
under the Toxie Substances Control .\ct, in the Iealth and Jco-
logical Effcects program. ST o e

(5) $830,000 for radixtion activities authorized under the Publie
Health Act, in the ealth and Ecologieal Iffects program,

(6) $35,000,000 for air quality activities authorized under the
Clean Air Act, which shall be in addition to funds previously
authorized in the Clean Air Act Amendments of 1977 (Public Law
95-953), so that the total amount authorized for such activities in
fiscal year 1978 is $155,000,000, of which-— , )

(A) $36,000,000 is for the Health and Ecological Effects
programn; S
(TB) $1,1,000,000 is for the Monitoring and Technical Sup-
port program; |
&C) $7,000,600 is for the Industrial Processes program;
TR ) s ' - ;
o - . (D) $101,000,000 is for the Encrgy program. - -
(7) $31,273,000 for interdisciplinary activities, of which—
(A) $9,230,000 is for the ITealth and Ecological Effvets
program;
B; $6,066,000
$1,599,000 is for the Public Sector .Activities program;

C

an
(D) $14,378,000 is for the Monitoring and Technical Sup-
port program. - - :

294139 O« 17 {170}
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91 STAT. 1257

Nov. 8, 1977
[H.R. 5101}

Environmental
Research,
Development,
and
Demonstration
Authorization Act
of 1978.

33 USC 1251
note.

7 USC 136 note.

42 USC 300f
note.
15 USC 2601

< note,

42 USC 201 note.
42 USC 1857

note.

Ante, p. 685.

is for the Industrial Processes program;



91 STAT. 1258

Ante, p. 6817.
Appropriation
authorization.

Transfer of funds,
restriction.

Budget
. projections.

42 USC 4361a.
42 USC 4361.

Public sector
sgencies, grants.
42 USC 300j-32.

PUBLIC LAW 95-155—NOV. 8, 1977

(b) In addition to any other sums autliorized by this section or by
other provisions of law— . ) .

(1) there ave authorized to be appropriated to the Xdminis-
teator of the Environmental Protection Agency for fiseal year
1978, $10,000,000 for long-term research and development in
accordance with section 6 of this Act; .

(2) there are authorized to be appropriated to the Adminis-
trator, for fiscal year 1978, $2,000,600 for training of health sci-
entists needed for environmental research and development in
ﬁdcils where there are national shortages of trained personnel;
an v .

(3) there are authorized to be appropriated to thie Administra-
tor, for fiscal year 1978, 3,000,000 to implement the study author-
ized in section 103(d) of the Clean Xir Aet Amendments of 1977
(Public Law 95-93). ;

(c) There is authorized to be appropriated to the Administrator
$19,000,000 for fiseal year 1978 for progrim management and support
related to environmental research and devélopment.

(d) No funds may be transferred from any particular category
listed in subsection (a) or (b) to any other category or categories
listed in either such subsection if the total of the funds so transferred
from that particular category would exceed 10 per centum thereof,
and no funds may be transferred to any particular category listed in
subsection (a) or (b) from any other eategory or categories listed in

either such subsection if the total of the funds so transferred to that
“particular category ‘would exceed 10 per contum thereof, unless—-

) (1) a period of thirty legislative days has passed after the
© Adwministrator of the Environmental Protection Agency or his
designee has transmitted to the Speaker of the House of Repre-
sentatives and to the President of the Senate o written report
containing a full and complete statement concerning the nature

o~ of the transfer and the reaxoni thérefor. or "

(2) each committee of the IHouse of Represeniatives and the
Senate having jurisdiction over the subject matter involved,
before the expiration of such period. has transmitted to the Admin-
istrator written notice to the effect that such committee has no
objection to the proposed action.

Skc, 3. Appropriations made pursuant to the authority provided
in section 2 of this Act shall remain available for obligation for
expenditure, or for obligation and expenditure, for such period or
periods as may be specified in the .\ets making such appropriations.
. Skc, 4. The Administrator of the Environmental Proteetion Ageney,
in cach annual revision of the five-year plan transmitted to the Con-
gress under section 5 of Public Law 94475, shall include budget pro-

- Jections for a “no-growth” budget, for a “moderate-growth” budget,

and -for-a “high-growth” budget. In-addition,-cach such annual revi-
sion shall include a detailed explanation of the relationship of cuch
budget projection Lo the existing Iaws which authorize the Adminis-
tration’s environmental research, development, and demonstration
programs, = " - - < ‘ - -

Sec. 8. -(a} The Administrator of the Environmental Protection
Afgoncy shall offer grants to public sector agencies for the purposes
of " AT : Agen
-~ (1) essisting in the development and demonstration (includ-
ing construction) of any project which will demonstrate a new
or improved method, approach, or technology for providing a
dependably safe supply of drinking water to the public; and
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(2) assisting in the development and demonstration (includ-
ing construction) of any project which will investigate and dem-
onstrate health and conservation implications invelved in the
reclamation, recycling, and recuse of wastewaters for drink-
ing and the ]pmccw-;os and methods for the preparation of safe
and acceptable drinking water. '

(b) Grants made by the Administrator under this séction shall be
subject to the following limitations:

(1) Grants under this section shall not exceed 66% per centum
of the total cost of construction of any facility and 75 per centum
of auny other costs, as determined by the Administrator.

(2) Grants under this scction shall not be made for any proj-
ect involving the construction or madification of any facilities
for any public water system in a State unless such project has
been approved by the State agency charged with the responsi-
bility for safety of drinking water (or if there is no such agency
in a State, by the State health anthority). ‘

(3) Grants under this section shall not be made for any proj-
ect unless the Administrator determines, after consultation, that
such project will serve a useful purpose relating to the develop-
ment and demonstration of new or improved technigues, methods,
or technologies for the. provision of safe water to the public for
drinking. f_

(¢) There are authorized to be appropriated for the purposes of this
section $25.000.000 for fiscal year 1978. . = '

Skc. 6. (a) The Administrator of the
Agency shall establish a separately identified program to conduct con-
tinuing and Jong-term environmental research” and development.
Unless otherwise specified by Jaw, at least 15 per centum of any funds
appropriated to the Administrator for environmental rescarch and

ghall be allocated for long-term environmmental research and devel-
opment. under this section. o
(b) The Administrator, after consultation with the Science Advisory
Board, shall submit to the President and theé Congress a report con-
cerning the desirability and feasibility of establishing a national
environmental laboratory, or a system of such laboratories. to assume
or supplement. the long-term environmental research functions ere-
ated by subsection (a) of this section. Such report shall be submitted
on or before March 31, 1978, and shall include findings and recom-
mendations concerning— :
(1) specific types of research to be carried out by such labora-
tory or laboratories; :
2) the coordination and integration of research to be con-
ducted by such laboratory or laboratories with research conducted
by existing Federal or other research facilities; -

Environmental Protection

91 STAT. 1259

Grants,
limitations.

Rescarch and
development
program.

42 USC 4363.

- developmient under section 2(a) of this Act.or under any other Act -

Report to
President and
Congress.

Contents.

(3) methods for assuring continuing long-range funding for

such laboratory or Inboratories; and . v

(4) other administrative or legislative actions necessary to

facilitate the establishment_of such laboratory or laboratories,
Skc. 7. (a) The Administrator of the Environmental Protection
Ageney shall assure that the expenditiire of any funds appropriated
pursuant to this Act or any other provision of:law_for environmentsl
research and development related to regulatory program activities
shall bo coordinated with and refleet the research needs and priorities
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of the program offices, as well as the overall rescarch needs and priori-
tiles of the Agency, including those defined in the five-year research
pian. :

(b) For purposes of subscction (a); the appropriate program
offices arc— :

(1) the Office of Air and Waste Management, for air quality
activities; :
(2) the Office of Water and Ilazardous Materials, for water
quality activities and water supply activities;
(3) the Office of Pesticides, for cnvironmental effects of
pesticides; 4 ;
(4) the Office of Solid Waste, for solid waste activities;
5) the Office of 'Toxic Substances, for toxic substance activities;
6) the Office of Radiation Programs, for radiation activities;
an :
(7) the Office of Noise Abatement and Control, for noise
activitics, ' :

(¢) The Administrator shall submit to the President and the Con-
gress & report concerning the most appropriate means of assuring, on
a continuing basis, that the research efforts of the Agency reflect the
needs and prioritics of the regulatory program offices, while main-
taining a high level of scientific quality. Siich veport shall be submitted
on or before March 31, 1978,

Sec. 8. () The Administrator of the Environmental Protection
Agency shall establish a Sciénce Advisory Bourd which shall provide

- such scientific advice as the Administrator requests.

(b) Such Board shall be composed of at least nine membets, one of
whom shall be designated Chairman, and:shall meet at such times and
places as may be desigrnated by the Chairman of the Board in consul-
tation with the Administrator. Fach member of the Board shall be

-qualified by education, training, and experience to evaliate scientific

and technieal information on matters referred to the Board under this

section. ;

(c) In addition to providing scientific advice when requested by the
Administrator under subsection (a), the Board shall review and
comment on the Administration’s five-year plan for environmental
research, development, and demonstration provided for by section 5
of Public Law 94475 and on each annual revision thereof. Such
review and comment shall be transmitted to the Congress by the
Administrator, together with his comments thereon, at the time of the
transmission to the Congress of the annual revision involved.

{«1) The Board shall conduct a review of and submit a report to the
Administrator, the President, and the Congress, not later than
October 1, 1978, concerning— :

(1) the health effects reséarch authorized by this Act-and other

laws; ;

(2) the procedures generally used in the conduct of such
research; . o ‘ ‘

(3) the internal and external reporting of the results of such
research; - : :

- {4) the review procedures for such research and results;

(5) the procedures by which such results are used in internal
and external recommendations on policy, regulations, and legisla-
tion; and

(6) the findings and recommendations of the report to the
House Committec on Science and Technology entitled “The
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Invirommental Protection” Agency's Research Program  with

primary emphasis on the Community Health and Environmental

Surveillanee System (CIHIESS) @ An Tnvestigative Report”,
The review shall focus speeinl attention on the procedural safeguards
requireed to preserve the scientifie integrity of such research and to
insure reporting and use of the results of such research in subsequent
recommendutions. The report shall include specific. recommendations
on the results of the review to ensure scientific integrity throughout
the Ageney’s health effects researely, review, reporting, and recom-
mendation provess. 4 ;

(e) (1) The Administrator, at the time any propased eriteria docu-
ment, standard, limitation, or regulation under the Clean Air Aet, the 42 USC 1857
Federal Water Pollution Control JAet, the Resource, Conservation and  note.
Recovery At of 1976, the Noise Control Act, the Toxic Substances 33 USC 1251
Control Aet, or the Safe Drinking Water Act, or, under any other note.
suthority of the Administrator, is provided to any other Federal 4'2tUSC 6901
agency for formal review and comment, shall make available to the 5 Usc ago1
Bo:mf such proposed criteria document, standard, limitation, or pae.
regulation, together with relevant seientific and technieal information 15 UsC 2601
in the possession of the Jnvironmental Protection Agency on which note.
the propased action is based. - - ; 42 USC 300¢

(2) The Board may make available to the Administrator, within note.
the time specified by the Administrator, its advice and comments on
the adequacy of the scientific and technical basis.of the proposed
critevia document, standard, limitation, or regulation, together with
any pertinent information in the Boavd’s possession,

. (). In preparing such advice and comments, the Board shall avail
" itself of the technieal and scientifictapabilities of any Federal agency,;
including the Eavirommental Protection Agency and any national
environmental laboratorics. ‘ o

{g) The Bonrd is authorized fo.constitute such member committees Member
and investigative pancls as the Administrator and the Board find committees and
necessary {o carry out this section. Each such member committee or investigative
investigative panel shall be chaired by a member of the Board. panels.

{h) (1} Upon the recommendation of the Board, the Administrator Secretary,
shall appoint a seeretary, and such other employeesias deemed neces-  appointment.
sary to exercise and fulfill the Board's powers and responsibilities.

The compensation of all employees appointed wider this paragraph
shall be fixed in accordance with chapter 51 and subchapter 111 of :
chapter S of title i of the United States Code. S USC 5101,

(2) Members of the Board may be compensated ata rate to be fixed $331.
by the President but not. in excess of the maximun rate of pay for
grade (GS-18, as provided in the General Schedule under seetion 5332
of title b of the United States Code. 5
= (1)-In earrving out the funcetions assigned by this section, the Board
shall consult and coordinate itk activifies with the Scientific Advisory
Panel established by the Administrator pursuant to section 25(d)
of the Federal Insecticide, Fungicide, and Rodenticide Act, as
amended. . : 7 USC 136w.

Sec. 9. (a) The Administrator of the Environmental Protection 42 USC 4366.
Agency, in consultation and cooperation with the heads of other Fed-
eral agencies, shall take such actions on a continuing basis as may be
necessary or appropriate— N L

(1) to 1udentify environmental research, development, and
demonstration activitics, within and outside the Federal Govern-

S USC 5332 note
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ment, which may need to be more effectively coordinated in order
to minimize unnceessary duplication of prograuis, projects, and
research facilities; ' .

(2) to determine the steps which might be tuken under existing
law, by him nnd by the heads of such other agencies, to accomplish
or promote such coordination, and to provide for or encourage the
taking of such steps; and :

(3) to determine the additiona] legislative actions which would
be needed to assure such coordination to the maximum extent
possible. '

The Administrator shall include in cach annual revision of the five-
year plan provided for by section 5 of Public Law 94475 a full and
complete report on the actions taken and determinations made during
the preceding year under this subscction, and may submit interim
reports on such actions and determinations at such other times as ho
decms appropriate, L ]

(b) The Administrator of the Iinvironmental Protection Agency

~shall’ coordinate environmental vesearchy development, and demons-

stration programs of such Agency .with the heads of other Federal
agencies in order to minimize unnecessary duplication of. programs,
projects, and rvesearch facilities. ~ ’ '

() (1) In order to promote the coordination of environmental

- - reseaveh and development activities, and to assure that the action taken
—-aned methods used (under subsection (a) and otherwise) to bring about

sch ecordination will be as effective as possible for that purpose, the
Council on Envirommuental Quality in consultation with the Oflice of
Science and Technology Policy shall promptly undertake and carry
out a joint study of all aspeets of the coordination of environmental
research and development. The Chairman of the Council shall pre-
pare & report on the results of such study. together with such recom-
mendations  (including legislative recomimendations) as he deens
appropriate, and shall submit such report to the President and the
Congress not later than May 81, 1978, :

{2) Not later than September 30, 1978, the President shall report
to the Congress on steps he has taken to implement the recommenda-
tions included in the report under paragraph (1), including any rec-
ommerxlations he may have for legislation, .

Skc. 10, The Administrator of the IEnvironmental Protection Agency
shall implement the recommendations of ‘the report prepaved for the
House Committes on Science and Technology entitled “The IEnviron-
mental Protection Ageney Research Program with primary emphagis
on the Community IHealth and Environmental Surveillance System
(CHESS) : An Investigative Roimrt”, unless for any specific rec-

1t such recommendation has been
implemented, (2} that implementation of 'such recommendation would
not enhance the quality o% the resewreh, or (3) that implementation of
sucli recommendation will require funding which is not available,
Where such funding is not available, the, Administrator shall request
the required authorization or appropriation for such implementation.
The Administrator shall report the status of such implementation
in each annual revision of the five-year plan transmitted to the Con-
gress under section b of Public Law 94—475.

Src, 11. The Administrator of the Environmental Protection Agency
chall increase the number of personnel positions in the Ifealth and
Ecological Effects program to 862 positions for fiscal year 1978,
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Skc. 12. (a) Each officer or employee of the Environmental Protec-
tion Agency who— ' -
1) Fcrforms any function or duty under this Act; and
2) has any known financial interest in any person who applies
for or receives grants, contracts, or other forms of financial assist-
ance under this Act, ;
shall, beginning on February 1, 1978, annually file with the Admin-
istrator a writien statement concerning all such interests held by such
officer or employee during the preceding calendar year. Such statement
shall be available to the public. :
(b) The Administrator shail— :
A (1) act within ninety days after the date of enactment of this
et— ' :
(A) to define the term *known financial interest” for pur-
poses of subsection (a) of this section; and.
_{B) to establish the methods by which the requirement to
file written statements specified in subsection (a) of this sec-
tion will be monitored and enforced, including appropriate

91 STAT. 1263

'Ann\nl
statement, filing.
42 USC 4367,

provision for the filing by such officers and employces of such -

statements and the review by the Administrator of such state-
ments;and . ' R S
(2) report to the Congress on June 1 of eachicalendar year with
respect to such disclosures and the actions.taken in regard thereto
during the preceding calendar year. . - - - . .-
~_ {e) In the rules prescribed under subsection (b) of this section,.the
Administrator may identify specific positions of a nonpolicymalking
nature within the Administration and provide that officers or employ-
ees occupying such positions shall be exempt from the requirements of
this section. s
(d) Any officer or employee who is subject to, and knowingly vio-
lates, this section, shall be fined not more than $2,500 or imprisoned
nol more than one year, or both, ;
Sec. 13, It is the national policy that to the maximum extent possible
the procedures utilized for implementation of this Act shall encourage
the drastic minimization of paperwork.

Approved November 8, 1977.
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LEGISLATIVE HISTORY:

HOUSE REPORTS: No. 95-157 (Comm. on Science and Technology) and No. 95-722
{Comm. of Conference). .
SENATE REPORT No. 95-188 accompanying S. 1417 (Comm. on Environment and
Public Works). 1
CONGRESSIONAL RECORD, Vol. 123 (1977):
Apr. 19, considered and passed House, i
May 27, considered and passed Senate, amended, in lieu of S. 1417.
Oct. 20, Senate agreed to conference report. ;
Oct. 25, House agreed %o conference report. i
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Appendix B

COMMITTEE MEMBERS AND CONSULTANTg

1. Subcommittee Core Members

Chairman:

Dr. James L. Whittenberger
Professor of Physiology
School of Public Health
Harvard University

Co-chairman: Dr. Roger 0. McCleI]an

Members:

Director of Inhalation Toxicology
Research Institute’
Lovelace Foundation -

Dr. Peter Bloomfield
Associate Professor ;
Department of Statistics
Princeton Un1verﬁ1ty

- Dr. George W. Comstock

Johns Hopk1ns Tra1n1ng Center

Dr. Morton Corn

“Professor of Industr1a1 Health and

Air Engineering
Graduate School of Public Health
University of Pittsburgh

Dr. Julius E. Johnsén
Consultant
Dow Chemical Company

Dr. Wendell Kilgore
Professor of Toxicology

. Department. of Envzronmental_

Toxicology -
Unxvers1ty of Cal1forn1a at Davis

Dr. Robert A. Neal

Director, Center in Toxicology
Department of Biochemistry -
Vanderbilt Medical School
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2.

Dr. Gerard A. Rohlich

Professor of Environmental
Engineering, Department of Civil
Engineering, University of Texas

SAB Staff Officer: Dr. Frode Ulvedal

-Supervisory Toxicologist
Office of Research and Development
Environmental Protection Agency

Consultants

Dr.

Dr.

Dr.

- Dr.

Dr.

Dr.

Dr.

Dr.

Edwin Lennette, Biomedfca] Labs, Cali-
fornia State Department of Health
expertise: microbiology, virology

Jeanne Manson, Ketteriﬁg Laboratory
University of Cincinnati
expertise: reproduction,teratology

Sol M., Michaelson, Professor of Radiation
~ Biology.and.Biophysics, University

of Rochester o ,
-expertise: . "non=ionizing radiation

Steven M. Horvath, Director, Institute of
‘oo 7 L Environmental-Stress, University
of California ,
expertise: pulmonary physiology,
inhalation toxicology

George Hutchinson, Professor of Epidemi-
ology, Harvard School of Public
Health ’
expertise: epidemiology,

microbiology

James. G. Fox, Director, Laboratory of
' Animal Medicine, Massachusetts
Institute of Technology
expertise: Tlaboratory animal care
and facilities

Jennifer L. Kelsey, Associate Professor
of Epidemiology, Department of
Epidemiology and Public Health,
Yale University School of Medicine
"expertise: epidemiology of chronic
disease

Ralph C. Buncher, Univérsjty of Cincinnati

~ Medical Center .
expertise: epidemiolagy
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APPENDIX C
MEETING AND TRAVEL SCHEDULE FOR HERRG

DATE LOCATION . ' PARTICIPANTS
21 Jdune 78 Preliminary meeting, f Dr. Whittenberger
with Dr. Hueter, ' Dr. Ulvedal
HERL/RTP :
13-14 July 78 Public meeting,  HERRG
washingtqn, D.C. :
20-21 July 78 Environmental ~ Dr. McClellan
Research Lab + Dr. Kilgore
Duluth, Minn. * Dr. Ulvedal
23 Aug. 78 0ffice of Water &  Dr. Rohlich
Waste Management . Dr. Neal
Washington, D.C. * Dr. Johnson
. o . Dr. Ulvedal
25 Aug 78 Office,of‘?éxic | ?Ambr.'NeéT h
: g} - Substances - <= " Drs Kilgore
Washington, D.C. - Dr. Johnson
“v . ... Dr. Ulvedal
25-27 Sept. 78  Health Effects . HERRG and
Research Lab . Dr. Manson
Research Triangle ‘' Dr. Michaelson
Park, N.C. . Dr. Horvath
- Dr. Hutchinson
Dr.. Fox
Dr. Kelsey
. Dr. Ulvedal
28 Sept. 78  Preliminary Mtg. . Dr. McClellan
: - -with -Dre-Garner. .- . .Dr..Ulvedal.
HERL/Cincinnati -
5-6 Oct. 78 Environmental - Dr. Whittenberger
Research Lab - Dr. Kilgore
. Gulf Breeze, Fla. ~ Dr. Ulvedal
16-18 Oct. 78 Health Effects . HERRG and
Research Lab Dr. Lennette
Cincinnati, Ohio . Dr. Hutchinson
R : - - Dr.-Fox
: Dr. Buncher
19 Oct. 1978 _.Health Effects ~ Dr. McClellan
Research Lab. , Dr. Johnson
Field Station Dr. Kilgore
Wenatchee, Wash. ﬁ Dr. Ulvedal
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DATE

LOCATION

PARTICIPANTS

24 Oct. 78

26 Oct. 78

27 Oct. 78

30 Oct. 78

8 Nov. 78

9 Noy. 78

13-14 Nov. 78

13 Nov. 78

13 Nov. 78

Office of Air, 1
Noise, & Radiation

Environmental
Research Lab.
Narragansett, R.I.

Health Effects
Research Lab
Field Station

W. Kingston, R.I.:

Office of Planning
and Management

EE AP

“Region I

Boston, Mass.

Environmental Mon-

itoring & Support
Laboratory,
Las Vegas, Nev.

Public Meeting
Washington, D.C.

Office of Planning
and Management '

Office of Research
and Development
Washington, D.C.
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Washington, D.C. ,

Washington, D.C.

Dr. Whittenberger
Dr. Corn

Dr. Bloomfield
Dr. Ulvedal

Dr. Whittenberger
Dr. Lennette
Dr. Ulvedal

Dr. Whittenberger
Dr. Lennette
Dr. Ulvedal

Dr. McClellan
Dr. Ulvedal

‘Dr. Whittenberger
- Dr. Ulvedal

Dr. McClellan

Dr. Ulvedal

HERRG

Dr. Corn
Dr. McClellan

Dr. Johnson

Dr. Bloomfield

Dr. Whittenberger

Dr. Kilgore
Dr. Neal



APPENDIX D
PRINCIPAL EPA PERSONNEL PROVIDING INFORMATION TO HERRG

* Interviewed |
+ Provided written information

Office of the Administrator

Douglas M. Costle*+
Administrator

i

Dr. Richard Dowd*
Science Policy Advisor to the Administrator
Staff Director, Science Advisory Board

Dr. Toby C1ark*+
Special Assistant to the Adm1n1strator

Regional Offices

William R. Adams, Jr.*
Regional Administrator, Region I

-Drs Richard. Kepp1er*‘i,.,.
Director, ORD, Region I

Office of Genera1'CQunSé1

James C. Ne!son;+
Attorney Advisor

John W. Lyon*
Attorney

Edward Gray*A
Deputy Associate General Counsel for Program Support

-~0ffice ofALegislafion

Marianne Thatcher¥*
Congressional Liaison Specialist

Alice White+ -
Legislative Reference Specialist

O0ffice of International ‘Activities

' Jack E. Thompson+ = .
Director, International Organizations and Western Hem1sphere
D1v1sion
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Office of International Activities (Continued)

Thomas Lepiné+
Chief, Scientific Activities Overseas Branch

Office of Planning and Management

Roy N. Gamse*
Deputy Assistant Administrator for Planning and Evaluation

Frans Jd. Kok*
Director, Economic Analysis Division

Marian Mlay*
Director, Program Evaluat1on Division

Matthew Pilzys* .
Associate Deputy Assistant Administrator for Resource Management

Raymond A Pugh*+
Director, Budget Operat1ons D1v1s1on
Donald Hambr1c+
Chief, Cost Review and Policy Branch
Contract Management Division (CMD)

T T Vincent. Jay+
Chief, Interagency Agreements Branch CMD

Carlene Foushee+
Grants Specia]ist, Grants Division

Office of Water and waste Management

Thomas C. Jor11ng*
Assistant Administrator for Water and Waste Management

- Allen Cywin*+
Senior Science Advisor

- Swep T. Dav1s* ’
Deputy Ass1stant Adm1n1strator for water P]ann1ng and Standards

Albert J. Erickson*
Associate Deputy Assistant Administrator for Water P1ann1ng
and Standards "

- John T.-Rhett*
Deputy Assistant Administrator for Water Program QOperations

Henry L. Longest*
Associate Deputy Administrator for Water Program Operations
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O0ffice of Water and Waste Management (Continued)

Kenneth Mackenthup*
Director, Criteria and Standards Division

Gary N. Dietrich*
Direcotr, Office of Program and Management Operations

Victor J. Kimm*
Deputy Assistant Administrator for Drinking Water

John P. Lehman*
D1rector, Hazardous Waste Management Division

Joseph Cotruvo*+
Director, Criteria and Standards Division

0ffice of Drinking—Water

Shelly w1111amson*+
Epidemiologist:

Office of Air, Noise'and?Radiation

David G.- Hawk1ns* S
Assistant Administrator for Air, Nowse and Radiation

Rudo1ph ‘M- Marrazzo* -
Science Assistant to the Deputy Assistant Administrator for
Noise Abatement and Control

William A. Mills*
Director, Radiation Criteria and Standards Division
Acting Deputy Assistant Adm1n1strator for Radiation Programs

Walter C. Barber, Jr.
Deputy Assistant Administrator for Air Qua11ty Planning and
_. Standards
John 0'Connor*+
Strategies and Air Standards Division

Joseph Padgett*
Director, Strateg1es and Standards Division:

Michael P. walsh*
Deputy Assistant Administrator for Mobile Source Air Pollution
~Control. -

Stan BTacker*'
Special Assistant to DAA for Mobile Source Air Pollution Control
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Office of Toxic SQbstances

Steven D. Je]]ﬁnek*
Assistant Administrator for Toxic Substances

Warren R. Mulir*
Deputy Assistant Administrator for Testing and Evaluation

John DeKaney*
Deputy Assistant Administrator for Chemical Control

Edwin L. Johnson*
Deputy Assistant Administrator for Pesticide Programs

James M. Conlon*
Associate Deputy Assistant Administrator for Pesticide Programs

William S. Murray*+
Director, Technical Services Division

Jack Griffith*
Chief, Human Effects Monitoring Branch, Technical Services
D1v1s1on

Don Barnes+
Special Ass1stant to the Assistant Administrator for Toxic
s .Substances

Norbert Page*
Director, Health Revilew Division

James R. Beaﬁl*
Toxicologist, Health Rev1ew Div151on

David Gould*
Toxicologist, Health Rev1ew Division

. _._David Anderson*
B1ochem1st Health Review Division

| . Carl Morr1s*
Pharmaco]og1st Health Review Division

Office of Research and Development

Stephen J. Gaée*+
Assistant Administrator for Research and Development

Sam Rondberg*+
Director, Office of PIann1ng and Review

Dennis Tirpak+
Spec1a1 Assistant to AA for Research and Development
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Office of Research and Development (Cont )

Randall W. 5hobe+
Director, Technical Information Division

.~ Robert W. Lane*+
Special Assistant to AA for Research and Development

_ Delbert Barth* | _
Deputy Assistant Administrator for Hea]th & Ecological Effects

W1111am S. Murray*
Associate Deputy Assistant Administrator for Health & Eco1og1ca1
Effects

Roger Cortesi¥*
Director, Criteria Development and Spec1a1 Studies Division

David Flemer*
Director, Eco]og1ca1 Effects Division

George Armstrong*+
Director, Health Effects Division

Alphonse Forziati+
Director, Stratospheric Modification Research Staff
i William A. Cawley*
Director, Technical Support Division
Office of Monitoring and Technical Support

Michael Mastracci*
Director, Regional Service Staff
0ffice of Mon1tor1ng and Techn1ca1 Support

Gerald J. Rausa+
Program Officer, Energy Related Health Ef fects
Office of Energy, -Minerals and Industry
William A. Rosenkranz*
Director, Waste Management Division
Office of Air, Land and Water Use

. Wilson Taﬂe_y*i
Former Assistant Administrator for- Researchmand Development

Mel Myers+
Technzca] Assistant to AA for Research and Deve]opment

Richard E. Marland+
Special Assistant to AA for Research and Development
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Office of Research and Development (Cont.)

George Simon+
Supervisory Health Scientist Administrator

Bernie McMahon+
Chief, Administrative Maﬁagement Staff

Robert Edga#+
Chief, Planning Staff

Robert Lee#
Management Analyst

Denise Zwinﬁ+
Health Scientist

Jeanie Loving+
Health Scientist

Robert E. McGaughy+

- Senior Toxicologist, Cancer Assessment Group

Health»EffectsAResearch'Laboratéry, Cincinnati,

Ohio

Dr. R. John Garner*+
sl .Director

Dr. James B. Lucas*
Deputy Director

Dr. Elmer V. Akin¥*
Chief, Viral Disease Group

Dr. Peter J. Bercz¥*
Chief, Chemical and Genetic Effects Group

Dr. David A. Brashear*
Microbiologist

" Dr. Richard J. Bull*+
Chief, Toxico]ogical Assessment Branch

Mr._dJd,K._ Burkard*

oy e o e e s

'Ch1ef Mechan:ca] Group

Dr. Kirby I. Campbe]]*
Acting Chief, Functional Pathology Branch

Dr. Kenneth P. Cantor¥®
Epidemiologist
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HERL, Cincinnati (Cont%nued)

Dr. Norman A. Clark*
Director, Laboratory Studies Division

Mr. Emile W. Coleman*
Research Chemist,

Mr. Gunther F. Cra&n*
Chief, Epidemiology Branch

Dr. B.F. Daniel*
Genetic Toxicologist

Mr. R.M. Danner*
Acting Chief, Biochemistry Group

Mr. T.H. Ericksod*
Microbiologist

Mr. D.G. Greathouse*+
Chief, Chron1c D1seases and B1ostat1st1cs Group

Dr. w E. Grube*+ T a
Actlng D1rector, Program 0perat1ons Staff

Mr. A.E. Hammonds*
Computer Specialist

Mr. W. Pau1'Heffernan*
Chief, Developmental Toxicology Group

Mr. R.G. Hinnsers*
Chief, Exposure Systems Branch

Mr. Walter Jakuborwski*
Chief, Bacterial and Parasitic Disease Group

Dr. F. C. Kopfler*
Chief, Exposure Evaluation’ Branch

Dr. Norman Kowa1*
Research Medical Officer

Mr. D.A. Laurie¥*
“= Physiologist - - o--ome -

Dr. R.D. Lingg*
Research Chemist

Mr. Edwin Lippy*
Chief, OQutbreak Investigation Group
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Mr. Myron Malanchuck*
Chief, Experimental Aerometry Group

Mr. Leland J. Mcdabe*
Director, Field Studies Division

Dr. R.G. Milton* |
Chief, Organics Identifigation Group

Dr. Robert Miday*
Medical Officer

Mr. G.E. Michael*
Environmental Health Scientist

Mr. R.G. Miller*
Chief, Tissue Analysis Group

Mr. James Millette*
Chief, Particulate Analysis Group

" Dr. John G. Orthoefer*+
. Chief, Pathp]ggy Group

Mr. Herbert L. Paﬁren*
.Physical Science Advisor

Dr. W.E. Pepelko¥*
Chief, Physiology Group

Dr. Michael Pereira*
Research Pharmacologist

Mr. Merrel Robinson*
Biologist

Dr. Frank W. Schaefer*
-Microbiologist

~ Ms. Cynthia Sonich*
Environmental Health Scientist

Dr. Robert W. Tuthill*
Epidemiologist

Ms. Nancy S. U1m§r*
Research. Chemist

Dr. Jdean M. w1ester*
Research Physiologist
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HERL, Cincinnati(Cont.)

Mr. F.P. William$*
Microbio]ogistf

Hea]th Effects Research Laboratory,.Mar1ne Field Station
West Kingston, Rhode Island

Dr. Victor J. Cabel11*+
Director, Field Station

Dr. Morris Leviné*
Research Microbiologist

Dr. Alfred Dufou?*
Research Microbiologist

Dr. Paul Cohen?
Chairman, Microbiology Dept., University of Rhode Island

Health Effects Research Laboﬁatory, Research Triangle Park, NC

Dr. F. Gordon- Hueter*+
D1rector

Dr. Robert E. Lee*
- Deputy Director

Dr. R.J.M. Horton*
Senior Research Advisor

Mr. Orin W. St0p1nsk1*
Physical Scxent1st

Mr. dames R. Smith¥
Physical Scientist

Dr.uugnajdukgmﬂinklﬁf
. Veterinarian:

Dr. Thomas M. Wagner*+
Acting Director, Program Operations Office

- Ms. Ann H. Akland*
Supervisory.Program Analyst

Ms. Margaret C. Mickelson*
Administrative Officer

Dr. William C. Nelson*
Acting Chief, Statistics and Data Management Office
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HERL,RTP (Cont;)

Dr. Victor Hasselblad*
Supervisory Mathematical Statistican

Dr. John P. Creason*
Supervisory Mathematical:!Statistician

Dr. Daniel F. Cahill¥*
Director, Experimental Biqlogy Division

Dr. Neil Chernoff*
Research Biologist

Dr. Lawrence Reiter*
Research Pharmacologist

Dr. John W. Laskey*
Supervisory Research pia]ugist
!

Dr. Joe Elder*
Chief, Neurobiology Branch

Dr. Carl G. Hayes*
Chief, Air Pollutants Branch

"Dr. D.G. Gillette*
Economist

Dr. Willson B. Riggan*
Research Health Scientist;(Statistics)

Dr. Dorothy Calafﬁore*
Epidemiologist

Dr. Robert S. Chapman*
Medical Officer (Be@earch)

Dr. G.S. Wilkinson*
Epidemiologist

Dr. Gregg Prang*
Epidemiologist

Dr¥. Mithael D. Waters*
Chief, Biochemistry Branch

Dr. Joellen L. Huisingh*
Supervisory Research Chemist

Mr. Larry Claxton*
Biologist
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HERL,RTP (Cent)

Ms. Martha Brown¥*
Biologist :
Dr. Stephen Nesnow*
Supervisory Research Chemist

: Br. William F. Durham*
Director, Environmental Toxicology D1v1sxon

Dr. Ronald L. Barom*
Physical Science Administrator

Mr. August Cur1ey*
Chief, Toxic Effects Branch

Dr. T.M. Scott1*
Medical Officer, Pathology

Dr. C.Y. Kawan1sh1*
Research M1crob1010g1st

Dr._Jeffrey Char]es*
Research Pharmacologist/Toxicologist

- Dr. Joseph Roycroft*
' Pharmacologist

Dr. John H. Knelson¥*
Director, Clinical Studies Division

Dr. Ralph W. Stacy*
Research Health Sciehtist

Dr. Donald E. Gardner*
Chief, Biomedical Research Branch

‘Dr, John 0'Neil¥*
Research PhysfoTogTst

‘Mr. Jerome M, ertz*
Engineer -

Dr. Edward Hu*
M1crob1ologxst

Dr. Mary Jdane K. SeIgrade*
‘ Macrobzo]og1st
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HERL,RTP (Cont.)

Dr. George M. Goldstein*
Chief, Clinical Pathology Branch

Dr. Mirzda'Peteﬁson*v
Research Microbiologist

Dr. E.D. Haak, dr.*
Chief, Physiology 'Branch .

Mr. Matthew Petrovick*
Research Biomedical Engineer

Dr. Vernon A. Benﬁgnus*
Research Psycholggist

Dr. David A. Otto*
Research Psychologist

Dr. Brock T. Ketbham*
Medical Officer

- Dr. Miﬂaana?udha#d
- "Medical Officer

Mr»_Wa]ten_L. Crider*
Chief, Research Services Branch

Health Effects Research Laboratory, Field Station
Wenatchee, Washington

Mr. Homer R. Wolf*+
Director and Research Entomologist

Dr. James E. Davis*
Deputy Chief and Biochemist

Dr. Donald C. Staiff
Research Chemist

Dr. Larry Butler*
Research Chemist

Environmental Research Laboratory, Narragansett, R.I.

Dr. Eric D. Schneider*+
.....Director

Dr. Richard W. Latimer%*
Director, Laboratory and Program Operations Division
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ERL, Narragansett (Cdnt)

Dr. J. Prager¥*
Ecologist

P. Yevich¥*
Research Biologist and Pathologist

| Dr. P. Rogerson*
Chief, Analytical Chemistry Branch

Dr. G. Hoffman*
Research Chemist

Dr. G. Zaroogian*
Research Chemist

Dr. G. Gardner* -
Aquatic Biologist.

Dr. A.R. Malcolm*+
. Research Chemist.

Dr. E. Jackim¥
. Research .Chemist -

Dr. G. Persch¥*
- - Aquatic Biologist

Envifonmenta] Research Laboratory, Du1uth, Minn.

Dr. J. David Yount*+
Deputy Director

Dr. William A. Brungs¥*
Director, Office of Technical Assistance

Dr. Kenneth E. Biesinger*
Director, Office of Extramural and Interagency Programs

Ms. Evelyn P. Hunt*+
Chief, Research Support Section

Dr. Gary E. Glass*
. Research Chemist

Dr. James M. McKim*
Chief, Physiological Effects of Poillutants Section

Mr. JémesiH{uTucker*
Aquatic Biologist
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ERL, Duluth (Cont.)

Dr. Gilman D. Vekth*
Research Chemist

Dr. William A. Spoor*
Aquatic Biologist

Mr. Charles E. Stephan*
Env1ronmenta1 Sc1ent1st

Dr. Bernard R. Jones*
Director, Duluth Research Branch

Mr. Armond E. Lemke*
Ecologist

Dr. G1énn M. Christiansen*
Research Chemist

Mr. Frank H. Pulglisi*
Chemist

Mng,Doug1asaw;'Kueh1*
Research Chemist

. Mr..Richard E. Siefert*
Physical Pollutants and Methods Section

Dr. Philip M. Cook+
Research Chemist

Dr. Richard L. Andérson*
Research Entomologist

Mr. Anthdny R. Carlson*
Aquatic B1olog1st

Mr. John H. McCormick*
Aquatic Biologist

"Mr. John I. Teasley*
Research Chemist

' Mr, John G. Eaton* '
Chief, Chemical Po]lutants Section

Mr. Robert -W. -Andrew*
Research Chemist

Mr. Leonard H. Mueller¥*
Research Chemist
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ERL, Duluth (Cont.)

Mr. Robert A. Drummond*
Aquatic Biologist

Dr. John E. Poldoski*
Research Chemist

Environmental Research Laboratory, Gulf Breeze, Fla.

Dr. T.W. Duke*%
Director

Dr. T.T. Davis*+
Deputy Director

Dr. N.L. Richards*
Associate Director for Extramural Activities

Dr. J.A. Couch¥*
Coordinator, Experimental Biology Team -

Dr. W.P. Schooﬁ*
“AquaticiBiologist -

Dr. J.I. Lowe*
Chief, Egperimentgj;Enyironments Branch

Dr. D.R. Nimmo*
Research Eco]ogjst

Dr. G.E. Walsh*
Research Ecologist

Mr. D.J. Hansen*
Aquatic Biologist

Mr. S.C. Shimmel*
Aquatic Biologist

~ Dr. N.R. Cooley*
Research Microbiologist

Dr. Richard Garﬁér*
Research Chemist

Environmental Monitoring and Support Laboratory, Las Vegas

Dr. G.B. Morgan*
Director

Dr. R.E. Stanley*
Deputy Director
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EMSL, Las Vegasf(Cont.)

Mr. W.E. Petfie+
Director, Office of Program Management and Support

Dr. J.A. Santolucito*+
Director, Monitoring Systems Research and Development Division

Dr. Pong Le}n*
Researach Chemist

Dr. J.V. Behar*
Director, Monitoring Systems Design and Analysis Staff

Dr. Robert Paécher*
Medical Officer

Dr. E. Meier*
Methods Development and Analytical Support

Mr. A. Jarvis*
Chief, Quality Assurance Branch

Dr. G. Wiersma*
Chief, Pollutant Pathway Branch.. .- .=

Dr. G. Potter*
Chief, Exposure/Dose Assessment Branch.

Dr. D. Smifh*
Chief, Farm and Animal Investigation Branch
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[6560-01-M]

ENVIRONMENTAL PROTECTION
AGENCY

[FRL 983-5]
AGENDA OF REGULATIONS

AGENCY: Environmental Protection
Agency.

ACTION: Agenda of Regulations.

SUMMARY: Four times a year the
Agency publishes a summary of the
significant regulatory actions under
development to help assure that inter-
ested parties have an early opportuni-
ty to participate in shaping our regula-
tions. We call the summary our
Agenda of Regulations.

FOR FURTHER INFORMATION
CONTACT: For information about
any particular item on the Agenda
contact the individual identified as the
contact person for that item. For gen-
eral information about public partici-
pation in the regulatory process con-
tact:

Chris Kirtz, (PM-223), Standards
and Regulations Evaluation Divi-
sion, Environmental _ Protection
Agency, 401 M Street, SW Washing-
ton, D.C. 20460.

SUPPLEMENTARY INFORMATION:
On March 23, 1978, President Carter
signed Executive Order 12044, Improv-
ing Government Regulations, which
directed all executive agencies to
adopt procedures to improve existing
and future regulations. One procedure
which the Order required all agencies
to adopt was the publication twice a
year of a list of significant regulations
which are under development or
review. The Order also directed that
the Agenda provide the following in-
formation about the potential regula-
tions:

® A brief description

® A citation of its statutory authori-
ty

® Its status

® The name and phone number of a
knowledgeable official

NOTICES

® Whether we will prepare a regula-
tory analysis due to the regulation's
potentially major economic conse-
quences

® Whether the listed item is an ex-
isting regulation which we are reeva-
luating

The Order also directed that the
Agenda provide the status of all items
listed on the previous Agenda.

EPA’s previous Regulatory Agenda
was published April 6, 1978

COVERAGE

We have tried to list all significant
actions which are going through the
Agency's formal regulation develop-
ment process, but we may have inad-
vertently omitted a few. Appearance
or nonappearance in the Agenda car-
ries with it no legal significance.

Executive Order 12044 gave general
guidelines on determining what regu-
lations were significant and which,
therefore, should be included on the
Agend:. It directed each agency to de-
velop specific criteria for identifying
significant regulations. We will de-
scribe onur criteria for determining sig-
nificant regulations in our final report
respending to the Executive Order. 1
will be signing this report soon, and
you will be able to obtain copies of it
from Philip Schwartz (PM-223),
Washington, D.C., 20460.

The Agency's formal process of regu-
lation ‘levelopment starts when an As-
sistance Administrator sends a notice
form to the Administrator and other
senior management. This form notifies
all EFPA offices that a regulation is
about to be prepared and allows these
offices to plan their participation.

Different events might trigger the
start of the Agency’s formal regula-
tion development process. The most
common event is the passage of new
legislation. Other common triggers in-
clude new scientific studies; advances
in technology; petitions for rulemak-
ing sent in from outside EPA; judicial
documents such as court orders and
consen:t agreements; and simply, oper-
ating ¢xperience with a particular reg-

ulation which may suggest ways that
we can improve it.

EXPLANATION OF INFORMATION IN THE
AGENDA

The Agenda lists prospective regula-
tory actions authorized by the follow-
ing laws:

® the Clean Air Act (CAA)

@ the Motor Vehicle Information
and Cost Savings Act (MVICSA)

® the Safe Drinking Water Act
(SDWA)

o the Noise Control Act (NCA)

@ the Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA)

@ the Atomic Energy Act (AEA)

® the Public Health Service Act
(PHSA)

® the Resource Conservation and
Recovery Act (RCRA)

@ the Toxic Substances Control Act
(TSCA)

® the Federal Water Pollution Con-
trol Act as amended by the Clean
Water Act (CWA)

The first column of the Agenda pro-
vides the following information about
each regulation:

® A citation from the Code of Feder-
al Regulations

® A short title

® A citation of statutory authority

® A description, including whether
the item is an existing regulation
which we are reevaluating

If the regulation may have economic
consequences large enough to require
a regulatory analysis, an asterisk (*)
appears at the beginning of the entry.

The second column lists the date we
proposed a regulation in the FEDERAL
REGISTER or the month in which we
expect to propose it.

The third column lists the date we
published a final regulation or the
month in which we expect to publish
the final regulation.

The fourth column provides the
name, address, and phone number of
whom to contact for each regulation.

DougrLas M. COSTLE,
Administrator.

NoVEMBER 20, 1978.

MAJOR EPA REGULATIONS UNDER CONSIDERATION

Name and description of regulation

We are developing the following seven items under the au
ent Air Quality Standards (NAAQS). To write a NAAQS for an,
the kind and extent of public health and welfare problems cau

necessary to also change the NAAQS.

A National Primary Ambient Air Quality Standard define:
ble with an adequate margin of safety‘to protect the public he

Proposal date in FEDERAL REGISTER

Final date in FEDERAL REGISTER

Contact person and address

THE CLEAN AIR AcT

thority of secs. 108 and 109 of the CAA which direct the Administrator to establish national Ambi-
pollutant, we first prepare a criteria document which contains the latest scientific knowledge on
ed by the presence of the pollutant in the air. If we revise the criteria document, we may find it

- the Maximum amount of an air pollutant which the Administrator of EPA determines is compati-
+lth. A National! Secondary Ambient Air Quality Standard defines levels of air quality which the

Administrator judges necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.

40 CFR 50 *Review of NAAQS for Photochemical June 22, 1478, ..

Orxidants. CAA 108. The proposed regulation
would change the existing primary, heaith-based
standard to 0.10 ppm for a 1-hour average from
the existing 0.08 ppm standard. The secondary,
welfare-based standard would remain at 0.08 ppm
for 1-hour average. The pollutant we control
would be changed from photochemical oxidants
to ozone, which is the principal measurable in-
gredient in photochemical oxidants.

December 1978........

v JO€ Padgett (MD-12).

Environmental Protection Agency,
Research Triangle Park, N.C.
27711, 919-541-5204, FTS 8-629-
5204.
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MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued

Name and description of regulation

56159

Proposal date in FEPERAL REGISTER Final date in FEDERAL REGISTER

40 CFR 50 *NAAQS for Lead. CAA 108. EPA pro-
posed an ambient lead standard of 1.5 micro-
grams per cubic meter averaged over 30 days.
Public reaction has been mixed. Federal agencies
and public interest groups support the preposal.
Industry argues that: (1) the health data and
analyses do not support the standard, (2) large
parts of the secondary lead and foundry indus-
tries are Technically unable to comply, and «3)
plant closures for economic and technical rea-
sons will result from enforcement of the stand-
ard.

40 CFR 50 *Review of NAAQS for Curbon Monox-
ide. CAA 108. The health basis for control of this
pollutant will we reviewed. This requires prepa-
ration of an updated criteria document and anal-
ysis of whether or not NAAQS should be revised.

40 CFR 50 *Revicw of NAAQS ror Sulfur Qriaes.
CAA 108. A review of the health basis for control
of this pollutant will require preparation of an
updated criteria document and analysis of
whether or not NAAQS should be revised

40 CFR 50 *Review of Long Term NAAQS for Vi-
trogen Dioride CAA 108. The NAAQS for nitro-
gen dioxide is undergoing review. ORD will com-
plete a revised criteria document by January
1979. Under the CAA amendments, the criteria
and the decision to revise the standard must ad-
dress both the long-term effects of NO2, and ef-
fects associated with other nitrogen species in
the air, particularly nitrates, and nmitric acid aero-
sol.

40 CFR 50 °*Review of NAAQS for Particulates.
CAA 108. A review of the health basis for control
of this pollutant will require preparation of an
updated criteria document and analysis of
whether or not NAAQS should be revised.

40 CFR 50 *Development of Short Term NAAQS
for Nitrogen Dioxide. CAA 109. The Clean Air
Act Amendments of 1977 require proposal and
promulgation of a 1-3 hour standard for NO2
unless EPA finds that such a standard is not nec-
essary to protect the public health.

Contact person and address

THE CLEAN AIR ACT

Oct. 5, 1978 o

September 1979 ... . ...

May 1980 ..

January 1979........

May 1980... ...ciioi oeeerieeireees e December 1980,

January 1979, ... June 1979 ..o

Do.

Do.

We are developing performance standards to control emissions from the following industries under sec. 111(b) of the CAA. This section requires that the
Administrator develop New Source Performance Standards (NSPS) for stationary sources which significantly contribute to air pollution. The NSPS are based on
the best system of continuous emission reduction which has bern adequately demonstrated. The standards would apply to both new sources and existing sources

which are modified after approval of the regulation.

40 CFR 60 *NSPS—Fossil Fuel Steam Generators
(Revision). CAA 111. Revised standards are being
proposed for utility boilers for control of S0Z2,
NOx and particulates. The revised NSPS will
apply to any fossil-fueled utility boiler with a
heat input of 256 million Btu/hour or greater.
The NSPS will require a percent removal of
sulfur dioxide and will include an emission ceil-
ing and an emission floer.

40 CFR 60 NSPS—Petroleum Liquid Storage Ves-
sels. CAA 111. This is a revision of 1974 NSPS.
The revised standard will propose the use of
double seals rather than single seals on floating
roofs. The standard, as currently being devel-
oped, will essentially eliminate one of two types
of seals currently in use.

40 CFR 60 NSPS—-Glass Manufacturing. CAA
111. This regulation will address the problem of
emissions from new glass manufacturing fur-
naces. The Governor of New Jersey requested
that EPA develop national standards.

40 CFR 60 NSPS--Internal Combustion Engines.
CAA 111. These regulations will require the ap-
plication of best demonstrated control technol-
ogy to control emissions from stationary internal
combustion engines. It will also require States to
act under sec. 111(d) to regulate these com-
pounds from existing sources.

40 CFR 80 NSPS—Sulfur Recovery in Natural
Gas Fields. CAA 111. This regulation will control
emissions of total reduced sulfur compounds.

40 CFR 60 NSPS—Non-Metallic Minerals. CAA
111. Particulate emissions from quarrying oper-
ations and related facilities will be controlled.

40 CFR 60 NSPS—Organic Solvent Metal Clean-
ing. CAA 111. This rule will control evaporative
emissions from metal cleaning and degreasing
operations.

Sept. 19, 1478 ... March 1978

May 18, 1978.. ... ...do ...

February 1979.... December 1979 ...cccoocrvvinnnenniinnn

December 1978... ..o v e do ...

JUlY 1979 oo cvivineeerceen e . My 1980

January 1978 ... ..coccovceeescvenn eones December 1979,

March 1979 January 1980........viiineiincienneaneenne
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NOTICES

MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued

Name and description of regulation

Proposal date in FEDERAL REGISTER

Final date in FEDERAL REGISTER

Contact person and address

THE CLEAN AIR ACT

40 CFR 60 NSPS-—Surface Coating Operations for
Auto Assembly Plants. CAA 111. Evaporative
emissions from coating operations in the auto
and light truck industry will be controlled.

40 CFR 60 NSPS—Synthetic Organic Chemical
manufactuning. CAA 111. Selection of a degree
of control of emission from manufacture of over
100 major organic chemicals is to be made. A
series of standards will be proposed.

40 CFR 60 NSPS-Can Coating. CAA 111. This
regulation will establish emission standards for
volatile organic emissions from can coating oper
ations.

40 CFR 60 NSPS—Pressure Sensitive Tapes anda
Labels Coating. CAA 111. This regulation will es
tablish emission standards for volatile organic
emissions from pressure sensitive tapes and labei
operations.

40 CFR 60 NSPS—Metal Furniture Surface Coat-
ing. CAA 111. This regulation will establish emis-
sion standards for volatile organic emissions
from metal furniture operations.

40 CFR 60 NSPS—Lead Battery Manuwfacturing.
CAA 111. This regulation will establish emission
standards for lead and sulfuric acid mist emis-
sions from lead battery manufacturing facilities.
The action on H2S04 will key the requirement
that States regulate existing sources under sec.
111cd).

40 CFR 80 NSPS--Gas Turbines. CAA 111. This
regulation will establish limitations on oxide of
nitrogen emissions from stationary gas turbines.

40 CFR 60 NSPS—Industrial Boilers. CAA 111
This regulation will control the emissions of par-
ticulates, NOx and SO2.

40 CFR 60 NSPS— Phosphate Rock. CAA 111. This
regulation will control the emission of particu-
lates.

40 CFR 60 Aluminum Plant Flouride Control--
Eristing Plants. CAA 111(d). These are guide-
lines for State control of flouride emissions from
existing aluminum plants.

40 CFR 60 Guidelines for Existing Kraft Pulp
Mills. CAA 111(d). These are guidelines to con-
trol sulfur (odors) from existing Kraft pulp mills
will aliow States flexibility in establishing con-
trols.

40 CFR 60 List of New Source Performance
Standards. CAA 111(f). The 1977 Clean Air Act
requires the Administrator to list the categories
of major stationary sources that are not already
controlled by NSPS. He must then issue stand-
ards for these categories within 4 years.

February 1979

March 1979 ...

November 1979 ...

January 1980, ...t

December 1978, ..

April 1979 ...

Oct. 3, 1977 ...

October 1980

May 197§......

January 1979

Feb. 23. 1978.

Aug. 31 1978

November 1980 ...

February 1979
August 1981

March 1880

Meay 1979 .

Do.

Do.

Do.

Do.

We are developing emission standards for hazardous air pollutants under sec. 112 of the CAA. This section requires that the Administrator develop National
Emission Standards for Hazardous Air Pollutants (NESHAPS) for emissions which cause or contribute to air pollution which resuits in an increase in mortality, or
an increase in serious or incapacitating illness. The standards would apply to both new sources and existing sources.

40 CFR 61 NESHAPS: Asbestos-Iron Ore Benefi-
ciation. CAA 112. This regulation would estab-
lish limits on asbestos emissions from iron ore
beneficiation facilities.

40 CFR 61 NESHAPS: Vinyl Chloride Amend-
ments. CAA 112. The proposed regulations have
called for increased-control of existing sources,
stringent control of new sources, and a zero emis-
sion goal.

40 CFR 61 NESHAPS: Handling and Storage.
CAA 112. This regulation wouid control the han-
dling and storage of benzene and benzene-rich
Mquids.

40 CFR 61 NESHAPS: Gasoline Distribution Sys-
tems. CAA 112. This regulation would control
benzene emissions from major marketing sources
such as bulk terminals, bulk plants, and service
stations.

40CFR 61 NESHAPS—Refinery Sources. CAA 112.
This regulation would control the emission of
benzene from point sources as well as from fugi-
tive sources (pumps, valves, etc.) and waste dis-

posal.

40 CFR 61 NESHAPS—Maleic Anhydride. CAA 112,
This regulation would control the emission of
benzene in the manufacture of maleic anhydride.

40 CFR 61 NESHAPS—Ethyl Benzene. CAA 112.
This regulation would control the emission of
benzene in the manufacture of ethyl benzene.

September 1979 ...,

June T,1977 ... e

August 1978.. .

Indeterminate ........cccceviiinniniiinnne

September 1879 ........ovveivincinnireninnes

January 1979 ......... e saeaaae

March 1979... ... teneseeassessnenassnas

July 1980....ociiiiiicerinee e

June 1980..

Indeterminate..........cceeiiiciiniiiiiinns

November 1980 .......cocevvrevcrirrnninrenen

November 1979 .................. S -

January 1980............eveeeicnnvennenens -
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MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued
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Name and description of regulation

Proposal date in FxDERAL REGISTER Final date in FEpERAL REGISTER

Contact person and address

THE CLEAN AIR ACT

40 CFR 61 NESHAPS—Styrene. CAA 112. This
regulation would control the emission of benzene
in the manufacture of styrene.

40 CFR 61 NESHAPS: Asbestos Released from
Crushed Stone. CAA 112. Use of crushed serpen-
tine rock for roadway surfacing may release sig-
nificant guantities of asbestos, A monitoring pro-
gram is under way and results indicate standards
will be proposed.

40 CFR 61 NESHAPS: Coke Oven Emission-
Charging Operations. CAA 112. The regulation
would define coke oven emissions as a hazardous
air pollutant. Charging operations would be reg-
ulated first. Regulations on top side leaks would
follow.

40 CFR 61 NESHAPS. Arsenic. CAA 112. A health
risk assessment is being conducted. If i is deter-
mined that arsenic emissions (primarily from
copper smelters) are a hazardous air pollutant,
then emission standards would be proposed.

40 CFR 57 Primary Nonferrous Smelter Orders.
CAA 119. These regulations will establish the
substantive requirements of initial primary non-
ferrous smelter orders (NSO's) and the proce-
dures to be used in issuing them. NSO's will
allow certain copper, lead. and zinc smelters to
delay compliance with the requirements for con-
stant control of sulfur dioxide emissions and let
them use tall stacks and supplementary control
systems to meet ambient standards.

40 CFR 56 Noncompliance Penalties. CAA 120.
EPA is required to establish a penalty program
to start collecting money from polluters after
mid-1979 in an amount equal to the money the
polluter saves by failing to obey the law.

40 CFR 51 Tall Stack Regulation. CAA 123. The
regulations will specify what height stacks may
be given credit for dispersion under State imple-
mentation plans.

40 CFR 51.240 Regulations Providing for State/
Local Consultation. CAA 121. The regulations
will ask the States to provide a satisfactory proc-
ess of consultation with local governments, elect-
ed officials, and Federal land managers. The reg-
ulations will also require the States to choose a
lead planning organization to coordinate the
State Implementation Plan revisions for oxidants
(smog) and carbon monoxide.

1979 Listing of Radioactive Pollutants. CAA
122. Determine whether radioactive pollutants
shall be classified as 108, 111, or 112 pollutants or
none of these categories.

40 CFR 51 Emission Offset Policy Regulations.
CAA 129. These regulations address the issue of
whether and to what extent the national ambi-
ent air quality standards established under CAA
restrict or prohibit growth of major new or ex-
panded air pollution sources. These proposed re-
visions reflect the public comments (including
four public hearings on the December 21 ruling
and the changes required by CAA Amendments
of 1977).

40 CFR 51 and 52 Prevention of Significant Dete-
rioration (PSD). Set II. CAA 166. These regula-
tions will insure that areas which are in compli-
ance with hydrocarbon, carbon monoxide, photo-
chemical oxidant, and nitrogen oxide standards
will remain in compliance.

Visibility Protection. CAA 167(a). EPA is re-
quired to prepare a report to Congress and guide-
lines which require SIP's to address visibility
problems.

40 CFR 85 Requirements to Build Demonsiration
Cars Meeting 0.4 Gram/Mile NOx Standard. CAA
202. All manufacturers with a least a 0.5 pct
share of the U.S. passenger car market will have
to build research vehicles which meet the 0.4
grams nitrogen dioxide per mile research objec-
tive. This regulation will be published in interim-
final form.

40 CFR 86 Light-Duty Diesel Particulate Stand-
ards. CAA 202. EPA is required to set particulate
standards for mobile sources starting in 1881.
The regulation will contain 1981 standards and
more stringent standards for 1983 and later
model years.

FEDERAL

June 1979 ...occoees i April 1980 ........ccocvimeiiiieerinniiirnenn

May 1980......cccc rvvvcrinieiiiienene. . March 1981,

December 1978.. .....cccocovvvvrere i veeene. SepPtember 1979 e,

December 1979.. ...

December 1978. .. April 1979 ...
...... O et s nee. UNAetermined s
November 1978 April 1979 L

May 18, 1978.... December 1978......ccoocvervecrcneceennenns
August 1980 ... ... Undetermined........ouviiineeisncssionenns
Dec. 21, 1976.... .ccvvicnreirine e e NOVEmber 1978 .o

December 1979 October 1980 .......ccevrveiieeneiccnininenn

October 1979 .........ccoevcccvevervveieneees. AUgUST 1980

December 1978 ........ccocovevnenene July 1979

July 1979
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Joe Padgett (MD-12).

Environmental Protection Agency,
Research Triangle Park, N.C.
27711 919-541-5204, FTS 8-629-
5204.

Judith Larsen (EN-341).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
2583.

Bob Homiak (EN-341).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
2542.

Dick Rhoads (MD-15).

Environmental Protection Agency,
Research Triangle Park, N.C.
27711, 919-541-5251. FTS 8-629-
5251.

John Hidinger (AW-445).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0481.

William A. Mills (AW-460).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
0704.

Kent Berry (MD-11).

Environmental Protection Agency,
Research Triangle Park. N.C.
27711, 919-541-5343, FTS 8-629-
5343.

Dick Rhoads (MD-15).

Environmental Protection Agency,
Research Triangle Park, N.C.
27711, 919-541-5261. FTS 8-629-
5251.

Joe Padgett.

Environmental Protection Agency,
Research Triangle Park, N.C.
27711, 919-541-5204, FTS 8-629-
5204.

Karl Hellman.

Emission Control Technology Divi-
sion, Environmental Protection
Agency, 25656 Plymouth Rd., Ann
Arbor, Mich. 48105, 313-668-4246.

Merrill Korth.

Emission Control Technology Divi-
sion, Environmental Protection
Agency, 2565 Plymouth Rd., Ann
Arbor,.Mich. 48105, 313-668-4299.
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NOTICES

MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued

Name and description of regulation Proposal date in FEDERAL REGISTER Final date in FroxrAL REGISTER Contact person and address
THE CLEAN AIR AcT
40 CFR 88 Heavy Duty Diesel Particulate Stand- December 1980..........c..c.ccoveiveriireiinnns August 1980.. Do.
ards. CAA 202. Although required by CAA for
1981 models, there is no test procedure available
that can be used as the basis for a standard. A
1983 model vear 1s targeted.
40 CFR 86 Text Procedures for Measuring Heavy December 1978, ....vvcnrnccvinee AUGUSE 1980 ..uviiiiiseernscensnrisistansnas Mike Leiferman.
Duty Evaporative Emasstons. CAA 202a). The Environmental Protection Agency,
Clean Air Act requires that a test procedure be Ann Arbor, Mich. 48105, 313-668-
promutgated which will require measurement of 4271,
evaporalive emission from the vehicles as a
whole. EPA will promulgate test procedure and
standards
40 CFR 86 Heavy Duty Evaporative Emission January 1979 ..., August 1980 ..........civvieirieinicniicicenenne Do.
Standards. CAA 202¢a). Standards will apply to
heavy duty gasoline venicles and will contraol
emuissions due to evaporation of gasoline begin-
ning in model year 1981.
40 CFR 86 Light Duty Truck Emission Stundards ...... O . it e e AURUSE 187G ..ooriniiiictiiacreniececninnnanes William Houtmann.
«Up to 8300 1bs. Gross Vehicle Weight Rating-- Environmental Protection Agency,
GVWR). CAA 202(8). CAA requires standards for Ann Arbor, Mich. 48105, 313-668-
8.000 8.500 1b trucks that represent a 90 percert 4272,
reduction in HC and CO from baseline for 1983.
Standards are expected to be equivalent i strin-
geney to 1981 passenger car standards and are
expected 1 vear ahead of CAA deadline, e, 1982
model year. The same standards will also be ap-
plied to trucks under 6,000 b GVWR.
40 CFR 86 H(C and CO Emistion Standards for December 1978. .......cccvvvvrcericvcnne. DECEMDBETr 1979 ..ccirvvvinriventensrenrasanes Chet PFrance.
Heavy Duty Vehicles (Over 8500 Pounds). CAA Environmental Protection Agency,
202ta13). The CAA requires EPA to establish Ann Arbor, Mich. 48106, 313-668-
emission standards for engines for heavy-duty ve- 4338.
hicles over 8,500 pounds. Standards for HC and
CO are a 90 percent reduction from baselire
emussions for 1983 model year. EPA is In the
process of developing a new test procedure for
measuring exhaust emissions and measuremen-s
of baseline emissions.
40 CFR 86 NOx Emission Standard for Heavry December 1879 .......ccionne September 1980 ...........cccooeicnnriinnnn Do.
Duty Vehicles (Over 6,500 Pounds. CAA
202¢a)3). The CAA requires EPA to establish
emiission standards for heavy-duty vehicles (over
6.000 Ibs. GVWR). A 75 percent reduction for
NOx beginning with 1985 mode! year. EPA is in
the process of developing a8 new test procedure
for measuring exhaust emissions and must then
measure baseline emissions.

Fill Pipe Standards. CAA 202(a)5) At such September 1979 .......ccvviiinirnanns June 1980 Brnie Rosenberg (AW-455).
time as phase II vapor recovery regulations are Environmental Protection Agency,
promulgated, EPA is required to set standards Washington, D.C. 20460, 202-75%~
for vehicle refueling orifices and associated parts 0596.
of the fuel system to provide effective connection
between the f{ill pipe and vapor recovery refuel-
ing nozzles. The effective model is to be deter-
mined on the basis of lead time requred for
design and production of the required systems.

The type of fill pipe needed depends of whether
phase II or on-board HC control is selected by
EPA.

On-Board Hydrocarbon Technology. CAA September 1979 ..........ccooees cevcvveene.. . June 1980 Paul Stolpman (AW-443).
202¢aX8). Under this section EPA is required to Environmental Protection Agency,
determine whether onboard HC controls are fea- Washington, D.C. 20460, 202-426-
sitle and more desirable than Phase II. Vapor 2484,

Recovery, taking into consideration such factors
as fuel economy, costs, admininstrative burdens,
equitable distribution of costs and safety. if
found feasible and desirable, onboard HC control
standards are to be set by EPA, with such lead
time as is needed for implementation. In issuing
such regulations, EPA is required to consult with
the Department of Transportation regarding the
safety of the controls.
40 CFR 86 Interim High Altitude Reguirements. December 1978..........ccocvcivnncienenns August 1979........cccenueuen SO ‘William Houtmann.
CAA 202(a), (f). The regulations will set require- Environmental Protection Agency,
ments _or car to meet the standards at high alti- Ann Arbor, Mich. 48105, 313-668-
tude for 1981-83. 42712.
40 CFR 85 [Importation of Motor Vehicles and December 1978 ..........ccocnvvvvivvennns JULY 107D iiiniiiicnrinrciinneenseesenns weeee ' TOm Preston (EN-340).
Motor Vehicle Engines. CAA 203. The regulation Environmental Protection Agency.
attempts to improve the effectiveness and admin- Washington, D.C. 20460, 202-765-
istration of EPA’'s program to prevent importa- 0844.
tion of vehicles and engines which fall to con-
form to Federal emission standards.
40 CFR 86 Regulations Defining Certificate of Dec. 23, 1974 .. March 1979.. Do.

Conjormity. CAA 206(a). The regulations will
identify the components and specifications that
are a required part of motor vehicle certification;
the parameters of allowable deviation of parts;
and the specifications for the certification tests.
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Name and description of regulation

Proposal date in Froxral RecisTer Final date in PxpaRAL REZGISTER

Contact person and sddress

THE CLeAN AIR ACT

40 CFR 86 Selective Enforcement Auditing of Mo-
torcycles. CAA 206(b). The regulation will estab-
lish a program for testing motorcycles at the as-
sembly line to assure compliance with emission
standards.

40 CFR 86 Selective Enforcement Auditing of
Heavy Duty Engines and Vehicles. CAA 206(b).
The regulation will establish a program for test-
ing heavy duty engines and vehicles at the as-
sembly line to assure compliance with emission
standards.

40 CFR 88 Engine Parameter Adjustment Regula-
tions. CAA 206(b). This regulation will limit the
adjustment parameters of emissions-related con-
trois on vehicles to ensure that after the vehicies
pass certification tests, they are not readjusted
in the field by dealerships or service stations to
improve their driveability at the cost of in-
creased emissions.

40 CFR 88 1984 High Altitude Standards. CAA
206(f). These regulations will require all vehicles
to meet standards at all altitudes beginning with
1984 models.

40 CFR 868 Penalties for Noncomplying Heavy-
Duty Engines and Vehicles. CAA 206(g). This reg-
ulation would allow heavy-duty engine or vehicie
manufacturers to sell vehicles or engines exceed-
ing the standards if they pay a noncompliance
penalty. They still would not be sold, however, if
they exceed an upper limit.

40 CFR 86 Emission Control Warranty. CAA
207(a)(1). The regulations activate a manufactur-
er's warranty that becomes enforceable if the ve-
hicle exceeds emission standards as a result of
defects present at the time of sale

40 CFR 88 Aftermarket Parts Certification. CAA
207(aX2). The regulation establishes guidelines
so aftermarket parts manufacturers can certify
that their parts do not degrade emissions.

40 CFR 86 Short Test for Emission Warranties.
CAA 207(b). The regulation establishes proce-
dures for tests of emissions from light duty
trucks and light duty vehicles to be performed in
conjunction with inspection/maintenance pro-
grams.

40 CFR 85 Emission Control (Performance) War-
ranty. CAA 207(b)2). This regulation specifies
performance warranty requirements based on
short-cycled emissions test for in use vehicles. It
was proposed in May 1977 and is now being re-
proposed to take the Clean Air Act Amendments
into account.

40 CFR 79.6 Fuels and Fuel Additives Protocols
for Testing. CAA 211. The protocols will help de-
termine effects of fuels and fuel additives on
public health and emission control devices.

40 CFR 86 High Altitude Performance Adjust-
ments. CAA 215. EPA is required to set proce-
dures by which manufacturers must have adjust-
ments to their cars for high altitude operation
approved.

40 CFR 86 Turbine Aircraft Gaseous Emissions
Retrofit and Modification of 1873 Standards.
CAA 231. This regulation will propose, and for
some classes of aircraft, repropose emission
standards for large aircraft to reduce HC. NOx,
and CO.

40 CFR 56 Regional Consistency. CAA 301. EPA
is required to provide for consistent implementa-
tion of the Clean Air Act by the various EPA Re-
glonal Offices.

40 CFR 51, 52, 53, 58, and 60 Monitoring Regula-
tions. CAA 319. These regulations will revise the
requirements for State and local air pollution
monitoring for purposes of State implementation
plans and for reporting air quality data to EPA.

Holding

December 1978..... ....coovveeecveerreeee. FEDIUATY 1979,

Oct. 21, 1977

May 1981, ..o s

December 1978...

December 1978... ..o, June 1979

January 1979 August 1979 ..

May 25, 1977... January 1979

November 1978 . ADPFIL 1979 e

January 1979..... . ..coiiieiiee e, .. May 1979

February 1979.. February 1980

Mar. 24, 1978 ... September 1979

January 1979.... ... Undetermined

Aug. 7, 1978 January 1979....

THE MOTOR VEHICLE INFORMATION AND COST SAvINGS AcT (MVICSA)

40 CFR 85 Testing Retrofit Devices for Fuel Econ-
omy Performance. MVICSA 511. The regulation
provides for EPA evaluation of claims by a manu-
facturer that it has produced a fuel economy ret-
rofit device.

Aug. 10, 1977 ...

December 1978

Frank Slaveter (EN-338).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0596.

Do.

Ron Kruse.

Environmental Protection Agency,
Ann Arbor, Mich. 48105, 313-668-
4317.

Ernie Rosenberg (AW-455).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0596.

Frank Slaveter (EN 338).

Environmental Protection Agency,
Washington, D.C. 20460, 202 755-
1572,

Rick Friedman (EN -340).

Environmental Protection Agency,
Washington, D.C 20460, 202426
4690

David Feldman (EN-340).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0297.

Dick Nash.

Environmental Protection Agency,
Ann Arbor. Mich. 48105, 313-668-
4412

David Feldman (EN-340).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0297

Matt Bilis (RD-680).

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
4452,

Ernic Rosenberg (AW -455).

Environmental Protection Agency,
Washington, D.C. 20460. 202-755-
0596

William Houtmann.

Environmental Protection Agency,
Ann Arbor, Mich. 48105, 313-668-
4272,

Darryl Tyler (MD 13).

Environmental Protection Agency,
Research  Triangle Park, N.C.
27711, 919 541-5251, FTS B8-629-
5425.

Robert Neligan (MD-14).

Environmental Protection Agency,
Restvarcnh  Triangle Park, N.C.
27711, 919-541 5447, FTS 8-629-
5447.

Ernie Rosenberg (AW-455).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
05986.
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NOTICES

MAJOR EPA REGULATIONE UNDER CONBIDERATION—Continued

Nemse and deseription of regulation

Propesat dete tn FEdERAL RuarsTen Fimal date in Prngrat REGISTER:

Contael:person sind ‘sddvess

THE CLEAN WATER ACT
(Federal Water Pollution Control Act as amended by the Clean Water Act Amendments of 1977)

40 CFR 35(P) State Management Assistance.
CWA 101(b)/205. States may use up to 2 percent
of their title II allotment or $400,000 whichever
is greater, to finance the administration of sec.
201, 203, 208, 212, 402, and 404 programs.

7 CFR 634 Agricultural Cost Sharing. CWA
208(§).). The Department of Agriculture will pro-
vide grants covering up to 59 percent of costs to
install best management practices for water qual-
ity management. The program will be imple-by
the USDA. The regulations will be promulgated
by UBDA with EPA concurrence.

40 CFR 35 Water Quality Management Regula-
tions. CWA 106, 208, 303(e). These regulations
revise and update the water quality management
regulations previously issued under 40 CFR 130
-and 131.

40 CFR 35.15 State 208 Regulatory Programs for
Dredge and Fill Materials. CWA 208(b)4). These
regulations will authorize States to establish reg-
ulatory programs for the discharge of dredge and
1ill material to supplement State 404 permit pro-
grams.

40 CFR 233 Modification of Secondary Treatment
Requirements for Marine Dischargers. CWA
301(h). The 1977 amendments of the Clean water
Act allow EPA to modify the treatment require-
ments for existing ocean dischargers from Pub-
licly Own Treatment Works (POTW's) in regard
to the required degree of removal of Biological
Oxygen Demand (BOD), Total Suspended Solids
(TSS). and pH. Applicants are required to meet
eight specific 301(h) criteria in addition to any
other applicable criteria of the Act. The receipt
of modification would not relleve a POTW from
compliance with performance standards which
EPA will later publish to reflect Best Practicable
Wastewater Treatment Technology (BPWTT).
This rule establishes the criteria which EPA will
apply and the procedures it will follow in its eval-
uation of application for a modification.

40 CFR 124 Extension of Pollution Control Dead-
lines for Publicly Owned Treatment Works and
Other Point Sources Planning to Discharge to
Those Publicly Own Treatment Works. CWA
301(j). This regulation establishes criteria which
EPA and NPDES States will use in reviewing re-
quests for 301¢(i) extensions from the July 1,
1971, treatment requirements.

40 CFR 125 Requirements for Application for 301
(¢) and (g) Variances. CWA 301(j)1)B). These
regulations require discharges desiring 301 (c¢)
and (g) variances to file initial applications by
Sept. 25, 1978, or 270 days after promulgation of
BAT limitations whichever is later .

Apr. 25, 1978, interim final........ .....

June 22, 1978..

Sept. 12, 1978 .. ..o e

January 1979.. ..o

Apr. 25, 1978...

May 16, 1978, interim final.. ... ......

Sept. 13. 1978, tnterim final

Sept. 27, 1978 ......coviremeeenicncionens

To be determined,

January 1979.......ccoveeinnenriicniniens

July 1979

Will be incorporated into NPDES
program regulations 40 CFR 122
to 125.

January 1979, will be incorporated
into NPDES program
regulations 40 CFR 122 to 125.

Joe Eaaley (WH-647).

Exwironmental Pretection Agency,
Washington, D.C. 20460, 202-426-
4445.

Joe Krivak (WH-588)

Environmental Preteetion Ageney,
Washington, D.C. 20460, 202-765-
7000.

Linda Eichmiller (WH-854).

Environmental Protection Agency,
Washington, D.C. 30480, 202-755-
6965.

Joe Krivak.

Environmental Proteetion Agency.
‘Washington, D.C. 20460, 202-765-
7000.

Tom O'Farrell (WH-551).

Environmental Protectien Agency,
Washington, D.C. 20460, 202-426-
8976.

Ed Kramer (EN-336).

Environmental Protection Agency.
Washington, D.C. 20460, 202-755-
0750.

Scott Slesinger (EN-3386).

Environmental Protection Agency.
Washington, D.C. 20460, 202-755-
0750.

Effluent guidelines representing best available treatment technology, new source performance standards, and pretreatment standards are being developed
for the following industries to comply with the Act and a court order mandating control of certain toxic substances in industrial effluents. CWA 301, 304, 306, and
307.

40 CFR 420 1ron and Steel Manufacturing...........
40 CFR 435

Petroleum Refining...

40 CFR 429 Timber Products Processing. ...

40 CFR 423 °*Steam Electric Power Plants

40 CFR 426 Leather Tanning and Finishing...........

40 CFR 421 Nosnferrous Metals Manwfacturing ......

November 1979 .. .......

May 19790 s e

..do ...

Mayv 1980 e

October 1979 ...,

December 1979............covcvvinviceninennnnn.

August 1979

March 1980
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Ernst Hall (WH-552).

Environmental Protection Agency.
Washington, D.C. 20460, 202-426
2576.

Robert Dellinger (WH-552).

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
2497.

John Riley (WH-552).

Environmental Potection Agency,
Washington, D.C. 20460, 202-426-
6554.

John Lum (WH-552).

Environmental Protection Agency.
z::mnmn. D.C. 20460 202-426-

William Sonnett (WH-552).

Environmental Protection Agency.
;\:zhmmn, D.C. 20460 202-426-

Patricia Williams (WH-652).

Environmental Protection Agency,
Washington, D.C. 20460, 202-4326-
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Name and description of regulation

40 CFR 46 Paini and [nk Formulafion ...

Printing and Publishing Services ...
Ore Mirang and Dressing ...

40 CFR 448
40 CFR 440

40 CFR 434 Coal Mining ..............

40 CFR 414 Organic Chemucals Mawusfacti nyig

40 CFR 415 [Inorganie Chemicals Manufacturiig ..

40 CFR 410 Tectile Mulls ...

40 CFR 416 Plastics and Synthetic Materal

40 CFR 430 Pulp and Paper...........c..ccccoen.

40 CFR 428
40 CFR 417

Rubber Processing..........cccocoevvviainine
Soap and Detergents Manufacturing ..

40 CFR 444 Auto and Other Laundries.................

40 CFR 456 Miscellaneous Chemicals—Adhesives
and Sealants.

40 CFR 457 Miscellaneous Chemicals—Explosives
Manufacturing.

40 CFR 454 Miscellaneous Chemicals—Gum and
Wood.

40 CFR 455 Miscellaneous Chemicals—Pesticides..

40 CFR 439 Miscellaneous Chemicals—Pharma-
ceuticals.

40 CFR 413 Electroplating.............c.ccoooevvvieiiinnnnn

40 CFR 459 Machinery and Mechanical Prod-
ucts—Photographic Equipment and Supplies.

40 CFR 433 Machinery and Mechanical Prod-
ucts—Mechanical Products.

40 CFR 469 Machinery and Mechanical Prod-
ucts—Electrical and Electronic Components.

40 CFR 464 Machinery and Mechanical Prod-
ucts—Foundry Operations.
40 CFR 468 Machinery and Mechanical
ucts—Copper and Copper Aloy Products.
40 CFR 461 Machinery and Mechanical
ucts—Battery Manufacturing.
40 CFR 465 Machinery and
ucts—Coil Coating.

40 CFR 443 Meachinery and
ucts—Plastics Processing.

40 CFR 468 Machinery and
ucts—Porcelain Enamel.

Prod-
Prod-
Mechanical Prod-
Mechanical Prod-
Mechanical Prod-

40 CFR 467 Machinery and
ucts—Aluminum Forming.

Mechanical Prod-

Proposal date in

September 1979

November 1979 .
..... do

December 1979

January 1180

1079

Septemta

Aoy Lty

January 1980

February 1980..

June 1979........
July 1980

December 1979.

February 1980.. oo s

December 1979

August 1979 .

March 1980.......

December 1979

March 1980......

FEDERAL REGISTER

Final date in PEDERAL REGISTER

'HE CLEAN WATER ACT

February 1980.. ......ccccocvvinviins

August 1980...... .
March 1980...... .
October 1976 ... .
April 1980 ........ .
March 1980
August 1979..... .

October 1980 ...

October 1979 ... ..o

March 1980 ... ..o

April 1980 ...

June 1980
July 1980.............

June

At 1960

Aprd 1980

Deccrber 1074

Aupust 1980 ..

January 1980,
July 1981...........

July 1980 ...

August 1980

July 1980 ..o

March 1980...

October 1980 ...

July 1980

October 1980 ...

August 1980 ...

March 1981 ..o,
October 1980 ...
May 1980,

November 1980

October 1980
March 1980
May 1981.

May 1980....ccoiiininincnce

October 1980 ......c.ccoevvnineininecicenne,
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Contact persen and address

Richard Gigger tWH 550

Environmental Protection Agency,
Washington, D C, 20460, 202 426
2583,

Do.

Gall Coad (WH 5806

Environmental Protection
Washington, D.C 20460,
2503.

William Tolliard «WiD 5868

Environmental Protection
Wasinpsten, 1.0 20460,
2726

Paul Farenthois oW H 5520,

Agency,
202 426

Agency,
202 42

Environmental Protection Ayeney,
Washimgton, 1).C oo, 202 406
24497
Wodter Hunt W HLD
Environmental Tootection Apency,
shington DO 20ant 200 426
R

James Gialite WH SH0

Eoivirony Protoctoon Apencey,

IO e0, 202-426
2554

Paul Fuhrentiiold - WH 552

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
2497,

Bob Dellinger (WH 552).

Environmental Protection Agency.
Washington, D.C. 20460, 202 426
2564,

Do.

Sammy Ng (WH 586).

Environmental Protection Agency.
Washington, D.C. 20460, 202 426
2503.

Richard Gigeer (WH-552),

Environmental Protection Agency.
Washington, D.C. 20460, 202 426-
2583.

Flwood Forsht (WH 552).

Environmental Protection Agency,
Washington, D.C. 20460, 202 426
2707.

Elwood Martin (WH 552).

Environmental Protection Agency.
Washington, D.C. 20460, 202-426
2440.

Richard Williams (WH §52).

Environmental Protection Agency,
Washington, D.C. 20460. 202-426-
2555.

George Jett (WH 552).

Environmental Protection Agency,
Washington, D.C. 20460, 202 426
2497.

Joe Vitalis (WH 552).

Environmental Protection Agency,
Washington, D.C. 20460, 202 426
2497.

Maurice Owens (WH 586).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755
1331.

Ernst Hall (WH 552).

Environmental Protection Agency.
Washington, D.C. 20460, 202-426
2576.

Ernst Hall (WH-552).
Environmental Protection Agency,
Washington, D.C. 20460, 202-428-
2576.
Do.
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Name and description of regulation

Proposal date in FepxnaL REGISTER

Final date in FrpERAL REGISTER

Contact person and address

40 CFR 124 and 125 Veto Modification. CWA
301(b)a), 304(1), 307(a), 402(b), 501(a). This reg-
ulation revises existing regulations to conform to
the requirements in the NRDC versus Train Con-
sent Decree June 8. 1976 and to clarify the proce-
dures under which EPA will exercise its power to
object to (veto) State issued NPDES permits.

40 CFR 125 Substantive Criteria for 301(c) and
(¢9) Variances from BAT Requirements. CWA 301
(¢) and (g). This criteria will establish informa-
tion necessary for assessment of economic and
environmental variance requests.

40 CFR 130.17 *Revision of Water Quality Stand-
ards Regulation (Part 130.17). CWA 303. This
regulation will amend the existing regulation
covering State Water Quality Standards to estab-
lish requirements regarding States adopting
standards for toxic pollutants when EPA has
issued national ambient water quality criteria for
those pollutants. One effect of this amendment
will be that dischargers (both municipal and in-
dustrial) may have to install treatment technol-
ogy beyond that required by Best Available
Wastewater Treatment Technology (BPWTT) or
Best Available Technology (BAT) guidelines.

40 CFR Quality Criteria for Water: Volume Il
CWA 304(a). Ambient water quality criteria will
be established for 65 pollutants.

40 CFR 400 to 469 Secondary Industry Review.
CWA 304(b). This regulation will provide for pro-
mulgated of Best Practicable Conventional Pol-
lutant Control Technology (BTC) for certain
subcategories of the “secondary industries” in-
dustries not covered by the NRDC Settlement
Agreement. For other subcategories, Best Availa-
ble Technology (BAT) limits will be suspended.
The methodology that will be used for BCT for
secondary industries will also be applied to BCT
for primary industries at the time that BAT reg-
ulations are established.

40 CFR 125 Criteria and Standards for Imposing
Best Management Practices for Ancillary Indus-
trial Activities. CWA 304(e). This regulation will
indicate how ‘‘best management practices” for
on-site industrial activities may be imposed in
NPDES permits to prevent release of toxic and
hazardous poliutants to surface waters.

General Pretreatment Regulations for Existing and
New Sources of Pollution. CWA 307(b)1). This
regulation establishes requirements and proce-
dures for a general pretreatment program includ-
ing development of State and local programs.

40 CFR 117 Reviston of Hazardous Substances
Discharge Regulations. CWA 311. As a result of
amendments of sec. 311, pts. 117 and 119 will be
withdrawn and pt. 118 revised, principally to
clarify which dischargers will be subject to the
provisions of sec. 311.

40 CFR  Oil Spill Liability. CWA 311(q). This
rule will establish maximum limits of liability for
fixed non-transportation related facilities which
may face cleanup liabilities under sec. 311.

40 CFR 140 Marine Sanitation Devices. CWA 312.
These rules will establish secondary treatment or
equivalent for ships navigating the Great Lakes.

40 CFR 140 Drinking Water Intake Zone Exemp-
tions. CWA 312. These regulations, which will es-
tablish guidance for State no-discharge prohibi-
tions for drinking water intake zones, are a part
of the Marine Sanitation Devices regulations.

40 CFR 35 Clean Lakes. CWA 314. These rules
will establish procedures for administering
grants to the States for the purpose of restoring
lakes.

40 CFR 161 Hazardous Substances Pollution Pre-
vention for Facilities Subject to Permitting Re-
quirements. CWA 402. This proposed regulation
sets forth requirements for Spill Prevention Con-
trol and Countermeasure Plans for nontranspor-
tation related facilities which handle hazardous
substances and are subject to NPDES permits.

40 CFR NPDES Program. CWA 402. This regula-
tion revises, updates, clarifies, and reorganizes
existing NPDES regulations.

40 CFR 124 Veto Modification. CWA 402. These
regulations will establish the use of short-term
permits as the preferred mechanism for assuring
compliance with NRDC Consent Decree.

THE CLEAR WATER AcCT

January 1979 .

May 23, 1978......eiirecrcnne

Will be incorporated into NPDES
program regulations 40 CFR 122
to 125,

March 1979... .vevviiivcnnnivenccsenne. MATeh 1980 ...,

(29 pollutants) March 1979 ............ September 1979 ................ errrsasnesnnas

(36 pollutants; July 1879 ..... De: ber 1979

Aug. 23,1978, ...cciiivns v April 1979

Sept. 1, 1978 ... ...ccceeevevvivvnes e, WL be incorporated into NPDES
program regulations 40 CFR 122
to 125,

.......................................................... June 26. 1978.........ccovvrirvrncirivennininns

November 1978 ..............ceccceueneeeee.. December 1978

September 1979 ......covvvrcviceecienienne

December 1978, ........ccoovvcveerercncenvonee
Bept. 1, 1978 ... cicninieniencsreananenes
Aug. 21, 19T8 e i e
May 23, 1878..... .oviiviimricrrecininnaes

June 1980

February 1979.......ccvevnerenns
February 1979 ......iiencscnannnn
January 1879........eveiivinenniiennee
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Ed Kramer (EN-336).

Environmental Protection Agency,
Washington, D.C. 20460, 202-765-
0760.

Ken Mackenthun (WH-585).

Environmental Protection Agency,
Washington, D.C. 20460, 202-765-
0100.

Do.

Dave Fege (WH-386).

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
2617.

Ed Kramer (EN-336).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0750.

Steve Heare (WH-686).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
6885.

Colburn T. Cherney (A-131).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0760.

Joseph Lewis (WH-585).
Environmental Protection Agency,
Washington, D.C. 20460, 202-245-
0581.
Jonathan Amson (WH-585).
Environmental Protection Agency,
Washington, D.C. 20460, 202-245-
3036.
Do.

Robert Johnson (WH-585).

Environmental Protection Agency,
Washington, D.C. 20460, 202-472-
3400.

Thomas J. Charlton (WH-548).

Environmental Protection Agency,
Washington, D.C. 20460, 202-245-
3045.

Ed Kramer (EN-338).
Environmental Protection Agency,
Washington, D.C. 20460, 202-756-
0760.
Do.
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THE CLEAN WATER ACT

(Federal Water Pollution Control Act as amended by the Clean Water Act Amendments of 1977)

40 CFR 231 Ocean Discharge Criteria. CWA
403(c). These guidelines pertain to discharges to
the ocean. They are based on prevention of envi-
ronmental degradation of waters of the territori-
al seas, the contiguous zone., and the oceans.
Both industrial and municipal dischargers would
have to meet these critenia

40 CFR 230 Guidelines to Protect the Aguatic En-
vironment, Including Wetlands, From the Dis-
charpe aof Dredged or Full Material. CWA
404(b)(1). These guidelines must be considered (n
the issuance of individual and general permits, in
the preparation of Environmental Impact State-
ments (EIS's) for Federal activities specifically
authorized by the Congress, and in preparation
of Best Management Practices (BMP's) under
the State 208(bX4xB) program. Failure to
ocomply with these guidelines justifies denial of
permit applications and return of State permit
programs to the Corps of Engineers. Sept. 5,
1975, interim-final guidelines are being revised
and expanded by this effort

40 CFR 123 Procedural Regulations Concerning
State Qualifications for Assuming the Section
404 Permit Program. CWA 404(g). Certain re-
quirements that must be met for States to
assume permitting authority under sec. 404(g)
such as codification of State laws and certifica-
tions by the State attorney general are similar to
NPDES requirements. Therefore, the appropri-
ate parts of sec. 404(g) have been included in the
proposed revision of existing regulations for
NPDES in pt. 123.

40 CFR 127 Procedural Regulations for Ezxercis-
ing the 404(c) Veto. CWA 404(c). These regula-
tions will establish the procedures for preventing
the discharge of dredged or fill material into a
defined area of the waters of the United States.

40 CFR 126 Substantive Regulations Concerning
State Implementation of Section 404 Permit Pro-
gram. CWA 404(g), (h). States may propose for
approval by the Administrator of EPA a sec. 404
program in lieu of the Federal for permitting the
discharge of dredge or fill material in certain
waters of the United States. These regulations
described the components of a State permit pro-
gram that will be minimally acceptable to the
Administrator.

40 CFR 258 Sewage Sludge Disposal. CWA 405
and RCRA 4004. These regulations are to assure
that municipal sludge is managed in a manner
that will protect public health and the environ-
ment and that valuable resources are conserved
through beneficial utilization where practicable.

April 1979 . s e

January 1879 e v

Oct. 21,1978 oot e

January 1979 ... i

January 1979..

July 1978 s

December 1979........cuieenenencnnnnes

July 1979

July 1979

July 1979

August 1980...........ceccviinimrniinns

Tom O'Farrell (WH-551).

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
8976.

John Crowder (WH-$85).

Environmental Protection Agency,
Washington, D.C. 20460, 202-472-
3400.

Office of Water Enforcement.

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0440.

John Crowder.

Environmental Protection Agency,
Washington, D.C. 20460, 202-472-
3400.

Do.

Bruce Weddle (WH-564).

Environmental Protection Agency.
Washington, D.C. 20460, 202-755-
9120.

THE SAFE DRINKING WATER ACT

40 CFR 141 *Control of Organic Chemical Con-
taminants in Drinking Water. SDWA 1412. The
first part of this regulation sets a maximum con-
taminant levels for trihalomethanes and the
second part establishes a required treatment
techniques for synthetic organic chemicals.

40 CFR 141 Technical Amendments to the Nation-
al Interim-Primary Drinking Water Regulations.
SDWA 1412. These regulations will be adjust-
ments to the previously published National In-
terim-Primary Drinking Water regulations.

40 CFR 143 National Secondary Drinking Walter.
SDWA 1412(C). These regulation? will be nonen-
forceable guidelines on esthetic drinking water
quality.

40 CFR 146 Underground Water Source Protec-
tion Program Grants. SDWA 1443(b). This regu-
lation would set forth requirements for under-
ground injection control grants.

Feb.9,1978 ... ...

December 1978..... ....oiiiviiniiniines

Mar. 31, 1977..

Aug. 31,1976 ..

40 CFR 146 Underground Water Source Protec- January 1979 (reproposal)...............

tion Program. SDWA 1421(a). These regulations
are intended to protect groundwater drinking
supplies from contamination caused by improper
underground injection of fluids. The vast major-
ity of injection practices occurs in the oil and gas
industry. States can apply for primary enforce-
ment authority if they meet the minimum crite-
ria specified {n the regulations. The regulations
can require a permit program to ensure that a
case-by-case determination is made.

January 1979.......ccovvvvmirscnninninnnne

April 1979 ..

February 1979...

Oct. 12,1978 ...

May 1978

Joe Cotruvo (WH-550).

Environmental Protection Agency,
Washington, D.C. 20460, 202-472-
5016.

Do.

Frank Bell (WH-550).
Environmental Protection Agency,
Washington, D.C. 20460, 202-472-
6820.
Tom Belk (WH-550).
Environmental Protection Agency,
Washington, D.C. 20480, 202-426-
3934,
Do.
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Contact person and address

THz Noisk CORTROL ACT

40 CFR 205 Light Duty Motor Vehicles. NCA 5. Work plan unuer development.......
This action will result in a decision regarding
whether or not light duty vehicles are or are not
a major noise source. If they are found to be,
then resulting noise emission and/or noise label-
ing standards will be prepared.

40 CFR 205 Buses. NCA 5/6. This regulation will Sept. 12, 1977 .......ccoocvvevniicvviicsnine. - June 1979
set noise emission standards for new inter-State,
inner-city, and schoolbuses.

40 CFR 204 Truckmounted Solid Waste Compac- Aug. 26, 1977
tor. NCA 5/6. The regulations sets noise emission
standards for solid waste compactors.

June 1979

October 1980.

CGFR 206, 207 Lawnmowers. NCA 5/6. The reguta- October 1976 .
tion sets noise emission standards for new lawn- .
mowers.

40 CFR 204 Pavement Breakers and Rock Drills. June 1979.... ... June 1980.........ccvvrirciniinniniiienine
NCA 5/6. The regulation sets noise emission
standards for new pavement breakers and rock
drills.

40 CFR 204 Truck Transported Refrigeration Developmental work halted .. ...
Units. NCA 5/6. The regulation sets noise emis- pending analysis of regulatory
sion standards for new truck transport refrigera- alternatives.
tion units.

40 CFR 204 Wheel and Crawler Tractors. NCA 5/ July 11, 1977 ..o i June 1979.
6. The regulation sets a noise emission standard
for new wheel and crawier tractors.

40 CFR 205 Motorcycles. NCA 5/6. This regula- Feb. 15, 1978 ..., October 1979 .....cecivvirieniinneenicsnennnes
tion sets noise emission standards for motorcy-
cles and replacement exhaust systems.

40 CFR 211 Labeling: Hearing Protectors. NCA 8. June 22, 1977 .....ccooovvvvvereiveerivevrernnns January 1979 ......vviervvnnivinnecnnnennns
The regulation requires the labeling of hearing
protectors.

40 CFR 211 Labeling: General. NCA 8. The regu- ...... do ... P RRORPOONN o [+)

lation establishes general labeling provisions.
40 CFR 210 Administrative Hearing Procedures. Aug. 3, 1978 ..
NCA 11. These procedures will apply to hearings
for the Issuance of remedial orders under sec.
11(d) of the Act. As mandated, these are adjudi-
catory hearings under the Administrative Proce-
dure Act, 5 U.S.C. 554.
40 CFR 203 Low Noise Emission Products. NCA May 27, 1977 .......ccoceivvcursiveerererrnn. May 1979
15. This regulation allows a determination of
when a product is a low noise emission product
and whether it is suitable for special considera-
tion in Federal purchasing.
40 CFR 205 [Interstate Rail Carriers. NCA 17. December 1978 ..........cccoooivvriivverennnes February 1979........cccvvvernienrennnns
This regulation sets noise emission standards for
raflroad “facilities.” EPA has prepared this regu-
lation as a result of a successful lawsuit brought
by the Association of American Rallroads which
saild EPA’s regulations setting noise emission
standards for locomotives and cars failed to ad-
dress the related problem of noise from facilities
such as railroad yards. The Court ordered EPA
to adopt final regulations controlling railroad
facilities—everything in addition to the cars and
locomotijves.
40 CFR 201 Special Local Conditions, NCA NOV. 29, 1976 ...ooooovovoevervroreicoeceirorne verreranas
17(c)2/18(c)2. The ‘regulation establishes proce-
dures permitting adoption by a State or other-
wise preempted State and local rail and motor
carrier noise regulations when necessitated by
special local conditicns..
40 CFR 202 [Interstate Motor Carrier. NCA 18. Work plan under development.......  .......
This action will update the noise emission stand-
ards for interstate motor carriers to reflect in-
creased knowledge about available neise abate-
ment technology.

December 1978

William Roper (AW-480).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
1747,

Do.

Kenneth Feith (AW-480).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
2710.
Henry Thomas (AW-490).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7743.
Kenneth Feith (AW—480).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
2710.
Do.

Henry Thomas (AW-490).
Environmental Protection Agency.
Washington, D.C. 20460, 703-557-
7743.
William Roper (AW-490).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7747,
Henry Thomas (AW-480).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
T743.
Do.

Jim Kerr (EN-387).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7410.

Henry Thomas (AW-490).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7743.

William Roper (AW-480).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7747,

Henry Thomas (AW-490).

Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
T743.

William Roper (AW-490).
Environmental Protection Agency,
;Nuhlnan. D.C. 20460, 703-557-
747.
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MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued

Name and description of regulation

Proposal date in FxnErAL REGISTER Final date in FxpEraL ReGISTER Contact person and address

THE FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT

40 CFR 162 *Pesticide Registration Guidelines:

Introduction. FIFRA 3. This subpart B (will
become A) includes the general purposes of all of
the guidelines, degree of flexibility in require-
ments and in interim data usage, definition of
terms used throughout the guidelines, and re-
quirements for retention of data and test sam-
ples at laboratories.

Experimental Use Permits. FIFRA 3. This sub-
part A (will become subpart C) specifies the data
that must be submitted in support of an applica-
tion for an experimental use permit.

Chemistry Requirements. FIFRA 3. This sub-
part D covers data submission requirements re-
lating to chemistry of pesticide products’ active
ingredients and their formulation components
and manufacturing impurities. (Chemical study
requirements dealing with environmental fate of
pesticides may be included here or be moved to a
new subpart.).

Hazard Evaluation: Wildlife and Aquatic Or-
ganisms. FIFRA 3. This subpart E outlines the
data submission requirements for studies of pes-
ticide effects on birds, wild mammals, fish, and
other aquatic animals.

Hazard Evaluation. Humans and Domestic
Animals. FIFRA 3. This subpart F delineates the
data submission requirements for studies of pes-
ticide effects in laboratory animals involving
oral, dermal, and inhalation uptake routes.
acute. subchronic, anbd chronic exposures, and
including local or systemic injury and maladies
such as oncogenic, teratogenic, mutagenic, and
neurotoxic effects.

Product Performance. FIFRA 3. This subpart
G specifies the data submission requirements
that registrants must submit to demonstrate that
the prospective pesticide product will control the
pests or control undesired growth or behavior as
specified in label claims.

Label Development. FIFRA 3. This subpart H
describes all essential parts of a pesticide product
label, how labeling and label statements must
comply with the Act, and how claims and direc-
tions must correspond to evidence presented or
on hand in data on efficacy and safety.

40 CFR 162 Pesticide Use Restrictions. FIFRA 3.
This regulation will classify pesticide uses for re-
stricted use..

Conditional Registration Regulation. FIFRA
3(e)D (A) and (B). This interim/final regulation
would establish procedures for conditional regis-
tration of pesticide products which are identical
or substantially similar to those currently regis-
tered or new uses of existing pesticide products.

Conditional Registration Regulation. FIFRA
3(c)7)C). This regulation provides for the condi-
tional registration of new chemicals when certain
data are missing.

40 CFR 1629, 173 Registration Data Compensa-
tion. FIFRA 3(CX1XD). These rules provide for
compensation when one pesticide registrant
relies on test data generated by another regis-
trant.

40 CFR 172 State Erperimental Use Permits.
FIFRA (5)f. The regulation defines the scope of
State jurisdiction to allow experimental uses of
pesticides.

40 CFR 165 Storage and Disposal Practices (Pro-
hidbition). FIFRA 19. These rules will prohibit
dangerous or environmentally unsound pesticide
storage practices.

40 CFR 162 State Registration to Meet Special
Local Needs. FIFRA 24(c). This part defines the
scope of State jurisdiction over the registration
of pesticides.

40 CFR 162.16 Pesticide Special Packaging Regu-
lations. FIFRA 25. The rule prescribes when and
what form of child-proof packaging is required

40 CFR 162 Eremption of New Human Drugs.
FIFRA 25(c)2). This part would exempt from
FIFRA pesticides that are also new drugs regu-
lated by FDA.

July 10, 1978 oo e April 1979 Bill Preston (TS-769).
Environmental Protection Agency,
Washington, D.C. 20460, 703-557-
7351.
....................... Do.
July 10, 1978.... April 1979 .. Do.
...... dO i May 1979, .., Do.
Aug. 22,1978 ......... June 1979 ., Do.
December 1978...... oo August 1979 ..o Do
March 1979, ... . e Do.

January 1979 ...,

Walt Waldrop (TS-770).

Environmental Protection Agency,
Washington, D.C. 0460, 202-755-
7014.

Bob Rose (TS-767).

Environmental Protection Agency,
Washington, D.C. 20460, 202-426-
2510.

February 1979

July 1979............. Do.

June 21, 1977....... Ed Gray (A-132).
Environmental Protection Agency,
Washington, D.C. 20460, 202-755-

0846.

Sept. 30, 1975, interim final Phil Gray (TS-770).

Environmental Protection Agency,
Washington, D.C. 20460. 202 755-
7014.

John Lehman (WH-565).

Environmental Protection Agency,
Washington, D.C. 20460. 202-755-
9185.

Phil Gray (TS-770).

Environmental Protection Agency.
Washington, D.C. 20460. 202-755-
7014.

Oct. 15, 1974

March 1979.

Sept. 3, 1975 ..

Feb. 16, 1977 ... i December 1978............ Maureen Grimmer (TS-766).
Environmental Protection Agency.
Washington, D.C. 20460, 202-755-
8030.
Oct. 13, 1978 ..occoe oiieeieeeee e do . Dave Brandewein (TS-766).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
8037.
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MAJOR EPA REGULATIONS UNDER CONSIDERATION—Continued

Name and description of regulation Proposal date in FEDERAL RzGrsTER Pinal date in PeoErAL R2GISTER Contact person and address

Tirs Aromic ENerey Aer

Protective Action Guidelines for Nuclear Emergen- September 1979 ... .......... ... February 1980............ccuceer...  Jim Hardin (AW-460)

cies. AEA 274¢h). This is a guidance for emergen- Envirenmental Protection Agency,
cy response plans in the event of a nuclear acci- Weshington, D.C. 20460, T03-357-
dent, i.e. effluent release from a nuclear reactor. 8010. .

Guidance for Occupational Radiation Erposure, January 1979 .. ... .. ... ... June 1979 Lisis Garela (AW-460).

AEA 274(h). This guidance will update existing Bnvironmental Protection Agency,
(1960) radiation occupational exposure limits for Washington, D.C. 20460, 703-567-
workers at Federal facilities and those facilities 8224.

inspected by Federal agencies.

Transuranic Elements. AEA 274(h). This guidance Nov.3, 1877. ... .. ... R January 1979 ......niiiiniiennins Gerdon Buriey (AW-460).
to Federal agencies establishes dose rate limits Environmental Protection Agency,
for persons exposed to transurantum elements in Washington, D.C. 20460, 203-857-
the general environment. The final guidance is 8610.
to be signed by the President.

*Environmental Standards for High-Leve! Radio- January 19%9 .. ... JUIY 1979 iiiiiininiccsvirneenee. Jim Martin (AW-460).
active Wastes. AEA 274(h). The regulation will Environmental Protection Agency,
set standards for release of radioactivity to the Washington, D.C. 20460, 703-557-
environment as a result of storage of waste iso- 89217.
topes.

Environmental Criteria for Radioactive Wastes. November 1978 ... oo, APril 1979 icceivveieeeeeveeeeee.. Harry Pettengill (AW-460).

AEA 274(h). The criteria are general guidance as Environmental Protection Agency,
to what constitutes radloactive waste and factors Washington, D.C. 20460, 703-567-
to be considered in evaluating disposal modes 8917,

and sites.

Florida Phosphate Tailings. PHSA 301. A 1975 January 1979 ... ..o oo JULY 1979 ..ot Joe Fitzgerald (AW0460),
commitment to the Governor of Florida by the Environmental Protection Agency.
Administrator requries EPA to establish guice- Washington, D.C. 20460, 703-537-
lines as to what to do (1) about existing houses 8224.

on uranius “contaminated” land; (2) about new
construction on such land.

THE RESOURCE CONSERVATION AND RECOVERY ACT

40 CFR 241 Guidelines for Solid Waste MARQIe- ... ..o e o e Bruce Weddle (WH-564).

ment Landspreading Practices. RCRA 1008(a). Environmental Protection Agency,
These are nonregulatory technical guidelines on Washington, D.C. 20460, 202-755-
landsecaping practices for the beneficial use of 9120.

solid waste as soil conditioner and plant nutrient.

40 CFR 250 Hazardous Waste Criteria- Identift- January 1994, ... . ... .. ... . January 1980.................. ... Alan Corson (WH-5685).

cation and Listing. RCRA 3001, These regula- Environmental Protection Agency,
tions define those wastes that will be controlled ‘Washington, D.C. 20460, 202-755-
under the nationwide hazardous waste manaxe- 9187.

ment program, Criteria are provided for identify-
ing characteristics of hazardous waste and for
listing hazardous waste. The gelected characteris-
tics are: ignitability, corrosiveness, reactivity, and
toxicity. Testing procedures are included for de-
termination of whether a waste meets the de-
scribed characteristics. The regulation also lists
certain hazardous wastes or processes which are
presumed to generate hazardous wastes. Also,
means are provided for demonstration of nonin-
clusion in the subtitle C system.

40 CFR 250 “Standards for Generators of Hazard- ....do ... TR - . . Harry Trask (WH-565).
ous Wastes. RCRA 3002, This regulation estab- Environmental Protection Agency,
lishes national standards for generators of haz- ‘Washington, D.C. 30460, 202-755-
ardous wastes, covering such items as reccrd- 9187.

keeping. containerization and labeling, waste

identification, and reporting. This regulation

also contains provisions for a hazardous waste

manlfest system.

40 CI'R 250 Standards for Transporters of Haz- Apr 28 1978. ... . ... . ... do ..

ardous Wastess. RCRA 3003, These naticnal

standards make transporters of hazardous wastes

responsible for shipping only properly labeled

containers and only to permitted facilities.

40 CFR 250 “Standards for Hezardous Waste January 1979 . . F L.do . John S8chaum (WH-565).
Treatment, Storage and Disposal Facilities. Environmental Protection Agency,
RCRA 3004. The standards establish technical Washington, D.C. 20460, 202-755-
performance standards for hazardous waste man- 9200,

agement faciltities, relative to operating prac-
tices, location, and design. The contain provi-
sions for protection of surface water, ground
water, and air quality.

40 CFR 250 Permit Regulations for Hazardous ...do.. .. VTR e O o Sam Moregas (WH-564).
Waste Treatment, Storage, and Disposal Facili- Environmental Protection Agency,
ttes. RCRA 3005. This regulation establishes a Washington, D.C. 20480, 202-7565-
permit program to assure uniform control by 9120.

States (or EPA) over hazardous waste manage-
ment facilities
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TwE RESOURCE CONSERVATION AND RECOVERY ACT

40 CFR 250 Guidelines for Stute Hazardous
Waste Pruyrams. RCRA 3006, These guidelines
are to assist States in the development of their
own harvardous waste regulatory programs. The
guidelines also specify minuaum requrements
States must mert in order to be authorized by
EPA to implement their hazardous waste pro-
grams.

40 CFR 250 Notification System for lnzardous
Waste Generators. Transporters, Storers, Treat-
ers, and Disposers. RCRA 30'0 "The regulation
describes the one-time notification requirement
for generators, transporters, treaters, storers,
and di.posers of hazurdous waste, which will
bring them to the attention of the persons ad-
ministering RCRA's hazardous wa,te prozram,

40 CFR 256 Guid<clines for State Sclid Waste Pro-
grams. RCRA 4CG2(b). These guidelines are to
assist States in the deivclopment and implemen-
tation of solid waste management programs.

40 CFR 257 Critena for Clussinication of Sohd
Waste and Disposal Facuitiess RCRA 4004(a).
These criteria provide a basis against which solid
waste land disposal facilities can be evaluated in
order to determine probability of adverse effects
on health or the environment.

Guidelines for Federal Procurcment Practices.
RCRA 6002(¢). These guidelines will assist Fed-
eral agencies to comply with the RCRA's re-
quirement that procured materials bc composed
of the highest percentage of recovered materials
practicable:

Utilization of Fly Ash and Slag
Use of Recycled Paper in Paper Products .
Use of Waste 1n Construction Products ...............

40 CFR 740 to— *Testing of Chemical Substances
and Mirtures. TSCA 4. These regulations require
testing of chemical substances that may present
an unreasonable risk to human health or the en-
vironment, or are produced in substantial cuanti-
ties but are not supported by adequate test data.
EPA is preparing two testing reguiations: on co-
genicity testing and environmental {ate testing.

40 CFR 720 Premanufacture Nofification. TSCA
5. This regulation will establish the procedure
whereby a company will notify EPA of its intent
to manufacture a new chemical. The regulation
will prescribe the required premanufacture noti-
fication form, describe the procedure for EPA
review, and contain testing guidelines.

40 CFR 761 PCB's Manuwfacture and Distrnibution.
TSCA 6. This regulation bans the manufacturing
and distribution of PCBs and products contain-
ing PCBs.

Control of Polybrominated Biphenyls. TSCA 6.
The regulation would control the use of polybro-
minated biphenyls.

Chlorofluorocarbon Emisstons. TSCA 6. This
regulation would apply to nonaerosol uses of
chlorofluorocarbons.

40 CFR 1730 Reporting on Substences Recom-
mended for Testing TSCA 8dAy The regulation
requires reporting of existing health and safety
studies for chemical categories as recomnmended
for testing.

40 CFR 720 Records of Adverse Reaction. TSCA
8(¢). The regulation requires industry to keep
records of allegations of significant adverse
health and environmental reactions to its chemi-
cal products.

40 CFR Procedures for Erport Notification
TSCA 12(b). These rules tell exporters how and
when to submit export notifications.

40 CFR 22 Consolidated Rules of Practice Gov-
erming the Asscssment of Civil Penaltics. TSCA
16. These rules wotld be promuligated under the
authority of FIFRA 14, RCRA 3008, Murine Pro-
tection Ruesearch and Sanctuaries Act (MPRSA)
105, CAA 211 and TSCA 16.
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Environmental Protection Agency,
Washington, D C. 20460, 202-755
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Feb. 6, 197B.. . ... ..ciiiiiiis e Lo July 1979 e Kenneth Shuster (WH-564).
Environmental Protection Agenc.
Wasthungton, D.C 20460, 202-755-
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Stephen Lingle (WH-563).
Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
9140
April 1979 July 1979
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July 1979 ... i October 1979
Tue Toxic SuBSTANCE CONTROL ACT
December 1978...  ........eeee i Mar. 1979, 749 ......cocvveeenneens Norbert Page (TS-792)

Environmental Protection Agency.
Washington, D.C. 20460, 202 755
6841.

Blake Biles (TS-794).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
5482.

Peter Principe (TS-794).

Environmental Protection Agency.
Washington, D.C. 20460. 202-755-
0920.

Lucy Sibold (TS-794).

Environmental Protection Agency.
Washington, D.C. 20460. 202-755-
8963.

Ferial Bishop (TS-794).

Environmental Protection Agency.
Washington, D.C. 20460, 202-755-
8963.

Ed Brooks (TS-793).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
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Terrell Hunt (EN-342).

Environmental Protection Agency,
Washington, D.C. 20460, 202-755-
0970.
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