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NOTE TO READERS OF THE CRI TERI A DOCUMENTS

Wil e every effort has been nmade to present information in the
criteria docunents as accurately as possible without unduly del ayi ng
their publication, nmstakes mght have occurred and are likely to
occur in the future. In the interest of all users of the environnental
health criteria docunents, readers are kindly requested to conmmuni cate
any errors found to the Division of Environnental Health, Wrld Health
Organi zation, Ceneva, Switzerland, in order that they nmay be incl uded
in corrigenda which will appear in subsequent vol unes.

* * *

In addition, experts in any particular field dealt with in the
criteria docunents are kindly requested to nake available to the WHO
Secretariat any inportant published infornmation that may have
i nadvertently been onitted and which nmay change the eval uation of
health risks from exposure to the environnental agent under
exam nation, so that the informati on may be considered in the event of
updati ng and re-eval uating the conclusions contained in the criteria
docunent s.

WHO TASK GROUP ON ENVI RONMENTAL HEALTH CRI TERI A FOR PHOTOCHEM CAL
OXI DANTS

Tokyo, 30 August-3 Septenber 1976
Partici pants
Menber s

Dr K. Biersteker, Mdical Research D vision, Minicipal Health
Departnment, Rotterdam Netherlands (Chairnan)

Prof essor K. A Bustueva, Department of Conmunity Hygi ene, Central
Institute for Advanced Medical Training, Mscow, USSR
(Vi ce- Chai r man)

Dr R G Derwent, Environmental and Medi cal Sciences Division, Atonic
Ener gy Research Establishment, Harwell, England (Rapporteur)

Dr D. E. Gardner, Biomnedical Research Branch, Cinical Studies
Division, Health Effects Research Laboratory, Environnental
Protecti on Agency, Research Triangle Park, NC, USA

Dr J. Jager, Centre of General and Environnental Hygiene, Institute of
Hygi ene and Epi deni ol ogy, Prague, Czechosl ovaki a

Dr G von N eding, Laboratory for Respiration and Circul ation,
Bet hani en Hospital, Mers, Federal Republic of Gernany

M E. A Schuck, US Environnmental Protection Agency, Environnental
Moni toring and Support Laboratory, Las Vegas, NV, USA

Prof essor N. Yanmki, Faculty of Engineering, Saitama University,
Sai tama, Japan

Cbservers

Dr J. Kagawa, Departnent of Medicine, Tokai University, Kanagawa,
Japan

Prof essor K. Maeda, Departnent of Medicine, Tokyo University, Tokyo,
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Japan

Dr T. Nakajima, Division of Environmental Health Research, Osaka
Prefectural Institute of Public Health, Osaka, Japan

Dr T. ita, Department of Conmunity Environnental Sciences, The
Institute of Public Health, Tokyo, Japan

Dr H Watanabe, Hyogo Prefectural Institute of Public Health, Kobe,
Japan

Dr N. Yamate, First Section of Environnmental Chenistry, National
Institute of Hygienic Sciences, Tokyo, Japan

Secretari at

Dr G Freenman, Departnent of Medical Sciences, Stanford Research
Institute, Menlo Park, CA, USA (Tenporary Adviser)

Dr Y. Hasegawa, Medical Oficer, Control of Environmental Pollution
and Hazards, Wrld Health Organi zation, CGeneva, Switzerland
(Secretary)

M G Oolins, Scientist, Control of Environnental Pollution and
Hazards, World Health Organi zati on, CGeneva, Switzerland

Professor C. M Shy, Institute for Environnental Studies and
Department of Epidem ol ogy, School of Public Health, University
of North Carolina, Chapel Hll, NC, USA (Tenporary Adviser)

Dr T. Suzuki, The Institute of Public Health, Tokyo, Japan (Tenporary
Advi ser)

Prof essor T. Toyamm, Departnent of Preventive Medicine, Keio
Uni versity, Tokyo, Japan (Tenporary Adviser)

ENVI RONMVENTAL HEALTH CRI TERI A FOR PHOTOCHEM CAL OXI DANTS

A VWHO Task Group on Environnental Health Criteria for
Phot ochemi cal Oxidants net in Tokyo from 30 August to 3 Septenber
1976. Dr Y. Hasegawa, Medical O ficer, Control of Environnental
Pol I uti on and Hazards, Division of Environnental Health, WHO opened
the neeting on behalf of the Director-General and expressed the
appreciation of the Organization to the Governnent of Japan for acting
as host to the neeting. The Task G oup reviewed and revi sed the second
draft criteria docunent and made an eval uation of the health risks
from exposure to photochem cal oxidants.

The first and second drafts of the criteria docunent were prepared
by Professor Carl M Shy of the Departnent of Epidem ol ogy, School of
Public Health, University of North Carolina, Chapel HIl, NC USA, and
Dr Donald E. Gardner, Chief, Biomedical Research Branch, dinical
Studi es Division, Health Effects Research Laboratory, US Environnental
Protection Agency, Research Triangle Park, NC, USA. The conments upon
whi ch the second draft was based were received fromthe national focal
points for the WHO Environnmental Health Criteria Progranme in
Bul gari a, Canada, Czechosl ovakia, the Federal Republic of Germany,
Japan, New Zeal and, Pol and, Sweden, the USA, and the USSR and from
the Food and Agriculture O ganization of the United Nations (FAO,
Rone, the World Meteorol ogical Organization (WMO), Ceneva, and the
International Union of Pure and Applied Chenistry (1UPAC). The
col | aboration of these national institutions and international
organi zations is gratefully acknow edged.
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The Secretariat also wishes to acknow edge the nost val uable
col laboration in the final phases of the preparation of this docunent,
of Professor Shy, Dr Gardner, Dr R G Derwent of the Environnental
and Medi cal Sciences Division, Atom c Energy Research Establishment,
Harwel |, Engl and, and Professor K Schaffner of the Institute of
Radi ati on Chenistry at the Max-Planck-Institute for Carbon Research
Mul hei m an der Ruhr, Federal Republic of Gernmany.

Thi s docunent is based primarily on original publications listed
in the reference section. Miuch valuable information nay al so be found
in other published criteria docunents (US Departnent of Health,
Educati on and Welfare, 1970; North Atlantic Treaty O gani zation, 1974,
Nat i onal Acadeny of Sciences, 1977).

Because bi ol ogi cal know edge concerning nany conponents of
photochenical air pollution is linmted, the Task G oup agreed that a
definition of photochem cal oxidants should be given early in the
criteria docunent.

Phot ocheni cal oxidants can be fornmed as the result of the
sunl i ght -i nduced oxi dati on of precursor pollutants enmitted into the
at nosphere. These precursor conpounds include the oxides of nitrogen
and a variety of hydrocarbons with different chem cal reactivities
with respect to the formati on of photochenical oxidants. The princi pal
oxi dants are ozone, nitrogen dioxide, and the peroxyacylnnitrates.
However, until recently, measurenment nethods specific for each of
these oxidants were not available and the nost comonly enpl oyed
net hods were affected, to sone extent, by interference from other
at nospheric pollutants. Thus, when such studi es are bei ng consi dered,
it is inportant to know whether some correction has been nade for this
interference, particularly in studies related to health effects in

man.

Al t hough many ot her ingredients have been identified in
phot ochemical air pollution, there is little informati on avail able at
the monent concerning their biological significance, and they have not
been referred to in this docunent. The biol ogi cal significance of
ni trogen di oxi de has been revi ewed and eval uated i n anot her WHO
environmental health criteria docunent (Wrld Health Organization

1977) .

Details of the WHO Environnmental Health Criteria Programe
including sone terns frequently used in the docunments may be found in
the general introduction to the Environnental Health Criteria
Programme published together with the environnmental health criteria
docunent on nercury (Environmental Health Criteria 1--Mercury, Ceneva,

World Health Organization, 1976).2

The foll owi ng conversion factors have been used in the present
docunent °:

car bon nonoxi de (CO) 1 ppm = 1150 pg/ e
nitric oxide (NO 1 ppm = 1230 ug/ nt
ni trogen dioxi de (NG) 1 ppm = 1880 pg/ nt
nitrous oxide (N,O 1 ppm = 1800 pg/ nt
ozone () 1 ppm = 2000 pg/ nt
peroxyacetyl nitrate (PAN) 1 ppm = 5000 pg/ e
sul fur dioxide (SO) 1 ppm = 2600 pg/ nt

& Reprints available fromthe Division of Environnental Health,
Worl d Health Organization, 1211 Geneva 27, Switzerl and.
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Wien converting val ues expressed in ppmto ug/n?, the numbers
have been rounded up to 2 or, exceptionally 3 significant figures
and, in nost cases, concentrations higher than 10 000 pg/ n?, have
been expressed in ng/ n?.

1. SUMVARY AND RECOMMENDATI ONS FOR FURTHER RESEARCH AND OTHER ACTI ON
1.1 Sunmary
1.1.1 Chenistry and anal ytical nethods

In the context of this report, photochenical oxidants are
understood to include ozone, nitrogen dioxide, and peroxyacyl nitrates.
Many ot her conpounds have been proposed as conmponents of photochem ca
air pollution but, as little information is available concerning their
bi ol ogi cal significance, these substances have not been discussed in
this docunment. As nitrogen dioxide is an inportant air pollutant in
its owmn right, it is the subject of a separate docunent (Wrld Health
Organi zation, 1977). Thus this report deals mainly with ozone and
"oxi dants" as measured by the neutral buffered potassiumiodi de method
(NBKI) .

Ozone and peroxyacyl nitrates can be neasured specifically by
chem | um nescent reactions and by gas chromat ography in conjunction
with electron-capture detectors. These nmethods are highly sensitive
and are not subject to interference from other atnospheric poll utants.
To obtain the nost reproduci ble data, sanpling nmanifolds should be
nmade entirely of teflon or glass as oxidants in the inlet stream nmay
react with plastics or netal.

The terms "oxidant" or "total oxidant" are used to describe the
oxi di zing property of sanpled air as determined by its reaction with
neutral phosphat e-buffered potassiumiodide. N trogen dioxide in
sanpl ed air enhances the reaction with potassiumi odi de, while sulfur
dioxide inhibits it. The terms "corrected oxi dant"” or "adjusted
oxi dant" indicate that measurenents have been corrected for the
presence of nitrogen di oxide and sul fur dioxide. Interference from
these substances is not entirely elininated by the current systens
used for renoving themfromthe inlet stream The accuracy of the
anal ytical procedure for oxidant neasurenents al so depends on the pH
of the buffer solution, reagent concentrations, and other vari abl es.

1.1.2 Sources of photochem cal oxidants and their precursors

Ozone, a natural constituent of the stratosphere fornmed by the
phot ol ysis of npl ecul ar oxygen, can be transported by atnospheric

ISELEER, TEIREMEM4HTNT: B




