
Foreword

The occurrence in the last two decades of a series of catastrophic events
involving the accidental release of toxic chemicals has underscored the urgency
of devising more effective measures for their prevention and mitigation of
injury caused by them. Whether it is Bhopal or Basle, accidents can occur in
rapidly industrializing or highly industrialized countries. Thus, it has become
imperative to examine the available methods for prevention and their updating
for global application. However, the need is much greater for developing
methods to repair the damage inflicted by the release of chemicals on human
health and the environment.

Methods are required for prevention of on-site accidents resulting from
uncontrollable 'run-away' chemical reactions either during a processing step or
storage. Accidents occurring during the transport of toxic chemicals in tankers
by road or rail have their own distinct characteristics which have assumed
serious dimensions of threat to the site of the accident and its environs.

SGOMSEC 6 embodies the efforts of a body of scientists who met in New
Delhi in early 1987 to review the methodologies of prevention and of reducing
the injury to human health and the environment. The Joint Report is a valuable
synthesis of ideas and approaches that emerged out of meaningful interaction
among scientists representing a multiplicity of disciplines. The contributed
papers provided valuable background material.

Keeping in mind the steps being taken by different countries in the aftermath
of Bhopal for achieving greater safety within the chemical industry,
SGOMSEC 6 is very timely.

C.R. KRISHNA MURTI

Vice-President, SCOPE



Foreword

In man's development there can be no doubt that chemicals have played key
roles in such important areas as agriculture, housing, transport, health, etc.
However, worldwide an exceedingly large number of high volume chemicals
are manufactured, transported, stored, marketed or disposed of as wastes, thus
posing a significant risk from accidents and/or poisonings.

With the publication of this monograph, the Scientific Group on Method-
ologies for the Safety Evaluation of Chemicals (SGOMSEC) has once more
provided a forum for the exchange of scientific ideas in extremely difficult areas
of chemical safety programmes. Without such an exchange of ideas within the
worldwide scientific community, IPCS would have great difficulty in meeting
its objective to promote effective international cooperation with respect to
emergencies and accidents involving chemicals.

This monograph should not be considered as a manual for chemical accident
management, but rather as a source of critical information for those in
governments and industry who have to deal with such emergencies. Used in
this way the personal views of the scientists involved in the preparation of this
monograph will no doubt assist greatly those developing more effective
emergency response systems within their countries and in their attempts to
coordinate such efforts internationally.

MICHEL J. MERCIER

Manager
International Programme on Chemical Safety



Preface

This book on Methods for Assessing and Reducing Injury from Chemical
Accidents is the result of a Workshop held in New Delhi, India, from 27
January to 2 February 1987. The study was carried out by the Scientific Group
on Methodologies for the Safety Evaluation of Chemicals (SGOMSEC). This
group operates under two separate sponsors; one sponsor is the International
Programme on Chemical Safety (IPCS) within WHO, which has the coopera-
tion of the United Nations Environmental Programme (UNEP), and the
International Labour Organization (ILO), another sponsor is the Scientific
Committee on Problems of the Environment (SCOPE), a component of the
International Council of Scientific Unions (ICSU). SGOMSEC undertakes the
examination of methodologies for the evaluation of injury to humans and non-
human biota where the methodologies are deemed sufficiently insecure at this
time to require examination as to how they can be improved through research.

The Workshop was held in India at the invitation of Dr Krishna Murti,
Chairman of the Indian National Committee on Bhopal Gas Leakage.
Although stimulated by the Bhopal accident, that unfortunate disaster receives
only limited attention in the present study, rather it is directed to future
chemical accidents wherever they may occur, be they in industrialized or
developing countries. In this context, Bhopal is one of a series of case studies
which the Workshop examined in making its proposals for mitigating the
adverse effects of chemical accidents. Prevention of such accidents is, of course
by all means, the most desirable approach to avoiding the injuries and
devastation that can follow such occurrences. However, prevention is, in most
cases, site and agent specific, and is thus beyond the scope of this study.
Nevertheless, it may be pointed out that other groups are undertaking such
preventive approaches including one under the International Union of Pure
and Applied Chemistry, also operating under ICSU. Despite the absence of
extensive preventive approaches in this effort, the present study includes many
things that can be done inside the plant and in the way of community and public
agency preparation which should serve to minimize and limit the injurious
effects of an accident.

The focus here is on chemical accidents, oil spills are not covered, nor are
radiation accidents. There are five chapters in the Joint Report. Chapter 1
deals with the scope and context of the chemical accident; Chapter 2 covers the
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assessment, extent, engineering aspects and restriction of spread; Chapter 3
covers health assessment and medical response; Chapter 4 deals with adverse
ecological effects including the utility of using ecological effects as a way of
defining the spread of the chemical agents; Chapter 5 deals with disaster
emergency planning which needs to be in place before the accident occurs.

The project was under the co-chairmanship of Dr Gareth Green, Chairman
of the Department of Environmental Health at the School of Hygiene and
Public Health, Johns Hopkins University, and Dr Philippe Bourdeau, Director
of Environmental Research for the Commission of European Communities.
They, with members of the Executive Committee of SGOMSEC, met to plan
the approach to the study including the selection of topics and contributors to
write individually prepared reviews.

SGOMSEC is an international organization and, therefore, the entire world
of scientists can be called on; the papers were commissioned many months in
advance of the Workshop, when completed they were circulated to all con-
tributors. After an appropriate study period, an interim meeting was held to
consider any needed alteration in contributed papers.

At the Workshop, a detailed Joint Report was prepared which synthesized
and summarized the inputs of the Workshop including not only sources coming
from contributed papers but other background material as well. A draft Joint
Report was available, prepared by Dr David Peakall of the Department of
Environment Canada and by Dr Scott Baker of the US Environmental
Protection Agency. At the New Delhi Workshop, an essentially new Joint
Report was prepared throughout major alteration of the draft Joint Report.
Attending the Workshop were other experts supplementing the expertise of
those who prepared contributed papers.

The book consists of twelve contributed papers and a Joint Report which, as
noted, is intended to summarize conclusions reached and develop joint recom-
mendations and conclusions.

SGOMSEC is extremely grateful to the co-chairmen, Drs Bourdeau and
Green for their skilled planning of the conference and careful management of
the actual Workshop as well their organization and editing of the Joint Report.
SGOMSEC also wishes to express its gratitude to Drs Peakall and Baker for
the preparation of the draft Joint Report.

Dr Krishna Murti was most effective in organizing the meetings which were
held at the Indian National Science Academy; Dr Krishna Murti had also
arranged for the additional participation of a number of talented Indian
scientists who participated in the exercise. Particularly meriting thanks among
Dr Krishna Murti's associates were Devi Bala, and Dr Anand Sahu. Mrs Jane
Galvin and Ms Anita Redfern contributed skilful management and secretarial
skills in the operation of the central office during the Workshop. Mrs Galvin
also deserves special thanks for her supervision during the pre-Workshop
period. Our former Editor, Roy Hickman, was available throughout to keep
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the development of the Joint Report in an orderly mode during its preparation.
The Workshop was generously supported by the following agencies in India:

Department of Science and Technology, Government of India; Department of
Environment, Government of India; Indian Council of Medical Research;
Council of Scientific and Industrial Research; India Petrochemicals Corpora-
tion, Hindustan Organic Chemicals Ltd.

SGOMSEC expresses its thanks to these as well as to the many other
supporters and contributors to this effort both in the way of encouragement
and through financial support including the IPCS, SCOPE, the US National
Institute of Environmental Health Sciences, the US Environmental Protection
Agency, the Commission of European Communities, and the Mobil
Foundation.

NORTON NELSON

Chairman, Scientific Group on Methodologies
for the Safety Evaluation of Chemicals






