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Introduction

The three guidance documents in this book

Health Aspects of Chemical Accidents contains three guidance documents. Draft
versions of each document were prepared for the April 1993 Workshop on Health Aspects of
Chemical Accidents at Utrecht, the Netherlands, as a basis for discussion. All three guidance
documents were revised following the Workshop.

General Guidance Document

The purpose of the General Guidance Document is to assist managers and other
decision-makers in developing appropriate policies for chemical accident prevention,
preparedness and response. Since it focuses on the health aspects of chemical accidents,
this document is primarily directed to decision-makers in the health field including, for
example, officials in ministries of health, labour and industry; local and regional health
authorities; hospitals; poisons information centres (PICs); and occupational health centres.

Many other organisations and officials need to consider the health aspects of
chemical accidents, and to work closely with members of the health professions on chemical
accident prevention, preparedness and response. The General Guidance Document is
therefore also directed to those in public authorities, industry, civil defence and rescue
services, etc. who take part in chemical accident contingency planning.

Practical Guides

While the General Guidance Document is intended to serve as a basis for policy
development, the Practical Guides treat health aspects of chemical accident prevention,
preparedness and response in a more detailed and technical way. The Practical Guides
cover:

• health-related information and communications needs;

• the organisation and planning of health-related response to chemical
accidents;

• health aspects of chemical accident response – including treatment at the
accident site, transport of victims, treatment at hospitals and other facilities,
and rehabilitation and follow-up of victims; and

• health-related training and education.
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The Practical Guides will be of use to health professionals responsible for the care
of chemical accident victims, as well as to anyone at the operational level in, for example,
public authorities, hospitals and other treatment facilities, civil defence and rescue services,
specialised information centres, and industry with responsibilities for chemical accident
contingency planning.

Checklist for Action

In the Checklist for Action a series of items are set out, as a memory aid, concerning
what needs to be done in planning and implementing health-related chemical accident
prevention, preparedness and response measures. This document is meant to assist those
with overall managerial responsibility for chemical accident contingency planning, and for
liaison with other responsible parties in various areas.

Bibliography

The Bibliography included here, while not exhaustive, could be of use in locating
relevant publications or more detailed information on the topics addressed in the guidance
documents.

The Utrecht Workshop

The Workshop on Health Aspects of Chemical Accidents was organised by four
collaborating international organisations:

• the International Programme on Chemical Safety (IPCS);

• the Organisation for Economic Co-operation and Development (OECD);

• the United Nations Environment Programme Industry and Environment
Programme Activity Centre (UNEP IE/PAC);

• the World Health Organization-European Centre for Environment and Health
(WHO-ECEH).

The Workshop was held on 13-16 April 1993 at Utrecht, the Netherlands. It was
hosted by the University Hospital, Utrecht, in collaboration with Utrecht University, the National
Institute of Public Health and Environmental Protection, and the Armed Forces Medical
Organisation. Financial support was provided by the Dutch Ministries of Housing, Physical
Planning and Environment; of Foreign Affairs; of Internal Affairs; and of Welfare, Public
Health and Culture.
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The Utrecht Workshop was attended by approximately 100 professionals from more
than 25 countries in different parts of the world, including eleven OECD Member countries,
and from five international organisations. The guidance documents have been prepared
based on the input of these professionals. While detailed agreement on the texts of the
guidance documents was not sought, the Workshop participants reached a general consensus
on the contents of each document, indicated where revisions were needed, and provided
written comments following the Workshop.

Collaborating international organisations

Information is given below on the four international organisations that collaborated in
the preparation of these documents, and in the preparation of the Utrecht Workshop. This
information focuses in particular on their activities related to chemical accident prevention,
preparedness and response.

IPCS

Intense international concern about the dangers of chemicals for humanity and the
natural environment expressed at the United Nations Conference on the Human Environment
in Stockholm, Sweden, in 1972, as well as in the recognition by the World Health Assembly
in 1977 of the need for international action, led to the establishment in 1980 of the
International Programme on Chemical Safety (IPCS) by the World Health Organization (WHO),
the United Nations Environment Programme (UNEP) and the International Labour
Organisation (ILO). The IPCS, located at WHO Headquarters in Geneva, was set up to
provide an internationally evaluated scientific basis on which countries may develop their own
chemical safety measures, and to strengthen national capabilities for prevention and treatment
of harmful effects of chemicals and for managing the health aspects of chemical emergencies.

In fulfilling its mandate the IPCS works with other international, intergovernmental and
non-governmental organisations, associations and professional bodies which have important
activities in the field of chemical safety. Since its establishment, the IPCS has disseminated
international evaluations of some 120 chemicals and groups of chemicals, 1205 food additives,
655 residues of pesticides, and 30 residues of veterinary drugs in food. These evaluations
are published in different types of documents adapted to the needs of the user, ranging from
the scientist and technical expert, the administrator and decision-maker to the person at the
shop floor. Some 14 volumes have been published on methodology for risk assessment,
including validation of test methods. A series of major activities to support national poisons
control programmes has been established, including preparation of the INTOX poisons
information package and evaluation of the efficacy of antidotes and other substances used to
treat the harmful effects of chemicals. Some 50 training courses have been organised
throughout the world.

The United Nations Conference on Environment and Development (UNCED), held
in Rio de Janeiro, Brazil, in June 1992, recognised the need to ensure the environmentally
sound management of toxic chemicals, within the principles of sustainable development and
the improvement of quality of life for humankind.
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Promotion of effective international co-operation with respect to prevention of,
preparedness for, and response to emergencies and accidents involving chemicals, including
management of poisoned patients, follow-up of sequelae, and accident site clean-up and
rehabilitation, is one of the important aspects of environmentally sound management of
chemicals identified by UNCED. The IPCS provides the health and medical aspects of this
area of international co-operation.

The ILO, as a collaborating organisation in the IPCS, contributes to the IPCS its
technical work in the field of chemical accident prevention, preparedness and response.
Following major industrial accidents such as those of Bhopal, Seveso and Mexico City, the
ILO accelerated its activities in the field of the prevention of major industrial accidents and the
mitigation of their consequences, including work on emergency preparedness. The ILO has
since published a manual on major industrial accidents and executed a number of technical
co-operation projects on the organisation of major hazard control systems in developing
countries. These activities have been reinforced by a number of training workshops in this
field, and culminated in the adoption by the International Labour Conference of the Convention
concerning the Prevention of Major Industrial Accidents (No. 174) and its accompanying
Recommendation concerning the Prevention of Major Industrial Accidents (No. 181) in 1993.

This book does not reproduce the extensive work conducted by the ILO in the field
of major industrial accidents – referred to here as chemical accidents and chemical
emergencies – including their control and the mitigation of their consequences. In addition
to Convention No. 174 and Recommendation No. 181, mentioned above, attention is also
drawn to the following ILO publications prepared as a contribution to the IPCS: Major Hazard
Control: A Practical Manual (ILO, 1988), Code of Practice on the Prevention of Major
Industrial Accidents (ILO, 1991), Code of Practice on Safety in the Use of Chemicals at Work
(ILO, 1993), and A Training Manual on Safety and Health in the Use of Chemicals at Work
(ILO, 1993).

OECD

The OECD (Organisation for Economic Co-operation and Development) is an
intergovernmental organisation grouping 24 industrialised countries.1 It provides a forum
where Member countries discuss issues of common interest, and where they co-ordinate and,
as appropriate, harmonize their national policies.

Work on chemical accidents, as part of the OECD Environment Programme, began
in 1988 when a special high-level Conference on Accidents Involving Hazardous Substances
was hosted by the French authorities. As a follow-up, the OECD Accidents Programme was
established, inter alia to develop common principles, procedures and policy guidance related
to accidents. An Expert Group on Chemical Accidents was formed to undertake this work.

1 The OECD Member countries are Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands,
New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom
and the United States. The Commission of the European Communities takes part in
OECD work. Yugoslavia has participated in many OECD activities.

9



The Expert Group, composed of national experts nominated by Member countries as well as
of representatives of relevant international organisations, works closely with representatives
of industry, labour and non-governmental organisations. It has also sought to include
representatives of non-OECD countries in all workshops and other appropriate activities.

Based on the outcome of several international workshops, and numerous
consultations, the OECD published in 1992 a comprehensive guidance document entitled
Guiding Principles for Chemical Accident Prevention, Preparedness and Response. This
document sets out guidance for public authorities, industry, labour and others related to all
aspects of chemical accident prevention, preparedness and response with respect to fixed
installations that manufacture, handle or store hazardous substances. It also includes sections
on investments and aid programmes relating to hazardous installations in non-OECD
countries. Many thousands of copies have been distributed worldwide. The Guiding
Principles are available in English, French and Russian. They are being translated into
Spanish.

The OECD has also published two "Users Guides", one on hazardous substance data
banks and the other on information systems useful to emergency planners and responders.
The Users Guides make it possible for anyone concerned with chemical accident prevention,
preparedness and response to learn about the nature of, and how to access, relevant data
banks and information systems in OECD countries.

With UNEP IE/PAC, the OECD has published an International Directory of Emergency
Response Centres. The Directory contains information on response centres in both OECD
and non-OECD countries that are available to callers worldwide.

Among the objectives of the current OECD Chemical Accidents Programme are work
on the implementation and elaboration of the Guiding Principles, and increasing co-operation
with non-OECD countries.

UNEP IE/PAC

The Industry and Environment Office (IEO) was established by the United Nations
Environment Programme in 1975 in order to bring industry and government together to
promote environmentally sound industrial development. The office, which has since become
the Industry and Environment Programme Activity Centre (UNEP IE/PAC), is located in Paris.
Its goals are:

1) to encourage the incorporation of environmental criteria in industrial
development plans;

2) to facilitate the implementation of procedures and principles for the protection
of the environment;

3) to promote the use of safe and "clean" technologies; and

4) to stimulate the exchange of information and experience throughout the world.
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IE/PAC provides access to practical information and develops co-operative on-site
action and information exchange, backed by regular follow-up and assessment. Among the
tools it has developed to carry out its work are: technical reviews and guidelines; the Industry
and Environment review; and a technical query-response service.

The Awareness and Preparedness for Emergencies at Local Level (APELL)
Programme has also been developed by IE/PAC. The main goal of this programme,
launched in co-operation with industry and government, is to prevent technological accidents
and their impacts through assistance to decision-makers and technical personnel in improving
community awareness of hazardous installations, and in preparing response plans should
unexpected events at these installations endanger life, property or the environment.

Over 6000 copies of the APELL Handbook have been distributed throughout the
world. It is available in English, French, Italian, Spanish, Portuguese, Russian, Arabic,
Chinese, Czech, Hungarian, Indonesian and Thai. Ongoing APELL activities include:
seminar/workshops for senior-level participants from industry, government, academia and non-
governmental organisations; the APELL Newsletter, which is published twice a year and
appears as a supplement to Industry and Environment; and the development of
complementary materials to help implement APELL. The UN Conference on Environment and
Development mentioned the extension of APELL as part of Agenda 21.

WHO-ECEH

The Regional Office for Europe of the World Health Organization (WHO/EURO) has
played an important role in initiating work on emergency response to chemical accidents. In
the early 1980s, a document on Administrative Guidelines on Planning Emergency Response
Systems for Chemical Accidents (Health Aspects of Chemical Safety, Volume 1) was
published. The activities that followed included the convening of the World Conference on
Chemical Accidents in Rome in 1987, and the issuing of a Guide for Public Officials on
Rehabilitation following Chemical Accidents in 1989.

In the European Charter on Environment and Health, which was adopted by the
Ministers of Environment and Health of the Member States of the European Region of WHO
in 1989, one of the priority issues of the environment and health requiring actions to be taken
was "contingency planning for and response to accidents and disasters". It is in this context
that the WHO-European Centre for Environment and Health (WHO-ECEH), the establishment
of which was a consequence of the adoption of the Charter, views its mandate to co-operate
on the development of guidance documents on Health Aspects of Chemical Accidents. These
documents will be of use to the Centre’s work in the area of technical co-operation with
Member countries, in particular with countries from Central and Eastern Europe.
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Introduction

This General Guidance Document is intended to be used as policy guidance by
managers and other decision-makers involved in chemical accident prevention, preparedness
and response activities. As it focuses on the health aspects of chemical accidents, this
document is particularly directed to officials in the health field including, for example, those in
ministries of health, labour and industry; regional and local health authorities; hospitals;
poisons information centres (PICs); and occupational health centres. It is also directed to
other organisations and officials who need to consider health aspects of chemical accidents
and to work closely with health professionals on chemical accident prevention, preparedness
and response.

A draft version of the General Guidance Document was prepared as a basis for
discussion at the IPCS/OECD/UNEP(IE/PAC)/WHO-ECEH Workshop on Health Aspects of
Chemical Accidents at Utrecht, the Netherlands, in April 1993. It was revised following the
Workshop, where the text was thoroughly discussed and suggestions were made for its
improvement. This document has benefitted from the collective experience of the
approximately 100 professionals who attended the Workshop, representing a cross-section
of expertise from different parts of the world. Thus the document should provide sound, up-to-
date and practical advice, applicable worldwide.

For the purposes of this document, the terms "chemical accident" or "chemical
emergency" are used to refer to events or dangerous occurrences resulting in accidental
releases of a substance or substances hazardous to human health and/or the environment.
These events include fires, explosions, leakages, or releases of hazardous substances that
can cause the death of, or injury to, a large number of people.

This document has been prepared as policy guidance. More detailed and technical
information on the subjects addressed herein can be found in the Practical Guides that follow,
as well as in the publications listed in the Bibliography. For example, the General Guidance
Document addresses the treatment of chemical accident victims in only a very preliminary
way. Since it is not intended as a technical guide for members of the health professions,
there are only general references to triage and specific medical treatment. The treatment of
accident victims is addressed in greater detail in Chapter 3 of the Practical Guides.

The policy guidance in this document was developed with the recognition that there
must be flexibility in its application due to the significant differences which exist among
countries and regions with respect to, for example, legal and regulatory infrastructures, culture,
and resource availability.

It should be noted that this guidance is specific to health aspects of chemical
accidents. General guidance applying to health professionals and to others is available in a
number of documents already published by the four co-operating organisations. These include
the ILO Manual on Major Hazard Control and its Convention concerning the Prevention of
Major Industrial Accidents (No. 174), the OECD Guiding Principles for Chemical Accident
Prevention, Preparation and Response, and the UNEP APELL (Awareness and Preparedness
for Emergencies at Local Level) Handbook and associated materials.
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A. Preparedness planning: general

1. One of the aims of emergency planning should to prevent and minimise adverse
human health effects in the event of a chemical accident.

2. Public authorities at the regional/state and national levels generally have the main
responsibility for protecting the health of the population.

(i) Public health authorities should take the lead in developing the health-related
components of preparedness plans at national, regional/state and local levels,
as part of overall emergency planning.

(ii) Emergency planning is a multidisciplinary task. There must be close co-
operation among the various parties involved in planning and response,
including both medical and non-medical organisations.

3. The roles and responsibilities of the individuals and organisations who would be
involved in emergency response, as well as lines of authority, should be clearly
established in emergency plans. From the health field, the parties involved should
include:

• health ministries;

• local and regional authorities;

• members of the health professions;

• hospitals and other treatment facilities;

• occupational safety and health inspectorates and factory inspectorates;

• information providers, including poisons information centres (PICs); and

• suppliers of pharmaceuticals and equipment.

4. The resources (including personnel, equipment, supplies and funds) that will be made
available in the event of a chemical accident should be identified in emergency plans.
Decisions concerning who will have the authority to release and use these resources
should be made before such an accident occurs.
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5. Well before any chemical accident that might occur, information and communications
needs should be examined. Parties who need information (for example, those
involved in organising health-related chemical accident response, first responders,
those in the health field at all levels, and the potentially affected public), and the
types of information they need, should be identified. Plans for obtaining and
disseminating the needed information (including to the public via the media) should
then be carefully drawn up and tested.

6. Emergency plans should identify information providers (see Section C below) and
sources of emergency response assistance.

7. Health professionals should make it their responsibility to be aware of local
emergency medical plans and their roles within these plans.

8. Those involved in emergency planning should have access to information concerning
the nature and extent of hazardous substances in relevant installations and, to the
extent possible, the substances being transported in the region. Hazard inventories
are an important means of identifying possible emergency situations. An emergency
event reporting system may be of use, so that emergency planners can know the
history of emergency events in the area. Planners should also have information
concerning the nature of the chemical accidents that could occur, and the population
potentially affected in the event of an accident. This information is needed in order,
inter alia, to ensure that an appropriate response capability, including medical
personnel, equipment and supplies, can be made available.

9. It should be recognised during emergency planning that, in addition to the possible
short- and long-term biological effects of accidents, psychological effects could
appear during or shortly after the accident, or at a later date.

(i) Thus, planning should include the identification of groups at risk for stress
reactions; an assessment of information available to the public; an
assessment of networks through which information is likely to pass; and plans
for an information network that could be activated if needed.

(ii) In high-risk areas, epidemiological data and internationally accepted
instruments for the assessment of mental health impacts should be available,
so that monitoring can take place in the event of an accident.

10. The organisation and planning of health-related response to chemical accidents
should include provision for veterinarians and other persons familiar with the care of
livestock and pets.
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B. Preparedness planning: availability of equipment,
supplies and facilities

11. As part of the emergency planning process, the types of emergency medical
equipment and facilities needed in order to respond to different types of emergencies
should be determined. These include transportation facilities, decontamination
equipment for on-site and hospital use, and personal protective equipment for the use
of response and decontamination personnel.

(i) Adequate access to such equipment and facilities should be ensured.

(ii) In an emergency, the rapid transformation of facilities normally used for other
purposes may be necessary. For example, if a hospital and/or transport route
to a hospital lie within an accident area, it may be impossible to transport
accident victims for some time. Plans should therefore be made for providing
alternative premises such as schools, sports facilities and tents where
accident victims can be taken and where medical care can be provided until
a hospital or other treatment facility can receive victims.

(iii) All emergency equipment should be in working order, reliable, effective, and
available at short notice in the event of a chemical emergency.

12. As part of emergency planning, it should be ensured that up-to-date antidotes are
available, as well as other pharmaceutical products that might be required, including
oxygen.

(i) If public health authorities are unable to ensure the availability of adequate
supplies of suitable antidotes, the industry that uses or produces the
chemical(s) in question should be required to make these antidotes available
in sufficient quantities.

(ii) Sufficient quantities of the appropriate emergency medicines should be
available, and should be kept updated, at installations where chemicals are
handled.

(iii) Emergency treatment facilities, medical centres or hospitals near hazardous
installations, or relevant poisons information centres, should also stock
appropriate emergency medicines and antidotes.

13. Since the equipment and other resources available for medical response to a
chemical accident will often be limited, consideration should be given to pooling of
resources by neighbouring communities. Such resources could include, for example,
emergency medical personnel, ambulances, decontamination units and intensive care
facilities.
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14. As part of emergency planning, hospitals and other treatment facilities should develop
systems for receiving and handling large numbers of patients at one time, including
triage and arrangements for patient identification and documentation.

(i) Hospitals and other treatment facilities should maintain an inventory of
available equipment that might be needed, and should have up-to-date
information on how to obtain additional equipment (for example, ventilators).
Plans should be in place for sending patients to other hospitals or facilities
when necessary equipment is not available.

(ii) These facilities should have a designated telephone line, in service 24 hours
a day, every day of the year, for use by emergency services in the event of
an accident. This line, not available for general use, should be listed at
emergency telephone centres.

(iii) These facilities should maintain a register of health professionals who would
be called upon to respond to emergencies in a pre-planned way, including a
roster showing who is available on a particular day.

(iv) These facilities should also have a system in place for alerting other relevant
medical practitioners as needed in the event of an accident, especially those
active in the fields of toxicology and critical care, as well as general
practitioners.

(v) Mechanisms for case follow-up should be established by these facilities before
an accident occurs.

C. Preparedness planning: sources of information

15. Each country should ensure that centres are established to organise the collection,
collation and dissemination of information for use during chemical emergency
planning and response. These could include specialised information centres.

(i) In many countries, poisons information centres exist at local, regional/state
and national levels to provide information needed for health-related response
to chemical emergencies. In addition, the establishment of chemical
emergency centres has been seen as necessary for adequate chemical
emergency response in many countries that have either high production
capacities for chemical products or large volumes of chemicals in transit.

(ii) Such specialised information centres should be capable of providing relevant
information in an emergency on the diagnosis, treatment and rehabilitation of
victims exposed to chemicals, and on the prevention of further exposure. This
information should be available on a 24-hour basis every day of the year.
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16. Poisons information centres and chemical emergency centres in different countries
or regions should undertake to share information and experience. Networking of
centres should be promoted where appropriate. Lists of national and international
experts should be established.

(i) Where there is the possibility of an accident with transboundary effects, or
where there is international movement of chemicals, mechanisms should be
established for international co-operation.

(ii) Efforts should be made to overcome any problems associated with language
differences that could hinder co-operation among specialised information
centres. This could be done, for example, through the use of harmonized
numeric codes or standardized expressions.

17. Industry has the principal responsibility for providing reliable information on the
chemical(s) it stores, handles, reprocesses, manufactures and distributes, or which
are otherwise used in the workplace.

(i) Industry should ensure that the information needed for emergency planning
and response is easily available, and that it is provided to emergency services
and specialised information centres, as appropriate. This includes information
on composition, and on toxicological and other relevant properties.

(ii) Arrangements should be made to guarantee confidentiality of information,
where appropriate.

18. Health care providers (hospitals, medical emergency planners, poisons information
centres, etc.) should actively contact local industries to discuss their own information
needs, as well as the type of advice or information health professionals may be able
to provide.

19. During emergency planning, communication links should be established for ensuring
the availability and dissemination of the information needed by emergency response
personnel, including health professionals, in order to care for those exposed to
chemicals during an accident.

(i) Communication links should include channels of communication with
specialised information centres, as well as with local industry, customs and
transport officials, and medical and surgical suppliers.

(ii) Access to needed information could be furthered through the use of computer
information systems.

(iii) Planning should take into account the possibility that normal means of
communication (for example, telephone/fax lines) may be interrupted during
emergency situations.
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20. Systems should be in place for continuous updating of the information available to
health professionals and other parties as emergency response progresses, including
via the media for dissemination to the public.

21. The information provided for emergency preparedness and response activities should
be clear and concise and geared to the audience to which it is addressed. For
example, the nature of the information provided to fire and police services will be
different from that provided to health professionals.

22. Any information system should be regarded as a tool to be used by professionals, as
an aid to their judgement, and never as a substitute for expert judgement.

23. During the transport of chemicals, vehicles should be equipped with placards
identifying the chemical(s) being carried and their hazard classification.

(i) These placards should be easily readable from a distance and should utilise
an internationally accepted identification system.

(ii) Where there is a risk to human health from the release of their cargo, vehicles
should carry additional information on the nature of the chemical(s) being
transported and corresponding safety measures. This information should
include, as appropriate, treatment for those coming into contact with the
chemical(s); emergency response actions in the event of an accident (for
example, spill or fire); and the telephone number of an emergency response
contact.

D. Emergency response

24. In principle, medical personnel should not enter a contaminated area. They should
only work at casualty assembly points, to which accident victims are brought after
decontamination. Only exceptionally should medical personnel need to enter the accident
area, for example to carry out triage or give life-saving treatment.

(i) If medical personnel are needed to assist in the contaminated area or during
decontamination procedures, they should be properly equipped. When
indicated, they should wear protective equipment while working under adverse
or toxic conditions. They may also need protective equipment at hospitals or
other treatment facilities, especially during decontamination of accident
victims. Medical personnel should therefore receive training in the use of this
equipment.

(ii) As a rule, medical personnel should be guided by rescue personnel who have
been trained to work in contaminated areas.
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25. Health professionals at or near the scene of the accident should become part of the
information chain. The following information needs to be disseminated and updated regularly:

• identification of the chemical(s) involved or, if this is unavailable, of the
category of chemicals involved, together with information on the symptoms of
victims, in order to give indications as to the possible course of action to
follow;

• the number and type of patients expected and their degree of exposure;

• risk possibilities at the accident site;

• the need for personal protection;

• first aid possibilities and limitations;

• additional medical information from poisons information centres and hospitals,
such as symptomology, antidote therapy or specific treatments;

• resources available (for example, decontamination and hospital facilities,
biological monitoring services, poisons information centres); and

• the registration (and triage) system being used.

26. Based on available preliminary information concerning the site and the chemical(s)
involved, and the interpretation that has been made of this information, the on-site co-ordinator
should decide on actions to take immediately, including actions intended to avoid or limit the
exposure of individuals. The co-ordinator should also take measures to avoid the
contamination of rescue workers if there is a possibility of continuing exposure.

(i) In this regard, the on-site co-ordinator should determine whether there is a
contaminated area that should be entered only by personnel wearing
protective clothing. This decision may need to be made in co-operation with
a medical co-ordinator or industrial hygienist, if available.

(ii) It should also be determined at an early stage whether there is a need for
decontamination facilities at the accident site, or at hospitals and other
treatment facilities, and whether there is a danger that those responding to the
accident will be contaminated by exposure to accident victims.

27. Triage for chemical accident victims should follow the rules that apply generally in
emergency situations.

(i) It is important that triage be a continuous process. Each victim should be re-
evaluated at regular intervals. Victims’ conditions may change, as may
available resources.

(ii) As a general rule, children are more sensitive to toxic substances and
therefore normally should be given higher priority for medical care.
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28. Hospitals and other treatment facilities should put their emergency plans into effect
as soon as it is known that there is a possibility of patients arriving.

29. Hospitals, other treatment facilities and poisons information centres that may be
involved in responding to the chemical accident should be provided with information
on the chemical(s) involved, the type of accident (spill, fire, etc.), and the likely
number of victims as soon as possible.

(i) This information should be used to make an early determination of possible
toxic effects, as well as of the required therapy or care.

(ii) It is desirable that protocols supplied by the poisons information centre be
followed, particularly if accident victims are taken to a number of hospitals or
other treatment facilities.

30. If a hospital or other treatment facility is located within a chemical accident area,
doors, windows and ventilation systems should be shut (or shut off) immediately.
This rule should be part of emergency preparedness planning.

E. Treatment of the injured

31. In chemical accidents, there are four main direct routes of exposure: inhalation, eye
exposure, skin contact and ingestion. None of these routes of exposure is mutually
exclusive.

32. The treatment of persons who have been exposed to chemicals should normally
follow generally accepted principles for the management of emergency situations.
However, these principles will need to be adjusted to take account of the special
conditions in effect following chemical accidents.

33. The purpose of the initial care given at the accident site should be to give the injured
the treatment they need in order to be in the best possible condition to be taken to
the hospital or other treatment facility.

(i) This is especially important where exposed persons may have to be
transported considerable distances, or in mass casualty situations where it
may take time to transport them to treatment facilities.

(ii) In addition to general first aid measures, it may be necessary to begin other
treatment at the accident site. For this reason, special equipment and drugs
should be made available at the site, as necessary.
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34. The treatment of acute poisoning is based on four main principles that may be
utilised to varying degrees, depending on the circumstances of the exposure and the
characteristics of the toxic agent. These principles are:

(i) the removal of the toxic agent to prevent further local damage or absorption
into the body;

(ii) symptomatic and supportive therapy;

(iii) specific ("antidotal") therapy; and

(iv) enhancement of (poison) elimination.

35. Decisions concerning the decontamination of exposed persons should be based on
the type and severity of their injuries and the nature of the chemical contaminants.

(i) If decontamination does not interfere with essential treatment, it should be
performed. If it cannot be performed, the victim should be wrapped to reduce
contamination of other personnel or of vehicles, and off-site emergency
medical personnel should be alerted to potential contamination or to specific
decontamination procedures.

(ii) Before a patient who has been exposed to chemicals is admitted to a hospital
or other facility, necessary decontamination should be performed. Otherwise,
the treatment unit may be rendered unusable. Decontamination stations
should be located at every hospital or other facility where patients exposed to
chemicals might be admitted.

36. Following exposure to certain chemicals, relatively unaffected persons may need to
be placed under observation for one or more days. Plans should be made for setting
up suitable observation units in, for example, hotels, schools, etc.

F. Training and education

37. Public health and education authorities should ensure that medical and paramedical
professionals involved in emergency response activities are well trained and
educated, in order to be able to function effectively under stressful circumstances.

(i) The training of medical and paramedical professionals should include, for
example, the principles of medical toxicology and emergency medicine,
including the use of antidotes. Relevant health professionals should also be
made familiar with: the chain of command during a chemical emergency;
models of in-hospital command and control; the identification of
decontaminated and non-decontaminated patients; the use of triage; the
psychological reaction of victims, emergency responders and the public; and
the methods for diagnosing and treating a large number of potential patients.
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(ii) Training and education of emergency response personnel should include the
development of an understanding of the meaning of the health-related
information likely to be available at the site of an accident including, for
example, hazard identification systems used when chemicals are transported.

(iii) In addition to training their own members in their professional responsibilities
and in understanding the responsibilities of other professionals, the health
professions should also contribute, where appropriate, to the training of those
outside the health sector who will be involved in emergency response
activities.

(iv) The training of health professionals should be repeated periodically in order
to keep knowledge up-to-date and to provide specific information concerning
local conditions and procedures.

38. The medical aspects of on-site as well as off-site emergency plans should be tested
under simulated conditions. Public health authorities should take part in regular
exercises with other relevant authorities involved in emergency response, in order to
test emergency plans and train medical emergency response personnel.

(i) Unannounced tests of the total plans, or relevant parts of these plans, should
be carried out, even under adverse conditions.

(ii) Attention should be paid to specific elements of these plans, such as: the
availability of equipment; the availability of needed information; and the
availability of communications between, and co-ordination of, the various
parties involved.

(iii) Following each exercise, a full evaluation and critique should be made and the
findings circulated to all the parties concerned. Feedback on training sessions
and simulation exercises should be used to review and revise emergency
plans, as appropriate.

39. Emergency medical personnel should familiarize themselves with the types of injuries
that might occur as the result of exposure to hazardous chemicals, including
variations due to routes of exposure (and possible routes of exposure according to
the nature of the accident).

40. First responders (police, fire and ambulance personnel) should be trained and
educated to be able to take appropriate actions to minimise the human health effects
of a chemical accident.

(i) This training and education should, as a minimum, allow first responders to
become familiar with: the characteristics of different types of chemical
accidents; protective measures, including the use of protective clothing and
equipment; contamination hazards and procedures, and indications for
decontamination; specific first aid measures; and the psychological effects of
major chemical accidents on patients and emergency personnel.

25



(ii) Detailed information should be provided to first responders concerning, inter
alia, how the various parties, including medical personnel, should work
together, and the identification, triage and initial treatment of accident victims.

(iii) Training of first responders should be repeated at regular intervals.

(iv) While it is the responsibility of the management of response services to
ensure that their personnel are fully trained, members of the health
professions should be prepared to advise and assist where appropriate.

41. Industry should provide initial (as well as regular follow-up) training of workers in how
to avoid, and react to, different types of chemical emergencies. Occupational health
and safety specialists should play an important role, where they are available.
Members of the health professions should be prepared to provide advice and
assistance on how to incorporate health information into the safety training of
workers.

G. Communication with the public

42. Emergency planning should take into account the need to ensure that accurate and
appropriate information, including that which is health-related, is provided to the
public regularly. For example, the public potentially affected in the event of an
accident should be given information concerning what they should do in order to
protect their health if there is an accident or an imminent threat of an accident.

43. Information given to the potentially affected public should emphasize the avoidance
of exposure to, or any type of direct contact with, chemicals through staying indoors
with windows or vents closed and the mouth and nose covered with a wet towel.
Members of the health professions should be prepared to contribute to the provision
of information to the community.

44. Co-ordination between health professionals and the media should be developed, in
order to ensure that health-related information disseminated in regard to chemical
accidents is accurate and consistent. Public health authorities should be consulted
when statements are issued to the media concerning health aspects of chemical
accidents.
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H. Accident investigation and follow-up

45. All persons exposed to toxic chemicals during an accident, whether they appear to
be affected or not, should be properly registered to allow for short- and long-term
follow-up. The onset of symptoms may be delayed for hours or days following
exposure.

(i) It may be necessary to seek out exposed persons in various ways for
adequate observation and, where necessary, treatment.

(ii) The follow-up of those exposed to chemicals is very important from a scientific
as well as therapeutic point of view, as for many chemicals little or no
information is available regarding the human health effects of acute exposure.

46. During accident investigations, victims should be interviewed as soon as possible
after the accident.

47. Following an accident, a psychiatrist or psychologist should be available, inter alia:

• to provide emotional support to rescue workers;

• to collaborate closely with information services;

• to assist in screening activities for mental health problems in risk groups; and

• to assist in setting up a network for treatment of cases of stress reaction.

I. Research and development

48. Research to improve the treatment of adverse health effects of chemical accidents
should be encouraged by health authorities and industry. This could include the
development of new antidotes and decontamination procedures.
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Introduction

Organisation of the Practical Guides

The Practical Guides are set out in four chapters:

1. Health-related Information and Communications Needs;

2. Organising and Planning Health-related Response to Chemical Accidents;

3. Health Aspects of Chemical Accident Response; and

4. Health-related Training and Education for Chemical Accident Prevention,
Preparedness and Response.

The Annex gives a brief overview of current chemical hazard identification systems.

These Practical Guides are intended for the use of members of the health professions
who may be called upon to assist the victims of chemical accidents. They are also addressed
to those at the operational level in, for example, public authorities (at the national, regional or
local level), hospitals and other treatment facilities, civil defence and rescue services, poisons
information centres (PICs), chemical emergency centres, and industry with responsibilities for
preparing and implementing chemical accident contingency plans.

It is recognised that the responsibilities of the various parties involved in chemical
accident prevention, preparedness and response vary from country to country, and even within
countries. Differences also exist in, for example, health sector interfaces, emergency
response procedures, and accident follow-up.

International co-operation in the preparation of the Practical Guides

Four international organisations worked together to organise the preparation of the
Practical Guides: the International Programme on Chemical Safety (IPCS); the Organisation
for Economic Co-operation and Development (OECD); the United Nations Environment
Programme Industry and Environment Programme Activity Centre (UNEP IE/PAC); and the
World Health Organization-European Centre for Environment and Health (WHO-ECEH).1

1 For brief descriptions of the work of each of the four collaborating organisations,
especially their activities related to chemical accident prevention, preparedness and
response, see pages 7-10.
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The four collaborating organisations brought together medical and other types of
experts involved in chemical accident prevention, preparedness and response in Africa, Asia
(including the Middle East), Europe, and North and South America to help develop an
international perspective on the issues addressed in the Practical Guides.

A draft of the Practical Guides was reviewed at the 13-16 April 1993 Utrecht
Workshop on Health Aspects of Chemical Accidents, organised by the four collaborating
organisations, and was subsequently revised based on the discussions at the Workshop.1

The Practical Guides will be used by these organisations in their respective activities
to improve chemical accident prevention, preparedness and response. They will be used by
IPCS in promoting effective international co-operation with respect to chemical accidents, and
in strengthening national medical capabilities for the prevention and treatment of the harmful
health effects of chemical accidents. They will also be used by OECD in expanding its
Guiding Principles for Chemical Accident Prevention, Preparedness and Response: Guidance
for Public Authorities, Industry, Labour and Others for the Establishment of Programmes and
Policies related to Prevention of, Preparedness for, and Response to Accidents Involving
Hazardous Substances, published in 1992.

The Guides will be used by UNEP IE/PAC in the Awareness and Preparedness
for Emergencies at Local Level (APELL) process. Finally, they will be used to provide
technical input to the WHO Programme on Emergency Preparedness Planning, which
addresses the health aspects of major disasters, and in the development of training material
for use by WHO Regional Offices in their chemical safety activities. In particular, the WHO-
European Centre for Environment and Health will make use of the Practical Guides in
technical co-operation with its member countries.

Definition of "chemical accident"

For the purposes of this document, the terms "chemical accident" and "chemical
emergency" are used to refer to an event or dangerous occurrence resulting in the release of
a substance or substances hazardous to human health and/or the environment in the short
or the long term. Such events or occurrences include fires, explosions, leakages or releases
of toxic substances that can cause illness, injury, disability or death to (often a large number
of) human beings.

While dispersed populations may be affected through contamination of water or the
food chain resulting from a chemical accident, the exposed population is frequently either
inside or immediately outside an industrial site. In an urban area, the exposed population may
be in the vicinity of a ruptured vehicle that has been transporting hazardous substances. Less
frequently, the exposed population is at some distance from the accident site, including
possibly in areas across national borders. Potentially affected areas in neighbouring countries
could include those with limited chemical emergency response plans or capabilities.

1 For more information on the Utrecht Workshop, see pages 6-7.
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This definition needs to be set alongside the concept of a "chemical incident", in
which an exposure arising from releases of a substance or substances may result in illness
or the possibility of illness. The number of people affected by a chemical incident may be very
few (even just one), and illness, disability or death may occur a considerable time (for
example, several years) after the exposure.

In addition to human health effects, chemical accidents may result in extensive or
long-term damage to the environment, with considerable human and economic costs.

Some ways of classifying chemical accidents

From the health perspective, there are a number of ways of classifying chemical
accidents, none of which is complete or mutually exclusive. For example, classification could
be based on: the chemical(s) involved, amount released, physical form, and where and how
the release occurred; the sources of the release; the extent of the contaminated area; the
number of people exposed or at risk; the routes of exposure; and the health or medical
consequences of exposure.

a) Chemicals involved

The chemicals involved in an accident could be grouped according to whether they
are:

• dangerous substances (for example, explosives, flammable liquids or solids,
oxidizing agents, toxic substances and corrosives);

• additives, contaminants and adulterants (in, for example, drinking water, food and
beverages, medicines and consumer goods); or

• radioactive products (not dealt with in the Practical Guides).

Classification according to the amount of the chemical released should account for
its hazardous properties (for example, one kilogram of cyanides is more dangerous than one
kilogram of chlorine gas).

b) Sources of the release

Releases may result from human activity or be of natural origin.

• Anthropogenic sources include manufacture, storage, handling, transport (rail,
road, water and pipeline), use and disposal.

• Sources of natural origin include volcanic and other geological activity, toxins of
animal, plant and microbial origin, natural fires and minerals.
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c) Extent of the contaminated area

Accidents could be classified according to whether they:

• were contained within an installation and affected no one outside;

• affected only the immediate vicinity of an installation;

• affected a wide area around an installation; or

• were highly dispersed.

d) Number of people exposed or at risk

Chemical accidents could be classified by the number of people affected, calculated
in terms of deaths, injuries, and/or evacuees. However, the severity of a chemical accident
cannot be determined solely on this basis. All the known circumstances and consequences
of an accident must be taken into account in assessing its severity.

e) Routes of exposure

From the health perspective, routes of exposure could be a means of classifying
chemical accidents. There are four main direct routes of exposure:

• inhalation (see Sections 3.2.1 and 3.3.3.1);

• eye exposure (see Sections 3.2.2 and 3.3.3.2);

• skin contact (see Sections 3.2.3 and 3.3.3.3); and

• ingestion (see Sections 3.2.4 and 3.3.3.4)

None of these routes of exposure is mutually exclusive.

f) Health or medical consequences

Chemical accidents could also be classified according to the health or medical
consequences, or according to the system/organ affected. Examples would be accidents
giving rise to carcinogenic, dermatological, immunological, hepatic, neurological, pulmonary
or teratogenic effects.
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Special features of chemical accidents

In principle, the organisational structure that exists to respond to other types of
accidents (for example, natural disasters) could be used in the event of a chemical accident.
From the health perspective, however, chemical accidents have several special features.
These are outlined below:

• A "pure" chemical exposure (i.e. human exposure to chemicals without
mechanical trauma) can produce a finite number of predictable health effects.
Not all victims will have the same collection of effects, which will be dependent
on routes of exposure, duration of exposure and individual susceptibilities.

• There may be a toxic zone that can only be entered by personnel wearing full
protective clothing. In principle, ambulance and other medical personnel should
never enter such a zone.

• Individuals exposed to chemicals may constitute a risk for rescue personnel, who
could become contaminated by the chemicals left on the exposed persons.
Therefore, early decontamination should preferably take place before those
exposed are given definitive treatment.

• Hospitals (and other treatment facilities) and the roads leading to them may be
located in the toxic zone, so that access is blocked and new patients cannot be
received for a considerable period of time. Plans should therefore be drawn up
for temporary treatment facilities in schools, sports centres, tents, private homes,
etc.

• For many chemicals, general knowledge of their properties and effects may not
be complete. Effective systems should therefore be identified and established for
obtaining essential information on the chemical(s) of concern and providing this
information to rescue workers and other persons who need it.

• Inventory activities need to be carried out to identify risks (fixed and mobile), and
to identify resources available for taking care of exposed persons who suffer
corrosive and thermal burns and those in need of ventilatory support.

• A number of exposed persons may need to be kept under observation for one or
two days even though they do not have symptoms.
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1. Health-related Information and
Communications Needs

1.1 Introduction

Information is a critical element of chemical accident prevention, preparedness and
response. Information and communications needs, information sources, and communications
links are considered in general terms in this chapter.

Well in advance of any chemical accident that might occur, information and
communications needs should be examined. Plans should then be carefully drawn up for
meeting these needs, and procedures for obtaining and disseminating information should be
tested. These activities must not be left until an accident has taken place.

1.1.1 Parties who need information

The nature of the information needed differs according to whether it is addressed to,
for example, first responders from the police and fire services, medical personnel and other
health professionals, or the general public. The types of information needed by first
responders and health professionals will depend on their position in the treatment or
information chains (see Sections 1.2 and 3.3.1).

All information should be clear, concise, and presented in a form that is readily
understandable by those to whom it is addressed.

The parties who need information include the following:

• Those involved in organising and planning health-related aspects of
chemical emergency response (including relevant public health personnel) need
access to information on the nature and amounts of chemicals present at
installations and the processes being carried out at the installations. To ensure
that adequate response capability is available (including trained personnel,
medical supplies and equipment), they also need information on the types of
chemical accidents that could occur and the population that would potentially be
affected.

• First responders need to be able to obtain information rapidly at the scene of the
accident, including information on the chemical(s) involved, the population at risk,
how to care for accident victims, how to protect themselves, and the location of
hospitals and other treatment facilities.
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• Those in the health field at all levels , in order to provide adequate care for
victims exposed to chemicals, need information on the chemical(s) involved,
including hazards, acute and possible delayed health effects, first aid measures,
and when decontamination procedures are indicated, as well as more detailed
treatment information including specific therapy options such as giving of
antidotes.

• The potentially affected public should receive information on how to behave in
the event of a chemical accident in such a way as to minimise health risks and,
where practicable, should be involved in drills. The public should also be
provided with information during the emergency situation, so they can take
appropriate action to protect themselves and their families.

(Also see Chapter 4: "Health-related Training and Education for Chemical Accident
Prevention, Preparedness and Response".)

1.1.2 Obtaining and disseminating information

The availability of information, and the conditions for disseminating it, will vary
according to the accident’s location, the type of accident, and other factors. However, as
much of the information needed for chemical accident response as possible should be
available before an accident occurs. Arrangements should therefore be made to collect, keep
up-to-date, and disseminate at the local level information on:

• the types and quantities of chemicals being processed, used, stored and
transported in the area;

• hazardous points, processes and activities;

• chemicals that might be released from industrial and commercial installations,
including the forms and quantities of these chemicals;

• possible protective and remedial measures being taken or available locally; and

• lists of experts on particular chemicals or groups of chemicals from industry,
public authorities, etc. (these lists to be updated by industry: see Section 1.4.2).

In order for an evaluation of the chemical accident and its possible effects to be made
(for example, by a specialised information centre: see Sections 1.2.4 and 1.3), information
must be available on:

• the locations of major concentrations of chemicals;

• the number of workers at particular installations;

• the number of inhabitants in an area or region;

• the location of schools, hospitals, shopping centres, transport terminals, etc.; and

• water supply, in the event of contamination.
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For effective information provision and dissemination once an accident has occurred,
formal chains of communication are needed. Links should therefore be established in
advance among all appropriate parties, taking account of the need to be able to respond to
a wide range of possible chemical accident scenarios.

Emergency preparedness planning should take account of the fact that normal
means of communication may not function adequately in emergency situations (for example,
telephone lines may be damaged or insufficient). For such cases, back-up systems should
be available.

An overflow of telephone calls is to be expected in the event of a chemical
emergency. Information providers should be prepared for such a situation, discouraging panic
and disseminating advice as rapidly as possible. They should be able to maintain direct
contact with emergency responders via radio on appropriate frequencies.

Amateur radio operators can be very effective in helping transmit information within
the community and at greater distances.

The evaluation of the chemical accident, and of information and communications
needs, should begin as soon as first responders arrive at the accident site. Often the first to
arrive will be the police or fire services. Pre-hospital health professionals may also quickly
become active.

Information on the nature and extent of the accident, and appropriate response
measures, should be continuously updated – beginning with the information supplied by the
person who reported the accident, which may not be wholly accurate or complete.

During emergency preparedness planning, it should be recognised that once an
accident occurs, information (for example, medical, chemical or other technical information)
will need to be provided as rapidly as possible, preferably by experts. Specialists trained in
retrieving such information (for example, from medical reference books or on-line databases)
may need to question those seeking the information in order to establish the level of
information required.

Information on chemicals is increasingly widely available. Care should nevertheless
be taken in selecting appropriate information for a specific purpose. Information obtained from
general sources often needs to be interpreted by an expert before it can be applied to a
particular situation. For example, the information in textbooks or databases may be out of
date.

No prepared information source can take the place of experts, where they are
available. Some technical judgement will invariably be required, for example to take account
of the quantity of the chemical(s) involved, the accident location, chemical dispersion, and
variations in health effects and their observed features.

In each country, one or more specialised information centres should exist for the
purpose of organising the collection, collation and dissemination of information needed for
chemical accident prevention, preparation and response. In a large country, it may be
appropriate to have a network of such centres suitably linked.
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Information provided at the time of the accident should not be restricted to physical,
chemical and toxicological properties of the chemical(s) involved. It should extend to
information on how the chemical is transported, and practical advice on how to respond to,
for example, spills and fires, including whether to evacuate the exposed population. This
information should also cover basic first aid and identify local sources of expertise, as well as
appropriate treatment facilities.

It is imperative that, if multiple information providers are routinely used, they act in
concert in responding to any particular chemical accident in order to ensure that consistent
information is provided. This will require direct contact among the various information
providers.

1.2 Types of information needed

1.2.1 Before a chemical accident occurs

Various types of information are needed for awareness and for emergency
preparedness planning (see, inter alia, Section 2.2, Section 2.3.5, and Chapter 4). Before a
chemical accident occurs, all parties who may take part in emergency response, as well as
the public, should be made aware of how information concerning such an accident can be
obtained.

1.2.2 At the chemical accident site

To take care of victims, first responders at the accident site need to know
immediately the chemical(s) involved, associated hazards, and first aid measures. Such basic
information is generally found on safety data sheets or transport emergency cards (see the
Annex to the Practical Guides), which may also indicate whether a specific treatment is
possible – for example, treatment with antidotes. Data sheets or cards should be easily
available where chemicals are manufactured or transported. Nevertheless, users ought to be
aware that the quality and usefulness of the information they provide varies widely, particularly
in regard to health effects.

Vehicles that transport dangerous goods carry transport emergency cards. Rescue
services (police and fire services, etc.) often carry data sheets or cards in their vehicles.

In the case of minor chemical incidents, and where trained health professionals are
available (for example, nurses), the information provided on data sheets or cards may be
sufficient. If more detailed information is required on the chemical(s) involved and their health
and environmental effects, rapid communications will need to be established with a specialised
information centre such as a poisons information centre or chemical emergency centre (see
Sections 1.2.4 and 1.3).

In many parts of the world, data sheets or transport emergency cards are not always
available. Those responding to a chemical accident must therefore locate other sources of
information such as a poisons information centre, chemical emergency centre, occupational
health services (occupational physicians, industrial hygienists), or even a local chemist,
pharmacist or health worker.
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Health professionals at the site of a chemical accident, such as ambulance
personnel, paramedics and medical teams (doctors and nurses), will need more detailed
information on symptoms, signs and therapeutic measures, especially in situations where
specific therapy (for example, with antidotes) is to be given at the accident site. This type of
information can be provided by a poisons information centre or other specialised information
centre.

For a number of chemicals, where specific therapy is possible or where the chemical
is known to be handled, stored or transported in large quantities, specific treatment
instructions should be available at local hospitals and other treatment facilities. It should be
possible to bring these instructions to the accident site, if necessary. Examples are given in
Table 1.1 of chemicals for which treatment instructions should be readily available.

Specific treatment instructions should be compiled, distributed and updated regularly
by national or regional poisons information centres, with the assistance of industry.

Health professionals will also need information concerning hospitals and other
treatment facilities created on an emergency basis for admittance of patients and provision
of supportive or other special care. Doctors, for example, need to know the number of beds
available at emergency units or intensive care centres, as well as the availability of respirators
or other specialised equipment, antidotes, and other necessary pharmaceuticals. Where
appropriate, industry should assist in collecting this information.

1.2.3 At hospital level

At hospital level, more detailed information is needed on hazards, symptoms,
treatment and follow-up of victims and of the potentially exposed population. Not only do the
immediate health effects of the chemical need to be known in detail, but also the secondary
and chronic effects and potential sequelae. The medical and other professional staff or
advisers at specialised information centres should be able to provide the medico-toxicological
information needed by the treating physicians.

1.2.4 At specialised information centres

Centres that specialise in providing information on chemicals, such as poisons
information centres and chemical emergency centres (see Section 1.3), should be able to
provide appropriate information on the chemical(s) involved in the accident and their health
and environmental effects. However, it should be stressed that these specialised centres also
need to receive information on the accident and on observed effects. It is of the utmost
importance to establish dialogue and exchange of information between emergency responders
and the professionals at an information centre, and, where appropriate, between different
information centres. Victims’ symptoms, the degree of exposure, the time elapsed, the
number of people affected, and many other types of information are needed, not only to
assess the chemical emergency but also to predict what may be expected to happen.

The information centre also needs to know how health-related response to the
accident is being co-ordinated, so that it can provide any advice needed in regard to the
transport and admittance of patients. This is especially important when a large number of
victims must be transported to various medical (or forensic medical) units.
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Table 1.1

Some chemicals for which specific treatment instructions
should be readily available in the event of exposure

Acetonitrile

Acids

Alkalies

Ammonia

Arsenics

Carbon monoxide

Chlorine

Combustion products

Cyanides

Formaldehyde

Hydrofluoric acid

Hydrogen sulphide

Irritant gases (in general)

Liquified petroleum gas, LPG

Metal fumes (metal fume fever)

Methaemoglobin-forming agents

Mercury and its derivatives

Nitrites

Nitrobenzene

Nitrogen gases

Organophosphates

Petrol

Phenols

Phosgene

Phosphorus (yellow, white)

Sulphur dioxide

Vinyl chloride
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1.3 Obtaining information from specialised information centres

Additional information will invariably be needed to supplement the information already
available at the accident site from on-site or local sources, such as safety data sheets and
transport emergency cards (see Section 1.2.2 and Annex), or as a result of emergency
preparedness planning. It may also be possible to obtain this information from specialised
information centres such as poisons information centres and chemical emergency centres.

1.3.1 General procedures

Specialised information centres should be accessible 24 hours a day, every day of
the year, so that they can respond if a chemical accident occurs.

Enquiries relating to health effects may be received from:

• first responders, including police and fire services, who need to know, for
example, the first aid measures that may be required before health professionals
arrive as well as the precautionary measures to take in order to avoid being
contaminated while responding to the chemical emergency (or while taking part
in site decontamination later);

• health professionals who go to the site of the accident, or who transport or care
for victims;

• the public affected by (or located in the vicinity of) the accident, who may need
reassurance as well as practical advice;

• the media (radio, television, press, etc.), whose job is to keep the public informed
about the accident (see Section 2.3.5);

• public authorities responsible for health and environmental protection, who need
to know the possible immediate, medium- and long-term consequences of the
accident.

The information provided by the information centre should be direct, concise and
accurate. It should not be speculative or inflammatory. For each enquiry, the information
centre should adapt its information and advice to specific circumstances, including the nature
of the accident and the condition of victims. The centre should also take into consideration
the type of enquiry, the level of technical understanding of the person making the enquiry, and
the purpose for which the information will be used.

The information centre should be able to provide the following types of information:

• information on the chemicals involved in the accident:

· physical-chemical properties;

· toxicological properties;
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· clinical effects of the chemical, including acute, delayed and long-term effects;

· possible transformation or degradation products of the chemical, for example
in contact with water, by pyrolysis, etc.;

• information on medical treatment addressed to the lay (not medically qualified)
person, the general practitioner, and the medical expert in a specialised area such
as intensive care:

· signs and symptoms expected following different types of exposure such as
inhalation, skin absorption and ingestion;

· advice on how to decontaminate the patient;

· medical treatment, including use of antidotes, depending on the
circumstances, severity of the victims’ condition, and availability of hospital or
intensive care facilities;

· advice on how to make a triage of cases, particularly when many victims are
involved, taking into consideration the number of victims, the local
circumstances, and the availability of antidotes, supportive health care facilities
or special equipment;

· advice on the collection and storage of samples for toxicity and other
analyses;

· advice on protective measures that can be taken by medical and emergency
response personnel to avoid becoming contaminated themselves;

· the location of antidotes and other drugs;

· the location of laboratories and the types of analyses they are able to do.

The information centre may also need to provide the following types of information:

• information on medical facilities available to respond to the emergency:

· the locations of, for example, health care centres and dispensaries, rural or
local hospitals, and main central hospitals, together with the types of facilities
they have available, the number of beds, and the availability of supportive
care measures, mechanical ventilators, oxygen supply, and special equipment;

· means of transporting victims (ambulances, helicopters, etc.);

• information on how to contact essential services:

· when and how to contact central authorities;

· whom to contact in local authorities, and at what times;
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· how to contact police, fire and other rescue services;

· who has the local co-ordinating role in an emergency;

· lists of experts from industry, public authorities, etc. on particular chemicals
or groups of chemicals (to be updated by industry: see Section 1.4.2).

Information centres should work with local authorities at the time of an accident to
gain access to information on chemical inventories at involved facilities and information on the
population at risk. Centres may maintain such information for facilities in their immediate
vicinity.

There may be a need to establish voluntary arrangements with local industry in order
to obtain the required information (see Section 1.4.2). In some cases, there is a legal
requirement that public authorities must be notified of high-risk activities involving chemicals.
Relevant information should be made available to the information centre.

Information on (or people who have had) experience with previous accidents involving
industrial chemicals may be available at many installations, but will not always be available
outside them. It is of the greatest importance for information centres to have access to such
information and/or experts.

Activities should be undertaken to ensure the exchange of information and experience
among different health-related services and specialised information centres. It is particularly
important for different types of national information centres that perform complementary roles
in collecting and disseminating information of use in chemical accident prevention, preparation
and response to establish and maintain good communications links. For example, basic
information such as chemical identification, hazards and toxicity is needed by both poisons
information centres and chemical emergency centres. Unnecessary duplication of data and
associated costs can be avoided if communications links are established at an early stage.

1.3.2 Poisons information centres (PICs)

In many countries, information needed for health-related response to chemical
accidents is provided by poisons information centres (PICs), which may exist at local,
regional/state and national levels.1 A directory of poisons information centres is available.2

A poisons information centre may act as the local focal point for chemical accident
response (see also Section 2.2). It should therefore be prepared to provide adequate
information rapidly in an acute situation. In the process of building up a toxicological data
bank, the poisons information centre should collect information on all chemicals likely to be
involved in accidents in its area (for example, region or country), including the less frequently
used industrial chemicals, reactive intermediates and related matters.

1 The functions of a poisons information centre are described in Guidelines for Poisons
Control (World Health Organization, 1993).

2 "Yellowtox" Directory of Poisons Information Centres (published jointly by the IPCS and
the World Federation of Poisons Information Centres, 1993).
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Various inventory activities must precede this activity. Poisons information centres
should request or collect information from relevant institutions and bodies on:

• the chemical(s) involved and their effects;

• high-risk points, processes and/or activities;

• which chemicals might be released, and in what forms and quantities; and

• possible protective and remedial measures.

Poisons information centres need to know the exact location, capabilities and
capacities of toxicological analytical services, as well as of emergency transport facilities.
They need to work closely with all public authorities involved in chemical accident response
including fire, police, emergency medical and public health agencies. This involvement needs
to include active participation in planning for the management of such accidents.

The types of information outlined above should be gathered by the poisons
information centre itself when emergency preparedness planning has not yet been adequately
organised, or requested from public authorities when such planning exists and is effective.
There is often a legal requirement that public authorities be notified of high-risk activities
involving the use of chemicals, along with their location and place of storage. Consequently,
appropriate information in this respect could also be made available to poisons information
centres.

In some countries, poisons information centres previously identified as local focal
points for chemical emergencies are informed when dangerous cargoes are to be transported
or high-risk activities involving chemicals undertaken.

Poisons information centres share medical information and experience internationally
through various professional bodies, such as the World Federation of Associations of Clinical
Toxicology Centres and Poison Control Centres, and its member national and regional
associations, as well as through the activities of the International Programme on Chemical
Safety (IPCS). Centres should contribute their data relative to chemical accidents to any
relevant international, freely accessible data base.

1.3.3 Chemical emergency centres

Ideally, each country should have a national chemical emergency centre specifically
designed to provide assistance in the event of a chemical accident. It should operate on a
24-hour basis, every day of the year. Such a response centre may be set up by major
chemical producers, hospitals or governments. It may be an independent entity, or be
established in combination with a poisons information centre. It should in any case maintain
a close liaison with a poisons information centre to ensure that necessary medical advice can
be provided.
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When such chemical emergency centres exist in addition to, or in connection with,
poisons information centres, they will generally be responsible for providing information on
physical risks (for example, fire, explosion) and their management, while the poisons
information centres will be responsible for providing health-related information.

The establishment of chemical emergency centres has been seen as a key
requirement for adequate response in many countries that have either high production
capacities for chemical products or large volumes of chemicals in transit. For example, in the
United States there is a Chemical Transportation Emergency Center (CHEMTREC),
established by the Chemical Manufacturers Association, in Washington, D.C.; in the United
Kingdom there is a National Chemical Emergency Centre at Harwell; in Germany there is a
National Response Centre at BASF Ludswigshafen; and in Argentina there is a National
Chemical Emergency Centre in Buenos Aires.

In some countries, an existing poisons information centre also acts as a chemical
emergency centre. In Algeria and Uruguay, the national poisons information centre acts as
the national chemical emergency centre.

Chemical emergency centres in different countries or regions can be mutually
supportive, sharing information and experience in order to improve their response capabilities.
With increased international transport of chemicals, there is an even greater need for these
centres to establish communications links with each other. This was a basis for the initiative
recently undertaken by the European Petrochemical Association (EPCA), together with the
European Chemical Industry Council (CEFIC), in establishing the ICE (International Chemical
Environment) project. One of the main elements of ICE is to assist in establishing
international links between existing centres and to encourage countries that do not currently
have a national chemical response centre to develop one.

The communications links established by ICE have proved particularly valuable in
Europe when, for example, chemical transport accidents involving an imported chemical
product occur. Those responding to the accident can obtain information through their national
response centre, which can communicate in turn with a response centre in the exporting
country.1

It has been agreed that English will be used for international communications
between such response centres. In some cases, language problems might be largely
overcome by using numeric codes or standardized expressions.

1 See also International Directory of Emergency Response Centres (OECD and UNEP
IE/PAC, 1991).
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1.4 Other sources of information

1.4.1 Chemical databases and information systems

A number of databases and information systems can be used to obtain information
on chemicals, including health effects.1 They are frequently accessed via interactive on-line
access or available on disk (including CD-ROM). CD-Rom versions are being developed for
the novice user, and in emergency situations can often be used for a first analysis. Further
information can be obtained, using other sources, by information experts at
medical/specialised libraries or at, for example, poisons information centres and provided to
the appropriate persons for expert interpretation.

In an acute situation, first responders and health professionals normally do not have
time to use such systems. Moreover, in general they are not trained to search different
sources and evaluate the information obtained. The professional information providers at
poisons information centres and chemical emergency centres, on the other hand, are familiar
with accessing information in this way and, when necessary, evaluating it.

The use of one or more of the databases or information systems now accessible
should be thoroughly investigated before investing the considerable resources necessary to
develop a database of one’s own.

Databases and information systems should only be used by those with proper
training. Once evaluated, information can be disseminated to the appropriate parties.

1.4.2 Industry

In general, industry has the principal responsibility for providing reliable background
information on the chemicals it stores, handles, reprocesses, manufactures and distributes,
or that are used in the workplace. The highest level of information (in terms of both amount
and sophistication) on a specific chemical product is available from product manufacturers.

Industry should ensure that this information is readily available, and is provided to
public authorities, poisons information centres and chemical emergency centres as
appropriate. One way this can be done is by making available an expert (i.e. a scientifically
qualified employee such as a plant manager). It is important to pick someone to work with
chemical emergency planners and responders who not only has technical knowledge but can
also work with those who are not scientifically trained.

Industry should provide specialised information centres with updated lists of experts
in industry, public authorities, etc. who can advise on specific chemicals.

1 See, for example, Users Guide to Hazardous Substance Data Banks Available in OECD
Member Countries and Users Guide to Information Systems Useful to Emergency
Planners and Responders Available in OECD Member Countries (both published by the
OECD in 1991).
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1.4.3 International organisations

Several international organisations prepare evaluated data on chemicals for use by
member states in developing their own chemical safety measures. For example, the following
publications are available from the International Programme on Chemical Safety (IPCS):

• Environmental Health Criteria documents are designed for scientific experts
responsible for the evaluation of the risks posed by chemicals to human health
and the environment. They give a summary of the literature on the physical,
chemical and toxicological properties of a chemical, and provide an evaluation of
the risks to human health and the environment.

• Health and Safety Guides are designed for a wide range of administrators,
managers and decision-makers in various ministries and governmental agencies,
as well as in commerce, industry and trade unions, who are involved in various
aspects of using chemicals safely and avoiding environmental health hazards.
These are short documents summarizing toxicity information in non-technical
language, and providing practical advice on matters such as safe storage,
handling and disposal of the chemicals, accident prevention and health protection
measures, first aid and medical treatment in cases of exposure leading to acute
effects, and clean-up procedures.

• International Chemical Safety Cards summarize essential product identity data
and health and safety information on chemicals. They are designed to provide
evaluated information for use at the shop floor level in factories and agricultural
and other workplaces.

• Poisons Information Monographs (PIMs) are designed for poisons information
centres and others. They give medical advice on prevention and treatment of
poisoning, summarize the basic chemical, physical and toxicological properties
of the substance, and provide advice on diagnosis and patient management,
including analytical toxicological methods.

The (IPCS) Guidelines for Poisons Control include a list of databases used for
medical response to chemical emergencies. In addition, the IPCS is producing a
computerised poisons information package, IPCS/INTOX.

The UNEP International Register of Potentially Toxic Chemicals (IRPTC) provides
data profiles on chemicals.

The International Labour Organisation (ILO) Manual on Major Hazard Control and the
ILO Codes of Practice on Safety in the Use of Chemicals at Work and on Prevention of Major
Industrial Accidents, which are contributions to IPCS, provide important guidance and practical
advice, particularly in relation to accident prevention in the workplace and the responsibilities
of industry in the field of chemical accident prevention and response.

A collection of some 80,000 Chemical Safety Sheets, as well as information on
workplace legislation, are available from the ILO’s Occupational Safety and Health Information
Centre (CIS).
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1.5 Communications links

As already indicated in this chapter, good communications are essential in order to
implement and co-ordinate effective chemical emergency response. However,
communications problems may arise as a result of equipment failure or overload, or of stress-
related human error.

The principal communications links that need to be ensured include: links between
specialised information centres and persons working at the accident site; links within and
between hospitals and other treatment facilities; and links between the media and those
delegated to handle media relations.
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2. Organising and Planning Health-related
Response to Chemical Accidents

2.1 Introduction

This chapter considers the contribution of members of the health professions to
general chemical emergency planning. It does not give detailed advice on drawing up a
health-related Major Accident Plan, although the main elements of such a plan are outlined
(see Section 2.3.1). This chapter does give advice on the special aspects of major chemical
emergencies that health professionals need to consider and plan for in advance of any
accident occurring.

Section 2.2 outlines roles and responsibilities for emergency preparedness planning
and emergency response. Attention is drawn to the need for local awareness and
preparedness programmes, the importance of hazard identification and evaluation, and
sources of information useful in health-related emergency planning. Section 2.3 goes on to
consider chemical emergencies in relation to the elements of a health-related Major
Emergency Plan. Sections 2.4 and 2.5 go into more detail on equipment and protection of
personnel. Section 2.6 treats provision for accident investigation and follow-up. Finally,
Section 2.7 briefly describes veterinary considerations in chemical accident response.

In every major chemical emergency it is necessary to minimise harm to the population
at risk, which may call for evacuation. Where there has been adequate planning, evacuation
is usually carried out only if there is an immediate hazard such as an explosion, or a longer-
term hazard such as contamination of air, soil or water by highly toxic substances. It may be
preferable to provide advice on personal protection and sheltering, rather than to carry out a
poorly planned and executed evacuation. Emergency plans should provide clear guidance
on evacuation policy under local conditions.

2.2 Organisation of chemical accident response

2.2.1 Roles and responsibilities

Many countries have recognised the need to plan for disasters of various kinds. In
some cases, this responsibility has been given to existing bodies such as the armed forces
or civil defence services. In others, special organisations have been set up for disaster
management. Input from the health professions is required for disaster planning in general.
All hospitals or other facilities that receive acute or emergency cases should have a Major
Accident Plan, which should be linked to the emergency plans of other concerned bodies, for
example local authorities and the police, fire and rescue services. The Major Accident Plan
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should provide for co-operation with other hospitals or health facilities in cases where there
are large numbers of casualties.

In several countries, close co-operation between civil and military services has been
established for coping with major accidents. Such co-operation can have clear advantages
for both services in terms of optimal use of available emergency resources, and of access to
a larger number of trained medical personnel. Ultimate or overall command should be clearly
established, and agreement should be reached regarding the integration of functional
leadership of operations and medical responsibilities. Training and education exercises need
to be undertaken jointly (see Chapter 4).

Health professionals (including relevant public health personnel) should contribute to
the emergency preparedness planning process, as well as making it their responsibility to be
aware of local emergency medical plans and their roles within them. Where there is no
central organisation co-ordinating the roles and responsibilities of independent medical
practitioners, those practitioners should make their own plans for responding to emergencies,
as necessary.

In this context, health authorities and hospitals need to consider and prepare for the
special features and requirements of chemical accidents. These may include the need for:
emergency medical information on a 24-hour, seven-day basis; specialised personnel, drugs
and equipment; provision for decontamination and prevention of further contamination at all
stages; and long-term epidemiological follow-up and psychological/psychiatric care.

Public officials (including relevant public health personnel) at the regional/state and
national/federal levels need to ensure that these aspects are covered in the preparation of
local and regional disaster plans.

Emergency plans should include a list of information providers, and of sources of
emergency response assistance, in neighbouring or potentially affected countries. Exposure
beyond national borders is possible, and should be taken into account when emergency
response plans are drawn up. (For health-related information needs, see Chapter 1).

In many countries, the task of organising and planning health-related response to
chemical accidents is performed by poisons information centres (PICs) at local, regional/state
and national levels (see Section 1.3.2). These specialised information centres should make
themselves aware of existing emergency plans and their roles in them. Besides acting as a
source of toxicological information and advice, and in some cases undertaking a co-ordinating
and/or management role, poisons information centres are an important means of collecting
and collating exposure data and clinical case data for assessing the real and potential
consequences of a chemical accident.

The role of the poisons information centre needs to be publicised. It should be
contactable on a 24-hour basis, and should be staffed by specialists. It is most important that
if emergency duty officers are expected to provide technical information, they have a
sufficiently clear understanding of the nature of the information they are giving out to enable
them to discuss this information with an enquirer.

The organisation and planning of health-related response to chemical accidents
should include provision for veterinarians and other persons familiar with the care of livestock
and pets.
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2.2.2 Awareness and preparedness

In the context of emergency preparedness planning involving major chemical hazards,
regional/state and national governments should encourage local awareness and preparedness
programmes, for example by encouraging the application of UNEP’s Awareness and
Preparedness for Emergencies at the Local Level (APELL) process or similar activities (see
page 10).

Local authorities, in turn, should be prepared to take part in APELL or a similar
programme, including the exchange of all relevant information with local industry and the
community. This will enable a co-ordinated emergency response plan to be developed at the
local level. Hospitals and other treatment facilities, health professionals and poisons
information centres/chemical emergency centres should be involved in this process.

2.2.3 Co-operation in preparing hazard inventories

Hazard inventories are an important means of identifying possible emergency
situations, so that the availability of appropriate expertise, equipment and medicines in the
event of an accident can be ensured. Hazardous situations within a specified geographical
area, including hazardous facilities and activities, as well as the existence of hazardous (toxic)
chemicals, should be identified. It should be noted that the handling and storage of chemicals
occurs not only at chemical installations, but also at many other workplaces including
manufacturers who use the chemicals, off-site storage areas, and warehouses. The possibility
of chemical accidents occurring during transport (including loading and unloading) should also
be considered.

In carrying out hazard inventories, health services should liaise and closely co-
operate with other public authorities or organisations that might also be involved in responding
to a chemical accident. Those who might assist in carrying out such inventories include local
authorities and those responsible for environmental protection and preventive medicine, police
and fire services, hospitals, emergency control centres, civil defence and military authorities,
and industry. For example:

• local fire and police services may be able to identify risk installations, transport
routes, etc.;

• customs and transport officials may be able to advise on importation, distribution
and movement of chemical products; and

• meteorologists may be able to give advice on the effects of the weather on
chemical dispersion.

Public authorities involved in community health care provision should contribute to
the process of identifying and evaluating local situations that are potentially hazardous. Where
other organisations with a formal responsibility for undertaking hazard evaluations do not exist,
or in the absence of an effective interface between the local health authority and local
industry, it may be necessary for local health care providers to make their own hazard
evaluation(s).
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Hospitals should actively contact local industries, and these industries should actively
give hospitals and related facilities information concerning the presence of hazardous
chemicals. These activities can be initiated by local or national authorities.

Information needed by health professionals in order to plan their response to a
possible chemical accident is addressed in Chapter 1. However, in addition to the obvious
sources of information (poisons information centres, chemical emergency centres, industry),
public health authorities should consider approaching suppliers of antidotes and other drugs,
and of resuscitation, protection and decontamination equipment, who can advise on their use
and availability.

2.3 Major Accident Plans and chemical emergencies

2.3.1 Main elements of a health-related Major Accident Plan

A health authority’s Major Accident Plan should contain at least the following
elements (normally agreed to by the responsible officials involved):

• a command and control system, and provision for an emergency communications
system;

• provision, where appropriate, for a hospital "flying squad" (see Section 2.3.3),
which would be sent to the scene of the accident;

• adequate provision for the transport of patients;

• decontamination facilities;

• hospital-level arrangements:

· bed clearance;

· patient reception area;

· patient identification and documentation;

· samples from patients, on which to base follow-up analysis;

· drugs and equipment;

· protective clothing;

· staff call-up;

• information to relatives/the general public, directly and through the media, and
relations with the media;

• standing down of emergency services;
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• follow-up and evaluation of patients;

• training in the use of the Plan, practical testing of the Plan, and evaluation of the
test results;

• relations with others involved in emergency response.

Regional/state and national/federal governments need to look at preparedness
planning for large-scale emergencies that extend beyond local, or even national, boundaries.

The following paragraphs refer specifically to chemical accidents and their
consequences. Follow-up and evaluation of patients is addressed in Section 3.5, and training
and education (including procedures for testing emergency preparedness plans) in Chapter
4. Therefore, those matters are omitted here.

2.3.2 Command and control and emergency communications

The primary task of first responders such as police and fire services is to assess the
accident scene, and then create order and establish lines of communication, even when this
seems to limit initial rescue and containment activities. In the immediate area of an accident,
information should be made available on contamination hazards, decontamination procedures,
where applicable, and public safety.

In several countries, co-ordination teams or command groups have been created.
They are designated to be located at the perimeter of the accident site. The location of such
a team or group should be well indicated, so that it is clear this is the emergency information
point. The service responsible for organising this point will vary from country to country, but
should be clearly designated in the emergency plan.

In many cases, the command and control vehicle will be supplemented by additional
vehicles from other services. Once at the site, the command and control centre/vehicle should
be prominently located, although away from any danger of exposure to chemicals.

To make decisions on the management of the accident and its victims, the on-site
co-ordinator will need to be informed rapidly about:

• the type and amount of chemicals involved in the accident, as well as handling
and containment advice;

• the number of potentially contaminated persons, rescue capabilities, and the
capacity of local treatment facilities;

• the weather, the immediate environmental conditions, and the likelihood of
exposure of rescue workers;

• the number of rescue workers active at the site, the location of these workers,
and ways to communicate with them;

• the availability of additional resources, including a hospital "flying squad" and on-
site medical co-ordinator.
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In addition, the on-site co-ordinator should be responsible for overseeing the activities
of all responders in the contaminated zone, together with other factors that may affect the
safety of all responders including the need to relocate safe zones or generally evacuate the
entire area if conditions dramatically worsen.

Communications can be established from and to the scene of the accident by a
variety of methods, for example telephone, fax, radio, pager, or any appropriate combination
of these. It is essential that both the quality and reliability of the means of communication be
of a high standard. From experience in previous accidents, it appears that most information
is requested using radio communication. Sufficient frequencies and an adequate number of
radios should therefore be available. During preparations for responding to an accident, the
compatibility of radio frequencies should be checked and adaptations should be carried out
as necessary. If possible, the frequencies used by the different services should be separated
so that a specific frequency or radio operator will not be overloaded.

The possibility of obtaining help from amateur radio operators should be considered,
where appropriate.

Medical personnel need to be able to communicate directly with poisons information
centres/chemical emergency centres, in order to optimize the available information and allow
hospitals and other treatment facilities to prepare for the patients they will be handling. If at
all possible, this important information, when obtained directly, should be conveyed to the
command and control centre so that a clear overview of the situation can be maintained by
those in overall charge.

Conditions at the site of the accident may well be chaotic. Accurate communication
of chemical or trade names of any product involved is essential. It is common practice for
those in charge at accident sites to request information on chemicals from local emergency
telephone centres operated by public authorities or industry.

To ensure accurate communications, it is highly desirable to have an information
checklist specifically designed for completion by the person in charge at the accident site. The
checklist can guide or prompt the obtaining of relevant details. These details are recorded in
a manner that facilitates interaction with a technical expert.

Emergency operators should use a special form, on which the most important
questions to be asked are prepared/outlined, and which will serve as a memory aid.
Guidelines or instructions should have been given the emergency operators regarding:

• further callers, who may or may not be referring to the same accident;

• the telephone numbers of ranking officers in charge of the various emergency
services;

• the telephone numbers of hospitals, other treatment facilities, specialised
information centres, and important industrial sites in the area;

• back-up telephone numbers and alternative communications arrangements for use
in emergencies.
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2.3.3 Emergency medical response

Health authorities must decide, in the light of their own resources and priorities,
whether or not to plan for the presence of hospital medical and other personnel at the site of
the accident.

Medical personnel who go to the scene of a major accident expect, and are expected,
to begin the diagnosis and initial treatment of victims if this has not already been begun by
first responders, especially those from the fire and rescue services. However, the prioritization
of victims (triage) is an important aspect of health professionals’ on-site role. (Triage is dealt
with more fully in Section 3.3.2).

Medical personnel also have an important part to play by assisting the co-ordinator
in determining the accident area, and in making decisions on the provision of decontamination
facilities and evacuation of the accident area. These requirements should be borne in mind
when the composition of a flying squad for chemical emergencies is being decided. Any
medical personnel participating in field activities need to be well trained for this purpose.

The extent of the accident area needs to be determined, in order to make it possible
to take decisions on the care of victims and the safety of the public and the environment. If
a chemical accident takes place in a factory, the occupational health service needs to have
plans for at least a general approach to accident response, taking into account existing
facilities that could be used to manage exposed accident victims, including their
decontamination, examination and treatment. When accidents occur in public buildings, for
example indoor swimming pools, such treatment facilities are less likely to exist. However,
health authorities can prepare plans for this type of emergency situation. Local authority
disaster plans should consider that transport accidents can take place anywhere.

Preliminary information from the site should include: the type of accident;
characteristics of the site (factory, public building, school, etc. and whether it is in a rural or
industrial area); the danger of further accidents (fires, explosions, crashes); and the presence
or release of toxic chemicals. Based on this information and its interpretation, for example by
a poisons information centre/chemical emergency centre, the on-site co-ordinator will need to
decide on actions to be taken immediately, including those intended to avoid or limit the
exposure of humans and the environment. Ultimately, this may involve complete evacuation
of the accident area. Medical input to these decisions is a necessity, and this is best provided
on-site.

The on-site co-ordinator also has to determine whether there is a contaminated area
that should be entered only by personnel wearing full protective clothing. Where possible, this
determination should be made in co-operation with the medical co-ordinator and/or an
industrial hygienist.

In addition, the on-site co-ordinator must determine whether there is a possibility of
contamination of rescue workers, by continued exposure or by contact with victims. It is also
important to decide at an early stage whether there is a need for decontamination facilities at
the site, or at the hospital or other treatment facility. The medical co-ordinator will be required
to advise on these points.
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There should be a system for registering the workers in the accident area, and the
means of maintaining contact with them. There should be regular monitoring of the workers’
situation, in addition to updating of the general information available to them.

2.3.4 Hospital-level arrangements

The elements identified under this heading at 2.3.1 above are common to general
health-related Major Accident Plans for responding to all types of emergencies. However, the
following points in particular should be in relation to chemical emergencies.

A large-scale chemical emergency may produce large numbers of patients with burns
and/or respiratory damage. It may be desirable to alert regional or national burns units and
arrange for patients to be transferred there directly from the scene of the accident. Similarly,
it may be appropriate to make the same arrangements with intensive care units in other
hospitals for patients needing ventilation. If a decision is taken to treat victims in general
acute beds, then practicable plans must also exist for adequate staffing and equipment of
these beds.

The hospital laboratories and pharmacy will need to be alerted to the possibility of a
large influx of requests for analyses and pharmaceuticals.

The reception area needed for large numbers of casualties will usually be larger than
that of the average hospital accident and emergency department. This area will also need to
be equipped with showers for decontaminating victims. Decontamination areas should have
isolated air handling systems (and possibly also water containment systems) in order to avoid
spreading the chemical contamination.

The clerical process of identifying and documenting patients is the same as in any
major emergency. However, this process needs to be co-ordinated, not only during initial
treatment but also during the taking of initial samples from all patients. Taking of samples is
partly for treatment, but is also carried out as a basis for epidemiological follow-up – a
requirement associated with chemical emergencies that does not apply in many other types
of disaster. This implies both the availability of technicians and equipment, and co-operation
with registration staff to ensure that no one is missed.

It is important to consider drugs, equipment and protective clothing in emergency
preparedness planning in relation to chemical accidents. Antidotes and other drugs need to
be available – if not immediately within the hospital, then at least within a short time.

The possibility of large numbers of patients needing help with breathing implies the
availability or obtainability of mechanical ventilators. An inventory of available ventilators
should be carried out, bearing in mind that manual ventilation is possible but requires a
considerable number of personnel.

Flying squad personnel will need appropriate protective clothing, which may also need
to be provided for medical and nursing personnel receiving still-contaminated patients (see
Sections 2.5 and 3.3.3). All such personnel need to be thoroughly trained in the use of
protective clothing and the limitations it produces in certain procedural activities.
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All Major Accident Plans should provide for calling in extra staff and for maintaining
an up-to-date register of names and telephone numbers. Where chemical emergencies are
concerned, these should cover medical practitioners with experience in toxicology and
intensive care, and nursing staff with experience using mechanical ventilators.

2.3.5 Information to the public and relations with the media

Dissemination of information to the public in the event of a chemical accident needs
to be considered well in advance of such an accident actually occurring. It will be necessary
to warn the potentially affected public that an accident has occurred, or is likely to occur, and
to provide information on what should be done to minimise possible adverse effects.

It is important to ensure that the system for communicating with the public is clear,
and that it includes designation of those responsible for providing information directly or
through the media. Health-related Major Accident Plans should provide for input to this
system, particularly concerning public health precautions and the number and condition of
victims.

A media plan is an integral part of the overall emergency plan. The media have
enormous responsibility for how the public will react to a chemical emergency. This is turn
means that those responsible for managing the emergency, including health professionals, are
responsible for ensuring that the media are given correct information. This process will be
easier if contact has already been made with representatives of the media, and if an
understanding has already been developed on how to proceed if a chemical accident occurs.

Information given in the immediate area of the accident to first responders must be
considered as likely to become available to the public. However, information provided by the
caller making the first report of the accident, or information passed on to first responders, is
often inaccurate or incomplete. As far as possible, only information known to be factual
should be disseminated.

Personnel operating in the field should not be expected to handle media relations.
Instead, they should be instructed to refer media representatives to those designated to pass
on information. Ideally, a press officer should be readily available and briefed to answer
questions within the limits of the information known to be factual. The press officer must be
able to obtain general health advice, and details on the number and condition of victims, from
health professionals for onward transmission. The press officer should have regular contacts
with psychological experts (see Section 3.4).

2.3.6 Standing down of emergency medical services

In general, decisions about standing down of emergency services should be taken
in conjunction with the overall site co-ordinator and never in isolation. For the emergency
medical services, this will in effect mean that a hospital flying squad, if any, should never
leave the site until the site co-ordinator is satisfied that it has completed its job (as outlined
in 2.3.3 above) and that its members will from then on be better occupied back at base.

Emergency medical personnel should be prepared to contribute to a general
debriefing on the functioning of the overall emergency plan and lessons to be learned.
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2.4 Emergency equipment, medicines and antidotes

2.4.1 Emergency equipment

The types of emergency equipment needed to meet specific types of emergencies
should be determined, and this equipment (for example, specially designated emergency
response vehicles) obtained. All emergency equipment should be in working order, highly
reliable, effective, and available when an emergency occurs.

The best storage areas for emergency equipment should also be determined. The
value of storing such equipment near the sites of possible emergencies should be assessed,
with consideration given to ease of accessibility and protection from unauthorised use.
Periodic checks need to be carried out on the equipment’s adequate functioning.

As part of emergency preparedness planning, it should be ensured that adequate
medical facilities are available, including transportation facilities. In an emergency, this may
mean the rapid transformation of facilities normally used for other purposes.

Decontamination equipment for on-site and hospital use and, as appropriate,
protective equipment for medical personnel are discussed in Sections 2.5 and 3.3.3.

2.4.2 Medicines and antidotes

Where suitable antidotes exist to chemicals produced by industry, industry should be
required to ensure the availability locally of the antidotes if obtaining them is a problem for the
health authorities. Essential emergency medicines, kept up-to-date, should be available at or
near installations handling toxic chemicals for use by authorized health professionals.
Emergency medical facilities, medical centres or hospitals in proximity to such installations –
or, if necessary, poisons information centres in the region – should also stock appropriate
emergency medicines and antidotes to deal with the consequences of a major chemical
accident (see Table 2.1 ).

For a limited number of poisonings (for example, by cyanides, organophosphates)
and under certain circumstances (long distances to treatment facilities, limited means of
transport) it is desirable to be able to begin antidote treatment at the accident site. Vital
supportive treatment should always be started as soon as possible.

Public health and education authorities should ensure the basic training of all medical
and paramedical professionals, as appropriate, in the use of emergency medicines and
antidotes. A suggested list of medical equipment and medicines (other than antidotes)
required for chemical emergency response is given in Table 2.2 .
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Table 2.1

Antidotes and other drugs that may be needed
in the event of a chemical accident

The choice and availability of antidotes may vary from country to country.

Antidote/drug: Indication:

Amyl nitrite (for inhalation) 1

Atropine (for injection) 1

Budesonide (for inhalation)* 1,2

Betamethasone (for injection) 1,2

Calcium gluconate (topical) 1

Calcium salts (for injection) **

Cobalt edetate

Copper solution * 1

Dimercaprol *

Dimercaptopropane sulphonate (DMPS) *
(for injection) (tablets)

Dimercaptosuccinic acid (DMSA) *
(for injection) (tablets)

Hydroxocobalamin (for injection) 1

4-Dimethylaminophenol (4-DMAP)

Methylthionine (methylene blue) (for injection) *

Obidoxime (for injection) *1

Oxygen 1

Cyanides, nitriles

Organophosphates, carbamates

Irritant gases

Irritant gases

Hydrofluoric acid

Hydrofluoric acid

Cyanides (nitriles)

Phosphorus white (yellow)

Arsenic, mercury

Arsenic, mercury

Arsenic, mercury

Cyanides, nitriles

Cyanides

Nitrites, nitrobenzene (and other
methaemoglobin-forming agents)

Organophosphates

Carbon monoxide, cyanides,
hydrogen sulphide, irritant
gases, nitriles
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Table 2.1 (continued)

Antidotes and other drugs that may be needed
in the event of a chemical accident

Antidote/drug: Indication:

Polyethylene glycol 400 (topical) 1

Potassium permanganate +
sodium bicarbonate (topical) * 1

Pralidoxime (for injection) * 1

Salbutamol (for inhalation) * 1

Sodium nitrite 1

Sodium thiosulphate (for injection) 1

Terbutaline sulphate (for inhalation) * 1

Tetracaine hydrochloride (eye drops) * 1

Toluidine blue (for injection) *

Xanthine derivatives

Phenol

Phosphorus, white (yellow)

Organophosphates

Irritant gases

Cyanides, nitriles

Cyanides, nitriles

Irritant gases

For eye irrigation

Nitrites, dinitrobenzene (and
other methaemoglobin-forming
agents)

Irritant gases

* Can be replaced by an equivalent substance or preparation.

** Excluding calcium chloride.

1 Use may be required at the accident site.

2 These indications for the use of corticosteroids remain controversial.
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Table 2.2

Basic portable facilities and equipment needed for
emergency treatment of poisoned patients

For maintenance of respiratory function:

Oxygen supply
Laryngoscopes
Endotracheal tubes
Masks (oxygen)
Suction system (mechanical)
Self-inflatable bag
Tracheostomy set (including tubes)
Mechanical portable ventilator

For maintenance of cardio-circulatory functions:

Cardiac monitor
Defibrillator
External pacemaker

For symptomatic and specific treatment:

Fluids (colloids and crystalloids)
Pharmaceuticals (including antidotes and electrolytes)

For decontamination:

Portable showers
Water supply, soap and specific washing solutions
Eye-washing equipment (including local anaesthetics)

Other necessary items:

Bladder catheters
Containers for samples (chemical and biomedical)
Liquid disinfectants
Wound dressing material
Blankets, bedsheets, robe (for patients following decontamination)
Plastic bags (for contaminated clothing and other material)
Protective equipment for emergency personnel
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2.5 Personal protection of those responding to chemical accidents

2.5.1 Personal protective equipment

In the case of accidents such as explosions or fires, personal protective equipment
may have to be used to afford full protection to personnel responding to them. In all
situations, protective clothing should be leak-proof and made of chemical-resistant material(s)
that combine the greatest degree of comfort with the maximum level of protection.

Two categories of protective clothing exist:

• chemical protective clothing (CPC);

• respiratory protective equipment (RPE).

CPCs include garments, gloves, boots, coveralls with head gear, and fully
encapsulating suits. These are available in three categories: light duty (for exposure to dilute
acids and alkalies), medium duty (adequate for most chemicals), and heavy duty (for exposure
to extremely hazardous and corrosive chemicals). It should be remembered that chemicals
may penetrate suits over a period of time, and that subsequent exposures to different
chemicals may lead to reactions within the material of the suit, diminishing its effectiveness.
Consideration should be given to providing single-use (disposable) suits, in order to avoid the
risks of using suits previously contaminated.

There is also a range of RPEs, to be used in toxic or oxygen-deficient environments.
This equipment can be divided into two types: emergency escape units, which can be used
for short periods to allow escape from toxic atmospheres; and self-contained breathing
apparatus, which gives a longer period of protection to individuals either entering or escaping
from dangerous or toxic situations.

Contaminated protective clothing should always be washed, or hosed down, before
the user or rescue worker takes it off. This will ensure a longer service life, and prevent
contamination of the next person who uses it.

All protective equipment should be:

• stored in a manner that prevents it from being damaged by an accident;

• easily accessible; and

• regularly inspected and maintained, with replacement as necessary.

Appropriate selection of protective clothing is critical, and therefore should be
undertaken by qualified personnel such as an industrial hygienist or safety officer. Where this
is not possible, advice should be sought from the fire service, poisons information centre or
chemical emergency centre. Personnel designated to use protective equipment should be well
trained in how to use it correctly. This training should be reinforced by being included in
regular disaster simulation exercises.
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2.5.2 Protection of rescue workers and medical personnel

In responding to chemical accidents, there may be a danger that rescue personnel
will be exposed to toxic chemicals. For this reason, protective equipment needs to be
available for use. Personnel from rescue (fire) services should be familiar with different types
of protective equipment, and should use it as required (for example, to work in a contaminated
area or to rescue victims).

Medical personnel should, in principle, never enter a contaminated area. They should
only work at casualty assembly points, to which the injured are brought after decontamination.
Only exceptionally should medical personnel need to enter the accident area, for example to
carry out triage or give life-saving treatment. They may need to assist in decontamination
procedures, but in that case they should be properly equipped, for example with a gas mask
in case there is a change in wind direction that would expose them to a toxic chemical.
Rubber gloves, a protective suit, rubber boots and other protective equipment should also be
available.

As a rule, medical personnel should be guided by rescue personnel who have been
trained to work in such an environment. When indicated, they should wear protective
equipment all the time they are working under adverse or toxic conditions. They may also
need protective equipment at hospitals or other treatment facilities, especially during
decontamination of victims.

2.6 Accident follow-up and evaluation

The purpose of an accident investigation is to establish all the facts relating to an
accident and the response to it, draw conclusions from these facts, and make
recommendations for preventing similar accidents. The right approach to accident
investigation should be to establish the cause rather than apportioning blame.

Accident investigations and their findings are a crucial part of every occupational
health and safety programme. Responsible organisations should have a policy requiring
accidents or "near-misses" to be investigated, analysed and reported on.

2.6.1 Accident investigators

A health and safety professional or inspector should make an independent
investigation of every significant accident. He or she should make a written report to the
proper official, or to the health and safety committee. Specialised training and analytical
experience can enable this person to search for all the facts and submit a detailed, unbiased
report.
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The health and safety committee in many companies is concerned with a range of
activities. Accident investigation is an important function. Ordinary investigations would
normally be handled in a routine manner, but in important cases the chairman of the company
may call an emergency meeting of the committee with instructions to conduct a special
investigation. In some companies, a special committee may be set up to investigate and
report on accidents or on health issues.

2.6.2 Accident investigation techniques

In order to obtain as accurate evidence as possible, the accident investigation should
be undertaken immediately after the accident. Wherever possible, the accident should be
discussed at an early stage with the injured person(s) to obtain their version/account of
events. If the injured person(s) is (are) sent home, to a treatment centre, or to a hospital, the
follow-up may have to be postponed until they are well enough to be visited.

Witnesses should be interviewed as soon as possible after the accident. In taking
their evidence, care should be exercised to differentiate between verifiable/measurable facts
and what may later be shown to be hearsay or opinion. Witnesses should be interviewed
individually, although if they wish they may be accompanied by a legal representative or legal
counsel. The object of the investigation (to establish the cause of the accident and not to
apportion blame) should be clearly explained.

2.6.3 Information collection

The purpose of the accident investigation is to discover information concerning the
accident and how it occurred, as well as the nature of any injuries sustained, and to record
the relevant facts (see also Section 3.5.3). The records, both individually and collectively,
should provide insights into the areas, conditions and circumstances to which accident
prevention and response efforts could most profitably be directed.

Information on the health consequences of chemical accidents need to be made
available to other health professionals who will deal with similar accidents in the future. Such
data should, whenever possible, be published and should be contributed to or included in
appropriate established databases.

2.6.4 Analysis of accident investigations

Simply to obtain information and report on the accident will not prevent its recurrence.
Circumstances or conditions should be corrected. It is often only after carrying out a thorough
analysis of several accident investigations that inadequate policies or procedures, or failures
in management systems, become apparent. The study of a single case, on the other hand,
may not point clearly to the necessary corrective actions that need to be taken, either in terms
of better prevention or better preparedness and response.
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2.7 Veterinary considerations in chemical accident response

Veterinary impact is an important consideration during chemical accident response,
as well as during follow-up and rehabilitation phases. Animals can be used as sentinels to
detect chemical exposure (and unsuspected pollution). A careful observation of domestic and
wild animals may provide useful information concerning the type of chemicals involved and
the area affected. Fish mortality is of special interest in detecting pollution of rivers and
watersheds.

Domestic animals need particular attention in chemical accidents. They may need
special treatment, or may need to be sacrificed. The evacuation of animals may need to be
organised. In addition, the question of how to handle dead animals deserves attention.

During accident follow-up, the monitoring of domestic and wild animals may provide
information of value for understanding the effects of chemicals (see also Section 3.5.2).
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3. Health Aspects of Chemical Accident Response

3.1 Definitions: acute and chronic (intermittent) exposures

For many chemicals, the biological and/or health effects following acute exposure to
high concentrations can be quite different from those produced by low-level chronic or
intermittent exposure. For example, the acute effects of exposure to benzene consist
predominantly of central nervous system toxicity, while low-level and chronic intermittent
exposure can result in bone marrow depression.

Definitions of acute and chronic (intermittent) exposure have been derived mainly
from animal experiments. However, under experimental conditions it is far easier to determine
the duration of exposure than in the case of chemical accidents involving humans. Although
acute exposures have been defined as being of a duration not longer than 24 hours, when a
chemical accident occurs the exact time at which exposure begins is often difficult to define.
First, one needs to be clear whether exposure has in fact occurred; and if so, for what period
of time people were exposed.

Chronic (intermittent) exposures may occur where there is environmental
contamination (pollution) or where toxic chemicals are present in the food chain. In these
situations, however, the problem tends to be an acute one and the relevant authorities will
need to take whatever action is necessary. Apart from measures to reduce exposure and, if
possible, avoid further exposure, a formal risk assessment is necessary to determine whether
the exposure will result in any adverse health effects, either currently or in the future. During
the period of that risk assessment, those with problems and complaints which they attribute
to the exposure should have the opportunity to consult a physician who can evaluate their
symptoms and signs and supply them with information about a possible link to the exposure.

3.2 Routes of exposure

In most cases, symptoms and signs exhibited by chemical accident victims are
immediate or are delayed for only one or two hours. In some cases, however, the features
of toxicity may appear days, weeks, months or even years after the acute exposure.
Symptoms and signs may be local (eyes, skin, respiratory tract, gastrointestinal tract),
systemic or both. The most common acute systemic features are expressed in the central
nervous system (excitation, depression), circulatory system (vasodilatation, arrhythmias,
cardiovascular depression), respiratory tract, gastrointestinal tract (malaise, vomiting,
diarrhoea), and in the blood (methaemoglobinaemia, haemolysis). Delayed features may be
seen in any organ system, but most commonly in the respiratory tract (delayed-onset
pulmonary oedema), kidneys, liver and blood-forming organs.
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In the case of major chemical accidents, the most common type of exposure is
inhalation of gases stored under pressure, which spread rapidly and over a wide area. Other
likely routes of exposure in this context are the eyes and skin. Ingestion of a toxin is more
likely to occur if drinking water or food have been contaminated, either by accident or
deliberately.

3.2.1 Inhalation

In chemical accidents involving the exposure of a large number of persons, the main
route of exposure will be by inhalation, of gases, fumes, aerosols or respirable dust. The
result of exposure of the airway to chemicals may consist of local effects on the mucous
membranes at different levels, as well as of other effects due to absorption through the lungs.
Immediate symptoms may arise, as well as symptoms which appear after a (more or less)
symptom-free (latent) interval.

Toxic inhalants (gases, vapours, aerosols and dusts) are characterised by their
physical properties and pathophysiological effects, which in turn determine the clinical findings
on presentation. Five categories of noxious agent are recognised: irritant inhalants; systemic
poisons; combined irritants and systemic poisons; inert gases; and hot gases.

Irritant inhalants produce toxicity by causing mucosal damage of the respiratory tract.
The location and severity of the injury will depend upon the reactivity, concentration, particle
size and water solubility of the substance and on duration of exposure. Previous underlying
disease, especially of the respiratory tract, plays an important role in this context. It is
important to distinguish two groups of irritant gases, i.e. (i) those causing immediate features
of toxicity and (ii) those causing only minor and/or no immediate symptoms or signs of toxicity.

Inhalants that are highly water-soluble (for example, acids, alkali, ammonia, hydrogen
chloride, hydrogen fluoride) dissolve in the water phase of the upper respiratory tract mucous
membranes and typically will not reach the lower respiratory tract unless exposure is
prolonged or high concentrations of gas are inhaled. These gases usually produce immediate
symptoms such as watering of the eyes, rhinitis, pharyngitis, cough and, in severe cases,
laryngeal oedema.

Following exposure to high gas, vapour or dust concentrations, reflex circulatory or
respiratory arrest may occur. Where there is prolonged exposure, there may be damage to
the lower respiratory tract. This is even more likely to occur with the chemicals that are
intermediate in their water solubility (for example, halogen gases, hydrogen halides, phenol,
sulphur dioxide). Otherwise, it is mainly the inhalant chemicals of low water solubility that
damage the lower respiratory tract in low concentrations and following short exposure, causing
pneumonitis, alveolitis and pulmonary oedema, sometimes without any significant effects on
the upper respiratory tract or eyes (for example, chlorine, hydrogen sulphide, isocyanates,
mercury vapour, nitrogen oxides, phosgene).

Usually, early respiratory symptoms are prominent, giving an indication of the severity
of exposure. However, attention should be paid to the fact that initial signs of respiratory tract
damage may be lacking in the case of, for example, nitrogen oxides and phosgene. Following
the onset of initial symptoms, there is usually a latent period during which the patient suffers
little discomfort. This period may last between 30 minutes and 24-48 hours, and rarely 72
hours.
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This latent period is followed by the development of respiratory symptoms and
pulmonary oedema due to increased capillary permeability. In severe cases, pulmonary
oedema may appear during or shortly after the chemical exposure.

Apart from chemical irritation, other effects on the respiratory tract may result.
Isocyanates, for example, cause an asthma-like syndrome. This asthma-like syndrome has
two different mechanisms. One is attributable to the fact that isocyanates are sensitisers of
the respiratory tract, giving asthmatic symptoms, particularly after repeated exposure to low
concentrations of the isocyanate. The other mechanism is that isocyanates may alter the
biological response to beta-adrenergic stimulation or may induce local histamine release,
thereby causing bronchoconstriction that does not appear until after a latent period of several
hours.

Chemicals that are inhaled may also cause systemic poisoning without any
respiratory tract symptoms. Symptoms of systemic poisoning vary according to the toxic
substance and its target organs. Almost all types of toxic damage may be seen, and
symptoms and signs may be immediate or delayed. The most prominent immediate features
are those arising from the central nervous and cardiovascular systems. Hydrogen cyanide
and hydrogen sulphide, for example, block cellular utilization of oxygen, causing cellular
hypoxia and impairment of the central nervous and circulatory systems almost immediately.
This is also true of carbon monoxide, which in addition prevents delivery of oxygen to the cell
by blocking haemoglobin oxygen transport capacity.

Organophosphates are potent inhibitors of cholinesterases, resulting in accumulation
of acetylcholine at synapses in the nervous system and at myoneural junctions, giving rise to
cholinergic poisoning. Volatile hydrocarbons are narcotics causing central nervous system
depression. Halogenated hydrocarbons also sensitise the myocardium to endogenous and
exogenous catecholamines, causing arrhythmias, predominantly ventricular, and sudden death
due to ventricular fibrillation. Inhalation of oxidizing agents (nitrites and nitrobenzene) causes
methaemoglobinaemia. Aside from carbon monoxide, gases of combustion may include
hydrogen cyanide (from polyurethane, wool, silk, etc.) and irritant gases (nitrogen oxides,
hydrogen chloride, sulphur dioxide, isocyanates, acrolein, ammonia etc.).

Toxic inhalants that are both irritant inhalants and systemic poisons also exist: for
example, hydrogen sulphide, ozone, acetylene and some metal fumes.

Biologically inert gases are not toxic in themselves, but in high concentrations or in
poorly ventilated rooms they displace oxygen from air and thereby cause hypoxia. Gases of
this type are hydrogen, carbon dioxide, methane and liquid gas. Inhalation of hot gases may
cause thermal burns to the mucous membranes of the entire respiratory tract; acute onset of
laryngeal oedema may occur after a latent period of hours.

3.2.2 Eye exposure

Eye injuries affecting a number of persons are most likely to result from gases,
vapours or dusts, although splashes of liquids into the eye may occur in an industrial accident
or in a road or railway accident where the toxic substance is widely disseminated. Eye injuries
in these situations will often be combined with skin lesions, respiratory tract injuries, or
systemic poisoning.
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Eye damage is usually the result of lachrymatory action, corneal epithelial injury or
keratitis. These effects may be immediate or delayed. Some substances cause severe and
deep injuries almost immediately, while others cause only superficial damage which is
reversible.

3.2.3 Skin contact

Skin exposure to toxic agents may cause local injury alone, or local injury and
systemic poisoning. Systemic poisoning may even be the only feature, as a result of
absorption through intact skin. Although the skin is usually an effective barrier to toxic
chemical absorption, intact skin behaves in a manner similar to other cellular membranes.
Toxic agents penetrate the skin at rates determined by their lipid solubility: lipid-soluble
substances are readily absorbed through the skin. Organic solvents used as vehicles for
certain industrial chemicals may also enhance skin absorption. Inflammation, rubbing or other
causes of increased skin blood flow will further increase chemical absorption. Skin damage
seen, for example, in the case of corrosive burns may destroy the natural barrier properties
of the skin. As a result, non-soluble lipid substances may be absorbed and cause systemic
poisoning. Even a first degree burn may impair or destroy the barrier properties of the skin.

Damage resulting from skin-chemical contact is usually a chemical or corrosive burn,
and may be classified in the same manner as thermal burns (see Table 3.1 ). Characteristic
lesions are seen after acid or alkali burns. Only the superficial layers of skin are affected in
mild cases of chemical burns due to these types of agent, while in severe cases all skin layers
and possibly also the underlying tissue are damaged. Local damage is most often seen
directly after skin exposure to the toxic agent, but in some situations the initial signs of local
damage may be lacking although advanced local damage appears later. For example, phenol
and phenol-like compounds initially anaesthetise the skin, thus masking the typical sign of
local damage – pain. After skin contact with low concentrations of hydrofluoric acid solutions,
initial signs of skin damage (and hypocalcemia) are lacking, but several hours later signs of
skin damage and subcutaneous tissue damage appear. Fluoride ion penetrates the skin and
interferes with cellular membrane calcium ions, causing cellular necrosis. Strong hydrofluoric
acid solutions produce an immediate local skin burn.

Systemic poisoning after skin absorption through intact skin is most likely to occur
following contact with lipid-soluble substances. Once skin absorption has occurred, clinical
features of toxicity can appear after a symptom-free interval of minutes, hours or even days,
depending on the type of damage and target organs. Features of central nervous system
toxicity, such as excitation, convulsions, CNS depression and coma, appear soon after the
exposure, as do cardiovascular signs of toxicity. Methaemoglobinaemia and hemolysis may
also be early features of toxicity. Signs of renal and hepatic damage are not usually present
until one, two or more days after exposure.
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Table 3.1

Suggested classification of corrosive burns

For exposure to corrosive substances with skin damage, classification can
be made according to the principles applying to thermal burn injuries.

Group 1 (life-threatening injury):

Dermal and full-thickness injuries exceeding 50%
of body surface area.

Group 2a (severe injury):

Full-thickness injuries of 10-50% or dermal injuries
of 20-50% of body surface area.

Group 2b (moderate injury):

Full-thickness injuries of 2-10% or dermal injuries
of 10-20% of body surface area.

Group 3 (mild injury):

Full-thickness injuries of 2% of body surface area,
or dermal injuries of less than 10% of body surface,
or epidermal injuries.
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3.2.4 Ingestion

Following ingestion of corrosive, oxidizing or coagulative substances, there is a risk
of local injury to the gastrointestinal tract. Low-viscosity substances such as petroleum
distillates of the kerosene type are associated with a risk of aspiration into the airway with
consequent effects on the lungs. A risk of systemic poisoning after ingestion of a toxic
substance is of course present if the substance is absorbed through the gastrointestinal tract.

Poisoning may also occur through the ingestion of chemically contaminated food or
water, or even pharmaceuticals. Large numbers of victims may be involved.

Long-term exposure through placenta and mother’s milk can occur due to
environmental and food chain pollution with persistent toxic substances

3.3 First actions

3.3.1 Rapid identification of chemicals

An attempt should be made at once to identify the chemical(s) involved in the
accident. Hospitals, poisons information centres and chemical emergency centres are among
the organisations that should receive this information without delay, together with details on
the type of accident (chemical spill, liquid or gas leakage, fire, etc.).

If the chemical(s) concerned have not been (or perhaps cannot be) identified,
knowledge of the general category to which they belong (solvents, pesticides, irritant gases),
together with information on the symptoms of the victims, can help responders decide on the
appropriate course of action. In the case of fires, a number of combustion products may be
formed (see Table 3.2 ).

Health care units should use the information provided on the chemicals involved, etc.
to make an early determination of possible toxic effects and mechanisms (local or systemic
toxicity, acute or delayed toxicity), as well as whether any specific therapy is relevant or
whether symptomatic care will be sufficient treatment.

The health professionals at or near the scene of the accident should become part of
the information chain. The information, which needs to be updated regularly, should contain:

• all the information available to first responders;

• the number and type of patients expected, and their degree of exposure;

• any new information concerning the type of chemicals involved and, where
measured, the concentrations involved;

• additional medical information from poisons information centres and hospitals,
such as symptomology, antidote therapy or specific treatment;

• the registration (triage) system used (for example, contamination, duration of
exposure, current location, medical treatment already given).
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Table 3.2

Examples of combustion products

Combustion
product:

Material:

Carbon monoxide

Hydrogen cyanide

Nitrogen oxides

Hydrogen chloride

Sulphur dioxide

Isocyanates

Acrolein

Phosgene

Ammonia

Hydrogen fluoride

Bromic acid

Most materials

Wool, cotton, silk, polyurethanes

Nitrocellulose, polyamides

Polyester resins (some)
Polyvinyl chloride (PVC)
Chlorinated hydrocarbons

Sulphur compounds, coal, mineral oil

Polyurethanes

Petroleum products

Polyvinyl chloride

Polyamides, wool, silk, phenol resins

Teflon (polytetrafluoroethylene) and
other fluoride-containing compounds

Bromine-containing compounds
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3.3.2 Triage principles

Triage is a process that takes place both at the accident site, during transport, and
at treatment facilities. It consists of the assessment and classification of the condition of the
exposed persons, and of the designation of priorities for decontamination, treatment and
transport to various treatment facilities.

Triage is a continuous process and must be carried out at regular intervals, taking
into account the patient’s condition and at what point in the treatment chain it occurs. A
patient’s condition may change dramatically when given a particular therapy, either improving
or worsening. Or there may be a change in available resources.

Where there is no lack of resources (personnel, materials, medicines, transport
vehicles, etc.) all injured persons should receive optimal care. However, in situations where
resources are lacking, it may be necessary to withdraw therapy to severely injured persons,
only giving them palliative treatment, in favour of less severely injured persons who are more
likely to survive. In these situations, caring for one severely injured person could require so
many resources that, as a result, a number of the less severely injured would not receive
appropriate care.

Triage is a complicated process. It should in principle be carried out by the medically
best trained and experienced personnel, both at the accident site and at treatment facilities.
However, in situations where there is "only" a chemical exposure without complicating
mechanical trauma injuries, all persons will have the same type of damage even though of
different magnitudes. In such situations, it may be possible to give instructions to less
thoroughly trained medical personnel in how to perform triage to facilitate caring for a large
number of injured persons.

Classification for triage after chemical exposures follows the same principles as that
for other types of accidents. Existing symptomatology is usually the basis for classification.
However, one special "chemical group" can be identified: those exposed to a chemical who
do not present immediate symptoms, but in whom severe symptoms might be present after
a time delay for hours (for example, exposure to certain irritant gases like phosgene and
nitrogen oxides, or skin exposure to chemicals being absorbed through the skin). These
persons need proper observation and possible immediate treatment.

The grouping could be made as follows:

• patients with life-threatening injuries, who are in immediate need of treatment or
transport;

• patients with moderate and severe injuries, who can wait for treatment or
transport;

• patients with mild or no injuries, who are not in need of any treatment;

• severely injured patients, only in need of palliative treatment; and

• patients with no symptoms, but in whom delayed symptoms are to be expected,
and who are therefore in need of observation, possible immediate treatment, and
transport to treatment facilities.
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Persons with hysterical reactions might need to be taken care of immediately and
separated from others, to avoid spreading anxiety.

Life-threatening conditions are those affecting either respiration or circulation, directly
or indirectly.

Acute respiratory impairment may be due to a blocked airway (tongue, foreign bodies,
blood and secretions, laryngeal oedema) or severe pulmonary disorders (massive secretions,
severe bronchospasm, impaired gas exchange). Interference of respiration on the cellular
level (for example, poisoning due to carbon monoxide, cyanides, hydrogen sulphide) is also
included here.

Acute circulatory impairment might be due to hypovolemia resulting from external or
internal bleeding. Extensive burns, both thermal and chemical, may very soon lead to
excessive fluid loss and hypovolemia. Relative hypovolemia and severe hypotension may be
seen due to peripheral vasodilatation. Cardiodepression and severe arrhythmias are life-
threatening conditions.

In order to facilitate triage a classification of certain types of injuries can be
performed. Examples of such classification are given in Table 3.1 and Table 3.3 .

As a rule, children are more sensitive to toxic substances (due to a more rapid
metabolism and circulation, and less subcutaneous fat). They should normally, therefore, be
given higher priority for medical care, along with other sensitive groups (such as pregnant
women, the aged, and those with pre-existing health problems.

In the case of fires, the toxic and thermal damage may complicate the assessment
and treatment of injured persons, as may also mechanical trauma associated with toxic
exposure.

3.3.3 Treatment principles

The treatment of acute poisoning is based on four main principles that may be utilised
to varying degrees, depending on the circumstances of the exposure and the characteristics
of the toxic agent. These principles are: (i) the removal of the toxic agent to prevent further
local damage or absorption into the body; (ii) symptomatic and supportive therapy; (iii) specific
("antidotal") therapy; and (iv) enhancement of (poison) elimination.

Maintaining vital functions (for example, by preventing airway obstruction, assisting
ventilation, replacing fluid losses) is of obvious importance. Removal of the toxic agent to
prevent further local damage or absorption into the body is also of crucial importance in the
initial treatment of victims at a chemical accident site. However, decontamination should
never be allowed to delay treatment aimed at maintaining vital functions and should preferably
take place before transportation to hospitals or other treatment facilities. Symptomatic and
supportive therapy is always applicable in the treatment of poisoning. In the majority of
instances, this is the only type of treatment required to permit full recovery from poisoning.

As stated above, the classification of severity and treatment can be standardized, at
least to a certain extent. Aside from first aid, there are instances where specific treatment
with, for example, antidotes may profoundly influence the outcome of the poisoning. However,

80



antidotal therapy is effective in reducing morbidity and mortality of only a limited number of
types of poisoning (see Table 2.1). A universal antidote does not exist, and antidotal therapy
should only be used where there are specific indications. It may, however, need to be started
before the injured person is transported to a hospital or other treatment facility. In certain
circumstances, it can be delegated to health care personnel with non-medical training – for
example, instructions can be given that certain specific measures should be employed if
victims show certain characteristic features of toxicity.

Following exposure to some chemicals, victims and equipment may become
contaminated. When caring for the injured, the rescuer(s) may be contaminated if not properly
protected or if the injured person has not been properly decontaminated beforehand.
Transport vehicles may become contaminated, and sometimes unusable for long periods of
time, if contaminated persons are transported in them. Similarly, large areas of hospitals may
become unusable because of the presence of contamination. This may be the case, for
example, when accidents involve ammonia, which is extremely pungent and persistent.

Procedures for decontamination of victims may include sluicing with copious
quantities of water, the use of brushing-off powders, and removal of contaminated clothing.
Contaminated clothing should be handled and disposed of safely (for example, in double
plastic bags). These decontamination procedures should be carried out as soon as possible.
In some emergency situations, decontamination may be an essential part of life-saving first
aid. In some other emergency situations, decontamination may aggravate the injury or delay
life-saving efforts. The decision whether to decontaminate a victim should be based on the
type and severity of the injury and the nature of the chemical contaminants. If
decontamination does not interfere with essential treatment, it should be performed. If
decontamination cannot be performed, the victim should be wrapped in blankets, plastic, or
rubber to reduce contamination of other personnel, and off-site emergency medical personnel
should be alerted to the potential contamination, or to specific decontamination procedures.

3.3.3.1 Inhalation

In the event that irritant or toxic gases are inhaled, exposure should be terminated
as soon as possible. Note that the rescuer may need protective clothing and a protective
breathing mask.

Following exposure to irritant gases, the victim should rest, if possible in a
semi-recumbent position to take account of the possibility of pulmonary oedema developing.
Oxygen should be administered as soon as possible. Physical activity and hypoxia increase
the risk of pulmonary oedema. Apart from optimal symptomatic and supportive therapy,
including bronchodilators (by inhalation and systemically) and ventilatory support, see Figures
3.1 and 3.2 .1

1 Administration of corticosteroids by inhalation and systemically is sometimes
recommended as soon as possible to minimize pulmonary damage. However, it should
be noted that this therapy remains controversial and that no controlled studies to
demonstrate its clinical efficacy are yet available.
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Table 3.3

Classification of exposure to irritant gases

For exposure to irritant gases, the severity of clinical
features of toxicity may be graded as follows:

Group 1 (life-threatening injury):

Injured persons with intense irritant-induced cough,
respiratory insufficiency, and systemic effects.

Group 2 (severe injury):

Injured persons with strong irritant-caused cough,
respiratory difficulties, but no systemic effects.

Group 3 (mild injury):

Injured persons with moderate or slight irritant-caused
cough, eye symptoms/signs and, possibly, headache.
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(1) Bronchodilators (xanthine derivatives, beta 2 adrenergic medicines).
(2) The role of corticosteroids is doubtful. No double blind, well evaluated

study is known on the effectiveness of corticosteroids in inhalation toxicology.
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(1) Bronchodilators (xanthine derivatives, beta 2 adrenergic medicines).
(2) The role of corticosteroids is doubtful. No double blind, well evaluated study

is known on the effectiveness of corticosteroids in inhalation toxicology.
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Figure 3.3

Inhalatory exposure to toxic gases - III
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Following exposure to gases that produce systemic poisoning, treatment should be
guided by the specific toxicant inhaled and the victim’s symptoms and signs of toxicity. If the
victim is unconscious, oxygen should be given. In addition to being a form of supportive
therapy, oxygen reduces the toxicity of carbon monoxide and probably that of hydrogen
cyanide and hydrogen sulphide also. Additional specific treatment, such as antidotal therapy,
is of critical importance in some types of poisoning such as that due to hydrogen cyanide,
organophosphates, heavy metals and methaemoglobin-forming agents (nitrites, nitrobenzene)
and should preferably, when applicable, be given promptly at the site of the accident (see
Figure 3.3 ).

3.3.3.2 Eye exposure

Immediate or "first aid" decontamination of eyes should be carried out with the utmost
speed, usually by flooding the exposed eye with water to reduce damage from surface
exposure to chemicals. For continuing irrigation, ordinary tap water or physiological saline
solutions are the first choices. Time should not be wasted in looking for special irrigation fluid.
Despite the theoretical advantage of using special agents for neutralizing certain chemicals,
this type of treatment has seldom provided a significant advantage over immediate irrigation
with water or saline, both of which are usually much more readily available for first aid
treatment.

It should always be determined whether the patients are wearing contact lenses. If
so, they should be removed.

Beginning dilution and flushing as soon as possible after injury is especially critical
following caustic exposure. Transportation to a hospital should not be considered as being
more important than thorough on-site irrigation. As eye pain causes blepharospasm, the victim
needs assistance in keeping the eyelids open. A topical anaesthetic will facilitate adequate
eye irrigation and make the patient more comfortable. Common practice is to irrigate for
15-30 minutes to be sure of thorough cleansing. However, if the nature of the chemical
contaminant is known definitely, the irrigation used should be adjusted accordingly. For
severe alkali burns, irrigation should be continued for some time, initially for at least 15-30
minutes and repeatedly thereafter for several hours. For acid burns, irrigation should be
performed for 15 minutes; for minor irritants, irrigation for a few minutes is usually sufficient.

All corrosive burns of the eye should be followed up by a formal ophthalmological
examination.

3.3.3.3 Skin contact

Following exposure of the skin to toxic chemicals, flushing of all areas of potentially
contaminated skin with copious amounts of water should be commenced as soon as possible.
Contaminated clothing, shoes, wrist watches and jewellery should be removed to facilitate
adequate flushing and saved in closed bags.

Note that copious amounts of water should be used, especially when heat production
is likely to be pronounced, for example following application of water to strong acids such as
sulphuric acid. Flushing with water should be continued for at least 15 minutes. Special
provisions may need to be taken. Following exposure to yellow phosphorus, for example, the
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contaminated part of the body should be kept underwater or dressed with wet dressings, as
yellow phosphorus ignites in the air.

After adequate flushing, the skin should be washed thoroughly with soap
(non-abrasive) and water, especially where there is a risk of chemical absorption through the
skin. After skin exposure to corrosives, the risk of severe fluid loss should be considered and,
where appropriate, the victim should be given intravenous fluids at an early stage.

In some cases, application of an antidote to the skin is of crucial importance. For
hydrofluoric acid burns, calcium gluconate gel should be applied. Fluoride ion is then bound
to the calcium in a stable, inert complex, thereby preventing the fluoride ion from penetrating
the skin and causing severe tissue damage and possible systemic poisoning. In the case of
phenol, polyethylene glycol should be used as a cleansing solvent because phenol is poorly
soluble in water. For yellow phosphorus, a mixture of potassium permanganate and sodium
bicarbonate solutions (or copper solution) may be used to reduce the toxic effect.

3.3.3.4 Ingestion

Following ingestion of an unknown substance that may involve a risk of poisoning,
some advocate giving the patient one to two glasses of water or a demulcent agent. Emesis
should never be induced until it is certain that this measure is suitable. Emesis should never
be induced in persons whose general condition is affected (circulation, respiration,
consciousness), or if there is a risk of seizures, or following ingestion of corrosive substances
or petroleum distillates (mainly of the kerosene type). In many cases, peroral administration
of activated charcoal may be indicated to adsorb the toxicant, thereby preventing absorption
from the gastrointestinal tract. Therapy is otherwise symptomatic and supportive, but in
certain cases antidotal therapy may be indicated, for example in the event of intoxication with
cyanides, organophosphates and arsenic.

3.3.4 Provision of medical assistance and decontamination

3.3.4.1 At the accident site

In addition to first responders from the police and fire services and from ambulance
services (including paramedics), medical personnel may be sent to the accident site (see
Section 2.3.3). In principle, medical personnel should never enter the accident area. They
should always work in a safe place, well removed from this area.

The purpose of initial care at the accident site is to give victims needed treatment,
so that they are in the best possible condition to be transported to a hospital or other
treatment facility. This is especially important where they may have to be transported
considerable distances, or in mass casualty situations where moving victims to treatment
facilities may take a long time because of their large number.

In addition to general first aid measures such as airway protection, giving of
parenteral fluids, pain relief, skin and eye irrigation, etc., it may be justifiable in some cases
to begin more specific treatment at the accident site. For this reason, special equipment, as
well as antidotes and other drugs, should be available at the site.
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Where decontamination is necessary, victims should always be adequately
decontaminated before being taken to the casualty assembly point (see Figure 3.4 ). A
decontamination station should be set up in the immediate vicinity of the point of access to
the inner cordon, so that contaminated persons (and rescue personnel) can be sluiced liberally
with water. Warm water should be used when possible, so that they do not become chilled
unnecessarily. For this reason, plenty of warm water is needed at the accident site.

It is often best for personnel from rescue services/fire services to decontaminate
victims before they are taken to an assembly point. The responsibility for setting up
decontamination stations at the accident site needs to be allocated beforehand (probably to
rescue or fire services).

Figure 3.4

Diagram of accident site work zones

Source: Standard Operating Safety Guides, US Environmental Protection Agency, 1988
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Medical personnel may be required to assist in decontamination. In that case, it may
be necessary for them to have personal protective equipment. They should be trained in the
use of this equipment and in decontamination procedures (see Section 2.5).

Contaminated clothing, shoes, etc. should be removed as soon as possible.
Therefore, clothes, blankets, etc. adequate for a large number of people need to be available.
Preferably, victims should be decontaminated before they are moved to assembly points.

3.3.4.2 During transport

The transport of contaminated persons puts transport personnel at risk and may
prevent the vehicle being used further until it can be decontaminated. Persons contaminated
with volatile chemicals should not be transported by helicopter unless thoroughly
decontaminated. Near crashes have resulted from adverse effects on flight crews during
transport.

If contaminated victims need to be transported in emergency vehicles, appropriate
precautions should be taken to protect both personnel and equipment. Such actions can
include plastic wrapping of victims, plastic lining of the vehicle, leaving windows open, and use
of CPCs (chemical protective clothing) by transport personnel.

According to their clinical features of toxicity, a priority classification can be made for
the transport of victims to hospitals (or other treatment facilities). In the case of exposure to
agents with a possible latent period prior to the onset of toxicity, those who were most
exposed should be transported to hospitals for clinical observation. The hospitals will need
to have adequate ventilation equipment.

Before and/or during transport, the receiving hospitals should be informed as far as
possible of the general condition of the patients prior to their arrival. The hospitals can then
obtain information about specific treatment from the relevant poisons information centre.
Severely injured patients should be transported after initial stabilization, and some preliminary
decontamination should be considered. Hospitals need to know in advance whether further
decontamination needs to be performed.

During transport, initial therapy should continue (oxygen, ventilation, parenteral fluids,
pain relief, etc.). Equipment for eye irrigation should be available in ambulances and other
vehicles transporting victims exposed to chemicals. Decontamination personnel may also, of
course, need to wear suitable protective equipment.

As victims may vomit while being transported, the necessary provisions should be
taken to avoid spillage in the vehicle (for example, by having basins, towels, plastic bags or
other containers available).
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3.3.4.3 At hospitals and other treatment facilities

Hospitals and other treatment facilities need to put their emergency response plans
into effect the moment they are informed that a possibility exists that accident victims will
arrive. They can combine information received from the medical co-ordinator at the site with
information from the poisons information centre. It is desirable that protocols supplied by the
poisons information centre be followed, particularly if patients are taken to a number of
hospitals.

Medical assistance teams can assist in the admission of groups of people. However,
experienced teams of this nature do not exist in every country. It is important that any
evaluation and treatment follow the same protocol for all patients.

Before a patient who has been exposed to chemicals is admitted to a hospital,
decontamination should have been performed whenever necessary, preferably outside the
emergency room. If a patient who has not been decontaminated following exposure to
ammonia or phenol, for example, is brought into an emergency unit, this unit may be rendered
unusable for a considerable period of time thereafter. Depending on existing ventilation
equipment, other parts of the hospital may also become unusable.

A decontamination station should in most cases be connected with the emergency
unit – for example, at the ambulance entrance or in a special room with separate ventilation
and, if possible, with an air lock. It should also be possible to sluice patients while they are
lying down. Clothing should be removed before or during sluicing and placed in, for example,
plastic bags. Plenty of warm water is needed for this purpose.

For decontamination at a hospital, the staff should be equipped with protective
equipment. The responsibility for setting up decontamination stations at hospitals and other
treatment facilities should be allocated (probably to the relevant health authority).

Once patients arrive, continuity of treatment based on vital signs is the first priority.
Following initial stabilization, a full clinical examination should be performed, as well as any
additional investigations required (for example, X-rays, ECG, EEG, laboratory analyses).
Samples should be taken for analysis in accordance with agreed protocols. Specific and
supportive treatment should be continued.

In general, the treatment of victims exposed to chemicals follows generally accepted
principles for the management of emergency situations. However, these principles need to
be extended and adjusted to take account of special conditions that obtain following chemical
accidents.

In cases of exposure to irritant gases, a large number of persons may require
ventilation. The hospital should have made an inventory of available ventilators, or have
determined where or how to obtain additional equipment, as well as personnel to perform
manual ventilation. Plans should also be made for sending patients to other hospitals or
facilities where this equipment is available, if necessary.

Following exposure to, for example, irritant gases, a number of relatively unaffected
persons may need to be placed under observation for one or more days. Plans should be
made for setting up suitable observation units in schools, hotels, etc.
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In cases of exposure to corrosives, a large number of persons may require treatment
for chemical burns. Plans that already exist for taking care of a large number of victims with
thermal burns should then be implemented.

For a limited number of chemicals, specific antidotal therapy may be required
following exposure. Emergency (disaster) stocks of antidotes should therefore be available
in every region. Table 2.1 lists some antidotes and other drugs that may be of value in the
event of a chemical accident.

If the hospital or other treatment facility, and/or the transport route from the accident
site, lie within the accident area, it may be impossible to transport the injured for some time.
Alternative premises such as schools, sports facilities, tents, etc. to which the injured may be
taken, and where more or less advanced medical care can be provided until the hospital or
other treatment facility can receive patients, should be planned for. A casualty assembly point
(assembly point for the injured) can be designed to meet this need. Alternative transport
routes should also be identified in advance.

If a hospital or other treatment facility lies within the accident area, it is important to
be able to shut doors and windows, as well as to be able to shut off ventilation systems,
immediately. This rule should be included in the local emergency preparedness planning of
hospitals and other treatment facilities. In cases where a drifting gas cloud has passed, the
premises should be aired before the ventilation system is restarted.

Where experience is limited or lacking, it is important to plan for taking samples at
the most critical stage of accident response for later analysis (blood, urine, head space
samples in case of exposure to solvents). If not planned for in advance, sample-taking may
be forgotten. How it is to be carried out should be decided on a case-by-case basis. Initially,
it is advisable to take two 10 ml. blood samples in heparin tubes. One of these should be
centrifuged and the plasma separated. The plasma and the tube of whole blood should be
frozen. Urine samples should also be taken, one portion of the diurnal urine being kept and
frozen.

3.4 Psychological and psychiatric effects

Chemical accidents often have psychological and psychiatric effects, apart from the
direct or indirect biological effects of toxic chemicals on the nervous system. These are
related to the perception of the accident by either individuals or groups. Even if there has
been no actual exposure, the perceived risk may cause stress reactions.

The general public has a tendency to consider all chemical substances as being
extremely hazardous. Stress reactions to chemical accidents occur frequently, and may
overshadow the importance of organic health effects. Experience has shown that a significant
increase in stress-related psychiatric and psychosomatic symptoms may occur when there is
a major environmental threat. The effects may be seen even many years after such an event.
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Reactions to disasters may have the following common characteristics:

• uncertainty about the nature, extent and future implications of the accident – for
oneself as well as family and friends;

• housing and job insecurity due to evacuation and/or the fear of contamination of
homes, a drop in orders for local products, etc.;

• social rejection of those who are considered to be "contaminated";

• a media siege that may aggravate fears that the worst has happened; and

• cultural pressure related to often-conflicting public opinion on what to expect and
how to behave (for example, in regard to whether exposed pregnant women will
undergo an abortion).

3.4.1 Determinants of stress reactions

The stress reactions of the public will mainly be determined by three groups of
variables:

• the characteristics of the accident itself;

• information about the accident and the manner in which this information is
disseminated; and

• individual characteristics of those exposed to potential harm.

3.4.1.1 Nature and extent of the accident

The characteristics of an accident that may determine the reaction of individuals or
groups include its scale, the substances involved, and the course of events. Some accidents
have an obvious beginning or an acute phase. However, in other cases exposure (or the
threat of exposure) to dangerous chemicals may have existed for some time before it became
known to the authorities and/or the public.

3.4.1.2 Information and communications

Information concerning a potential health hazard may cause considerable alarm, even
when it is unclear whether any real harm is likely to occur. The available information, and the
manner in which it is communicated, may be important intermediate variables in determining
subsequent reactions.
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The information available concerning an emergency situation may shape the
psychological reactions that ensue:

• Information available beforehand may result in a feeling of being threatened
before an accident actually occurs.

• There may be a period of uncertainty and confusion following an accident.

• The public often suspects that official information is coloured by political and/or
economic interests.

• There may be a problem with understanding what is meant by measured
concentrations, threshold levels, etc. of (toxic) chemicals.

• There may be different perceptions of whether the situation is under control.

If a chemical emergency occurs, official information should be disseminated regularly
(see Chapter 1). This is particularly important in view of the following:

• Information circulated through informal communications networks in, for example,
schools, factories and companies is usually received in the early stages following
an event, is often inaccurate, and may cause marked stress reactions;

• Most major chemical accidents receive extensive media coverage. While such
coverage can be a valuable source of information for the public, there is a risk
that inaccurate or contradictory information may aggravate the situation.

• The public may not pay attention to information at the time it is disseminated by
the media, or may not be able to find this information when they need it.

• Information may also be transmitted through telephone services. Such a service
can be an important supplement to the media. It provides information on request,
thereby adding to the individual’s sense of control.

3.4.1.3 Personal characteristics

Personal characteristics may determine the reaction of various groups. For example:

• Personal involvement (severity of personal injury or loss, amount of warning
received, opportunity to control events or to escape) is obviously one of the most
significant factors;

• Rescue workers and their direct helpers may be prone to moderate or severe
stress reactions.

• Parents of young children are usually among those at risk for stress reactions.

• Persons with pre-existing mental health problems (15-20 per cent of the average
population) are also at risk for stress reactions.
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• Level of education, general coping skills and, in particular, emergency
preparedness through education, training or experience (see Chapter 4) are some
of the factors that may affect psychological reactions.

3.4.2 Features of stress reactions

Depending on the type of accident, stress reactions may have these specific features:

• Acute reactions: Some persons exhibit maladaptive behaviour such as
immobilizing fright, emotional breakdown, uncontrolled fright, or irresponsible
heroic behaviour. A more common type of reaction in the acute phase is
emotional stunning. This type of reaction usually leaves goal-directed behaviour
more or less intact. It may last from hours to days after the accident.

• Intermediate reactions: In the first weeks to months after a serious traumatic
event, symptoms of post-traumatic stress are common. These include: intrusive
memories of the event (for example, nightmares), sleeping problems, irritability
and heightened startle response, depressed or anxious mood, and feelings of
guilt.

• Late and chronic reactions: Independently of whether symptoms have been
present in the acute phase, a chronic stress syndrome may emerge, sometimes
not until years after an event. Such a chronic syndrome is especially likely to
occur in cases where exposure to chemicals involves a long-term threat to health,
for example after exposure to dioxins. This syndrome has several features in
common with the post-traumatic syndrome described above. Non-specific
somatic complaints, often related to hyperactivity of the adrenergic system, may
be more prominent, as may be hostility and distrust. Such chronic reactions may
be complicated, and may be sustained by the fact that victims are often met with
social rejection because they are considered to be "contaminated".

3.4.3 Recommendations

Preparation for emergency response should include the identification of groups at risk
for stress reactions, as well as an assessment of information available to the public and
means of communicating it. In high-risk areas, epidemiological data and internationally
accepted instruments for the assessment of mental health impact should be available so that
monitoring activities can begin immediately.

Plans should be in place for keeping the public informed during the different stages
of an emergency. In high-risk areas, there should be detailed plans for putting an information
network in operation as soon as it is needed. A telephone service for use by the public should
be established, as well as a plan for communicating with the public through the media (see
Chapter 1).
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Emergency teams who deal with the aftermath of an accident involving exposure (or
the risk of exposure) to toxic chemicals should preferably include a psychologist or psychiatrist
who will perform the following tasks, among others:

• provide emotional support to rescue workers and the friends and families of
victims;

• collaborate closely with information services;

• assist in screening activities for mental health problems in risk groups; and

• assist in setting up a network for treatment of cases of stress reaction.

In most cases, mental health treatment should be organised through existing mental
health facilities.

3.5 Accident follow-up

Short-term and long term follow-up of victims exposed to toxic chemicals may be of
importance from both the therapeutic and scientific point of view. For this reason, proper
registration of all persons exposed, regardless of whether or not they have (or have had)
symptoms, is of vital importance.

The onset of symptoms following exposure to chemicals may be delayed for hours
or even days. It may be necessary to seek out these individuals in different ways so that
adequate observation and, where necessary, adequate treatment can be given.

From the scientific point of view, short-term and long-term follow-up of those exposed
to chemicals and evaluation of the accident are essential. For many chemicals, little or no
information is available regarding their effects on human health. Any experience it is possible
to obtain is therefore of the utmost importance. Even in the case of exposure of small groups,
it is important to gather and evaluate data for use in epidemiological studies in the future.

3.5.1 Initial activities

Samples for biological monitoring of exposed individuals or groups of individuals
should be taken immediately, or as soon as possible during initial response. In the case of
chronic or intermittent exposure, it is advisable to take biological samples during or
immediately after exposure has ended. If the initial samples are not taken, it may be
impossible to assess later whether individuals were exposed or not, making follow-up and
epidemiological studies difficult if not impossible. The importance of active fact-finding during
the initial stage should therefore be stressed.
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Environmental samples form the basis for assessment of the exposure when it is not
possible to take biological samples from all exposed humans. Sampling of the environment
(water, food, air, soil) is needed in order to study the sources and routes of exposure. The
history of environmental pollution – the time sequence of events – can provide useful
information for the decision-making process, especially in determining how long and in what
ways the population has been exposed to the agent.

Epidemiological studies should be planned carefully, as they are often time-
consuming and expensive. Decisions made in the initial phase will determine the future
follow-up. These decisions may be made based on limited information, which may make
planning difficult. The exposed group and comparison groups for epidemiological studies
should be selected so that the contrast with the exposure time is maximised.

3.5.2 Post-disaster follow-up

In the case of intermittent exposure, environmental monitoring can be extremely
helpful. The history and time sequence of pollution can be explored, for example by sediment
analysis of lakes or rivers for surface water pollution. This provides a good basis for historical
exposure assessment.

Animals can be used as a sentinel for environmental disasters. For example, in the
Minimata disasters cats developed "cat dancing disease" before humans became ill.
Biological monitoring of animals can be carried out by veterinarians.

Casualties can be followed up, based on information from hospital admission records.
It is more difficult to follow up those who have been exposed but do not have symptoms, or
who have not received treatment. In the case of agents causing long-term effects (for
example, cancer), follow-up should be organised and relevant population groups should be
established for comparison with those exposed, in order to be able to study the incidence of
outcome in relation to the exposure. The follow-up should be discontinued at a stage where
the cost-benefit ratio of the follow-up becomes unacceptable.

Follow-up is expensive, but in the long run it can be cheap compared to ignorance.
Without adequate follow-up, one can find oneself in a hopeless situation of frustrating attempts
to investigate the effect of an accident on human health without any relevant data. Funding
mechanisms for accident studies are lacking in most countries, and much relevant data for
follow-up have therefore been lost.

National and local governments, and industry associations and companies, need to
be aware of the great importance of follow-up studies and of the need to start collection of
information and samples from the outset, in the event of an accident occurring. This will
require not only financial but also organisational resources, for example making technicians
and facilities available. Follow-up accordingly needs to be provided for at the planning stage.
Funding agencies should be encouraged to regard follow-up studies in poorer countries as
projects that deserve support.
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3.5.3 Accident recording

Health and other types of information related to each chemical accident should be
recorded in an appropriate, harmonized manner in order that others can learn from the
experience. Such information should include a description of the event, including quantities,
chemicals and conditions, any relevant measurements made in quantitatively assessing the
exposure, and a summary of the number of exposed and injured persons, any health
treatments given, the response, and long-term effects.
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4. Health-related Training and Education for Chemical
Accident Prevention, Preparedness and Response

4.1 Introduction

For those in the health field as well as other parties, training and education play a
very important part in chemical accident preparedness and response (see also Chapter 1,
"Health-related Information and Communications Needs", and Section 2.2 on the organisation
of chemical accident response). National and international programmes such as UNEP’s
Awareness and Preparedness for Emergencies at Local Level (APELL) process provide
training in the implementation of agreed joint emergency response plans. Training should be
conducted periodically, at least once a year for professional groups. New personnel should
receive training as soon as practical.

Appropriate training and education can also play an important part in accident
prevention. For example, workers who are aware of potential risks to life and health are more
likely to be safety-conscious. The implications for those in the health field are that they need
to consider their role, not only in training their own personnel (both in their professional
responsibilities and in understanding the responsibilities of other professionals), but also in
contributing to the training of others.

4.2 Groups to be trained and educated, and parties
who should take part in training and education

Training and education should be geared to the educational level of each group being
trained or educated. The following groups need to be given various types and levels of
training and education:

4.2.1 The community

People living in the vicinity of chemical installations and other workplaces where
chemicals are handled have the right to know about the risks involved with chemicals. They
should also be trained in how to react in emergency situations.

These people need to be told what to do in case of chemical emergencies, for
example chemical spills, ruptures of large chemical containers, or sudden releases of gas or
vapour. Training and education should emphasize avoidance of exposure or any type of direct
contact with chemicals, through staying indoors with windows or air intakes (vents) closed and
the mouth and nose covered by a wet towel.
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In view of the variations in the educational level of the general population, it is evident
that information should be presented in a simple, comprehensive and appealing way. Video
presentations, illustrated booklets or flyers, and similar materials may be appropriate means
of providing basic information on how to react in cases of emergencies involving chemicals.
The use of the media in disseminating such information (for example, through local or regional
television programmes) may be appropriate under certain circumstances.

Various parties should contribute to the preparation of educational materials for the
general public, including not only members of the health professions and volunteer
organisations like the Red Cross, but also public authorities, non-governmental organisations
(NGOs), and civil defence and rescue services.

The responsibility for ensuring that appropriate information is being provided to the
public lies with the local, state/regional, or national public authorities. However, where public
authorities are not able to fulfil this responsibility completely due to, for example, resource
limitations, they should be able to rely on industry (including major chemical users) to
participate in training and education. The division of responsibility between public authorities
and industry in this regard should be clearly defined.

Industry should prepare information in advance for dissemination in the potentially
affected area in the event of an accident. This information ought to include what people can
do on their own, and how they should behave during an emergency. Local installations where
people from the potentially affected area work should provide this type of information in
advance of any potential accident. This can also be done when the concentrations of toxic
substances are just over threshold levels, without there being a need for direct action. In such
a case, explanations need to be supplied concerning the meaning of threshold levels and,
occasionally, of preventive measures.

4.2.2 Workers

Workers have the right to be educated regarding the potential hazards of chemicals,
as well as regarding appropriate preventive measures. In addition to information on how to
avoid different types of chemical emergencies, they should be supplied with information on
how to react in emergency situations.

The training and education of workers should be provided on different levels and
using various means. Upon employment, workers in chemical installations and other
workplaces where chemicals are handled should be given extensive initial training highlighting
the types of chemical hazards involved, the consequences of exposure, how to avoid
dangerous levels of exposure, and the actions to be taken by individual workers and their
supervisors in emergencies. Such training should be well organised and presented in an
interesting manner, making use of different means including lectures and video presentations.
Such training should not be a one-time-only event; refresher courses should be given at
regular intervals.

Worker training should also include practical exercises under conditions of simulated
chemical accidents. In addition, simple charts showing clearly the major preventive measures
and the steps to be taken by the workers in the event of chemical accidents (and other types
of acute exposure) should be made available and displayed in such a way as to draw workers’
attention.
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Provision of training to workers is the responsibility of the employer.

At facilities where they exist, occupational health and safety (OHS) specialists have
an important role to play. Health professionals should be prepared to advise and assist these
specialists, where they exist, and otherwise to advise industry management on how to
incorporate health information into the safety training of workers.

4.2.3 First responders

First responders (such as the police, fire and ambulance services, and in some areas
the coast guard) should at a minimum be made familiar with: the characteristics of different
types of chemical accidents; protective measures, including the use of protective clothing and
equipment; contamination hazards; decontamination indications and procedures; specific first
aid measures; and the potential psychological/psychiatric effects of major chemical accidents
on victims and on those taking part in emergency response.

Detailed information should be provided concerning: the chain of command at the
accident site; how the various organisations and authorities work together in an emergency
situation; and the identification, triage and initial treatment of victims.

Again, education should not be restricted to the provision of information by different
means, but should include regular practical exercises at different levels covering single
aspects such as first aid or decontamination procedures, as well as simulations of both small-
scale and large-scale chemical accidents. Simulation training exercises should be directed
towards situations involving the specific chemicals manufactured, stored or transported in the
area.

Regular in-service education should be arranged, in order to keep this information up-
to-date and supply specific information on standard operating procedures in the local area.

It is the responsibility of the management of emergency response services to see that
their personnel are fully trained. Members of the health professions should, however, be
prepared to advise and assist where necessary.

4.2.4 Medical personnel and other health professionals

Concepts of mass casualty management and specific information on chemical
emergencies should be part of the training of physicians, nurses and paramedics from the
earliest stages, covering both theory and practice. Health professionals should be made
familiar with: the chain of command at and during a chemical emergency; models of in-
hospital command and control; the identification of decontaminated and non-decontaminated
patients; the use of triage; the psychological reaction of victims, emergency responders and
the public; and the methodology for diagnosing and treating a large number of potential
patients. Personnel with responsibility for decontamination of victims should be adequately
trained in decontamination procedures and the use of CPCs (chemical protective clothing) and
appropriate respiratory protection devices.
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Background material for this type of training and education should consider the needs
of the group of health professionals addressed. The provision of background material will
require the participation of specialists from different medical sub-disciplines. Specialists from
poisons information centres, chemical emergency centres, and other emergency centres
should be involved.

Regular in-service education should be arranged by health authorities in order to keep
this knowledge up-to-date and supply specific information on standard operating procedures
in local areas.

Staff at poisons information centres, chemical emergency centres and other
emergency centres should receive regular updating of information and should ensure that they
receive this updating by whatever means are appropriate. Industry and public authorities
should provide assistance in this regard.

4.3 Joint training and exercises

In addition to the training and education of the groups mentioned above, it is very
important that all those with specific responsibilities in chemical emergency response should
receive joint theoretical and practical training in the use and implementation of jointly agreed
national and international emergency response plans. This will enable them to practise their
skills, and to become familiar with taking part in a broad co-operative effort to respond to a
chemical accident. It is of great importance that those with responsibilities in the event of a
chemical accident are personally acquainted, and that they are used to working effectively with
one another. This can only occur with comprehensive planning and training involving all key
personnel.

Training should include communications exercises, small-scale (hospital and
emergency service) response exercises, and full-scale simulations involving industry, health
professionals, emergency services, and others with responsibilities in this area such as civil
defence services and military authorities.

The medical aspects of on-site as well as off-site emergency response plans should
be tested under simulated conditions. Unannounced tests of the total plan or relevant parts
of the plan should be carried out, even under adverse conditions. Attention should be given
to specific elements of the plan, such as: the availability of equipment; the availability of
needed information; and the availability of communications between, and the co-ordination of,
various parties.

Following each exercise, a full evaluation and critique should be made and the
findings circulated to all the parties concerned.

Training in the implementation of plans should be scheduled regularly in order to
allow well trained response teams to maintain their effectiveness at all times.
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The trainers themselves need to be properly trained and kept up-to-date. Video
presentations, films and other audiovisual aids, and case studies/accident analysis reports
could be used to make training more effective. Lessons learned from the evaluation of
exercises, and from the investigation of actual accidents or near-misses, should also be
included.

Public authorities at all levels could provide training and course materials, including
audiovisual materials, to trainers in order to facilitate their work.

Industry should take a leading role in implementing joint training and exercises, and
could provide resources for these activities.
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Annex:

Chemical Hazard Identification Systems

First responders to a chemical accident need to know right away the chemical(s)
involved, the associated hazards, and first aid measures. Much basic information on chemical
hazards can generally be found on safety data sheets and transport emergency cards. Often
the information most immediately available on hazards is found on labels and placards, the
focal point of which is the United Nations Substance Identification Number and United Nations
Hazard Classification. In addition, to provide rapid initial information on chemical hazards and
appropriate response actions, some countries have adopted a hazard grouping system.

Each of these methods of identifying chemical hazards is discussed below.

Safety data sheets and transport emergency cards

Identifying the chemical(s) involved in an accident is not always simple. Chemical
releases within installations may be readily recognised and identified from the chemicals used
and processes employed at the installation, unless they are products of chemical reactions
or of thermal decomposition. Concerning chemical releases from transport accidents, the
necessary information should be made available by the responsible personnel (either owners
or operators of the transport vehicle), or it should be obvious from shipping documents, safety
data sheets, or placards and symbols on containers. Nevertheless, for various reasons first
responders may have great difficulty identifying the substances released and, in fact, may not
even recognise the hazards unless there is a sensory cue such as a strong, pungent odour
or eye and skin irritation.

In some countries, Material Safety Data Sheets (MSDSs) containing basic information
are legally required to accompany each product supplied to an end-user. MSDSs are
intended primarily for the employers of people handling the product, so that they in turn may
disseminate the information to their employees. MSDSs are not necessarily intended for
emergency responders, but they can be used by scientific staff to advise the emergency
responders.

MSDSs have existed for many years in a wide variety of formats, with a broad range
of data quality and quantity. The IPCS and the European Community produce such cards
(ICSCs, or International Chemical Safety Cards). They are translated into several languages
and include: identification of the substance and manufacturer; chemical composition;
information on hazards; first aid information; firefighting measures; accidental release
measures; handling and storage information; exposure control and protection measures;
physical and chemical properties; stability and reactivity; and toxicological information. They
also contain ecological, disposal, transport, regulatory and other information.
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An ICSC card is shown in Figures A.1 and A.2 . When used together with additional
information, such as that setting out first aid measures, MSDSs are a valuable source of
general information for follow-up procedures beyond the initial action level. Before they can
be utilised fully by response teams, however, they may require expert interpretation.

Additional, more detailed information may be carried by a vehicle driver. Within the
European Community, regulations require that written emergency instructions be carried in the
vehicle cab. The European Chemical Industry Council (CEFIC) has produced a series of
instructions called TREMCARDS. There are currently approximately 800 of these cards
covering chemical substances, grouped substances having similar properties, and mixed loads
of packaged goods. A typical TREMCARD is shown in Figure A.3 .

The emergency instructions provided supply:

• information on the nature of the danger inherent in the substance carried, and
safety measures that need to be taken to avert it;

• action to be taken and treatment to be given to persons coming into contact with
the substances carried;

• measures to be taken in the event of fire;

• measures to be taken in the event of breakage or deterioration of packages of the
substance(s) carried, particularly in the case of spillage following a road traffic
accident; and

• an emergency contact telephone number for specialist advice.

The TREMCARD is written using internationally agreed, standard sentences with
approved translations.

Labels and placards

When accidents occur on-site at production facilities, adequate information and
technical expertise are generally readily available. At storage facilities or reprocessing plants,
however, information may be restricted to product labels, supported by additional information
such as data sheets. The transport of chemicals presents situations with perhaps the greatest
accident potential and greatest difficulties in accident response. Lack of information
concerning the chemical(s) involved, and problems in rapidly locating experts familiar with
them, can exacerbate these difficulties.

A focal point of most information systems for hazardous substances is the globally
recognised United Nations Substance Identification Number, together with the United Nations
Hazard Classification. Although limited in scope, this system can provide basic facts about
the substances involved in an accident while more substantial information is being sought.
The UN Hazard Classification contains nine numeric groups, as listed in Table A.1. Each
hazard class is represented by a warning diamond. Examples are shown in Figure A.4 .
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Figure A.1

International Chemical Safety Card (front)
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Figure A.2

International Chemical Safety Card (back)
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Figure A.3

TREMCARD
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Table A.1

UN Hazard Classification

UN Class Hazard Type

1 Explosives

1.1-1.5 Mass explosion hazard ...
... Very insensitive substances

2 2.1 Flammable gases

2.2 Non-flammable non-toxic gases

2.3 Toxic gases

3 Flammable liquids

4 4.1 Flammable solids

4.2 Spontaneously combustible substances

4.3 Substances dangerous when wet

5 5.1 Oxidizing substances other than
organic peroxides

5.2 Organic peroxides

6 6.1 Poisonous (toxic) substances

6.2 Infectious substances

7 Radioactive substances

8 Corrosive substances

9 Other dangerous substances
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Figure A.4

UN Hazard Classification warning diamonds
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During transport of chemicals, particularly in bulk quantities (for example, >3000 litres),
vehicles should bear placards that can be seen at a distance from all angles. Such placards
should display, as a minimum, a UN warning diamond indicating the principal hazard class of
the substance being carried. This information can be supplemented by additional information,
such as the UN Substance Identification Number, additional hazard identification, or even an
initial action response code to aid prompt action by fire and other emergency services should
the vehicle be involved in an accident. The information on the placards can also provide the
basis for obtaining more detailed information from computer information systems or from the
manufacturer of the chemical.

The product label can be regarded as the initial source of information, always assuming
of course that it is not too damaged to be read. The information provided on the label should
include a proper shipping name with information on hazard, risk and safety precautions. For
example, the labelling of chemical products originating within the European Community is
bound by a series of Directives requiring specified information to be displayed, including code
numbers/phrases relating to risk and safety, which has been agreed to throughout the twelve
Member States. Figure A.5 shows such an EC product label.

It is very important that any information displayed on a vehicle be readily understandable
by anyone likely to respond. In this regard, it should be recognised that an educational
programme is a prerequisite for introducing any such substance and hazard identification
scheme.

The placard shown in Figure A.6 is used on vehicles within Europe. It shows a Hazard
Identification Number (HIN) above a UN Substance Identification Number.

The Hazard Identification Number is based on the UN Hazard Classification, where the
first digit indicates the primary hazard as follows:

2 Gas 5 Oxidizing substance
3 Flammable liquid 6 Toxic substance
4 Flammable solid 8 Corrosive

Explosives and radioactive materials are not covered by this scheme.

The second and third figures (secondary hazards) are:

0 No meaning 6 Toxic risk

1 Explosive risk 8 Corrosive risk

2 Gas may be given off 9 Risk of violent reaction from
spontaneous decomposition

3 Flammable risk or self-polymerisation

5 Oxidizing risk
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Where the figures for the primary and secondary hazards are the same, an
intensification of the primary hazard is indicated. Where the code is preceded by an "X", the
use of water is prohibited. Thus the placard in the figure indicates that:

• the substance is potassium metal (UN Substance Identification Number);

• it is a flammable solid which may give off a gas which is flammable; and

• it must not be allowed to come into contact with water.

Another placarding system adopted in some countries incorporates a simple two or
three character (emergency action) code, as shown in Figure A.7 . The placard specifies the
first aid action to be taken by emergency

By reference to the associated HAZCHEM card, most commonly available within the
fire service, it can be seen that the code provides such information as:

• whether the spillage should be washed away or contained;

• what fire extinguishing agent should be used;

• whether there is a risk of violent reaction;

• whether there is a need to evacuate the area; and

• what protective clothing to wear.

Hazard grouping systems

Some countries have adopted a "grouping" procedure as a method of providing rapid
initial identification of chemical hazards and response actions. This procedure is based on
selecting physical and chemical properties of substances. Each grouped emergency response
guide, which can be presented as an information sheet, is allocated a reference number. This
procedure has the advantage of dealing with large numbers of chemicals while using relatively
few data sheets.

The grouped response guides are designed for initial response only: they provide
generic rather than specific information. Each numbered data sheet relates to a United
Nations Substance Identification Number.

Regrettably, the way this classification system is drawn up allows for over- or under-
grouping of the chemicals. Furthermore, the group number allocated to specific chemicals by
one organisation may be unrelated to the number assigned by another organisation. As a
consequence, it is necessary to ensure that a group number quoted in relation to a UN
number is referred to the appropriate source document by the user. This is particularly
important in countries using different documentation systems.
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Currently, the only known link between a response guide number and its corresponding
information is the Group Text TREMCARDS produced by CEFIC. In this case, the first digits
relate to UN Hazard Class. For example, "30G30" identifies a Class 3 flammable liquid,
followed by Group Text sequential Number 30.

A grouped response guide publication prepared by the Canadian Transport Emergency
Centre (CANUTEC) is shown in Figure A.8 . Similar grouped guides have been produced by
the United States Department of Transportation and by the Danish Fire Service.
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Figure A.5

EC product label
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Figure A.6

European placard
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Figure A.7

Placard with emergency action code and HAZCHEM card

116



Figure A.8

Grouped response guide
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CHECKLIST FOR ACTION

NOTE: This Checklist is intended for use by those with overall managerial
responsibility for chemical accident contingency planning and implementation,
and for liaison with other responsible parties in various areas. The Checklist
follows the general structure of the Practical Guides, which can be consulted
for detailed information as appropriate.
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1. Health-related information needs, systems and services

1.1 Have information needs (for example, the parties who may need information and the
types of information they are likely to need) been considered, planned for and tested
as part of the emergency planning process, i.e. in advance of a chemical accident
actually occurring? (See Sections 1.1 and 1.2 of the Practical Guides.)

1.2 Do you know how to obtain immediate expert advice in the event of a chemical
accident? Has contact been established with your national or local/regional poisons
information centre (PIC) or national chemical emergency centre, if either exists?1

1.3 Has consideration been given to the use of computerised databases and information
systems? Some of these can be accessed at no charge; others are available
commercially.2 If you have access to databases or information (for example,
computer modelling) systems, have the appropriate personnel been trained in their
use?

1.4 Has a system been established for collecting and updating relevant information from
manufacturers concerning chemical products? Is the information provided (for
example, on Material Safety Data Sheets) adequate for: (i) health and environmental
protection? (ii) decontamination? (iii) first aid? (iv) treatment and follow-up of victims?
(v) site clean-up? and (vi) disposal measures?

1.5 Is relevant health and environmental information available concerning hazardous
chemicals stored, handled or transported in your country or region? Has a system
been established for collecting and updating relevant information on the storage,
handling and transport of such chemicals?

1 See the joint OECD and UNEP IE/PAC International Directory of Emergency Response
Centres (1991), and the "Yellowtox" Directory of Poisons Information Centres (1993),
published jointly by IPCS and the World Federation of Poisons Information Centres.

2 See, for example, Users Guide to Hazardous Substance Data Banks Available in
OECD Member Countries and Users Guide to Information Systems Useful to
Emergency Planners and Responders Available in OECD Member Countries, both
published by OECD in 1991. These Users Guides are available in English, French
and Spanish.
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1.6 Is there a harmonized hazard classification and labelling system for chemicals in your
country? Is such a system applied at all storage and processing facilities, and during
the transport of chemicals?

1.7 Has a system been established for updating information on health facilities that would
be available in the event of a chemical accident and the services they provide,
including laboratory services?

1.8 Has a pro forma reporting system been developed for use by the officer in charge at
the site of an accident to enable relevant details about the accident, including health
and environmental impacts, to be collected systematically? Is there a mechanism for
accident follow-up? Is there a mechanism to allow information from such a reporting
system, and from accident follow-up, to be used in the evaluation or updating of
emergency plans?

1.9 Is there a system in place for managing communications during an emergency:
(i) between specialised information centres and personnel at the accident site? (ii) with
and between health facilities? and (iii) with the media and the public? Have these
plans been tested under accident simulation conditions?

2. Health-related organisation and planning

Organisation

2.1 Do members of the health professions include possible chemical accidents in their
emergency planning? Is health-related chemical emergency planning integrated into
overall emergency planning in your country or region?

2.2 Has each local public health authority been told who has the responsibility (for
example, local government or civil defence) for co-ordinating overall on-site and off-site
awareness and preparedness plans? Are these local public health authorities part of
a local awareness and preparedness programme (for example, with a poisons
information centre, or through APELL1 or a similar programme) that includes the
identification and evaluation of chemical hazards in the community?

2.3 Bearing in mind differences in local conditions, has the value of establishing contacts
with military medical services in regard to chemical emergency awareness,
preparedness and response been considered?

1 For a brief description of UNEP IE/PAC’s APELL programme, see page 10.

121



2.4 Have hospitals and other treatment facilities developed an adequate system for
(standardized) patient identification and documentation in the event of a chemical
accident?

Communications

2.5 Within the health field, have the chain of command and lines of communication in
the event of a chemical accident been established as part of the planning process?
Has consideration been given to the need to create a co-ordinating team or command
group which would be located at the perimeter of the accident site? Are there
mechanisms for co-ordination between medical personnel and rescue services?

2.6 Do emergency plans include the provision of adequate means of communication in the
event of a chemical accident, i.e. radio, telephone, fax, pager, or any combination
suitable to local circumstances?

2.7 Do plans include guidance for emergency telephone operators concerning
the health aspects of chemical accidents? Does this guidance also give instructions
on how to obtain from the initial informant the maximum possible information needed
by health professionals?

2.8 Do plans provide for information (for example, on relevant medical treatment
and local medical resources) to be available to first responders as soon as possible
at the scene of an accident? Is there a system for registering emergency workers in
the accident area?

2.9 Do plans provide for direct communication between medical personnel and other
experts at the accident site and at treatment facilities?

Planning

2.10 Do hospitals and other treatment facilities in the area have Major Accident Plans? Do
these plans take account of the possibility of large-scale chemical accidents and their
special requirements (for example, particular medicines and equipment and a record
of those medical practitioners in the area with experience in toxicology and intensive
care)?

2.11 Do plans provide for determining the accident area, and the area
where exposed patients will be dealt with at the treatment facility, so that
contamination of medical personnel can be avoided?
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2.12 Has the identification and evaluation of chemical hazards in the area been carried out?
Have local public health authorities actively sought information on potential hazards
from local industry?

2.13 Does a co-ordinated chemical emergency plan exist for the area? Are local health
authorities and health professionals contributing to this plan? Do emergency medical
plans mesh with the emergency plans of other services (for example, local
government, civil defence, emergency rescue services, etc.)? Do they link with the
activities of poisons information centres and/or national chemical emergency centres,
where these exist?

2.14 Do plans provide for a "winding down" procedure, so that the withdrawal of various
groups of personnel can be co-ordinated?

2.15 Do plans consider the need for veterinarians, for example where animals might be
used as "sentinels" for human exposure?

Medicines and emergency equipment

2.16 Have arrangements been made to ensure the availability of adequate quantities of the
medicines (including antidotes), medical equipment and protective clothing likely to be
required in the event of a chemical accident? Has consideration been given to the
best place to store them? Is their condition checked regularly? Have arrangements
been made to maintain equipment and replace outdated medicines?

Follow-up and evaluation

2.17 Are health professionals involved in plans for the investigation of chemical accidents,
for the purposes of analysis, corrective action and improved training?

2.18 Are local health authorities and health professionals contributing adequately to the
evaluation of emergency response performance?

3. Health-related response to chemical accidents

First actions

3.1 Do plans provide for initial care and medical evaluation of possibly exposed persons
by health professionals at the accident site?
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3.2 Do health-related planning and training draw attention to the need to set priorities,
according to the nature and extent of the accident, between life-saving first aid,
decontamination, and commencement of antidotal therapy?

3.3 Do plans provide for the setting up of decontamination stations at the site of the
accident, for adequate supplies of warm water for decontamination, and for the
distribution of clothes and blankets to those whose contaminated clothing has had to
be removed?

3.4 Do plans provide for the setting up of temporary treatment stations in cases where it
may not be possible to transport the victims to a hospital or other treatment facility for
some time? Have alternative transport routes been identified for use where the usual
transport route from the accident site lies within the accident area? Do hospitals’ plans
include preparedness measures in case they are within the accident area (for example,
shutting off of ventilation systems)?

3.5 Do vehicles for the transport of victims to hospitals or other treatment facilities have
suitable equipment, such as ventilators and eye irrigation equipment?

3.6 Do hospitals have adequate provision for decontamination stations?

3.7 Are poisons information centre protocols available at hospitals or other treatment
facilities, to ensure consistent treatment of similarly affected patients?

3.8 Have plans been made for taking and recording samples from patients?

3.9 Do hospitals have an inventory of ventilators? Does the hospital staff know where to
obtain additional equipment and trained personnel quickly or, alternatively, where to
transfer patients to receive this treatment?

3.10 Do existing Major Accident Plans contain provisions for the treatment of large numbers
of patients with thermal burns that can be put into effect if a chemical accident
produces victims with this type of injury?

3.11 Have plans been made to set up observation units, for example in schools or hotels,
over a period of several days?

3.12 Do hospitals and other treatment facilities have enough stores of antidotes and other
medicines to take care of a large number of persons exposed to chemicals?
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Psychological and psychiatric reactions

3.13 Do plans provide for inclusion of psychological and/or psychiatric expertise?

3.14 Do plans include provisions for:

• identification of groups at risk for stress reactions?

• assessment of information available to the public, and of networks through which
this information is likely to pass?

• immediate monitoring of stress reactions?

• providing the public with up-to-date information at different stages of the
emergency, including through a telephone information service?

3.15 Has the need for psychological support of rescue workers, and the friends and families
of victims, been given adequate consideration?

Accident follow-up

3.16 In addition to samples from patients (see 3.8 above), do plans provide for taking
environmental samples?

3.17 Has consideration been given to the planning of epidemiological studies?

3.18 Has the need for veterinarians been considered in case animals are used in accident
follow-up?

3.19 Has consideration been given to the follow-up of those who have been exposed but
do not have symptoms, or those who may not have not received treatment and
therefore have not been regarded as casualties?
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4. Training and education

4.1 Is there in your community a programme of public training and education in what to
do in the event of a chemical emergency? Are you doing all you can to encourage
industry to accept responsibility for organising this programme? Are local health
personnel contributing fully to these activities?

4.2 Are members of the health professions available to advise and assist occupational
health and safety specialists or industry management in regard to the inclusion of
information on emergency situations in the health and safety training of workers?

4.3 Are members of the health professions available to advise and assist rescue service
managers in the initial training and regular in-service education of rescue service
personnel?

4.4 Are regular in-service programmes arranged to keep health professionals’ knowledge
up-to-date in this area, and to supply specific information on local emergency
procedures?

4.5 Are all those health professionals with specific responsibilities in chemical emergency
response receiving joint (i.e. including all services involved in chemical accident
response) theoretical and practical education in the use and implementation of jointly
agreed emergency response plans? Does this training cover information gathering and
local emergency information systems? Have the medical aspects of on-site and off-
site plans been tested under simulated conditions? Have the results of such tests
been evaluated and disseminated? Are the lessons learned from these evaluations
fed back into the training process?

4.6 Are there adequate curricula for different professional groups who may have to deal
with chemical accidents?

4.7 Are there sufficient human resources (i.e. teachers) to implement such curriculae? Do
these teachers receive regularly training related to chemical accidents?
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