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10 Communications and Preparedness for
Chemical Accidents

Adeline Levine

10.1 INTRODUCTION

In order to survive, societies have always found ways to cope with disasters
caused by natural agents. Legends about the suffering and heroic responses
elicited by cataclysmic storms, floods and quakes are known in every culture.
Chemical hazards, however, present a different challenge to society than the
more familiar natural disaster agents, because they are not so well understood.
They are not a part of a society's shared past, and relatively few communities
have as yet experienced an accident (Kasperson and Pijawka, 1985). Appro-
priate ways and necessary social structures to deal with them have not yet
evolved (Wenger, 1978). While the use of chemicals is not a new phenomenon,
the production and use of chemical products has burgeoned since the Second
World War. Despite the increased potential for accidents in chemical plants, in
transportation, storage, and disposal facilities (Smith, 1981; Wright and Her-
ron, 1985), the increased production and use of chemicals have been so rapid
that only quite recently have such well-publicized events as the Love Canal,
Seveso, and Bhopal led to widespread recognition of the hazards chemicals
present to societies.

Even with increased recognition of the potential for chemical accidents
which can result in loss of lives, illness, property and environmental damage,
we do not yet have broadly accepted standardized responses to control and
mitigate their consequences. A major study of community preparedness for
chemical accidents, conducted in the United States, reported that 300 govern-
ment, emergency agency and chemical plant officials from nineteen com-
munities rated the probabilities of the occurrence of chemical spills, releases,
and explosions among the top three in a list of 36 potential disaster events
(Helms, 1981; Quarantelli, 1984). The communities chosen by the researchers
had had some prior experiences with disasters, and thus were more likely to be
prepared for disastersthan communities without suchexperience(Mileti etai.,
1975). Despite the respondents' perceptions about the threat of chemical
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accidents, the researchers concluded that with the exception of larger com-
munities and those with large chemical industrial complexes, '[t]here is only a
low degree of preparedness planning for chemical emergencies in most Amer-
ican communities' (Quarantelli, 1984). Referring to the State of New York, the
Attorney General lamented recently that despite the evidence of recent
chemical-related accidents, deaths and injuries, 'plans for responding to
emergencies. . . are nowhere to be found' (Abrams, 1986b). While the word
'nowhere' is an exaggeration, for some countries have begun to mandate such
plans on the part of the communities and chemical manufacturers, there is
general agreement that chemical accidents still remain much less understood
and prepared for than emergencies caused by natural forces.

Not only is our consciousness of the hazard relatively new, but in addition,
given the vast number and possible combinations of chemical materials within
or passing through communities, there is a huge variety of accidents possible.
Furthermore, the materials are relatively unstable and capable of changing so
that the threats in chemical accidents are complex. Because of the nature of the
materials, chemical accidents often require specialized protective measures
and highly sophisticated responses. These responses are not well understood
even by emergency agency personnel in the local communities, and certainly
not by the general public. To find experts, officials may call in specialists from
outside the local communities where accidents occur, necessitating unusual
organizational relations and jurisdictional arrangements (Dynes, 1978;
Quarantelli, 1984; Kasperson and Pijawka, 1985).

There are other important differences between emergencies caused by
chemicals and those caused by natural agents. For example, unlike the actions
of natural forces which can only be mitigated at best, it can be argued that
chemical accidents are preventable, and should not happen at all. However,
sociological aspects of chemical accidents may be examined by using concepts
developed in studying natural disasters. All disasters involve social phe-
nomena, for they affect individuals and organizations who must prepare for
disasters, respond to them, and live with their consequences. Disasters of all
sorts occur in local communities, with their mandate to attend to the safety and
welfare of the residents; local organizations are most likely to be the first
responders; local communities are most likely to be affected by long-term
consequences. Therefore, the discussion in this chapter will focus on local
communities, while briefly exploring some issues involving communication at
various stages of emergencies.

10.2 COMMUNICATION

The term 'communication' has several meanings. There is, first, the act of
conveying or exchanging information, which assumes that there are people
sending information, receiving it and responding to it. Second, there is the
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information content that is conveyed. These are the social meanings which will
be assumed in the discussion. (A third meaning, the technical methods of
conveying information, as in a communication system, will be mentioned only
briefly. )

There are three sets of relationships involved in communications in disasters:
among local organizations addressing emergencies; between these local or-
ganizations and expert organizations from outside the local community; and
between the organizations addressing the emergencies and the public. Because
most of the important activities relevant to public emergencies occur well
before a clear moment of impact, and the consequences last well beyond that
moment, students of natural disasters have developed a chronology of disaster
phases (Barton, 1969; Kreps, 1980):

1. Pre-disaster hazard mitigation and preparedness.
2. Pre-impact hazard prediction and warning.
3. Disaster impact.
4. Immediate post-impact emergency response.
5. Long-term rehabilitation and reconstruction.

This chapter will focus on the first two phases of the chronology.

10.3 PRE-DISASTER HAZARD MITIGATION AND PREPAREDNESS

Next in importance to prevention of chemical emergencies is preparation to
withstand them if they should occur. A community's vulnerability is a balance
between risk and resources, and ideally that balance may be made more
favourable during this phase. Field studies of nineteen communities found that
those with chemical disaster preparedness plans, even deficient ones, re-
sponded 'in a more coordinated and effective' way to chemical emergencies
than those without plans; and these plans sometimes prevented 'minor threat-
ening incidents from escalating into seriously damaging catastrophes' (Quaran-
telli, 1984).

Communication underlies the work of this period. During the pre-disaster
phase, people and organizations should collect information, and put it to use
while they learn to work together, if they are to create effective disaster plans,
and then carry them out if necessary. They must plan to control chemical
substances, train first responders, devise warning systems, disseminate in-
formation, provide medical care, carry out search and rescue operations,
evacuate the area, restore essential services, maintain community order, and
protect the public from continuining threats (Dynes et al., 1981). The organiz-
ations which should be involved at this stage include public and private
agencies devoted to emergency responses, such as the fire and police de-
partments, civil defence; relief agencies such as the Red Cross; hospitals,
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ambulance and other medical services; the mass communications media;
chemical plant officials; and government executives (Dynes, 1970).

The preparedness stage involves a high degree of coordination and coopera-
tion among all these agencies, because preparedness plans are not simply
formal written documents, but rather involve: 'all those documents, activities,
practices, formal and informal agreements, and associated social arrangements
which. . . are intended to reduce the probability of disaster and/or the severity
of the community disruption occasioned by its occurrence' (Quarantelli, 1984).

Difficulties in communication begin at this stage, both in collecting and in
conveying information. The first major task during this period should be to
assess the community's risk of experiencing chemical accident by finding out
about the amounts of chemicals in the community, and about their nature and
behaviour. This sort of assessment is rarely done, however, in part because of
the serious difficulties in collecting the information from chemical companies,
transporters and disposers (Quarantelli, 1984). While there are variations,
with newer and larger chemical companies and those in larger communities
most aware of the necessity of cooperating with community officials, com-
panies in general are not forthcoming about the risks their manufacturing and
storage facilities offer to the communities where they are located. The com-
panies tend to assume that it is enough to stress safety plans within their own
companies, and not all companies adhere even to these (Diamond, 1985).
Companies are privately owned and unless they assume the responsibility to
share information with public agencies, they can act to protect themselves from
inspections which might reveal trade secrets, reveal information about their
operations leading to increased governmental regulations, or create fear and
suspicion in the local community (Quarantelli, 1984; see also Abrams
1986a, b).

The European Commission's Seveso Directive (Council Directive, 1982),
the United States Emergency Planning and Community Right to Know Act of
1986 (SARA, 1986), and legislation recently proposed in New York state
(Hinchey, 1986), are current examples of attempts underway in various
localities to address this important problem. These directives and legislative
acts essentially establish planning commissions, and require chemical com-
panies to notify regulatory authorities about the presence of a wide range of
substances above specified amounts and also to share with local organizations,
information relevant to community risks. The mandates are an essential first
step, but experience has demonstrated that implementing and monitoring
regulations to control the behaviour of powerful industries presents a complex
set of problems. Similarly, it may be difficult to obtain information from
transporters of hazardous chemicals (Quarantelli, 1984), and for information
about disposal sites, the original users may not be known, may not have kept
records, or may be reluctant to provide information without legal pressures of
some sort (e.g. see Levine, 1982, Ch. 2).
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Information must also be collected about the resources available to respond
to chemical emergencies. Resources include physical objects, equipment and
facilities, and knowledgeable personnel. In the case of chemical accidents, one
of the most essential resources is specialized knowledge about the nature and
behaviour of chemicals and how to contain them in the case of accidental spills
or releases. That information is in short supply at the local level, not only
because of the difficulties referred to above in collecting the information
locally. In addition, local officials may not even be aware of the existence of
specialized information available at the national level. For example in the
United States, there are some hotlines, manuals, training aids, and even
response teams ready to provide long distance or on the spot consultation (see
Cashman, 1983; Smith, 1981).

Resources must not only exist, and be known about, but plans must be made
to mobilize them in an organized fashion when necessary (Strope et al., 1977).
All communities have some resources and ways of mobilizing to handle routine
emergencies such as fires and traffic accidents; many have resources for
handling natural disasters, and many actually have resources for addressing
chemical accidents. But the study of nineteen US communities' preparation for
chemical accidents found that resources needed for chemical emergencies were
'not well integrated with the amassing and the collective mobilization of
resources for other kinds of disasters' (Quarantelli, 1984). Within communities
in the United States, fire departments tend to be most aware of the possibility
of chemical accidents, and most knowledgeable of any local organizations
about how to deal with accidents. This knowledge is not widespread. A
minority of municipal fire departments have such information; not all depart-
ments are well trained, equipped, or up to date; and the volunteers who
comprise the bulk of the 30 000 fire departments in the United States are rarely
trained to handle potentially serious chemical emergencies (Quarantelli,
1984). In addition, many times it is the police, rather than the fire department,
who act as the very first responders to chemical accidents, and they may not be
as alert to the possibilities of a chemical hazard, thus leading to delays in
effective control of the materials.

When organizations have to coordinate activities, a great deal of formal and
informal communication must take place among them. They must understand
each other's mandates, their resources, normal modes of operation, and
capabilities. It may be necessary to know what the normal work schedules are
within an organization, what tasks people are expected to do, are trained to do,
and are rewarded for. Without special training it may be difficult, for example,
for firefighters to delay taking action until information is available about what
chemicals are involved in a fire, and how to handle them. All these matters
require numerous formal and informal contacts, to facilitate exchanges of
information between agencies and within agencies as well.

The question of leadership, authority and jurisdiction during all phases of a
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chemical disaster are very important (Dynes, et at., 1981), but in most
communities there is no organization with the major responsibility for planning
for chemical accidents, and for assessing risks, or for maintaining information
about relevant resources (Quarantelli, 1984). Which agency will take the lead
in preparing disaster plans? In some communities, when chemical plant
officials worked with community organizations, they took the lead in planning,
because of their superior knowledge, but were less likely than public officials to
view chemical accidents as a community hazard, and were chiefly concerned
with safety plans pertinent to their plants (Quarantelli, 1984). Once plans are
made, which agency will take the lead in carrying them out? Which agencies
will lose some autonomy? What actions can one agency take without overstep-
ping its mandate? And working together, what actions can be taken by more
than one organization? What geographical areas can be covered? How will
information flow within and between agencies? How will agencies handle extra
personnel? Who will make decisions? How will the decisions be made? Who
will call for help within and outside the community?

These questions become particularly important when several organizations
must address a problem, when 'outside' teams or groups with special know-
ledge are called upon for help, when multiple governmental jurisdictions are
involved, or when private and public sectors are concerned. Love Canal shows
how this is played out in a chronic case. Although the problem was recognized,
it was passed from one government agency to another for over two years.
Finally, in order to reduce the confusion, the Governor of New York created a
multi-agency administrative body, the Governor's Love Canal Interagency
Task Force, to address the multiple problems at that disposal site. While there
were some problems with coooperation among the agencies, and with the
affected population, and with different levels of authority at the local and State
level, leadership was clear; there was time to work out (or learn to live with)
many administrative and communication problems. The attempt at coordina-
tion was generally successful and the Task Force carried out the problems it had
defined as important. [The residents' dissastisfaction with the definitions of the
problems, is detailed by Gibbs (1982) and Levine (1982); also see Gibbs (1981.]

If it can be recognized well in advance that there may be problems of
leadership, authority and jurisdiction, that recognition can become a part of
the planning process, and help reduce confusion later on, or help reduce
interpersonal tensions if some confusion is inevitable. Knowing and taking into
account that there will be many contingencies which can affect the course of an
accident builds flexibility into preparedness planning; changes can be made, if
necessary, to promote doing the essential jobs.

There are some impediments to good planning which stem from what
sociologists call the culture, or the social climate. These terms refer to the
beliefs, the values, and the norms generally adhered to within a social unit,
whether a group, an organization, a community, or society. The degree to
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which a community believes it is at risk will affect how much time, money, and
energy it may be willing to devote to planning for prevention and mitigation of
chemical accidents. Communities which have never experienced particular
kinds of disasters place a low priority on preparing for them (Wright et at.,
1979). Public officials responsible for the welfare of the community may see it
as an unpopular move on their part to urge planning. Successful disaster
planning suffers from being a non-event; when it is working well, there is little
public recognition for the people most involved (Quarantelli, 1984; Drabek,
1986). Different segments of the community may not view the threat of
chemical accidents as equally important because of value differences; the top
official of a chemical plant and the head of a social service agency may see the
need for planning very differently. With carefully planned campaigns, the local
media can serve to educate the community in this phase, by defining the issue as
important, and showing how resources will be used to protect the community
(Larson, 1980). Formal norms in the way of laws and regulations - for example
insurance compensation restrictions which prohibit public workers from work
on private property - all can playa part in inhibiting planning. However, as
indicated above, legislative or executive actions creating inter-organizational
agencies can be helpful in fostering preparedness plans. Perhaps of most
importance, chemical disaster plans should be a part of general preparations
that communities make to respond to all emergencies and disasters, and not
viewed as a totally separate problem (Quarantelli, 1984).

Just as information about the probable behaviour of chemicals is important
in planning disaster responses, so is information about the probable behaviour
of people. Most people in areas where disasters occur crave information at
every stage; they are active in their responses; there tends to be a 'convergence'
at the site by non-impacted people who are curious or want to help; affected
people are very concerned about their families and property; they maintain
normal routines and activities as much as possible and want to return to normal
living as soon as they can. However, both the general public, and more
importantly, public officials and authorities in emergency services frequently
hold misapprehensions about the behaviour of people who experience disas-
ters. These misapprehensions focus on 'themes of personal and social chaos
. . . based on the assumption of the frailty of the human personality and the
tenuousness of social organization' (Dynes et at., 1981). Responsible author-
ities are afraid that people will panic when faced with a great threat or danger,
and will either take flight heedlessly, become hysterical, or become immobi-
lized; as a result, local organizations trying to handle the emergency will be
unable to perform, both because they will have to deal with irrational people
and also because their personnel will become immobilized by their own terror;
that looting and other deviant behaviour will be rampant in the community;
that community morale will be very low; that even non-impacted people will
leave a place that is filled with the irrational, the helpless, and the deviant; and
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finally, that outside forces will be required to restore and maintain community
order (Dynes et al., 1981).

These fears have been refuted by disaster researchers for many years (e.g.
Fritz and Marks, 1952; Fritz, 1961), who often call them 'images or 'myths'.
Recent observers have commented that the responses to technological hazards
may differ from responses to events caused by natural hazards (Kasperson and
Pijawka, 1985). Without a formal evacuation order, 40% of the population
within 15 miles of Three Mile Island evacuated the area (Kasperson and
Pijawka, 1985). Quarantelli (1984) concluded that both initial responders as
well as the general public tend to assume that any accident involving chemicals
will be hazardous. However, studies of behaviour in natural disasters show that
most people neither panic nor become immobilized when faced with hazards,
but rather, take reasonable actions. Leaving an area threatened by a chemical
agent whose actions and consequences are unknown can be seen as a reason-
able, protective response. Acting on the assumption that the chemical ma-
terials in an accident may be dangerous, if there is no other information about
them, is an exercise of appropriate caution.

Observations of heightened response to technological accidents do not
invalidate the conclusions drawn by experienced observers - that most people
act rationally and most agencies can function in natural disasters - nor the
implication that preparedness plans should be based on the assumption that
most people will act reasonably in the event of chemical accidents. However,
because the time and attention of officials is often directed to the difficult,
unusual cases, and the mass media may focus on them precisely for their human
interest and novelty value, the popular beliefs about 'far-out' human behaviour
in disasters are still prevalent. As a result, the beliefs can influence the way that
communities plan to respond to disasters. For example, if it is thought that
people are going to act irrationally, panic, become hysterical, it follows that
warnings should be delayed until the last minute and that if any uncertainty
remains that the disaster is going to occur, it is best to avoid the negative
behaviour that is certain to follow a warning. In fact, while people may leave an
area they think is dangerous, as a rule they have to feel certain that there is
indeed danger, and then they do not take heedless flight. One negative
consequence of delayed warnings and withheld information is that upon
learning about such delays, the affected people may then distrust the responsi-
ble authorities and this distrust can create problems in all future relationships
between the two groups (Levine, 1982).

10.4 PRE-IMPACT HAZARD PREDICTION AND WARNING

Ideally, with good warnings, organizations that deal with chemical accidents
can take measures to control and stabilize the chemicals. They can take
measures to reduce the consequences to the community through preparing
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medical facilities, for example, or activating plans for evacuation. Individuals
when properly warned can take appropriate adaptive measures as well. 'Good'
or 'proper' warnings, however, are difficult to achieve. The sheer act of
relaying messages depends upon the technical and other means available for
their dissemination. But good warnings involve far more than technical de-
vices. The content of a warning message, for example, should not simply be
that there is danger, but also should provide information about what can be
done to prevent, avoid, or minimize it. That message is one important element
in a warning process which 'begins with the detection of a threat and is
completed with action on the part of recipients' (McLuckie, 1970).

The first step in the warning process involves the collection, collation and
evaluation of facts about the threat (McLuckie, 1970). If any warning message
is to be issued, it is essential for the organization with that authority to know
that a hazard exists, and then to know as much as possible about the character-
istics of the hazardous agent: how quickly it will act, how it will act, how wide an
area it will impact, and the consequences of an impact. Whatever it is - a
transportation or in-plant accident, or disposaUstorage leakage - it may be some
time before the appropriate community authorities even learn about the pre-
sence of chemicals in the community in potentially hazardous condition. Once
this information has been received, then questions about the characteristics of
the chemicals are frequently difficult if not impossible for the non-expert to
answer. Calling for expert advice may be essential, but warning time may be lost.

However, let us assume that information has been generated about a
potentially serious chemical accident, that the information from a variety of
sources has been collated, and has been evaluated as being credible. [Mc-
Luckie (1970), Quarantelli and Taylor (1978), Dynes and Quarantelli (1977)
provide discussions describing the complexities and pitfalls of information
collection, collation and evaluation within and among organizations dealing
with crises.] Then, whether to issue a warning must be decided; if so, when to
do it, what to say, and how to disseminate the message must be decided.

These considerations will come up over and over, because the community
may have to protect itself from secondary impacts, and from long-term
consequences more destructive than the first impact of the chemical accident
(McLuckie, 1980). Bhopal provides a good example of the problem of con-
tinuing impact.

10.4.1 Whether to Warn

Unless the danger is very serious, clear and imminent, this decision will be
based upon probabilistic, often ambiguous information. How likely it is that
there will be an impact with serious consequences if there is no warning, has to
be balanced against the disruption, 'the loss of time and money. . . [the]
needless fear and anxiety' (McLuckie, 1980), that will result from arousing a
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community, even one with excellent preparedness planning already in place.
Quarantelli and Taylor recommended that: '[g]roups involved in warnings
should open to the public their processes and ways of judging cues and arriving
at decisions. In general, more trust is placed in those statements for which there
is understanding of the decision behind them than in flat edicts which seem to
come from nowhere' (Quarantelli and Taylor, 1978).

10.4.2 When to Warn

Contrary to the popular image of widespread panic, with people taking flight
upon receiving disaster warnings, researchers have noted repeatedly that the
problem for authorities is rather, that without previous experience with a
particular disaster agent, people tend either to ignore disaster warnings, or to
respond in a minimal way (Mileti etal., 1975). In particular, when warnings are
given very early, about events unlikely to happen, which seem to have
relatively painless consequences, the warnings are very likely not to be heeded
(Janis, 1962). On the other hand, while it seems obvious that warnings about
more imminent events should not be withheld, officials tend to delay giving out
warnings, based on their fear of widespread irrational behaviour on the part of
the people receiving them (McLuckie, 1980; Quarantelli and Taylor, 1978).
Because the study of disasters has shown that people 'can deal with the truth of
certain dangers more adequately than they can deal with misinformation which
is later contradicted by experience', disaster researchers urge that information
about dangers be disseminated, rather than held back on the basis of erroneous
assumptions about people's responses (Dynes et al., 1981; see also Anderson,
1969).

The potential victims' attitudes toward dissemination of information seems
to apply as well to situations where the impact, or exposure, is less certain, if it
is likely to be serious in its consequences. At Love Canal, for example, one of
the factors which angered the residents and created mistrust, was delay on the
part of governmental and scientific authorities in providing information about
the possible health consequences of exposure to chemicalleachates (Levine,
1982). When Janis examined factors related to appropriate reactions to warn-
ings, under-reactions and over-reactions, he pointed out that normal people
will become hypervigilant if they think that the escape routes will be inacces-
sible during a time of danger, and the more imminent the feared event, the
more people will think that it is dangerous and difficult to escape (Janis, 1962;
Fritz and Marks, 1954). Delays in issuing warnings may lead to such percep-
tions, which may help bring about the flight that is feared, as well as mistrust of
the authorities.

10.4.3 What is a Good Warning

McLuckie (1980), citing Williams (1964), states that the best warnings contain
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two pieces of information: '(1) the existence of danger, and (2) what can be
done to prevent, avoid, or minimize the danger'. The existence of danger
should be stated as clearly as possible, in terms that are as concrete as possible,
even if the danger has to be stated in tentative terms. Repeatedly at Love
Canal, those scientists who were seen as credible by the residents were those
willing to go beyond blunt statements about probabilities of risks, to explain
what their meanings might be to the residents (Levine, 1982). The question of
'what can be done' is complicated. If it is important to know that various escape
routes exist (Janis, 1962), the implication is that the warning message should
include alternative forms of actions that can be protective (Quarantelli and
Taylor, 1978).

There is a good deal of information people need and should get. For
example, if authorities make decisions to re-route traffic, they should tell
people precisely where to travel, and they should make provisions to identify
people who must be allowed near the impact site. If residents are ordered or
urged to evacuate, then complete information should be given to them in clear
language, repeated frequently, stating precisely where they are to go, and what
provisions will be made once they arrive. People who receive clear messages
have been observed to comply readily, even if they are put to some discomfort
(Lindell and Perry, 1980; Strope et al., 1977). The need for such information
seems obvious. However, Quarantelli (1984) has described the lack of such
information in responses to chemical emergencies. Universally people are very
concerned about family (see Barton, 1969); they should be told about arrange-
ments for communicating with family members, and about provisions for
children, people who live alone, the handicapped, and the elderly. Universally
people have special concerns, for example, concerns for property, pets,
personal possessions, various documents (Drabek and Stephenson, 1971;
Smith, 1981), and they want information about how to protect them as much as
possible. These provisions all represent challenging management problems
and require good preparedness planning.

'What can be done to prevent, avoid, or minimize the danger' is more
difficult to ascertain in the case of agents whose behaviour and physical
consequences are not fully known, or are hard to predict (McLuckie, 1980).
Chemical accidents fit this description. It is unknown, unseeable, unfamiliar
hazards which are most dreaded (Perrow, 1984). While people even under
extreme stress are unlikely to respond irrationally (Quarantelli and Taylor,
1978), when they think that they will not themselves have the resources to deal
with hazards, people do become frightened (Withey, 1962). To the extent that
they think they will not be taken care of, if they feel that community resources
are inadequate to handle the dangers they face, they may become hypervigilant
in trying to protect themselves and their families (Janis, 1962). In acute
emergencies, this reaction could lead to a lack of cooperation with the
authorities - another rational response when a situation is perceived as
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threatening and the authorities indifferent or unprepared. In the chronic issues
raised by toxic waste disposal sites, hundreds of local, 'citizen action' com-
munity groups have formed in the last ten years, devoted to the abolition of
such sites, because they feel that community resources are inadequate to
protect them and their families.

10.4.4 How to Disseminate Warnings

One important information issue is how to make people aware of the message
and another is to make sure that they find the message credible so that they will
act appropriately. All organizations involved in disaster response should be
notified, whether they are within or outside the community and the appro-
priate personnel within those organizations must be notified. The use of
hotlines, telephone chains, radio reports, and special previously agreed upon
methods is common (McLuckie, 1980).

The precise means for disseminating warning messages to the public will
depend in part on the technical and human resources available in different
areas, at different times of day, of the week, and of the season, the dispersion of
the population at risk, and the anticipated speed of impact of the disaster agent.
The most personal means is face to face; the most impersonal, the ringing of
bells or blowing of sirens. In between lie telephone, loudspeakers, and mass
media.

For two reasons, it is best to use multiple methods to disseminate warning
messages. First, to try to reach everybody who should be warned (Anderson,
1969), including those who are isolated, may not hear well, or may not interpret
messages correctly. Secondly, it is important to satisfy the need people
commonly have to confirm the warning, once they have received one message.

Researchers have found that 'most population evacuations in chemical
disasters occur as a result of word-of-mouth communication in primary group
networks' (Gray, 1981). When any serious emergency looms, families and
close friends will try to talk with each other, as soon as possible. For example, if
telephones are available, people will use them to confirm the warning, to alert
their own families and friends and to make necessary arrangements. It is not
realistic to expect them to follow commonly issued requests to avoid using
telephones, but rather to plan on this factor, and use it to help spread the
message (Drabek and Stephenson, 1971; Quarantelli and Taylor, 1978).

There are several factors which contribute to the credibility of warning
messages. The prior experience with the particular disaster agent, the number
of incorrect messages received previously, the trust that is placed in the source
or the official issuing the warning, all playa part (McLuckie, 1980). The more
credible the message, the more likely people are to respond in the way intended
by those disseminating it.
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10.5 POLICY IMPLICATIONS AND CONCLUSION

Although chemical accidents present a new challenge to society, disaster
researchers agree that they should be planned for along with disasters caused
by natural agents, taking into account the special hazards they present.
Preparedness planning ideally should be in place well before any chemical
accident occurs. With appropriate training, particularly of first responders, the
effects of chemical accidents can be lessened. One major policy implication
then, is that preparedness is well worth while in the case of chemical accidents.

There are other implications for policy, if we assume that good preparedness
has already taken place to utilize the physical and human resources of the
community to deal with chemical accidents. First, because people are intel-
ligent, they should be told the risks that the community faces, even if the
information is of a probabilistic nature. It is essential that the messages he
stated in terms that the lay person can understand. If it is necessary to seek the
advice of expert communicators, such as journalists with proven ability to
clarify scientific terminology, it is well worth the effort. Second, people should
be told the status of community resources for dealing with the hazards, and
third, they should be told what is not known, what they will have to seek special
help for, and where to seek it. For example, at Love Canal, a concerned
biologist was consulted frequently by worried parents. When she told them that
in order to learn about the consequences for their children's health they should
see their physicians and that they might have to have their children's blood
tested for a number of years, people did not panic, but soberly considered that
advice. The biologist was trusted, the message was credible, and actually
allayed people's fears, for it gave them the direction they sought.

It is not possible to emphasize strongly enough the importance of com-
munication in its social meanings, in coping with disasters. Researchers have
found that no matter how well developed the technical system of communi-
cation, 'under conditions of stress, the lack of pre-established social rela-
tionships impairs effective use of the communication technological capability'
(Dynes and Quarantelli, 1977; see Barton, 1969). The President's commission
on the accident at Three Mile Island, concluded their document by stating that:
'many factors contributed to . . . [inappropriate operator action] . . . such as
deficiencies in their training, lack of clarity in their operating procedures,
failure of organizations to learn proper lessons from previous incidents, and
deficiencies in the design of the control room' (quoted in Findley and Farber,
1981).

Similar factors appear to be involved in the recent Chernobyl disaster
(Bohlen, 1986; Hilts, 1986). While these accidents involve nuclear plants, our
understanding of social organizations leads us to propose that factors contri-
buting to accidents may well be no different in principle within the industries
related to chemical production, transportation, storage and waste disposal.
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Perhaps it is within those areas that lines of research most helpful to society
could take place.
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