PREFACE

“"Experiences gained in combating hazardous materials inciden..e
have not yet been adequately collected, analyzed, and incorpo-
rated into training materials.”

The above guotation from a 1978 congressional investigation of
emergency responses to hazardous materials transportation accidents
illustrates a major reason why the following primer was written. Thig
volume pulls together some of the implications of = major, systemstic
study of community disaster preparedness planning, especially for acute
chemicsl emergencies, undertaken by the Disaster Research Center {DRC).
From considerable field data ceollected from a variety of local emer-
gency groups, an analysis was made of the factors which seemed to be
invelved in preparing adequately for hazardous materials incidents.

In this work, DRC iz attempting to indicate some of the more important
things which should go inte community planning, thinking and trairing
for possible chemical disasters.

The existence of a problem area seems indisputable. The 148
billion dollars-a-year chemical industry menufactures tens of thousands
of different chemicals annually, with more than 20,000 of them produced
in amounts exceeding one million pounds yearly. While a large majority
of chemicals are not normally dangerous, the sheer volume of the indus-
try mesns that the production and storage of dangerous chemicals in-
creagses every day. Several hundred new dangerous chemical products are
also produced every year and moved, stored and used around the country.

The transportation of hazardous chemicals occurs on a very large
scale and increases in volume every year. There is reason to think that
actual and potential in-transit accidents are also increasing. In 1978,
it was estimated that more than four billion tons of hazardous materials
were shipped 218,710 million ton-miles by various transportation medes
in the United States. About 35 percent of all freight trains contain
hazardous materials. While no exact statisties of yearly increases in
daily shipment exist, neither logic nor general knowledge of the chem-
ircal and the transportation industries would suggest any gtabilization
or decrease in the movement, storage and usage of dangerous chemicals.

Department of Transportation records, which are known tc be in-
complete, show that from 1977 to 1978 there was a 19 percent increase
in hazardous materials incidents' reports. The highest figure ever of
18,022 incidents, undoubtedly partly reflects better reporting mech-
anisms, but the fact is that these are minimum figures at best. The
DRC study suggests underreporting of incidents, especially of truck
accidents involving dangerous chemicals. Yet, in the reported figures
for 1977, there were 13,250 hazardous materials incidents in highway
accidents compared with around 1,500 in railroad accidents. In the



first six months of 1978 alone, 269 train derailments involving hazard-
ous materials and 281 other hazardous materials acciaents were serious

enough to involve state disaster emergency offices. The latter figures
only hint at the emergencies which occur in nontransportation settings,
in fixed facilities where dangerous chemicals are manufactured, stored

and used For various industrial purposes.

It is true, most acute chemical emergencies do not eventuate in
severe manifest losses, although as noted in the text, even a threat
can be disruptive and costly in many ways apart from death and injury
or even property damage. In addition, there have been numerous major
chemical emergencies, where the deaths and injuries cover the years ag-
gregate in the hundreds and thousands and property damage in the mil-
lions. Finally, the potential for a massive catastrophe is always
present, and possibly because of an increasing number of things which
can go wrong, may be more probable in the future than it ever was in
the past.

The absence of catastrophes and the relatively small number of
major chemical disasters in the United States thus far could be attri-
buted to good safety measures——end they mey be better than many other
places in the world--but studies of incidents suggest too many "near
misses" and lucky combinations of circumstances to atftribute too much
to technical safeguards. Field observations and studies of prepara-
tions for and organized responses to acute chemical emergencies also,
frequently document confusion, uncertainty, lack of coordination and
general inefficiency in the mobilization of resources when confronted
with a sudden chemical threat. The picture one frequently gets is sim-
ilar, although on a smaller scale, to that depicted by the Presidential
Commizsion on the Three Mile Island nuclear accident, that is, the tech-
nological safeguard proved relatively adequate, but the human errors
and organizational flaws were such as to almost turn a rather routine
accident into an incredibly disastrous catastrophe. Many small scale
dangerous chemical incidents are frequently transformed into potential-
ly larger and more serious events by inept efforts at initial response.

This primer focuses on the human and social side of acute chemi-
cal emergencies. There are a number of handbooks and guides which deal
with the technical side of hazardous materials inecidents. There are
none that deal primarily with the group factors in the preparations
for responding to such events. In fact, to our knowledge, this is the
only publication in the aresa, which views the problem from the perspec-
tive of the local community, i.e., the emergency organizations in a
locality that have to think about and uvndertake disaster preparedness.

In the pages that follow there is no attempt to prescribe detaills.
Tnstead, principles of plamming for responding to acute chemical emer-
gencies are stressed. 'This volume is, therefore, not a manual; it is
a primer in the old-fashion sense of an educational primer. A primer
provides general guidelines, indicates what is important and has to be
taken into account and tries to show how the parts or pieces of something
relate to a larger whole. This primer stresses the principles of



disaster preparedness, suggests what social factors must be taken into
account in the process of planning and argues that preparedness for anute
chemical emergencies is, to a considerable extent, an extension of
planning for any kind of serious community mass emergency. As such,

this work is more for planners and key decision-makers in emergency
organizations, than it is for first responders from those organiza-

tions to hazardous incidents.

In setting forth its recommendations, thls volume leans very
heavily on that part of DRC field work which focused on chemical
disaster preparedness in communities around the United States. Since
this is not a research report primarily aimed at other researchers,
but an educational product for planning and training use by disaster
planners and declsion-makers in the acute chemical hazards area, specific
documentation to the field data has been downplsyed. BSpecific research
results from this study are reported in other DRC publications. Certain
literature references Lo specific sources are cited in the text. How-
ever, in the msin, the literature used for this pubiication is generally
listed at the back of the volume, resther than specifically cited in the
text. Tor those interested in more in-depth study into the question
and issues raised in this work, a brief annctated biblicgraphy is also
appended.

There is also a later companion velume to this one which deals
not with preparedness but sctual response to acute chemical emergencies.
Obviously, there is a connection between preparedness and response. But,
if disaster preparedness is adequately done, there will be fewer prob-
lems in response and a need to adjust to the immediacies of the situa-
tion. Community and organizational officials, who include in their
planning, practices and training the ideas expressed in this prepared-
ness primer, should be implementing in their actusl responses to an
acute chemical emergency those measures the other volume on response
will be advocating for those who have not underteken the appropriate
disaster preparedness.

E. L. Quarantelli
DRC Director
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