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This is a yeport summarizing a fyom late 1977

rhrough late 1981. As such, it smph ¢ general finding
and major themes from cur work. The s ther . doe ot pretend to
giva all the details or even all the zlndings from cur study. The more
specific de ails arve given In the more specialized publications listed in an
appendi - ,

% to this repori.

While the problem of chemical eme rgencil esg he tople of this volume, is
not peculiar to American society, our Field ressarch was confined to the Unir
States and Canada. We do believe our findivgs and implications have broader
applicability than te just our scclety. Howevey, the test of that belief mus
come in some future research. :

What is reported was derived primarily, although not exclus ively, from
the field work undertaken at the Disaster Research Center {(BECY.  Accordingly
we followed standard DRC policiss in reporting any resulis. Thus, we do not
identify particular individuals or officlals, and in most cases, not even
the specific organizations or localities we contacted in our research. The
only exception was when the informstion asbout groups oy cammanitlua was
already published, and in the public domain.

The report follows the standard scholarly policy of citing references an
‘otherwise documenting what is reported. However, many of the statlistics and
examples used in the report, were computed or derived from primary data in th
DRC files. All unreferenced material can be presumed to have been developed
by DRC frsm its own data, .

I3

This report is 1ntended”f0r many aué*@nces. However, ag a general stabe
ment, it is primarily aimed at disaster researchers and social and behavioral
scientists. While we think what is said can benefit policy makers, planners,
and operational personnel concerned with chemical emergencies, our other
publications other than this volume target them as the prime audience.

In the pages that follow, we set forth our researeh findings on organdz:
preparedness planning and on organized rea?ﬁﬂbﬁa to chemical emevgencies, Ii

~

this respect, the report is unigque. While theve is substantial literaturxe

on technical aspects of chemical emergencies, as far as we ave able to ascert
this ig the firs: overall report on the socich shavioral aspects of chemical
disasters that has been dewivnd from an extensive and systematic study. As

such, we can claim that this rvepori is a wmajor first step in copening up a

soclological perspective on bhemiuai emergencies. Readsrs, of course, must
pleimately judge whether the report Iz significant and substantively importan
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4 definite sequence in the . For
centuries, such events weni unex: ghenomena,
traated for a long time as unigu Tacrs
of God,” as the more common dizas 1aly could
neither be fully g. With
the weszkening of ¥ sud i i the
modern world, however, attention turned towards a SC§eﬁtlf&L explgnation of
disaster ;g: { Baskum, 19743, Thuﬂg in the late 19th Century, the
physical asp laagter agents such as earthquakes, tornadees, floods,

and hurrica ¥e and more studied, particularly as they were
increasing atural rather t&an aupérﬂut*fa? phanamen Little by
lirtle th e¢sses and mechanisms svered snd ana-
lyzed. T ragearch was s € &
prediciio ssible for a last
decade, eve thguake prediction
18783 . Givéﬁ th‘s it is nor surprd
‘certain strophes from |
imataﬂceg thraug ioud geading. .
The human or sccial counterpart side of tie phivsical and epgf eering
aspects of natural disasters has not had an equivalent scientific develop~
although the situaticn has ' gaé in recent times. Only
after the end of World War E” was ; nitiated on individual and group
behavicr involved in preparing for, and responding to, extreme collective
trese siruations. However, the volume of this work has increased dramati-

&
~eally in the last several decades. As one recent review of the ares noted:

- Three decades ago, there was not enough theoretical material or
regaarch work on respomse te soclal crisis and disaster to have
warranted writing move than a foctnote atresting to that faet.

A paragraph could have sunmarized all the relevant woerk and acpive
vy of two decades ago. Even tem years ago, several pages might
gsufficed to summarize totally the burgsoning activities in
The growth of the area has been expomential, not linear,
anﬁ today the research efforts and theoretical advances have reached
such a level as to force us to be bighly selective in our coverage
in this paper (Quarantelll and Dyunes, I877: 23).

MAithGugh there are =
about selacted aspects of B
The range and depth of undevstandi
summaries of the literature (Barts
Quarantelli, 1978). The tokal
to that which exists about the
batween the two has been narvowe

BED .

» |

D b P 5

lacunae, much 15 now uderstood
L osid £ natural disasteys:
in recent reviews ard
ak, and Haas, 1975;

8 not yet egulvaler

g, but the gap

t it was even 20 vesrs

f the so- callﬁa ﬂq made®’ or tech.&chic&l type of
4 me

1




.

of natural disast ery Little is known sbout the sp@ ifdie
hazards asscciated wit : ty of chemicals, sz witnessed by th
frequent labeling in recent yea" of subatanees as dangerous ch were once
ot thought to be any ¢ .
isasters shcw even . legs study and absance
sti1zlv an intensive case examination of
n 1317 is #na firaﬁ ever systematic sodial
any kind (Prince, 1920}. However, thie
in the disaster literature, did not imme
into the area generallfg much leas technologieal ; In
fact, it was not uatil 1977 tvhat some kinds of techn gical disastsys became
for the first time sublect fo comparative and systematic socia
regearch This occurred when the Disaster Research Center {DRC}
Srate University, with a graont from the National Scilence Foundatio :
United States, lauwnched a three vesr study of the 3scvaaehaviardi rasponses
to chemical hazards, which of course is the subject of this report. 14
work on technological disasters whether by the baﬁ»wr itself (e.zg., Yutey,
1964 Drabek, 1968; Firzpatrick and Waxman, 1 v thers (e.g., Killian,
1956; Sagaigff, 1961; Westgate, 19753} had only lc q“eé zf the prﬂhiem in pass-
ing, or ag a small part of a larger guestion. Then, too, few of the previous
efforts had much of an empir i 8l basis. If any dats were obtsined, they were
for limited and dscolated case studies, o fashion for
theoretical speculations { 2

~i’D CLL’J*
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There would seem to be severzl reasons why it has taken wntll 1977 for
the start of soclal science research into sny kind of technological disaster.
Perhape the fact that for a long time such disasters were not seen as having
tle same potentisl for extensive death and destruction as did such matural
agents as hurricanes or earthguakes.  In recent ve&v of course, the latent

23

and longrun effects of chemical or ouclear hazsrds have come to be seen as

pogsibly even more devastating (in a different way} than natural disasters
The shsence of any tradition of sveial science research into disasters

_generally until after World Wer IT fe also rxmably a factor in the lag of
studiee on techmological disasters., Even in the post War years, there were
very few sztudents of dis astgré, and they could address oply a limited number
of questions. (Quarantelll and Dynes, 1977}. But the fleia 'of social science
digsaster research has now edtablished itself on a world wide basis, and there
is a critical mass of researchers extending ocut thez; interests in all divec~
tions {(see Quarantelli 19& b}

\',33
5]

&
3
e

Finally, it may be that the lag
that problems iuvolwving sowe kind of

ical solutiong. However, such a‘vir“
simple, and today, social scientd
in the study of the graventl@n o
cal and chemical hazards. Th

‘

due to the widespread view
re primarily technolog—
been recognized as too .
recognized as important

3 fferent kinds of physi-
£ " phes and the relatively
small mumber of major chemicsl di ulted States so far could be
attributed to good safety messur atter tnaﬂ many other places
in the world--but studies of hnciaEﬁ,s suggest too many "near misses" and
lucky combinations of circumstances to attribute too much to technical safe-
gusrds. As will be documernted later In this repori, fisld observations and
studies of prepavations for, &n& erganization of, responses to-actue chemical
emergencies zlso frequently indicate confusion, uncertainty, Iack of

2



coordination, and v in the mobilization of

rhe face of & sudd The picture ons frequzét xatg
similar, alrhough to that depicted by the President
Commission on the s‘au nuclear accident {(ses President’s Commig-
sion, 1979%}); thsat hnological safeguards d relatively ad

prove

but the Duman errIors svd o
rather routine accident in
study we found, as others
gerous chemical incidents
and more sericus events by
ciohehavioval aspects

{

o)
v Dbt 0

u

deve l@ped in the research area. At an
wveromental officials have come &0 see that

; wiz gial in so many ways, and which ave plaving
an ever {wpﬁrtaaz role in Lhe way we live today, alse a dagres of risk
for all American communitiss. Some recent d io el led cone
giderable public sttention to, and gen blem.

Thus, the crisis situstion at Love estation of

the hazards posed by the *“mpi' nopulatad
areas. The explosion of ligqui crain
derailment in Waverly, Tenness injured,

and 31,800,000 in properiy dax
primarily ﬁighmmghkeé the Fas
3

: ; ugs, 19783, likewilse
& community ﬁaea not contgir
'a

producers to have pO?Lutla al problems. Newly formed grous

citizens and public interest g'nizatimﬁs-have,*ﬂgyp4ciﬂgiy devoted time and
attention to the dangers presented by towic chemicals. 4lsc, established
envirommental groups such as the Sierva Club and The Conservation Foundatiom

have gotten involved.

, Lo 31 officiala slso that while soms localities
face few or no threats fr gemts? no place anywhere in
the suntrv which has a r: uvlinerable to & chemical

X
threat. AL the state lewvel, ) or's Assgciation recently
t that the problem of Lﬁemlrsl emergencies ghould be given s high
{ty in state disaeter plamning (Whittaker, 1981}, Notable. too, is ¢
t % :

P

hazardous subatances have been the target of a considerable amount of le
lation in this decade, signalling increased governmental m mani*@ring and
regulation of all phases of chemical production and distribution. Due to the
incresa 1

ease in both public and govermment concern with the pr 3bimm,Aw4nv nrivate
snd community GL&&ﬁlZ&ELQﬁE sre beginning to perceive a need for information
~about the hazardous materials arvea.

In line with this
research was on crganiza .
and recovery framg.rexatlv&iv 213
vhagse of the work, we concentrate

cammunity level for scute ﬁnemiczi Qi&ﬁ&t@fﬁ, En tﬁe second phase, the
emergency time activities of organizations during acteal incidents involvin
chemical hazavrds were examined in derail. 'The third phase of the work, far
nere limited in scope than the other two, locked at the long-term organiza-
tional and community comsequences in localities ifmpacted by major chemical
disastexs. Thus, the resaits of this swudy focusing on preparations for,



responses Lo, and rpco“ ry fro serious accidents invelving the sudde
release of hazavdous chemie 1 nbstances, should be of intewsst to a ia*ga
- number of officials and organizaticons having policy, planning, snd opera-
tional Fesponsibilities in ccmmunlty wide emergencies. i

¥
X
a

In Part 1 of this repert which immediatelvy Follows, we describe how the
problem of sociobehavioral responses to acnte chemical hazards was studied.
After a chapter on the nature of acute chemical hazards in the United States

the present time, we Indicate the theoretical framework guiding our work
and the research procedures we used, including an assessment of the guality
and quantity of the data we obtained. In Pavt 2 of the report, we present a
general summary of our empirical findings on preparatiocns for chemical emer-
gencies. The material is organized around central idess from our EhaeretiCPT
framework; notably, the idea of threat perceptions, availability, and mobili-
zation of resources, social linkages or patterms of community social e:zani~
zations, secial climate, and the preparedness plauning process. In the next
section, Part 3, we set forth our other empirical £ ﬁﬁings ou the organized
responses, to actual chemlical disasters. This section discusses the effects
of preparedness planning on response, gituational and impact contingencies,
first responders and initial definitions of the sltuatiomn, the post—~impact
convergence and cutflow patterns, and some similarities and differences
between chemical and nonchemical disaster respombdes. The report concludes .
with a chapter which draws togsther the conclusions and derives the impiica-
tions of our research. An appendix lists all publications from our study,
including those being wriitten as well as those which have already appesred in.
print. -



sioral aspects of chemical emergenc
ing awareness that, 1i} ¥ h

partially iritiated out o

 human inventions such as the riane, the dam, and 83Y reactsr, the
production and tramsportation of chemicals has meant titative and qual-
trative change in the hazards communities must face. regearch focused on
how organizations and communities cope wi z entad by anemzcals
in- thair midst, both fn terms of p ¥ 3 rgencies and 1
terms of responding to such emergencies when they oo More specifically,
the study dealt with actions taken to reduce : j & and/or the nega-
tive effec ﬁs cf the kinds of thx&gbs which preasent immﬁd?&Lh sudden danger to
communitises, rather than activities almed at 2

¥ reducing chronic thrzats which
have more sabﬁle long range conssquences, a8 seen in the Love Canal situation
in New York. Thus, our concern was primarily with acute chemical hazard
situations.

The safs handling of chemicals is. an avea of treme
requiring ‘highly specialized technical knowledge, training
ovrganized preparations for, and responses to, su@éen_ﬂhami
necessitate more than specific techmical empertise. The £
involved in the handling of dangerous chemicals are also secial in nature.
In fact, as we will show later, technical and social aspects are intricately
intermixed in both planning and in dissster settings. As such, a social
science perspactive on organized prepsrednsss for, snd response to, sudden
chemical emergencies, is both important and npv&%safy The flelds of toxi-

factors awnd problems

#

}.
cology or chemical enginsering can address certain questions: soclelogy and

3

social psvchology are needed for others, L

One way of iiiu&trﬂtmﬁﬁ the fmﬁﬁrtaneo of the social in chemical disasster
planning and response is to describe another situation which illustrates the
role these factors play. One aspect of narural disasters, specifically the
ask of issulng wa*nxngs-zar tornadoes, hurricanes, floods, and serious storms
is such an example. Forecasting and issuing warnings of severs weather avents
is ?he job of highly trained metsoroleogists and hvdrologists in the Hational
Weather Service {(RWS8). Technologleal advances such as radar Qnd'sateiﬁitﬁﬁ
have made it possible to forecast the weather with Increasing accurac
However, in order to wayrn the public effectively, NWS has lnaarparatma inta
its operations social scientific principles pertinent to reaching and com-
municating with relevant audiences. NWS knows, for example, that it
the technicsl or scientific accuracy of 2 storm warning as much ss th
credibilicy of the source that motivates people to heed it: that, to be fol-
lowed, warnings must include directives onm Spvrgbyi&* aetions to take: and
that, contrary te widespread belief, vefusal to evacuate, rather than panic

rl'

g not

o

flight in the face of a rthreat, is the biggest problem officials must face
{McLuckie, 1970).  Even given hi I accurate Information, the

NW; understands that elicitin
octial sceientific knowledge

e
3

tﬁe application of this kin
based on the most accurat
Weather Ssrvice professiona
the National Weather Servi
stration @Nﬂﬁé) have sessi
warning for flash Fla

; response involves using

onse to warning messages. Without

sven the most precise warnings,

ﬂC&StS, would go unheeded, Indeed, becauss

bnows this, most majoer conferences spaﬁsazed by

and the Hational Ocesnic and Atmospheric Admini-
& to discusslons of socizl aspects of

3, and other weather-valated events.
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Another way of 1lluatvd€;nb the importance of conaidering soclal
factors im planning and response to commualty emergencies iz to note the
distinction made by some dizaster researchers hetween the sgent-genersted and
response-generated demands which result from disaster. impact (for the concep-
tusal discinction see Dymes, Quarantelll, and Kreps, 1981}. The former are
the kinds of disastev-related meeds which ave created by the digaster @g&rt
jtself: if homes are destroyved by a tornade, emergency housing is necess ary:
if badements are flooded, basement pumps are needed; if large ﬁﬁﬁusrs of
people inhalé toxdic fumes, emergency m&d;ca& services are needed on a large
scale: if water supplies axe polliuted, decontamination or neutraliszation
measuraes have to be taken; and so on. R9S§anewgcﬁefat 4 demands, on ?? other
hand, are those activities wblgh ‘must be carvied out if the avﬁﬁ?
needs are to ba met at all; these include such matters as communicat ia s
decisiorn-making, coordination, and related functions. Response-gener ragad
demands are processes which cut across specific task areas and organizations.
They ave just az important as, 1f not more important than, agent-generatred
demands, and it is in the avea of response-gener 3&@& demands that the social
factor intervenes. Thus, for example, large scale evacustion is not just the
physical movement of peapleg it raquizﬂs WEANY égc}sumng‘ veh commmication,.
considerable coordination, and so on {see Quavantelll

=
o
n
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4s already noted; our study was basad on the well i~gupported premise that
many problems in disaster prep&reﬁnea% znd response are "people” problems, and
the consequences of unresclved people problems can be just as serious as those
resulting from unsolved technical B“ﬁ@l%ﬂ For example, a special resource
‘such as foam may not be wobilized in a chemical fire GECBHSQ it dees not exist
in or near the stricken camm&nlﬁy. However, even 1f 1 i rhere, it may not
be used 31mp1y becasuse community emergency personnel are unaware ai its exis—
rence or because it 1s not known who has the renpan51bil ty for authQViaing
ita wee. In short, whetherx rescurce scarcity is the result of a supply pro-
blem, or the result of a nrsblam iﬂ the fhuman) delivery system, the outcome
is the same: there is a failure to meet a cvitical need. It 1s in the last-
mentioned area~that of organizing so to bring needed resources to bear in
community arxses~~thah aocial scien if ie research findings can be of help.

O‘j

Im this part of the report we first address the question of what kinds of
ute chemical hazards American communities currently face. It will be noted
fhuL the threat is pervasive, probably is increasing, and has catastrophic
potentials., We then indicate the general social séience perspective sand

sociclogical model we brought to bear when we undertook cur study. In essencey

an open social system model was used to apalytically capture the demands and
the capabilities present when elther preparing for, or respending to, chemical

emergencies. The last of the three chapters in this part of the report indi-
cates the guality and quantity of Vb@ data we collected using our theoretical
framework. Our assessment w2 dats tgined, while not idesl, were
more - than adequate for our 3 and represent the first of its.
kind ever cobtained, especia 1¢ and compavative nature.
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disasters which the mishand
We observe that threateming sltuations wi
ruptive as actusl, acute hagardous ahem&c

The Threat of Chemicals

, Chemicals provide considerable bepefit to society b
for the human race. Our modern lifestyle would be impossi
chemical ‘nnovations of rvecent times. The contributions th

wut do pose asome risk
sle without the

have made o

our’ high ievel of living, especially in urbanized and indag- izlized socie-

ties, seen incontestable. Tet, the production, distri ~tsrage$ and
usage of a substantial number of chemieals also create vs

risk to 1ife, property, well-being, znd evervday r ‘autina.
a chronic nature, and have an iaspact primavily over a long p&riod of tine, ‘as
in the recently discovered instances of asbestos fibers or the consequence ‘of
hazardous waste dumps such ss at Love Canal. Srdill other threats of a chemi~
cal nature tend Lo appear suddenly, creating acute emergencies which have to
he immedistely responded to when they cccur. It is th&u category of more
sudden perils with which our study was concerned.

The 161 billion dcliaxs~a~yeat {in 1?&&} chewical industyy in the United
States, manufactures tens. of thousands of different chemlcals anmually, with
more than 20,000 of them produced in azounts exceeding one million pounds

yvearly, While a large majfority of chenicals are not normally dangerous,

"most of the big commedities that make up the bulk of the industry's output”
(Winston, 1978} are among the more thar 1,600 hazardous warerials listed by
name for federal régulation by the Department of Tramsportaticn. Alsc, new
chemicals are added each vesar to the mcre than four and a half willdi
currently registered by Chemical Abstracts. Msny estimates sugges
least seversl hundved of the new ‘ubstances created vsp;eswnt potentisl
hazards.

tian and use of certa
reation and d*s“xibutian»
-aadg aften more than onge.

&J-\

Apart from the dangers involved ir the prod
chemicals, there are risks inherent in their tr

Virtually everything produced is ultimstely
The Uniced States Department of Transpcrtation ieves. that there are over
250,000 shipments of hazardous materials in the countyy each day (Safary
Effectiveness Bvaluation, 198%1: 6}. In 1978, it was sstimated that wore than
four billion tons of hazardous materialsz were shipped 218 billion tom miles
by varicus transportstion modes in the United States (U.5. House of Represen-
tatives, 1978). At any given time, pevhaps 100,000 rrucks are carrying
haza dsus ahemical JTR cargﬁes OVEL rmads and hig ways, Tank t*uc 28 MAY

Ty
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{Systeme Safety Amalysis Suboonm &LLQL, 1878} The hazardous materials most
often transportad by American razlf aﬁ&*”&ﬁﬂh as ligquified petroleum gas,
chlorine, anhydrous FEEROn L8, hloride~—zre carried in rall tank
cars with capacitiass of up to uz?GGQ gallens. Anocther estimate is that oune
rruck in every ten aud one of every twenty three rallroad ¢ a3
hazardous cargeo (Rawls, 1880y, The 8 :xn Pacific Railro ;epartaéiy
moved over 100,000 carloads of hazavd zg in just one } car--1874
(Bahme, 1978). '

The heavy volume of traffic involwed results im many actual and poten~
cial éa@gershe episcdes in American scciety. From 1971 through 1979, 85,167
“incidents' were reportad to the Department of Transportation (Safery Effec—
riveness ¥valustion, 198L: 3). However, regulaticns are such that only !
carrisrs and not shippers are required to make auch repcfusg and in anv case,
onlv ©3 alr carrviers, 1,272 highway carriers, 384 raill rgads, 36 water T

bn

ricrs, and 1§ ir aight forwarders have ever submitted

‘they were first required inm 197" {Comptroller Genera.

there may, be under epor*ing of incidents is suggested by e f

‘Bureau of Motor Carrier Safety official list of hazardous material truck
600

€"1

shippers alone, known tc be incomplets, includes avound 12,
official list of hazardous materlals carriers includes 11,700 smpanius‘
5y . . .

{8afery Effectiveness Evaluation, 1981: 5},
There is also reason to suspect that actual and potential hazardous~in-

rransit accidents mey be on the increase. Department of Transportation
records known to bs incomplete (ses Safety Effactiveness Evaluation, 1981)
show that From 1977 to 1978, there was 2 19 percent increase in hazardous
material incidents reports, and an eightfold increase in such reports from
1971 to 197%.  Likewise, indicating an upward trend, the National Governor's
Associaticn found that state emergency offices went from UEQCL{td¢1v 0o aware-
ness of hazardous materials incidente prior to the end of 1978, to involvement
in 5,724 such incidents in the 29 ewmsuing months. Later figures, such as the
1!*54Q reports of unintentional release of hazardous materials in 1979 prob-

ably do reflect greater awareness of the problem, the addition of more chew~
ieal preducts classified as hasardous, and better reporting mechanisms.
However, because of known underreporting, all figures are minimmm ones st
hest, and it hag o be asssumed that because of the greater volume produced,
increasingly greater amounts of potentially dangerous chemicals are being
moved around the country. With mere ar risk, the probabilitlss of emergenciss
occurring are higher.

-These can also be risks in the storage and 41

aposal of chemicala,
Liquified petrclevm gas (LPG}, one of the most serious chemical hazards, is
stoved at 8,000 facilitles arcund the United States {(C "mptiaxier Gensral,
1978). Over 10, &U D00 tons of nomradicactive hazardous waste is generated
vearly by dmerican Lz&uﬁzr; and the smount is growing at t%@ vate of f£ive to
ten pevcent annually (Safety Effectiveness Bvaluation, 1981: 7). That state

emergency offices gct invoived iv 2,379 nontransportation hazavdous matevials
gecidents in the pericd from January 1978 through March 1981 hints at the
emergenciss which may gccur st fixed faecilities where dangevous chemicals are
manuefactured, stored, used, and in some casesg, disposed of for varicus indus-
trigl purposes.
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with ether benlgn chemicals, become high

The Consequences of Dangercus Chemicals '

It is true that most scute chemical eme neies do not in the Eniteé
States eventuate in severe. mamxxeat losses, althoungh even a threat can be
“disruptive and costly in many ways apart from death, injury, or sven proparty
damage. In addition, there has heen a continuing series of major chemical
emergencies, where the deaths and injuries over the years aggregate in the
age in the milliens. Finally, the

4
33
et
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hundreds snd thousands, and property dam

potential for a massive catastrophe is always present, and possibly because
of an inereasing number of tfhings which can go wrong, may be more probable
in the future than it ever was in the past,

s
3

Sudden hazardous materials incidents can generate massive social dis
) .

ruptions. Gv er 215,000 people had to be
suburb of Hississauga on November 11, 19
thr@atening the release of chlorine gas (Scanlan and Padgham, 1980). While
no potential chemical disaster of such magnitude has yet occurved in the
United States, each day probably brings the possibility cleser. The National
Transportation Safety Board chaivman stated that the June 1979 dersilment of
20} carloads of hazardous materlals including acetone, chlorine, and anhvdrous
amonia, in a sparsely populated rural location near Crestview, FierJaA

could have resulted in a2 "catastrophe" in a more densely populated locality
{citad iﬂ Tierney, 1980: 3)}; in the actuval incident, the ensuing explosion
led to the emission of poisonous fumes “&qukriug ev&cu&fian of 4,500 peaple
up to aimast 20 miles from the sccident sita. RAND study pr afguieﬁ that
liguified natursl gas tanker eolliisgion four ané a bhalf miles off th

lif' nia coast, could kill in the subsequent firs, 70,000 persons and
fiier 323 miillan éﬂ;lars of property losses gﬁahmez i978: 1893,

a2

evacuated from the Toronto, Canada
79 as a result of a train derailment
€

e () [

&
i

As 1y ig, statistics show -n““ dangerous chamiual epmbcs& are resuli-
ing in desths and in%“viﬁse.iafg scale disruptions of social life, and
maszive financlal losses. A DRC survey of articles om sudden hazardous
chemical iacidents reported in the New York Times Index for the years 1972
through wid~1978 indicates that such incidents were responsible for 11l
deaths and 1,469 injuries during that periocd. Numercus evacuations were
reﬁov adly carried outb with the number of persons evacuated ranging from 40

o 30,000. Im 1977 alope, acute community emergzencies caused by dangerocus

g



chemicals claimed 32 lives and injured at least 543 p &er“em In
& 1 ‘

978, during the course of the DRU study, train derailments ixvaiviug
hazardous materials in Waverly, Tennessee &ﬁ& chnESTQWﬁ, Fiorida produced
a total of 24 deaths, 15% injuriss, 3 av rs in o

damage and 350 ml?liaﬁ dallers in legal T
srvicle 1t was noted that iz the filrst nin a
20,000 pecple had to be evacuated from 1
rail accidents involving hazardous chemi

chemicals were released (New YQY& ?imna

Incidents such as described in the following attest to the magnitude
of damage and disruption chemlical producte can cause when they ara not
proparly controlled. They also illustrate that rursl apd metropolitan
areas are both wulnershle, and that the danger may come from accidents in
fized installations or problems in the transport of chemical substances.
Porential serious threats are everywhere. '

The Texas City, Texas disaster in 1847 resultad when a ship
being loaded with aswonium nitrate aawiodbd in the harbor. &
total of 522 persons died in the swplosion, over 4,000 wers do-~
jufeé apd PIOpErLy dum, ge was in excess of 100 mililon dollars.

‘A~tank car axpiasicw of nitromethans, a flammable liguid, in..
1958 near Niagara Falls, injured 180 pevsons, and resulted in
damage of over ome million dollars to bulldings within a three and
a half mile radiue, including eight elementary schools.

The Crete, Nebragka train gccident of 1969, in which a2
derailed freight car struck a tank car of ambydrous ammonla on a
nearby siding, released an ammonia cloud which killed eight iﬁ the
nearby town, ané hasplfaxizeé elgven others.

The r&lea&ﬁ,inta the air of zilicon tetrachloride from a
storage facillity in Chicago in 1574 led o a dense and odorous
tozic cloud which spread over the nearby Altgeld-Murray housing

project and overcame hundreds of residents and necesgitated the
evahuatign of Lhousands* ~

An explosion of liquified petroleum gas from an overturned
tanker truck at Bagle Fass, Texas im 1975 killed 17, injured 48,
and damaged a nearby trailer park and destroved 50 uutamabilese

A Fire in 1976 in Chatsworth, s Los Angeles suburb, in an
industrial building which contained hydrochloric acid, chlerine,
and polyvinyl chlovide “eeu&fe in the hﬁaﬁxxalizatign of 7% per=-
sons and the evacuation of thousands. :

The spill of 13,000 gallons of phogphorus t“iahierideg.
corrosive liquid, as a resulrt of a train gccident in 1980 in
Bummerville, Massachusetts generated a cloud which necessitated the
evacuation of over 23,000 people and required hospital treatment of
418 persons.

16
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A damaged pipe in 1981
cisco, California, of 1,000
vaporized intc caustic fume
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> barred h

&
o ®
v i
o i

9 ow~§ &

¥
(Y
L)
[
e b
[l
fomd

i

materials incident is 5im?lj a thz mt»&ﬁﬁ vate In
ical desttuction, communitles can still suf sckly &
Responding to these kinds of emergencles is physically dangero

- paychologleally tawing for community 5 1. Sog
cation, such as that which is produce _ resy precaut
evacuationg, can result in economic losses due to work stoppage
cessation of retall trade. Overtime paid to publice and corpor
can strain budgets. Families evacuated in rhe widdle of the nigh
children forced to leasve scheols, may “vé@rﬂf seychological st
sults can alse cccur in the aftermath of chemical incidents espe

there is public Ffeeling that the thresi was not well handled,

Thus, by any criteria, as we have {yied to illustrate in thiz chapt rer,
theye is a problem. There are incidents of acuie chemical hazsyds, there
ig a strong possibility that such events are on the increase, and thexe
doasn exist the potential for very major or ﬁatasﬁ?aphlr ch&migﬁl disasters,
The effects of such happenings avre not only in the casualties and properiy
damage they directly produce, but also in the social disrupticns and

. ﬁ‘» f,x‘}

econgmic iamsea they indirectly occasion.

- With thiﬁ as the problem we were interested in, what theoretical notions
from soclology gulded our study and what data did we csllect? In the next
hapter, we oubtline our research model and design. In the chapber after
that, we discuss the dats we obtained. '
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chemical disasters, it 8 appropriate to comntinue te &:aw i oam
general scclal science literatuve. ” v

ase of cur study, we used an open system medel in
section of this chapter,. the usefulness of such
ustrated by showing how disastar preparsdness is generaily

YV & arial factors,  In the third section of the chapger, we ssf

th the overall model and graphically depicted the dimensions or slements
n the meodal.
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The respouse pat*ﬂrn ro acute chemical emergencies was approached through
an of fehoot of the open system modsl: ﬁamelvﬁ the notion that the pattern
can be viswed as sn aﬂexg t process which involves an interplay between
ﬁEﬂaﬁﬁM and capabilitlies din the sirwvation. This shift in perspective was

artly dictared by the fact that while there iIs a relationship between dis-—
ast er preparedness and disaster response, there can be a considerable dis~
crepancy between the two. We deplct how we approach the response pattern in
the fourth section of this chapter.

n wnw‘f

‘ﬁ

i

Value of a E?s< Model

The model employed im the study &epiutﬁ chemical dima%tcr preparedness
and rseponse as open systems. In this medel, ewwivonmental threats consti~
tute ¢ demand on the emergency preparedness and response subsystems of the
compunity system. However, these subsystems are affected not only hy threats
but also by several other factors, including threat percepticns, the gocial
climare, and social linkages or the Interorganizational networks. Refore
discussing each of the slements in the model im turn, 1t might be useful o
illustrate why such a factor as sccial climate ig so important in understand-
ing community prepavedness, that iz, why the mere existence or even the
perception of a threat is not suffd

s

clent to bring about prepsredness efforts.

While the example of social ol @ the gpe fie one used, perhaps
the best way we can begin this discussion is to ew % ze the distinction
social scientists make between what people §~y‘ ~thelr artitudes and beliefz—-
and what people do-—actual individual, group. and o aﬂzzatiﬂﬁal behavior.

o

Why is this distinction important for unde“btan ding lwcal preparednegss? When
we talk about plauning fcr a nev hazawd in the environment--whether a nastural
catastrophe like the Mount St. Helen's volcano or a technwolegical threar like
hazardous materials—-we ave really talking about carrving out a type of plan-
ned socilal change. As the history of any number of government programs shows,

12
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observation of the hehavior of indiwvidoals and gr fa~~rhat
artivudes and beliefs are af best only wesk predi o i By
EEHCSuhE&, 18663 Schuman and Johnson, 1978}, Any of i . factors
can come ipfo play in determiniag whether attitmdeam &e iefg, and
is

24

Cintantions -
of xﬂﬁ*?xﬁﬁ&?&““&né organizational pelic ¥
translated into actlosm. Many factors bﬁsiéa tie naeé

=
‘nesg of the need, affsct W‘ﬁth&r change occurs.

We sivems the atﬁituée/behaviar descrepancy for several r
as we indicated a above, it needs to be emphasized bacause nm
a tendeney to take a sort of "hearts and minds"™ approach to ¢

the
sotial problems and to planned socza? change: to beldeve that it is a&§"i~
cient to change attitudes about the need for things like disaster prepareduness,

-

£
and, that thege things will automatically come. 3Sscond, we sre stressing thsa
fackors which affect the relationship between what people say znd what they

do to try to offser the tendency to sse collective or vrganizational sclutlons
‘to problems as the result of individual motivations and intenticms~—in other
words, to neglect the social context which mekes these motivations and
intenticne elther harder ov easier to carry out and wmore or less likely to
gsucceed. If takes wmore then individual commltment to mak QVE?BTLdﬂEQS
happen. - Third, this emphasis comes out of an awareness ﬁ% there are pecopls
in the chemical industyry and in public safety orgavnizations who s¥e werkiog

to make the environment safer through better preparedness, and who, at the
same time, want to understand wore about why this fs so difficult to do when
there is widespread public gﬁ?&“ﬂﬁﬁ%& and industry concerns with the problem.
Among our overall ocbservations, our study noted how dffszLit it sometimes

can he to bturn attity v.ar@nﬁss, and eounern into

To better understand the discussion that Tollows, it might be useful t
think of disaster prepervedness not ag & lipear process, but rather as a fumnel
or a value-added process iu which factors sueh as the soclal climste beeome

8

important once minimal condivions, e.g., awareness of chemical threats, are

met in a commmudty. According fo this pevspective, awaveness of the nesd

planning is a necessary, buf not 2 su?ficienﬁy condition for organized pre-
Bl i

paredness efforts. Awsreness of the problem is something that may be present,
but that may not necessarily Leaﬂ te any lasting or potentially effective
preparedness arrangenmsnts. Since ong of the things we learned in our ressarch
was that in many of the communities we studied, there is not even stiitudinal
agreemént on the magnliude of chewdesl threats, it becomes 2 little more
understandable why carrving out preparedness is so difficult.

o)
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an open system
e ud Buckley
{1 guas for scoiocultural
entities such as ﬂcmmaaizi&ﬁg .ﬁpeﬁ ByE ra .
that they can be impingsd upon by envi ada
of feeéba ck. Howsver, they have the Fin

openness: system aimmaaza can act upo ges ccourring among

components, as well as between system and “ﬁVLKGREFFtB Open systewms show.
Lﬁﬁsjwﬁxmbxﬁ variation and are subject to change, struct rai elaboration, and
&ur study, then, concerned the manner in &Y

vstem elements interacted with cne apsther Lo pEed

. The eight key dimensions we used to describe and ovgani e data &re
deplcted graphically below. Conceptually, thess diwm !
community, threats, reaa&rcel; gocial linkages, sonia
feedback, and the extra s omEn LT ty sefting. Resourc .md
gocial climate, respectively, asre deplcted as being one
another. The figure below wspresents opr effort to ng level
of gener 3iity of phenomena as one moves EL@m Tesoure g, to
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In our working model, w given community there is the
possibility of some kind of m cher and other threat agents.
Such threats may be viewsd as the inp E _,és, on the community system
for disaster preparednéss. 1 iven community, there are
always offsetting capabilit hese we gee As the
regources which can be saﬁ ing balance

baitween threats (demandsz) and i “ellecﬁeﬁ in some
mode of community social ctgaﬁ, i

of links smong the crganized ele in

The specific form that the secial 1imkrges take in
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Extra-comnunlty Saatlng

vty ey

Local Communiny
Context

Threat ' 8ocial Linkages : Preparedness | ~
W.mmm_} S . b —

GDiffersnt social, political, economis, lepal, hiszerical,
logical factors wmay also affect the sccisl linkages apd resources whi
present in a community. We termed factors such as these the social
ment ofr social climate of the comuunicy. Finally, whatever the
conste listﬁsn of ﬁi%Mﬁﬁ’E in a community, one outcome
of disaster prepavedness. As we conceptualized it, pr
meetings, rehearsals, dissster drills, and memos . of
as written disaster plans. Addicionall
producing feedbacl: which in turn
pogssibilicies, bur alsoe the resou
the overall social climate.

3

¥ course, uoc ctra~-community
setting also has to be ists of socio-
cultural facrors cursid lacal system so
as to affect disastar pr i for exzsmple,

2y range from legal norms at tha fedaral level to the power of national

headquarters. of chemical corporations to influence the safaty opevations of
their lcecal plants, to the agenda-setting function of the mass communications
system in calling attestion to the tranevortation of hazardous materizls as
& social problem.
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the idea that:

1. In any glven space-iime configuracion, there is some kind of
operative community. -
2. Any community is subject to a vauge aend variety of threats.

3. Certain resources aze available to cope with the threats

E

2

L. These rescurces are handled by some kind of community social
crzanization or sets of soclal linkage.

5. ‘These exlisting socisl linkages or patternﬁ' efiget the social
climate. - : T—

£, There is a degree of preparedness resulting from all of the
just-noted elements.

7. The ?rapar dnessg :eﬂuTts in feedback to threats as wall as
pther elsments.

8, 511 of the asbove are affected by the extra-community setving
of the community. ?

Looking at the Respomse Pattern

Given a community's state of preparedpness, what might be its organized.
response to an acute chemicel emevgency? In general, we assumed {and it was
borne ocut empirfcally} that there would always be a discrepancy between
preparations and rvesponse. Part of this ldea was drawn from priox DRC

tudies. For éxample, in the Center’s study of the delivery of emergency
medical services at times of great cassualties, we had found that o mstter
how wekl the emergenmey medical svyestem (EMB) or a given hospitsl was prepare
the organizaed vesponse varied consliderably from what had been plamned and
envigioned. Two elements seemed to alwost always enter inte the situatd
change the actual response from the prepared responsae; one was that the EME
system could seldom control the flow or lﬂput of victims or injured into the
system. There were freqmently gituationsal ?inyenclea whicb mnéa the carry~
ing out of the plapned response 0o b Twe,
there were almoest always %mergaﬁi ss_ecﬁa o what had bw?ﬁ piannud in the -
procees of the providing of EMS, naw S abh{witi& wary frequently
appeared. The contingencies and the emerzent gualities all but assured that
there would be a discrepsncy between the ¢ g ﬂx&&“ EMS whic h Wer

to

2 provided
and those which had been planned, and this waz €ruze noe matter how well pre-
pared the EMB system was before the disaster or cartastrophe. It was nol that

preparedness 4id not mstter, for it did, but there was a"”avs a difference
between the planning and irs implémenrtation in actual sizuat*ana g?uaia%?elli
forthcoming},

With this as background, in cur study of the organized response Lo acute
chemical emergencies, we assumed that we had to assume an énergsnt process
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) In our working m for respomse, we assume that for any given commu~
nizy, there are some nt aapabillties for regponding which result from
the state of community disaster preparednessz. The atgte of praparedness
might be high or low, for L”Emlcaﬁ or other kinds of disasters, but in alil
cases there is & latent potential for respimding in some organized fashion.
) In & fundamental sense, no commmity is ever totally unprepared. There are,
» ) for example, always some crganlﬂaﬁ ons that ave emergency-relevant and so
: on. ‘

!,,5,‘ (».

incident occurs, be it an explosion, spill, or relesse,
some demands for a sponse sre generatad. However, what these demands are
_ will vary from community to commumity, from one incident to another., This
» ‘ is because there ave always V&liﬁﬁtm.pfﬁﬁﬁﬁtﬁ among the most important
which initially are the sitvational and ispact coniingencies, ?hagg fo
instance, it makes a considerable difference whether the initial ascident
oceurs on private instead of public property, or during which sequence of
secial tin e the impact occurs (e.g., during or not during rush hour on a
major highway) and so on.

When a chemical
e

Similarly, the first respondsrs and their definitens of the situation
are crucial. Different behaviove will emerge depending on who they are and
what they perceive. It is in fact s characteristic of firet responders that
they often have the potential to turn a velatively minor tveffic accident
levg.. an overturned truck) into & majer chemical disaster {e.g., by rhrowiag

b water on chemicals which will explode when so treated).
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Ouy research design is described iy Le chapter, ; wall as natuyre
of the data gathevred ; YWe
¢ first indicate what of the
séuéyg where the fo repared~
ness Lor acute chem
P dezcrives the objsac
and what snalyitleal
our resgearch, where rn was wit n the response patke
threats of 43 ah&mic sasters of their actual ccoury
geﬁerai ial aﬂaivéea we undert sok for both phaszes
) £ .although not all the findings so chbtaiped
s T th oa

raport.  We comclude the chapter wi
data we obtained

BELA s

a“é cvalua§1an mf the quality of the

. In the first phase

 obtaining systemstic aﬁé

gudden disasters, especd

other chemical apgent eme

to pick g sample of commun

within them we wanted to

) required by our research
are going to use,

v

We considered many factors in sal@ct
study. To achieve variastion in cur sawple, we used the followling criteria:

ing the 1% communities we chose to

aizge of communityy vegilon of the country; concenivatlon of chemical compan~
) igs; transportation facilities; previcus disaster experiences; ownarship

pattern of local manufacturers; and types of chemical products prasent.
Beyond this, we needed samples which would reflect different state reg
tiong and enforcement practices with respect te the pf@dv&tfﬂﬁﬁ distrib
‘trangportation, and storsge of hazardous chemicals. To this end, we s
three communities in each of three states which h&d dif of

} regulations and practices. Evervthing else being roug
communitiss in which the Center had done gome prior £1
allowed us to draw oun previcusly 3

dizgaster preparedness dats.

v mqualj we chose
1 work, since this
gatherad commmity and organizational

spacific communities studied

N

akron, Chic
Baton Bouge, Loud
Big Spring. Teu
Buffale, New ¥
Charieston, West
) Chattancogs, Tenness
Cincinnati, Ohio#=®

et
s



aﬁﬁgwp&*%a Tennessae )
Linden, New Jersey :

. Los Angeles, California®#
Louisville, Kentucky®® .
Memphis, Temnessee®®
Midland, Michigan®
Mobile, Alabama
Niagara Falls, New York
Sa rangah, @aafgia*?

#Cicdies 1
overall

in which DRC had done some field work on disasters, but net om
dissster preparedness.

%%Ciries in which DEC had previcusly amassed considevable and systematic
data about overall disaster preparedness,

One of dur goals was to gonfact six organizatioms within each community .
in order to obtain a picture ¢ of the overall disaster pfaparedﬁess in the
locality. Those chosen were the office of civil defense, the police depare-
ment, the local Red Cloas chapter, ths local EPA ﬂYEAC tha maior peneral
hogpital 1n the arez, and In localicies with harbovs cr watarw wys, the
Coast Suard or the peort authority. Other crpanizations contacted--more to
get an idea of their own organizational planning, rather than to gauge
sverasll community disaster preparednesswwwefe the city and county fire
department, the sheriff's office, the public health department, the office
of mayer or city manager, the local state police post, utility companies,
the National Weather Service, lshor unions, mutual aid orgamizations, and
the office in charge of railroad yards in the locality. Finally, & sample
of facilities which process, manufacture, use, or transport large amounis
of hazardous chewical materials was taken in each community, with the choice
of particular chemical companies belng made on the basis of the specific
information obtzined by the DRC team while it was in the field.

»iq '(;

In the public organizations, we interviewed the officials who were
most knowledgeable about, or responsible for, or who performed & key zole
in, communitv-wide disaster preparedness. In the chemical companies, an
effort was made ro talk to safety and disaster plamming and operational
personnel. Officers of industrial mutual ald orgamlzations wers also inter-
- yiewed when possible, although sinece almost all held a work position in a2

specific organization, they were sometimes alsc contacted for information
on their own groups. Personnel were interviewed from all organiszational
ievels, but preferences were given to those with disaster policy, plamning,

or operational respomsibilities.

In the interview, officials were asked to f£ill out a disaster prob-
ability scale for their avea, i.e., they wers asked to assess onm a § to 5
scale the probability that their locality would be hit within ten years by
each of 36 potential matural and techmological disaster agents. Then,
depending on the type of organization contacted, one of three different
interview guides were used {see the appendix of this report for coples of
all major £leld ‘pstrumen?h;, ‘The guides themselves contained questions.
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went very well. Almsat all organizstions cooper~
ale to participate in the research were zimost
nonexigtent, th 'iiawimg an sversge of twenty grob§s and agencies to be
studied in each commumity. The vast majority of officials contacted proved
‘cooperative in providing information and documentation, although chemilcal
Company ﬁezsﬁanaf ware sometimes guarded in theiy comments. At th
sion of this part of the field work, DBC had made '
crganizations, which resultad in our ob t&iﬁi g Over
=

Dy fisld op
ated fully. Dies

-

scales, several hundred *swéﬁ?tp.infezv*wwgg and guangd
such as agency disaster plens nlus socilo-ecomomic ris
each of the Lammuﬂftzc«. For purposes of obtaining quot

snonymous} remarks, about a £ifth of the more lengthy,
ended interviews weres tape~rscorded :

. For sach community or event studled, a brief field trip report

quickly prepared. Each report covered disaster threat possibllities in the
community or the asctual disaster @vwﬁtg organizational ianvolvement in disg-
aster preparations, the field teams' genersl imp:& ssiong ov observations
relevant to our research objectives, any problems in field operations which
wight have affected the data collection, and a listing of the data obtained.
The reporte were based on fisld Impressions and observations and wete
intended solely teo provide some basis for the wore systematic data analysis
which we later initiated. The msteriasl gathersd in the Field was alse
systematically processed when 1@ was “"bmittmé to DRC. This wss ?c insure
that any gap in information was noted so that the missing data could be
gbtained via phone calls or by mail and alse to insurs that itewms wﬁieh
were to be malled to DEC were actually received, :

The Resesarch Design

A;thaugh sur focus in phase one was on disaster preparedness, DRU also
studied a few actusl chemical emsrgenci wing the firs year af the
ragearch. The incidents weye of suc valueg that we could
net ignore them when they ocourrad : 1ts examined wers two of
the major hemica¢ digasters in Americs sociely gent times; the dis-

astrous events in Waverly, Tennegsss men T = in Youngstown,
Florids whers a chlorine gas incildent killed eight, sickened 115 peop Le?
destroyed one million seven hundred thoussnd dollars of property and led

to tens of wlllions of dollars claims in lawsuits, In addirion, we looked
at threats and disasters from chemical agents in MWidland, Michigan, the site
of one of the largest chemical companies in the country:; in Baton Rouge
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Louisiana, the

“and the extent to which responses in of
1

the 1 largest chem fezl & mprncs in the
worldy in Hansfield, an City, Texas, noted for the locstion
of one of the most famous disasters in the history of the United Stsates, and
its biggest chemical disaster by far. Although our study of thess svents
was not conducted as systematically as wers later emergencies, we were able
to examine the relationship of disaster plamning in the invelved communities
to the organized response to threats and dangers that developed in esch

particular svent.

In the second phase of the study we 4id field work, as it tumed out, -
on 20 different responses to threats or disasters resulting from toxzic
releasses, explosions, spills, or other chemical emergencies. T&esa cu~site

supplemented by examination of descriptidons of oth chemical
disasrers in official government reports {e.g., im the accident kefsrts of
T ft&tiﬂa Safety Beoard}, accounts by operational personnel
ieg, and & few other socurces. The supplementary é%d*
riptions were used primarily to see if DEC wmight be missing something ¢
nots in its own field operationg; nothing of importance was ever £
Thus, our/focus remsined, as it originallv had heen, on rhree aspec

‘

b s ts
degree snd kind of influence and effect that disaster preparadness hdd on
zetual disaster organizational responses and community reactions: the dis-
tinctive or typical characteristics and paa?erﬁs of the orgsnized responges;
as cis Fered from those

\‘a 03
i)
- 5
[
e
N

oy (=
2
b=
ﬁ)
{W rhy
®
&

in other kinds of disasters, especilal

3
major differences in both preparedness for, and responses to, chemical
hazards resulting from uranspertatina ‘aecidents and from those occcuring

& result of ‘a production of processing uifxwmu;iy of some kinmi. In addition,
as might be expected, some chémically-generated disasters or threats were .
very disruptive to community 1ife; -%hbgs somewhat less so. These two
dimensions——whether an incident involved in-trangic or fixed site and

whether the. event was more or less az&rugtxvawnweru combined to produce four

different kinds of possible chemical disasters DRC could study. A decision

was made to study a wminimum of at least four events that fell in each of

the four categories. When our field ressarch was completed, we had under-
taken 20 field studiles somewhat equally divided between in-transit and fixed
facilities, but including less of the more serious disrtuptive events than
those only moderately affecting cowmmunity routines. Field studies were
conducted in eight different states and Canada.

In sach of the chemical incident studies, an «ffort was made to ohtain
information about all groups operating at the disaster site, as well as
those emergency organizatione undertaking major tasks with respect to the
incident. Io almost all cases, this meant DBE gatherad data from and about
fire and police departments, the nehiff 2 E kig?w v patrol, civil
defense, key local executive govermments

3 88, ¥ adiz organizations,
emergency response Leams, hsapivakag and the graun{s on WbDSL vroperty the
incident occurred.

5
B
A

 Cae of the field instruments used was for officials involved in on~the-
scene activiries., The purpuse of this guide was to obtain the initial
Ydefinitions of the situation,” the actual behavicr and tasks performed at
the s&te of the incident, and the fime sequence of events, as well as
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taahnulagLFal and 11&@1;, gonal problems encounteved along with lessons
iearned.

Another field instrument was directed toward acquiring informationm
about the overall organizational and intevorganizational regpouse and general-

' community disaster preparedmess. 1his interview gulde, used with knowledge-

event ranging from the first indication of

able key informants, was made up of 35 semi-structuved questions organized
around communication and coordination at the time of the Incident, an
assessment of what was done, and the posaible recognized influencs of prior
planning and community preparedness on the actual responss {see the appen-
dix of this report For copies of all major field instruments).

T oo
f:";

ach actiual disaster event studied, DRC constructed s respounss
ch delineates in 15-minute intervals what tasks were carried out

rganization after the ouset of the incident. Several dozen task

'3

matrix w
bﬁz which =
were exsmined, ranging from identification of a chemical threat, to effort
at peutrslization and stabilization of the hazard, to evacuation decisions
and the establishment of command posts.

sl

(D %«n m

=
b}

o
po 3

M

‘& separate fleid report was alseo wy
This covered the socio-sconomic chédracter
of éi aster preparedness; the damages, da . 3 33
sioned by the danger or *Wl@&ﬁg the nature of the organized re

£ inat

H

e

e problems that surfaced as well as the
prioy planning and preparsdness weasuyes
TEesp

ondence or by long distance phone calls,

emergency; and an assesgment of
relationship of the response to
In a few cases, through wmail cor
nigsing material was obtainad.
On the whole, the field studies of actual chemical Iincidents went well.
In sbout a thivd of the cases, DRC teams were able fo be on site while there
was still an emergency, and therefore could make participant observations of
happenings. In one instance, because of a éeiayva explosion which occurred,
field team members by chance just missged being caught by the flying debris,
If there was gny problem with gatheving davs, it was in learning in depih
shout the community and organizational pre~disaster preparediess. -In the
effort to learn as much as peossible sbout the actual responses, the DRC
tezms somewhat slighted obtalning information abour the state of disaster

preparedness in the community. In only three cases was BRC able to siudy an
organized rvesponse to zn actual chemical emergency, in the same Iocaliny
where we already had &ane a preparedness study.

seavch ¢ 38 tWo of our
-g&niaaziﬂmsq Beversl humdred
ixd tantial %erg

stnéyg we had mada contact vﬁt about 2040 ¢
in—~depth interviews were also obtained. 1Inm
of documents such as orgsnizational loge, 4
obtained. As in the case of pbasa ona, for phagse two analysis we also
amassed soclo-economic and statisticasl data for each locality studied.
Te maximize the cooperation of respondents and informants, very few tape

recordi ngs of interviews were made, unlike Iin phase one,

“



i&mged by ﬁRC ams ﬂ“tnar
v had been made QF the emergsncy tims
as to trace the affe€ﬁ3? if auy“ of

Uther special analvses undertaken, éspeclally at the community level.
included the following: A specific analysis was made of the assessment of
comsunity vulnerabllity to acute rz materials inciden Gabor and

€

riffivh, 1980). This led ¢ wow visk sssassment could
be made of local d4ifferences in oron to chemicsl disastey {(Gabor and
Pelanda, 1581}@ In-dapth cass stu e made of thres gelected incidents
of disaster prepavedness for acut wterials incidenmts
{Guar anteil* 198 l 33, aund of thre : vt of organized responses
to actual rhemﬁ al disssrers (G ific analysis was also
made Of mutual zid systems ip ¢ chemical emergencies
(Gabox, 1981), some of which is this report. Another
analysls was undertsken of fir rationg in acute chemical

£
emergencies (Baer, forthcomi

. & detziled content analysis was made of the chemical disaster psarts of
46 state disaster plans. DRC was not able to obtaln four of the plans. 4an
in-depth examination wes made of one state plan, its actual implswentation

actice he whole historical development of this particul ta

&
program {(see a partial description of this in
1881}, Alsoc, ¢ egal aspects of ‘acute chemical emergencies were

examinad in det

(e
o
S

In addition to the just data were exam

thelr direct practical impiic and :&aho d
to a primer for preparedness 3,
“and to another priber for re

{(Gray, forthcoming). Curren
derived practlcal statement
responsge in chemicsl disasters.
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N

On balance the data does seem guite adequate given our research
cbiectives. We were shle to devel a generzl picture of the conditions

f::n
and characteristics associated with community and organizational efforts te
prepars for, and respond to, acute chemical ewérgencies. ¥We were, as we
indicate at the end of thig veport, able to draw practical, research, and
sheoretical implicatioms from our work. Certainly, inle for us to
amass a body of data far more systematic and ¢ gathered
before for an examination of the problem, and as such, our conclusions have
a Far more solid base of research findings than had ever pesl
available.
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sociely, their ﬁl&espreaﬁ produe

producing notentiasl. have iﬁara_ Yaars;
and this increase b literally
hundreds of po ng through,
our commmitie rous combins~
tions possibls cmparad with
natural disasi aster agents,
hazardous mate: g of a;Ehrw
ation, with th t Dot & or much
grestey mag nitude L%a& th initgi . i a2l and
sccial precautions ag&inst these sphisticated
protective measures which 4n general are not well un non-
specislists. Fipally, as we shall ses later, chewd grd. to
involve some rather atvplcal organizational tises anc ional arrange-—

Fevﬁxiheless§ despit rences hetween chemical
disaater agen many of © at need o he a serious
chewmical em&zaeﬁnv are pot different from those needed in a major
natural disaster.  Care of the sick and iriured, estzblisbment of security
at the diszaster site, provision of information to the public. overall
co~ordination of the response, sssumption of organizational responsibility,
and a number of similar tasks all must be performed in any community emer-
gency. Moveover, many of the zame ¢ ity smergency organizationg~—ithe
police and five departments, the civ :Fense office--become involved in
any disaster vesponss, regardless of type of agsnt. Thus, 1t scens
both efficient and cost effective %o orporate community preparvedness for
chemical emergencies into mors compyel nuive preparedness weasures for the
entire range of threats a community faces. By and large, however, this has
not been the aiﬁrgaﬁ; taken in most communitles. “his part of the raport
describes the kinds of preparedness measures that h eveloped fox
dealing with chemical thraats in the cammunﬁtf i he Digaster
Regearch Center.. It als st ions why such
rather limited preparedne cles axist.

How preparvsed are Ame digasterg? To
answayr thi“ auestis 8 T

(S i




ts desl with a pos
socizal linkages whi

31 T, Em@ rrant to this issue are the
rhe more velevant social cvg anizat
the avea. Fourth, : eation sf the social climate ss to disagter
preparedness which srevails in the community. There are certain belieis,
values, and norms which can encourage or discourage p?a§aza;igab for zﬂem@cal
emergencies. Fifth, and last, there is the question of how thre atg, -
resources, social linkages, 2 nd social climate Interre lata ?Q afﬁac; planning
for disasters. To be effective, preparedness pla be ?xacaass aﬂd
not - s;mnlv something which results in & produsk, aﬁaﬁ ag & writl
plan. S

2

The aegt five chapters of this part of the report consecutively and
individuall dress each of the five questions posed above.

- Ay
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RISF, ?ﬁLﬁEREEELETﬁg AN THREAT PERCEPTION

What 1s scen a5 sndangaring & community is not a8 aself evident 28
might be ehoughe, Thres major viéws on rhis matier aIe ini 1 L BC
in this chapter unde¥ ¢he concepts of “ziskgg,”vuinﬁfa%iﬁitv; and “rhrsat.
Thiig, We conceptually distioguish a8 well zs note the ¥é

¢ risk, perception of vulnerability, and perception of threat.
=

i

ke

perception of
Facusing primarily on the last kind of perception, W

ings on communiiy, sector, and ﬁt@&niﬁa@iaﬁa& perceptions of threat., Some
sossible reasons for the observed Zindings are noted. :

Soma Cangaptual Digtinetions

The first atep necessary for disaster pte@aﬁeéheas-ié come recognitlom,
especially at the community level, of aome kind of dange®r OF hagard. BHul
such a2 recognition is differentially portrayed by such rarins a8 risk,"”
oyinerabildity.” snd Tthrear.” For us, 38 well as for otneX students of the
problem, these terme have aifferent refersnts, although all three imvolve
gome kind of percsptuai evaluation oF sssessment of & PaiL
aa dangeyous {for general discussion of this issue see Gabe
1980; Gabor anmd Pelands, 1981,

&

) ®isk perception involves an external gaessment possibly of what threals
face & community. Thig kind of perceived shreat ig sometimes ralled '
“ijﬁﬂiiVEE” because, LoOT example, Beo nyeical data can be used to indicate
chat a particular community is in & flood plain, or ig traversed by many
crucks carrying dangerous chemical commodities, and thia threat exlsts inde~
pendent of awarens8ss within the community of ehe sitnation. Bowever, 1o
anothet sense, so-called objective shreat or risk also involves perceptions
‘hy some individual, agency, °F SYOUpP, s1though nade inéepandént of the

compunity for which the asaessment 18 being made.

There 18 &ls0 3 velarionship between risk and the degree of preparedness
in a commmity. I is thus obvigusly possible ro have Lwo communities with
the same risk, but hecause they have differing degrees of disaster prepared-
ness, they geuld aiffer in thelr sulnerabilities. Thus, Roston and Hemphis
im the United States are both in zone ehree (highest »igk) insofar a8 earih—
quake risk is concerned, but as & DREC study found, the latier ity 18 far

3

more aware and prepared for &n sarthguake thao the former communiiy {Drynes

and Cuarantelll, 12773, The rigk is the sane for beth citdes, buk they are
not equally wulnerable. In £gep. bheye &ra four Bajor nossibilities &s o
vulnerability when community risk and disasier §repazeég33$ are crossalassi-
fisd (see Gaboy and Griffith, 1980 325~328), 88 11lustrated in the following

figure:
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" Low

But disaster preparedness is itself an evaluative marter, and as such, depends
on the perception of the evaluator. Thus, since at bottom, disaster preparad-
ness is &Lq@ & perceptual matter, so vulnerability invelves perceptual evalu-
_ations as dees risk. . - -

Finally, there is¢ahe 1ntgrﬁai or communlty percepitlem of threst, sone-
times called subjiective perception, which may or may pot correspond to risk -
or vulnerability perception. For example, as we found Iin ocur study, logal
officials may not see the railread running through their community as being

a risk threat because thev are not awvare of the toxic chemicals carvied dally
by tank cars on the tyscka. Thus, threat perception may be higher, lower, or
the same as rvisk percaeptiom and vulpevability perception, although in reslity
the three perceptions very seldom corvespond. Of course, so~called subjective
perception is no lese perception than iz risk or so-called objective percep-
tion, or other perceptions such as sssegsments of commundity vulnerability.

In our study, we did use all threes perceptions of threat. We used risk
perception, as already indicated, in choosing the communities we selected for
examination of disaster preparedness. All the localities we studied had
"moderately high™ to "high" risk from chemiecal hazards as measured by concen-
tration of chemical plants, heavy traffic of hazardous cargoes, and the other
selection criteria used as noted inm Chapter IV, We also did study disasterv
preparedness and as such, did assess the vulnerability of different communi-
ties o acute chemical emergencies, Findings about such vulnerabilities are
discussed later in this r&pmrt, especmall? in Part 3 on community response to
chemical disasters,

However, our prime focus, and the subisct of this chapter, is threar
perception. While for differsnt purposes we conceptualized thrests in all
three ways in our study, the greatest attention was paid to threat perception.
In part, this reflects our social science perspective on-the guaestion., I is
a fundamental zxiom inm social pesychology that 1f a person defines 2z situation
as veal, it is regl insofar as comsegquences sre concerned. Thus, if community
officials do not percelve thelr locality as beaing subject to chemical rigks
or threats, they will not prepare to deal with such kinds of possible dangers.

We measured threat perception primarily by our administration of the
already mentlioned disaster probability ascale. All key officials in all
communities were asked to assess, on g scale of O to 5, the probability of
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36 different natursl aud
ties within a ten vear
or no chan onure
certainty, e zcale
?espsnéants ware asked
smely, a sudden tonic
a%eminai plant explosi
about threat perceptlo

tiong of Thrseak

he table T an probability scores of our respondent
for all disaster a ountd that when the probsbility for each agent
was calculated and r&n& srssveé from highest to lowest, fhe three chemicsl
agent situations rank rather high. In fact, as the table indicates, “chemi-
cal spiils™ and "mgjor chemical plant explosion” rank ii st and third
respectively. BSudden toxde relesse was tisd for foux ranking with s plan
crash.

Mean Probabilitdes fovr ALl Disaster Agents

18, River Flood
1%. Pipeline Explosion
" 20. Smog Episode
21. Blizzard or Massive Snowstorm
- 22. Forest or Brush Fire
23, Water Shortage
24, Qbiﬁ Disaster in Harber/Coast

«

%

kY

a

E

®

]

‘ ¥ o= 300
AGENT X
*#1. Chemical Contaminaricn or Spill 3.78
2, Massive Wreck of Automobliles 1.58
*3. Major. Plant Explosion-Chemical 3.31
- %4, Sudden Toxwic Substance Release 3.13
5. Plane Crash in Community 3.13
&.. Major Plant Explosion-Other 3.1%
7. Major Frost and Freeze 3.01
8. Major Water Main Break 3.01
9. Water Pollution 2.89
10, Electrical Power Blackour 2.97
11. Torwado 2.96
12. Flash Flood -Z2.84
13. Severe Fog Episode 2.84
4. Major Gas Main Bresk 2.84
15. Freezdng Ice Storm 2.72
16. 011 Spill 2.67
17. Major Hailstorm 2.37
2.56
2.52
2,38
2,16
2.13
2.08
2.02
25, Epidemic 1.96
26, %urri ane 1.%3
27. Drought 1.83
28. Radiation Fallout 1.73
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29, Earfthguaks 1.51
30. Dar Break 1.14
31, Mud or Landslide 1.1

32. Sand/Dust Storm L83
33, Tsunanmi or Tidal Wave 253
34. Mine Disastery ' .51
35, Awalanche .18
36, Voleanie Eruption/Fallous .07

8 ral interesting patterns when we separated out community,
agstar and organizational level perceptioms of chemical thrests ox views
shout the probability of chemical incidents in the localities studied.

£

vL

Among the wors important findings were the following, starting with our wmost
genaeval. ieVels the communlt :

Community perceptions.

Gleﬁxs s chemical disasters are amonz the most frequently mentloned
threzts in the communities we studied. When individual mean probabilites
are caleculated for each of the 19 citles, the data show that in twelve of
the communities, mean probeblilivies for all t&ree chemically-relsted agents
are greater than oy equal to 3.00, or moderately probable. Of all the other

33 disaster agents, only a wdssive wreck of auteaab;lea obtained as high a
ranking., We also.found that only in ome city was a chemical spill perceived
as less than modervately possible. In nine of the ninetesn cities, all three
chemical disaster agents were among the seven disasters seen as most likely .
te cecur. In all but two communities, at least one of the chemical sgents
is among the fivst five disaster threats that our respondents feared.

did note that perception of threat was affected by community size.
iest comuunities were significantly less 1ikely than medium size and
ties to rate the probability of chemiecal incidents as high. This is
aui&r intarest because as later discussed, smaller gammunltles have
st disaster prepavedness and the fewest resocurces availablé for coping
with r%amicai emergencises., However, there are no significant differences
between medium and large cities in their vankings of the three chemically~
related disaster agents.

We alsc found that comcern wi increasing., Six

th chemical hazards is
vears before this study, representatives of cowparsble organizations in about
cne~third of eour sample civies had bheen asked about thely pevceptions of the
probability of a number of natural and technolegical hazards {see Dyneg and
Quarantelli, 1977, for a discussion of this study). When 1972 and 1978
figures were compared, 1f was clear that the perceived risk of chemical emer-

gencies had increased, and this was aspectally true in the case of transpor-
‘taticn mishaps., This sensitivity may, however, alsc reflect the fact that
two highly publicized chemical tramsportation emergencies, namely at Waverly
and Youngstown, occurred just before our flsld research on preparsdness bhegan.
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L 2 fact vhat od mmities wirh recsnt disastar gxparience of g malor .

ind slso conded to rate the gzebahiiif? of future chemical disasters as . .-
. Iz should atso be noted the igergase in awareness or experience does. .

necessarily mednd pecple understood the rechnical OF wocial aspects of- .

sasLers, oF rhat they wers actively engaged in ?fep&feﬁﬁeSS -

fa vy
[

£y

ASaTenass of chemical chreats is act necessarily asacciated with )
awarensss oF, and §1anning for, other ehﬁiﬁsgrgatﬁl hazards. comuunities
we studied could be aware of Weatherxreiated hrears without aecessarily
being concerned with hazardous marerials. This is cousistent with othet
findinzs in the digaster ragearch 1L EaTaiure, which suggest se&sia.ﬁity £0s .
sod 2Xperi§§£§ wirh, 8 particule® digaster agent does 1ot inevitably gemer”
alize to othe¥s {Quatastallig 1977y. In fack. an existing disaster gubenl~
ture for one wind of disasier agent might actually make & compmumity less
sengtiive U2 other kinds of dfsaster threals {Wenger. 1678} .

s

P

T

A

- While eyansportation acoidents {nvolving hazardous materials weye seen
as #n fncreasing threat, there Was 1ot g high degree of agreement 2
comunities aboult which pragnizations or geverﬂmantgi eatiﬁiaﬁ_sﬁﬂalé e .
preparing for, and responding gy, these kinds of smergencies. “in any given
communilys different organizationsi‘EapEEﬁentativaa rold our field taans rhat
such incidents ghould be the rgs?cnaiﬁility of wvarious ZrOups and agencles:
+he manufacturers: the.tranapaxiaf; tha gtate favironmental Protection Agencys
the stats polices the local fire‘ﬁepaftmant; the military: OF some ofha¥
organization. of course, aRY oF aii of these organizations might have & role
te play in 2 gransportation EMEeTEEnCY, ST the rvespondents were Dot whoily
ineorrect in their snswels. The problem f{g that thers appeared tO he a5
{nformational void regarding what each prganization was really expowered and
able to do, {.8., What the community eould reagonably expect from each orgam
{zation in the gvent of a majoy transportation accident involeing chemicals.

Seeror Perceptions

Te simply report general figures on comuniiy beliefs about the 1ikeli-
hood ef chemical disastels glosges Over important differences in threat
perception which exist among different commanity sectors. BRatings of the
perceived 14kelibood of & roxic spill, plant axplosion, and sudden toxic
subsLance zelaase}ma&évhy te@resentativas of chemical mamufacturing and
rransporting concerns wers compared with those of public organizations. We
found the last two grmsps wers signifimntly'm@re 1ikely o see chemical
fhreats as 2 problem for the community thao were industyy tagyesentativas;

This finding is understandable. given the ﬁii%ezamt frames of reference
of private in ustry and public and emergend) anizapions. in our field
work, we cbserved that pyivate chemical concein ro egquate chemical
gafety with their own esfforis =0 protect the neailth, safety, and well-being

of thelr employees and £o make the Work enviromment safe. For these com~
paniasﬁrstating chemical incidents were highly 1ikely would be rantamount to
saying their own safery efforts wers act working. This would scarcely snhance
industyy prestigs. In contrast, public thanizatiens are charged with con~
sidering the safety of the entire communliys tﬁaynarevegpacté& to take 8
public service atance snd £o comcern themselves with all possible threats.

54
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Te do othsywise—to say chewical threals ave not a problem--could seem
reflect 2 lack of vigilance or possibly even abdication of re&g&ﬁbib

In effect, personnel in these organizations are "doing their job”

ezpect the worsi, while industry §=3p1& are "doing their lob™ when

they have taken all possible precautions to make the ilob envivonm

Thus, the public and privase aeetets ta<§ to uge diffsvent critard
determining what constitutes a threat. Tha differences in approa .
difficuley berween privats companies znd public sgenciss in trving to
develop cooperative interactions sbout aiﬁaszer planning and preparadness
Beasures. '

2

were alse noted by us at the organizational

v emergency organizations gbout hazardo

sad in Lhel? community vanged from virtw

low, In many
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canizational differences in percepitions of the threat can be seen,
gctor é%¥zaranmasq-as partially reflecting differences in organ~
“frames of referesnce Findings analyzed by ovgsnization type show
SINS *bii
i cep

pe! w

. For eﬁannTeg ZIMOTLE snd ewergency organizations, .
ere ig diversitv in pe tions shout the rvisk of
We found that fire department vepresentatives were by far
tme masﬁ } L public corganization personnel to be aware of thesse
threats. F iice departments ranked sscond. In the chemical industyy,
respondents from lavger chemical manufacturing facilities, especially those
linked with large, multi-site manufacturers tended to manifest more awareness
than pevsonnel in smaller facilities. In fact, small” size chemical aémﬂamiag
ot “dTT of a large chemical corporation did not see themselves as being 2
significant threat or source of potential disaster for the local gﬂmmumi £y no
matter how ria?y the gxnducts they handle.
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Like the fxﬁdﬁngs regarding different community sectors, these findings

contain more general tmplications for the way crganizational pergpectives
influence perceptions of threst. They illustrate the peint A&&c by other
students of crganizations (Thompson, 1967; Haas and Drabsk, 1873; Pfeffer

and Salancik, 1978} that ﬁ?gaﬂixati@ﬁa rake p -4 one un‘isauas which help

bolster their own autonomy and prestige. That is, they seek to maintain

freedom from cutside constraints and to be viewed as doing important and

effective work. 8ince the fire depaviment is cnmmamiy charged with responding

to chemical threats-—thai is. since hazavdous materisls incidents ars within
the fire department's regulsr task domsin~-—and since gaa& parformance on
tasks within its démain is esse ential to any organization's community image.
chemicgl thresats are more sazlient to Firve departmeni persommel and tend to
he highlighted.
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Chemiesl companies her hend, can better maintain thedr
TE

:“ﬁ'
fezance and outsids regulatior

prastige and freedom §:am.‘nta i 1 by mindmizing
the threat thelir operation represenisz to ?ae pcmmaﬁiz*, The diffe erences
between large and small chemical companies r bal sbout

a

probabiliry of chemical mishaps might possib
that larger Ccomp snles»uthxﬂﬁﬁag about the
rescurces and prestige, and of recelving :
incident occur--mske safety more sgliegzg

to lose if they do not. Single~site and

o WERL s
such a perspective, are highly reluctant . fo undertake any disaster ,fap?resﬂ
ness or fo get involved in plamming with other commmumity EYOUpSs.

In the csse of both local five departments and large chemical companies,
what we observed was perhaps more & case of grganizational learning than
anvihing else. Not only were chemical threats sesn as very mach withi
domain of these organizations, making such threats very salient, b
price paid for mistakes, either by thess particular crgsnizations
or by similar organizerions whose experience is known Lo ves 3
makn the fi&k SGEm MOTE r&“i an& yra&b&ﬁga wame Yﬁﬁ?ﬁb

Pl £

ffeié te&ms,
Some wuﬁcluding Obgarvatico

We might make four congluding observations, The cilties, orgsnizations,
and respondents we had selected for our study were not chosen by any proba-
bility sampling technigue. The samples were purposely selected from cities
known to he subject to a relatively high degree of risk from chemical hazavds,
and also from organizations that should be and wsually are involved in com~
munlty-wide plaming for disaster preparedness. As such, the conclusions
‘drawn from the results of the analysis wight be seen as descriptive only of
the 19 communities studied and not typical of other American towns and gities.
However, any bilas in the sample is likely to be in the direction of over-
stating threar perceptions of acute chemicsl disasters, since known gammun*
ities and persoms within them who would be sensitive to disaster planning
wers studlied. Therefore, if there are any significant ﬁlffﬁfﬁnﬁ@@ hetween
the sample of cities, ovgaenizations, and respondents used and the unlverse
of all Americsn communities groups and eofficilals, the findings reported may
indicate greater perceptions of threat than are gemerally true.

Moreover, it is only in one senss that our vespondents cap be sald to
have assigned & high ﬁeggge of probability to the oceourrence of the three
chemically related disaster agents. We can ses from the table presented
eariier that three chemically-related re ranked among the four most
probahble disasters. However, thi Just as well reflsct a
relatively low perception of a : cats ag a high absplute
tion of chemical disasters. In 2 the perceived threat of
of the. 36 disaster agenis was ranked lower than "moderately possible
taking into account vary low scorss for some of the wmore geograpt
bound agents such a8 avalanches, tsunamis, snd volcanoas, the percep
digaster threats was low in general., The highest mean probabilivy for any
zgent was 3.78, which was for g chemical spill incident. On a seals of
¢ o 3 this is not that high 2 probabllity. Stated ancther way, percsptions
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of chemically~ralated disastavs ¥ate high only relatdve to the low vating
given almost all other disasters, Also, 1t hzs to bBe romembexed that the
communities we had selected could a1l be considered at the very least as

moderately high risk local > as megsured by magnitude o of production

i s

and/ox transvortatisn of hazardous chemlcals. &

Nonetheless, we did Liud that the *hre chemio
all near the top of the rankings. Perh T
wers only moderate, but tngy wareg sesan "s more Ligely
®ind of disaster, In addirion, there is some evidence e
emergencies are increasingly seen, although somewhat unevenly, ag
important community problems. : :

§

iy
v
el o}
o

4

findings suggest that virtually a1l communities are likely
minimal core group of organizations whicn ave con-

Ly e £
to :‘,ﬁaia at leasst a
cerned asbhou prot

organizations on the nature and severity of the problem. This lack of
consensus has its basis in differences in organizational ??amﬂs of reference,
interests; and prierities. While not an Insurmcountable obstac thia lack
of agr@emaﬂt on the risk of chemlcal threats does ha uéiaap pregamadﬁéss
efforts. Without agreement on the need for preparedness and without highly
visible hazards or recent chemical emergencies or npear misgsaes which might
act as a spur for local plamners, it can be dlffdiculr to creats intersst

in prepavedness in communities. Emuebaeltsbs nearly all communitiss contain
a certain number of organizations whose latent interest in chemical emer—

genlces might be mobilized under zppropriate circumsiances.

r’k
)
o
o

Overall, what can we generally conciude aboutr threat perceptions of
chemical emergencies? It does sppear that there is some. degree of perception
of threats From chemical agents, bub it is 2 selective perception along the
differvent lines indicated. If perception of threat were all that were
" necessary for disaster preparedness, we might expect to find relatively
adequate disaster planndng in a sumber of Amevican communities, slrhough farv
from all. "As we shall document in mors detail in a later chapter, this
adequacy is not the general state of preparedness we encountered in our
study. ‘This observation suggests that wmore must be involved in gewprarinw
preparadness planuing than just the perception of a threst~-in izself not a
surprising Finding, bub nonetheless a conclusion, which for the firsy time,

3 ¥

is well~grounded in our empirical data.

”3

oblem. To be sure, there is not agreement among different. -



Even 1f there is

TOED £ ac chemical
emergemgies in a comw v, LT w disaster prepared-
ness if resocurces are not availahle o? ha%g not bhzen keflectivﬁly mobilized.
In this chaprey, we ¥ ng : a8 broader
meaning than just physicsl 1 obi AT qu‘ﬁment@ Then,
we indicats what TRICUreas
for chemical emergenc s ble
ragources ig limized they ay ok the end of
the chapter, thevsfore, we discuss in rees in
the form of local murusl sid systems. paid to
the social factors which underliie the heiy

collective mobilization.

The Nasture of Rassurrés

Human and material resources ave a necessary slement for com el Ly
disaster preparedness. Without them, thers can be nc effort to prepare for
disasters, elther generslly or specificslly. Furthermors, respurces affect
the kind, types, and extensiveness of Lhemicaily-reiev&ﬁt local planming
attenpis. - : T

Ezsources include more than physical eleémentz such as sand and material
obiects such as foam. Thus, trained persomnel, specialized information,
active p, aund other obvious (and less obvious) matters can also he
Tesources. Dul the simple avallsability of such things is not encugh. The
maximization of resources necessitates their collective mobilization. Put
another way, regources are wost available when they are an integrated part
of an orgsnized effors. such as a lecal mutual ald svsten. '

5

e following are among the major kinds of Jiy resources of manifest
impcrtance Lﬁr deﬁei gfag an-adequate response Magab
materials inc nis:

1. TIrained and knowledgeable personpel from Lath the public and ths
private sector:

2. §pba*anaﬁc for suppressing or neutralizing hazardous chemical
agents (Foams., cand, WALSY, eLe.y: )

3. Enf@rmatioﬂ on the nai

Zouirment ©o neutralize substances, and, communicatic
pfaviaxqg the capability o mebilize persomnnel as wel
information efficiently snd =ffectively in the even:
to the community avising from a chemical agent
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Besidas rhese there are other less chvious

elements which, if po iz community, may alse be seen as indirect

resources aifecting local disaster p*aﬁdlna. Leadership, or initiative,

eﬁmeuxﬁixv o“‘*ﬁ urgani"atienai sort, is an impertant Lgﬁﬁhruﬁg and one
$EF

erence how well communities prepare for

c%emical mlehaas, Aitﬁsa gh not csmmsn¢y thought of as a resourge, the
formal designarion of authority to initiats and divect plamndng and response
activities is ancther factor which can affect state of local disaster
preparedness,‘ There must also be facilgti.' ; bulidings and equip-
ment) which can be used to suppert respomse-~ 2l getivities such as site
seﬂﬁrwtw and evacuatfgn, Tﬁa wumc X aﬂé wE f civie~orientad crgani~

To the extent theye is orvgasizational Inditiative, authcr;ty for
responsibility, support facilities, and a vichness of public-minded private
organizations~—all can serve as Lnﬁivabt resources detevmining the Ievel of
disaster preparedness communities can achieve. These are not the only, but
are zmong, the most impartantp organi?afisnal“yﬂrcw*ad indivect rescuroes
significant to a community's efforts in readying itself far large-scale

emergencies,

- But availability of direct and indirect rvesources is not anough to

ingure an adequate standby program fov ?ing with disasters. Thess

resources must be collectively mobilized. This is particularly true 1f the
resopurece, for dits use, requires the actlions of multiple groups. If it is

not known how a2 resource can be mobillzed, if the resource is separately

held by different agencies, or if the resource is known only to a few of the
relevant parties, it will be difficult 1if uvot imposfible for collective.
mobilization to ocour. For ex amplag we found im our study that there is
widespread recognition that evacuation is 2 centrval gquestion to be addressed
if there i3 to be prepavedness for chemical disasters. BHowever, there is
congidsrable uwncertainty and lack of knowledge of what resources nesd to be
available and who should organize them ro handle the problem. Thus, awareness
of the dmportance of egvacuation is not matched by plamming for the collective
mebilization of the needed Tesources, - .

The potential for collective mobilization is most clearily indicated

when there is some kind of mutual assistance or help 5ystcm for chemical
emergencies in the community. The presence of such a system usually Indi-~
cates a pre-disaster effort to ascertain what rescurces might be nesded,
where they can be found, and how they could be brought to bear im a chemical
threat or danger. Mutual aid systems can, of course, varvy considerably in
their capabilities to deal with chemical problems, so the availability of
such systems does not insure either thelr effective use or that they will
‘even be used in emergencies. Nonetheless, 2 winimum aswmount of collective
mobilization is indicated by the existe of = mutuzl ald gystem or some
other community organized effort 20 pool and otherwise Integrate resources.
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around the United States s riation along 2ll the
ong noted above, l.e.r skilled persommel: substances for
hemical agents; specialized informarios pecial equipment;
ative: authorized respomsibilitv: sup Pacilicies: and
ichness of a particular kind. Any given commniiy may Tate
thesse resources and moderste or Jow on others. Horeover,
ommmities in the United States can be clasesed togeather by type,
wee vich in 811 resources——those high is some and low in cthers and
7 in mosr resources--gach community is wique in sowe sense.
canding wilgque aspects we were able in gur study to draw several
overall conclusions about rescurces avgilability, and to make some
tions zbout each of the specific dimensionz. We now turn to a dis-

Gne general polint which stands out is-
‘ﬁ?ut¢1i&ﬂ and widely understood by responsb
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incorporated formally into local preparedness act
practical purposes, not a resource at aii. Eﬁamy‘
grate this point. The Chemical Manufacturer
Manufacturing Chemists Association) maintaineg a
information service ealled the Chemical Tramsp
{C HEETR?G} This gervice provides information on the prﬁpe t v
b zardous chemical substances and is an important potential ind: i
egource. However, (HEMIREC capnot y local communttds =]
srve firat aware of 1ts existence, hﬂw t
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iGCdl ﬁﬁbliﬂ safery personnel ave
it, and what to expect from it. In the communitiss DRC studd
1980, wost (but net all} five departments were gware of CHEMTR Eus b
majority of other disaster-rvelated organizatione were nof. In less than
ene-ninth of the communities we studied, did a1l thres major emergency
czgan‘zaticns {i.e., police, fire, and civil defense) indicate an awareness
of even the e%istdwce af CEE%TRE&. Jﬁrxs ve‘v few local community disaster
ist its mumber, Community
uhiic safeﬁv ngaalzations whfcn da not kn&g of the service, or which know,
vut do not have such dnformation veadily svailable, would thus ka unable to
ilize an existing informatiomal resource should the need aris

=
fan

énat?@* general observation we made iu our study is that resources for

chemical swmergencies are not well in?agratea with the amasaiag and the
zollec Live‘mﬂbiiizatian of vescurces for other kinds of disasters. It is
extremely rare to find communities having totally i te collection of
resources for meoefr different kinds of disazter agent: a&p@azal Ly narural
cnes. Thus, one does not find in the same communi ifferent emergeqcv
personnel or statutory authority, for imstance, fo ling with tornadoes
and with hurricanses. To be sure, sosme relevant 8 are specific to
particular agents, such as the uneed for bhoats for ne floods, but most
of the rescurces are dimaster general, not dizmast pecific., However, our
study found that rvegources for chemical emergenicas s sometimes trested as
separate from resources for cother kinds of disasters. Thus, there ars gsome-

:mes special hazardous materisls emeraﬁn“v units attached to fire departments
ceasionally police organizations) which are totally segregatred From the
of the disaster plapning and preparation of those argunizatlgnb:\ As in

nstance of nuclear threats, there 1s a tendency for the chemical area
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vy from any other kinmd of psﬁéﬁtié&'

te be rreated independently and separably fx

community danger , and this is reflected in the matter of rescurces sr
chemical emergﬁﬁci This is neither a very efficient nor a cost-effective:
way of prepsring fox ﬁommunity &igastgrss evwﬂ graﬁting th re are some.
disaster specific rescurces needed for = gent

have trained some local paxsannel froa tme
hazards; five departments in particular

Barr, forthcoming). However, our study 3 : ng in
fire departments from smaller commnities, and in almost all volunteer fire
units. Unforx Lunate¢vgvthe latter kind of organization eenstit "aaS'by far
rhe most prevalent kind of fire department in the country of the nearly
‘30,000 that exist., We found very few instances in our ressarch of police

personnel with any trained skill for handling chemical emergenices, even
though they are more likely than suyone else to be the first responders in
a chemical incident, eS?eaially if ir stems from a r“an@psrtﬁt;sn accéépn

Theré is even less local availability of spec éa
be used to suppress chemical agents. Our. s?ua; foun ouly in a few
large metropolitan areas did publiic emergency orgaunizations have, at hand,
foam or other special substances sometimes nee &d to neutralize cevtain
hazardous chemieals (and almost none had r*aéily valilable supplies neces-
sary for decontasination of cleanup in the recovery pera@& after rthe sher-
gency}. While water is always agvallable, our study found this, at times,
conld be dangerously dvsfunctioual, for water sometives veacts with certain
other chemicals fo produce g toxic gas or an explosion. Sand, surprisingly,
is not as readily svailabls in large emough guantities for immediate use as
might be thought, and its stovage simply iz not pary of research disaster
preparedness in the over 40 communities in which we did research.

ubgrances which can
e
=Y

Specialized information {(e.g., manuals, Phemaards} and equipment (@8,
masks, acid suits} are also very much in short supply in the American
communities we studied. Theére is a definite relationship to community size;
the smaller the locality, the less likely available are the specidlized knowledge
and equipment in the public sector. Actually, in most cities and even many

_smaller agreas, there are likely to bhe numerous people with undevstanding '
- about chemical hazards, such as teachers of chemistry, but they age not &
adilV~avaflab1e source, either because they are in the private sector and
Edueaflnn institutions, or are simply unknown as 2 resgource to loecal
emergency pe»aanpelu Ve have already noted the lack of knowledge of a ,
resource such as JHEMIREC, and later we shall further indicste how the publice
private sector divisioms in American soclety comtribute to keeping the public
emergency organizations in the dark about speciai zzd information and
equipment which actually often is present in the local ares. But as found
in countless disaster sthdms3 the presence of something inm a locality does
not make it part of the rescurces util for gamﬁumlﬁv disastey prapared-
ness, unless that something s krown t ist, its locatlion is known; and
arrangements have been made for its possible use iﬁ an actual disaster.

If we turn to indirect resourcesg, the picturs is also uneven. As a
whole, our study found little initiative or leadership in preparing commun-
ities for chemical mishaps. We noted that in particular, public organizations,
such as the emergesncy agencies of a lecality. very seldom toek a lead in
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chewical disaster pl
whers local chemicsl

:w!n

"»-a.l

z. This was p&stiﬁdwd notable in COmmIY
25 were seen as underisking some kind f
chemical disaster pr Activity by the private sector ssems to dis-
conrage Inltiatives by th biic sector, Un?artgggtély in wmost hasasg
the chemlcal sector inditiative in el
) e in-plant plamning ana selé m extended t@ 1arger commun itv digaster

- problems.

igs

Almost no community has special facilities for chemical disaster
operations; howsever, most communities do have Sﬁm&faplilt1$5 {e.g., an
emergency operating center) which can be used to SUDPOTL TEEPONSS ‘velated

ch 3

acrivities in chemiczal emergencies. To the extent & community has sush
resourcea for geperal dissster vesponses, to that extent it will have
indirect resources for chemical emergencies. -

mical smergenci
zations have a general m géaz
1igd ly; st %hast, covars a;ﬁ Kiﬁus of amez;~w 8

?
T, is tvaz the aa*&ox*;? is Seifam uged.

ﬂﬁmmﬁnit? ganc;ba@ Su: st&éy in yarﬁxeamakg is
resulting from transportation accidents were not units“miy seen as the
regponsibility of any given local organization. Responsibility tends to be
attributed to a vaviety of groups, including local fire departments or civil
defense offices, the menufascturers of the product, sndfov the transportation
company. In fact, until the LCEQEE@HEE of recent dramatlic transportation-

ased chemical disasters, extremely little attention was paid te the possi~
bility of such eventz by almost any community group or agency. FKven now,
‘the problem is usually defined by leocal organizations as primarily orher
than a local community ?J“S bility ingofar ag praparedness is concernad
and, to some extent, « 2! i

3 di
=

i f
sofar a8 response 1z concerned.

inally, the muwmber asnd kinds of eiviec orie ate“ m*lv&te mrgdﬂizatiaﬁ

in a community can affect planning for acute chemical emergencies. This is

a particularly relevant factor for localiries which have chemical plants
withln or around their boundaries. Some chemical companies, although not
all the larger national ones, ars @spealailf sensirive to and orientad
toward, good plant/community relationzs. In some of those cases, the local
plapt of the naticnal corpovation might work very closely with the community
emergency organizationsg in disaster p?@ﬁarﬁénessq On the other hand, we also
found in our study a stand-off attitude by one or both sides., While this
kind of sitvation tended to be trier of smaller chewmiecsal concerns or those
with only one plant, our research discoversd several ationa;, if not inter~
national chemical corzporations who did not encourage their local units to
cooperate in any way with the ;cmm&nl?y emsrgency organizations insofar as
preparing for chemical disaster .

Qu; perception of the general pilcturs of direct and indirect resources
for cheﬁica3 emergencies'suggaéts that both kinds of resources are unevenly
present and weak in most American communities. The dirvect resocurces are '
especially lacking in smaller localiries. The indirect resources, while in
principle available in many American eities, are not so ia actual fact, In
particular, preparedness activities by the private sector, esspecislly local

&3



chemical concerns, are unintentiocnally prome to undermine effeorts by the
public sector to prepare rvesources for chemical emergencies.

Resource Mobilization

4As already cbserved, some communities a: <)
others. Communities which contaln vast chemic manufaciuring complexes
naturally have a greater potential supply of trained persommel familiasr with
the handling of hazardous chemicals than do communities which are primarily
on tramsportation routes or which have only a handful of smaller manufac—
turing concerms. Along other lines, communities endowed with a generous tax
base and sbundant funds for public safety services are at an aﬁ?&ﬁi&?& whery
it comes to devising preparedness measures for chemical hazards.. Yet most,
if not all, communiti s posgess some gorts of rescurces which, if wefl
organized and handled by competent groups, ¢otld he uséd to amslicrats the

effects of a chemical threat. Similarly, local chemical companies might
pessess lgrge supplies of foam or other material fox neutraliziag: say,
chemical fires. However, unless prior arrangements are mads among local
organizstions, and unless prior authorizasion is given For cobtalning th
foam in an emergency situation, slip-ups can be expected to cccur should
there be an urgent need for the substance. In summary, the avallabiiity of
respurces may he a necessary, but is not a sufficlent, condition for good
chemical disaster preparadness. The respources must be moblilized in some

enlliective way,

The presence or absence of disas r*“é¢evanh social linkages can be
expected to Influsnce the utilizat ian of community emergency resources,
Regular contact and communication among those who wust plan for chemical
incidentas~—including manufacturers and transporters: local pelice, fire,
and civil defense ovganizatiouns; city and county officials; hospitals and
ambulance sevvices; health department and EFA personnel; the stabe police:
and others-——help insure that neaded resources ave identified and incorpo-
rated Into intervorganizational agreements. When this occcurs, resources can
be available when and whers they are needed, without relying on either
inspiration or improvigation at the time of a hazardous chemical incident.

However, such.a collective mobilization of resources was not a dominant
characteristic of the communities we studied. Tor example, in less than a
third of the citdes where we did a preparedness study was there a compre-
hensive industrial mutusl aid system for chemicsl @mavqpncfe . Now while
an arrangement of comprehensive mutual zid syatems and {or mutual assistance
pacts is only one way in which resources can he coll @;ti rely mobilized, it
is certainiy a major wsy. As such, we wani fo note what our research fauné
about how local mutual aild systems (see CGabor, 1%81) cam collectively mobilize
resources, although this t V“pic wi ilscussed again later in our sxsmi-
nation of patterns of comsunity fzat

é
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Local Muruval &dd Svstems

What did our study disclose about comprehensive mutual aid systems

{HAS) other than they were a ralatively small minority in the comunities
in which we did our work? We noted that comprehensive MAS included sxten-
sive representation from the local chemical industry, as ael ‘ag diverse
elements of public sector emerceaav~ralav~ t groups {civil defense, fire,
poclice, and public health departments, hospitals and ambulance services,
National Weather Service {WWS} Qi;lcaa}g welfare organizations {Red Cross,
Sgivation Army, etc.); and private orgenizations {local radio and television
stations and the press). Some of these organizations such as NWS offices,
the social welfare agencies, and the mass media sre represented less fre~
quently in such systems than ave the primaxy emergency-relevant groups such
as fire and police departments and, of course, chemical companies.

In half the cases we studied, these groups were formally linked
togethexr by & legally-binding agreement. The decision unot to ¢
in the vemaining citiss seemed to be based on two factexs«»liﬁ
o Y ertomasd
= figsls

afety. With respect to the former, we found compa
cuations wherein they are unable to dischar rge taﬁ.
to perform. Such obligations could reguire that th
funds to ensure that squipment and other forms of a :
rvequired. Companies might alsco wish £o aveld being trapped by previously
agreed~upon emergency help. For example, in the event of a major chemical
emergency, the prospective lender of squipment might think it betrer to
retain such equipment in case its own facilitiss were threatensd, In such
cgses, an agreement to lease equipment oY lend persommel could jeopavdize
the safety and security of the lessor. In the absence of legally binding
agreements, a company could elect in an emergency to refrain from providing
assistance altogether, or at least to provide only such help as would be
consistent with its own intervests. ' ‘

S

L83

3
3

L

‘The typiecal MAS charter is similar to most ather orvganizational charters.
The decuments usually comtain a preamble indicatring the genmeral geoals of the
system; specify the groceéures to be followed in the election of executive
m@mh rs and committess outline their dutiles, and note how and what agendas
are to be followed. ’ :

ot

Planning sessions for MAS often cccur monthly, although we found commit—
t to zegular abttendance and the extent of active participation diffeved
drastically in the communities studied. Our research noted that in mest
a ess the industrisl sewtcag which always plaved the predominant role in
the development and subsidization of the system, alsec dominated the meerings,

-

e
due te its superior expertise in the technical aspects of chemical hazards
and its numerical majority. We noted that within the privats sector, a
handful of representatives of the major locsl corporations tvpically assumed
leadership. A notable exception was d in one cipy where public sectov
representatives played a more dominsmt role in the MAS than &id‘iméuatxy
and, in fact, had spearheaded the formation of a county-wide MAS to integrate
and supplement funcilons carried out By s wore narrvowly focused MAS previcusly

existing in the area.
We observed that multiple functions were undavtaken by the most compre-~
hensive of the MAS we studied. Typlecal fumetioms singled out for plamning
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attention were resource inventorving, the sctlvation of the MAS gysrem, the
problems associated with communications, information and traffic ceomtrol in
a chemical emergency, and what prepsrations could ba taken for operational
activities in fighting chemically-related fires. But while certain obvicus
functions were given high priority in the preparedness planning of MAS,
other seemingly important functions we found were sither ignovad or paid
only limited attemntiom.

All MAS invelved actual rﬂscmae aha ing. ZResource lnventor
of material items, were typically assembled by member groups. TIh
resources {and from whom they could be cbiained)} were zlmost alwa

ies, usually

" .

ye
Commitment of resocurces could be made by gll or only several n:mber

f
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this latter situation held only for non~charitered MAS., Plamning s
ware freguently devoted to familiarizimg mewmbers with new tvpes @

<

and training in thelr use.
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Our research found that all MAS undertock contingency planning in regard
o procedures invelved in the activation of the system Typically included
were directives on the recommended chain of ccmané ané the tasks which the
system would perform in a chemical emergency.

,uzo

We observed that communications and public information were stressed by
MAS planners,  Communications systems have been developed to actjivate MAS,
to provide two-way cammanicatienw betwaen cmergan¢v~reisvaﬁt parsormel, and
to inform the poblic of the ongoing crisis situation.  Two basic procedures |
usually ewxist for activat*an; The predeominent one is a centralized switch-
board housed In the local fire or palice station, which is to be notified
ggeneraily through an unlisted telephone Ilins} of 3 plant's problems. The
switchboard operatoy then would dispatch emergency persomnnel to the scene
and make the appropriate calls for other required resources.. A hotlive con-
necting MAS members iz also used. In this svatem, the activation of the line
by any member company immediately sounds slavms st all facilities wnvelvea
in the network, as well as af locazl firve departments.

B

v MAS planners were cognizant of the fact thet land-based lines, suvch as
those just meantioned, could be vulnerable to power outages during & major
disastar. For such eventuwalities, radio communications netwerks of variocus .
Kinds had been formed. Some MAS had received certiffication to operate radios
ont 2 separate frequency. Efforts had also been made {0 enlist the use of
gmatenr radio networks as possible backup systenms.

As far as public information is concerned, MAS often disignated officers
who would be responsible for releasing information regarding the progress of
an emergency.. All persons functioning at the smergency scane were to be
instructed to refer ingquiries to that individuasl., These officers wers sup~
posad to carefully screen all information reliesssed to the press and to provide
regular updates to the sziiﬁ in order to avoid thes potential adverse effects

of incorrect stories which might circulste. One MAS we studied masintsined a

comuunications network whereby individual plants could release information

by using WWS equipment which ensable them o record a statement via tele-

phong. This recovding could then be replaved on local radio in the same

manney as weather reporvts.
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ng conslderved by all B we examined
re and conirolling traffic. Most of

these tuﬁczmsﬁa ware to be performed by law enforcement agencies. e
mainrenance of site secur nd the manning of roadhlocks arcund the. .
emaergency slte wers eceagiCQa.ly elagateé ro plant securiivy personnel so
iocal police could focus upon the sometimes Qum§i9X zack of COTHIIT nity traf-

fic control. We found traffic control plans i vol W
that were extremely Q;ze..,.;;ie:* with contingenc p}.&r&
occurring at any point ip & city, to rthese that pro

guidelines, to those which merely identi fied the po
for traffic contrel. The establishment of roadblo 41
plant is seen as preventing non-esgential pe*sennel from enterin
Viockeﬁ off asrvea and allowing emergency-related personnel and equipment to
mowe in and our of the endangered zone movre easily. Most of the MAS we
studied have developed identification or pass systems sco that implementatior
can immediatsly follow the establishment of roadblocks. Interestingly, when
considering security and traffic-related functions, MAS plans placed little
emphasis upon evacuation procedures and the mainteanance of law and order in

- evacuatad ‘areas, which is at variance with what iz often found in wuch ether

commmity disaster preparedness planning.

Although numercus forms of hazards asre posed by dangerous chemicals——
fires, explosions, toxicity (contamination of the soll, water, alr, and
endangerment of living organisms), corroslon, and exposure to v&viauﬁ forms
of wapors-—the MAS we studied weére primarily comcerned with the threat of
fire. Presumably this was because fives cause the most extensive property
damage, precipitate most explosions, and frequently occcasion the accidental
raleases of ncx49u3 h@misals. R sag fi & was EWQ agen st

(') %‘

Var} iitsea it was éalkg aaulﬁ be done once a *@xi
a city, other than evacuating the threstened pepu*aL
told explosions indciacing emergsncies cannot he antd

ensuing fires can he contained. On the other hand, WES pai&ta& cut that
the proper containment of fires can prevent explosions and atmospheric
releases of toxic, volatile, and irritating wvapors. Because of the impor-

tance of the fire threat, it was noi surprising that the clogest lismisons

of chemical companies, in the pnbl ie sector, are local fire departments.
larious forme of fire~ fiamti1g technology are exchanged at plamwimm segalong,
and fire deparviments are kept abreast of some detalls relating 1o fire
hazarde in mewber chemical plamts., Where there was a lecal fire department
MAS, a lialison comnittee in the comprshensive MAS usually exdsted to pro-
vide close cooperation and caﬁrs inztion berween the itwo systems énr“rg -an
actual chemical emevgency. :

A general 9quisiﬁ9 to membership In most MAS was the establishment of
contingency plans within the Individual ovganizaticns sad the demonstrated
possession of resources which were adeguate and sufflicient to counteract any
on-glte incident. Such QVE?a?fﬁﬁﬁ»S by T organization supposedly
preniuded the necessity of A3 th or routine incidents. In
principle, it alsc obviated invelvement of .othey MAS

th e
members in the affected 11dnz a fairs during z maicr emerg
general smphasis was one of naximel self-sufficiency and minimsl involvement
in the ffairs of other MAS members er, this does not ﬁXpL&im wegk-
nesses, if not gaps, in almost zll the HAS.



' For exsmple, the medical sector {i.s., hospitals, smbulance services}
would seem to be of considerable importance in chemical emergencies for
the treatment of the iniured and tne stricken (e.g., from gag poisonings).
However, slthough medical groups were involved in all of the comprehensive
| MAS we locked at, we found a2 markad difference in their role in terms of
teadership, initistive, and in the importance with which they were “egardei
by chemical company representatives. Medical committees of MAS sometime
focused on anticipating needs for personnel, eguipment : i“’
emergency situations and on plamning for Qsardinatnan of medical activities
during chemical disasters, Bbut ssmetimes z ir kS 3
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The most Lpncamentaf prerequisite to emerwencg plannipg is risk and
vulnersbility assessment. Yetf even the most comprehensive MAS we studied
showed virtually & total disvegard for this task. Only one of the systems
we examined undertook periodic inspectlons of plants to ascertain potential
hazards; this, of course, was in addition to routine £ire inspections. In
another community, a committee designated to assess hazards was dissclved a
few vears before we did our study. It appeared to us that the void in this
ares was the result of plant officials’ resistance to intrusions into their
Qrganlzatlanal property and their concern about the disclosure of company

ecrets. Furthermore, it is possible that the periodic identification of
hazards in chemical facilities %as incempatible with plant officials’
efforts to keep a low profile inscfar as publically portraying themselves as
risks to the larger community. ' e ’

Just as the extent of formal cgﬁtingenhy planniﬂg varied substantially
so did the svaluation of these plans. We observed that for the most part,
MAS undertook only ome large-scale disaster drill annually. These varied
from paper and communication drills to actual simulations of project emer-
gencies, The extent to which procedures were elaborated upon snd tested d{d,
however, vary ocnsiaerabiv§ depending largely upon the ewlstence or absence
of ‘an organizational charter for the MAS. Activation of the system in a
drill was invariably carried out by the designated plant, but the mode of
communication uséd and the agencies contacted depended upon the communi-
cation systems established. In some such exercises, loaners of equipment
and vergonnel presented requested resources ab the front gate of the desig-
nated plant and awaited instructions from the officials of that plant. |
The.executlve members of the MAS, mest frequently inm collabovation with
civil defense officizls; ususlly oversee the total response training effor
and act as liaisons between the lending organizatioms and the company. E,L
in our experience, only in varying degrees were performances of participants
fully evaluated and the feasibilitv of the implemented plans Ful?j asseased

Our discussion thus fav in this chapter, as was our emphasis in the
regearch we undertock, has baen on local resources. There are, of course,
many extra~community sources which potentially can collsctively mobilize
resources,  Unfortunately, and as we will discues in more detail later
extra~community sourcea of &naﬂfﬁétivﬁ and aid for chemical disasters are
pot widely knmown. Only a few lccal crganizations are aware of where they

n of

cen turn, and sven within these groups, the knowledge is cftén of a personal
rather than official nature, Thus, groups and agencies which might need
such information im & threat or disaster situatien of a chemical ns ture ar
iikely te learn about it by happenstance rather tham by desigr
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SOCTAL CRCANIZATION

ommunit ¥

prepavednsss. Thus, In this
about patterns of community
smergencies. We Edlrst very

linkages or pait

te af secial orgs t
characteristics of typieal linkages are noted. We
s 8 ar with a discussion of the degree of *ntegr atad iiﬁbw
ages displ }@ﬁ by the comey itieﬁ we st&ﬁiﬁda in the pro s noting

<
b T
Q
-{7‘

~in the pre
aﬁmmuﬁit"

the fully comprehensive mutual a
chapter. Th?ﬁﬁgﬂéﬁg ouyr whole ﬂepchian sf the
social organization for chemlcal emergencies, we
the dynamics at play and try to suggest 3 few of
facilitate or inhibit the growth of relevant sucla

g, N

The Hature of Linkages

' Both natural and chemical disaster agents normally have a potentiel
for creating demands which exceed the response capability of aﬂy )

community organization. Thue, adequate community prepavedness must include
mechanisms by which a number Qf relevant emergency o ?awiaa*iﬁns can share
resources, allocate tas kﬁg and delegate authority in crisis situatlons
Planning for disasters is made easier by the existence of informal, &r,
{preferably} Fformalized and vegularized contacts between personnel in
disaster relevant organizations during nondisagter pericds. Regular con-
tacts, meetings, seminars, tralning sezslons, aﬂﬁ Siﬂlia; lirﬁxqg acrivitles
are invaiu&ale for carrying out such activicies

o

mm%h&fiﬁg information on local risks

~-discussing the availability of equipment and athﬁr regnurces

~~zsgeesing the need for additional vesources

——identifying and eliminating conflicting or duplicative
organizational preparedness sfforts

~--passing on information on how communities are haﬁdling
preparsdness problems.

As indicated in the last chapter, mul ald systems, guch as those
found in a small mincrity of Ameyican communities, are an example of social

linkages which contribute to disaster preparvednsss. Local inter-agency
disaster preparedness councils, made up af rapze&@mtativea frar a8 variety
of emergency relevant organizailons, are another example of networks which
facilitare plamming. But linksgzes need not take such formal forms., The
informal contacts which exist between local fire departments and lecal
chemiecal plants or complexes, are part of the different patterms of social

=4
&
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organizations which we found in our study. Put another way, soclal linkagpes
sre the contacts, working ties, agreements among groups and organizations
3 88

¥
which are oriented toward prepsar l&nniﬂv of some kind.
The Chavacteristlcs of Typlca
saras can come

. Sometimes,
ers, ““E} ﬁXlﬁﬁ 28

Community social linkages in the di
about in & number of ways {see Dynes and Guarantell
pﬂV*iculavij in Cﬁmmuﬂltlﬁﬁ which hav& seen many disas
8

'&ctua} éin&arﬁrs ara .&kely to éexelS@ aays sf working teﬁetber to aveid
futnre problems in coordination. At other times, prepavedness networks

form because of the way local public services ave organized: the police
depavtment, the fire depariment, and the local civil defense office are
ofren strongly linked because they are housed in the same department of the
city govermment. WNetworks can alsc be formed avound shaved or complementary
functions. - In communities which have awmbulance gservices operated by the
flire departmenty close informal ties develop among the paramedics and EMIs
and the loecal hospitals. Consequently, these groups ave I elv to engage
in joint preparadness activitiles,

Our research Ffound that in the area of chemical hazards,
fregquent and strongest_inﬁustf?wcammumiay links appear to exist between
safety officials in chewmical manufacturing firms and local. fire department
_persomnel, This iiakuge is due both o in-plant safva concerns and to the

mandatre given to fire departments to protect 1i
- Eire service 1inkawes frequently result In consd
and coordination between these btwo organizations,

control of many chemical mishaps.

i

¢ o

fa and property Industry—~
de?aila mutual uﬂé?“%taﬂﬁlﬁg
az well as in the swift

However, the fact that local Ffire departments are usually the major

{and often the only} pre~digasrer point of contsct between local community

smergency organizations and chemical LC@paﬁ“&q in an area, can be dysfunc~-
tianai in certain respects: our study chserved that because the local fiye
company is frequently the sole link, local chemical concerns commonly have
very little knowladge of general community disaster planmning and resources.
Conversely, most public safety agencies also have little understanding and
appreciation of what the companies can and could do in a major emergency.

trern of relationship

are linkages befween the
ae vesouvces would be

This is anocther way of saying the tvnical
invelves a comparabively narrow linkage. 4&bs
chemical plants and the range of orgasizations
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needed in the event of a major chemical episcde, especlally one having

effects external to the company property. Neutralization of the chemical

threat iz but one task wbiah must be performed in mos hemical incidents.
= £

Many other tasks, including evacuation and the shelte :
warning; control of curiosity saekers and other convergers; rastriction of
access to the site; proviaion of public information and responding to mass

N

media Inguiries:; and care of the injured, must slsc he undervtaken as part
of the vesponse to & hazardeus marevrials orisis. Good planning not alseo
goes beyond a concern for suppresgion of the agent, but alsco incorporatss

crganizations which are capable of performing these and eother functions as
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well. Thus, there must be more linkages than Just between the lecal fire
department and the local plant, but this is the typi aai relationship in
most communities we studied.

Tt is a commonplace chservation in the disaster avea that before
comprehensive comnunity planning can oceuy, organizatisng wmust ba aware of
each Oth?f s roles, resources, and responsibilitiles-—in short, they must
have contact and communication via soccial networks. The existence of bﬁead

commupity networks makes it easier to assess local risks: identify amd col-
igct the resources for performing a range of tasks associated with combating
chemical disasters; devise and rehearse comprehensive plans for use in :

disasteyrs, and performvthe entire range of necessayy preparedness asctivities.

s

One very important attribute of social linkages in the chemical disas~
ter glanning and response area is that links tenmd to be what social
scientists call "vertical™ ss well as "horizontal.” HMost formel detailed
local plamming, we found, was vertical ip nature (l.e., within an ovganiza-
tion or task area) rather than horizontal (i.e., across organizations: oz
task areaY, This often leads key people to be knowledgeable zbout the task
functions of their own organization, but to be unaware of the task fupcticns
of other relevant parties. Crucial information on how to prepare for and.
respond to a chemical threat or disaster, therefore, often flows within .
rather than zcross relevant commnity groups and agencles.

Studies have shown that good disaster preparadness requires both kinds

of linkages (Dynes, Quarantelli, and Kreps, 1%81). For example, while

Focal organizations may have links te one znother at the local level, they
can also be verticallv linked to other groups opevating at state, reglomal,
national, or even internationzl levels. Thus, emergency-relevant contacis
should exist not only among organizations in the local community, but also
between these organizations and agenciss and units from cutside the local
ares such as industry and railvoad response crews, government hazardous
materials spill tesms, and private envirormental clean-up groups. These
links constitute an imporitasnt means for bringing needed resources such as
experienced persomnel, specialized Eqdipmbﬂ§» and technical knowledge into
the community ah@u}d the need arise. Ve observed that well-prepared commu-
nities generally did not leave the provisian ‘of this type of asaistance to

chance. Instead, officials on the local level ensured that the capabilivles
and functions of these kinds of orzanizations were well-known and widely =
understood among relevant groups before the occurrence of any ﬁheﬂipd¢
threat. Incorporating information about extra-community organizatlons that
can offer agsistance into loczl disaster plans can help buy muchwweeéeé time
for local responders and can shoriten the peried it tskes to restove tha
community te full functioming should a maiér chemical incident occur.

Our research found that different aspects of interorganizational link-
ages or velatlonships can facilitare oy inhibic disaster pre pareénessu
One important factor is the guslity of the relationships among community

crganizations, i.e., the nature and extensiveness of intergroup contacts,

The relative ease with which coordinmatien is achieved in a clustey of
organizations depends in large measure on the degree of knowlsdge the organ-
izations possess ahout each others’® structure and fumctions, as well as the
history of thelr contacts and joint activities. We found that in communities
50
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3 1 : cation and cooperation zmong locsl
grganizations on dis 2 pY s cooperation in plamming for ch&miLal
emergencies was move likely. When ovganizations have some mutual knowledge
of one anekheL'aﬁé xave warked together successfully, preparesdness forx

¢ have to start from ucrats . Do the other
UWx of iwtet:zaup

characterizaed by a

hand, a lack of interu f&ni ationsl contact
“eonflict, competition, orf vivalry can alsc c:
planning sphere, inmhibiting if not hlocking planning ='f' Tw‘ ; t is

normal; it is characteristic of all goclial velaticpships g is lespread

in many communities {Quarantelli asnd Dynes, 1478) lowey an and does
hamper preparsedness for chemical emergenciss-—particularly Q{ﬁﬁﬁa 58 we have

noted several times, a type of conflict of interest already exists in the
chemzcai asrea between public and private sectors of the community.

We also noted that in aﬂdiniew to the quality of interorganizational
relationships, the forms of interorganizational ties dictated by the antic—
ipated division of labor in a chemical emergency can further complicate

‘1

preparedness efforts. In the chemlcal emergency area, thers are mauny
disaster-related tasks which can be performed by the same groups and organ—
izations which typically perform them in other types of community disasters:
crowd contrel, site security, and eveacuatlon are examples of these kinds of
tasks. In the case of some tasgks--trazffic routing and medical treatment,
for example~-there is also counsiderable Vunr*ﬂWiiy in task spesclalization
from normal, non-emevgency practice, through collective crises of all types,
inciumi&E :henie&ﬁ»ame?ggmei 8 The:a a be axpec

ut1&xities can usually
to simplify both planning and respor Lers
time, hawevery by theilr very naitu
kinds of interorganizational coo & n which are out of
the ordinary in terms of both nﬁtmai £ and usual disaster
operations, and which additicnally haw vertieality which
makes caardlnatiev par*irutariy prhmiemat4aa1 for looal organizations

£, plaoning for and YeSDOHﬁiﬂ@ to
G%ch al @m&fg@nﬂi&s.entaﬁls tne pur?fsipiﬁi:n of additionzl sxtra-communiiy
groups and Involves the establishing complex relationships which are typical
neither of everydsy cperations nor of more general community disaster plan-
ning. Corporate headguarters, industrv-wide response w$amms and federal
agency regulators are only a few of the non-local entities likely to become
participants in the response to a major chemical threst.

ﬁ}

eg also necessit
&

s
oo
3a

Now vertical linkages-are extremely advantageous In terms of

the
resources they cam mobilize for emergencies, and extra~commmity ties can
undoubtedly stimulate local plamning effors However, from the standpoint
of local community erpawi?a?;aJuu inatin it ng these linkages
for preparedness purposes can 1 ' effort., We
obsarved rhat extra ressourcas -at the cost of
increased efforits in learning ih, so many outslide
BETOUDSE . Marezve¢? keeping in = wa made riier aboutr ths fen~
dency for organizations Lo wis 3 control, the
prospect of losing £i to some : 4 of a sericus chem~
ical Incident is not welcomed o3 Ao q«~@hﬁ will in fact
be the ones ro bear the b?UAQ 1 < gnatl and biame assigoment if
an incident is mishandle As a result, desplte the existence of ocutside
resources, there is a tamaenay for organizational persommel to hope rather
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than to plan for such an sventuwality. That ls, community emergency person~
nel ofren assume ouiside help will be forthcoming from somewhere in that

one chance in a thousand it will be needed. They will do that in praference -
to making the effort needed on a day-to-day basis to determine what forms

of emergency a%aia+ance are availlable and where and how they might be

 ,and1ned. Thus, the existence of cemsia vertical 1inks is a2 mixed blsssing
insofar as cmmmunity~wide planning is concerned. Where other factors con-

éuhzvp to preparadness %xist»»*hexa the nead is ssen snd vwhere groups have

a2 history of cooperative disaster planning efforts, for example--vertiecality
wmay encourage prepavedness efforts. HNevertheless, it can also cresate fre-
mendous ambiguity and produce comsidevable pressure for interorganizational
coordination, which not zll organizations welcome because it is costly.
This, of course, assumes local disaster-rvelated organizations kmow about .
‘the existence of ocutside agencies which could be called upon——and as we have
noted, they often do not. :

. Kinds of Integrated Linkages

As just indicated, there are relevant resources and networks outglide of
local communities. Some of these are nationwide or regional in scope. They
provide a context for, or in some cases, are interwoven with, local prepared—
ness systems. Thus, we will briefly note the extra-community systems before
describing the three different kinds of patterns of local community social
organization for chemical emergencies discoversd by our research. As already
noted, although the extra-community systems sre meostly unknown at the loecal
level, they are not completsly unfamiliar, especislly to chemical companies
and transporters, and do represent a degree of disaster preparednmess even 1f
not recognized as such bv local agencies an& officlals,

Extra~€smmunity iiﬁkagas -

The most extensive natiopwlde information service is offersd by the.
Washington~based Chemical Transpovtation Emergency Center (CHEMIREC). iz
Centar, privately funded by the Chemical Manufacturers Association, provides
certaln kinds of advice to regponding personnel at the scene of transporta-
tion~related emergencies. CHEMIREC maintains an avound-the—cloek, evervday,
toll-free telephone Lline. Through the use eof a2 data bapk which lists more
than 353,000 chemical products, CHEMIREC attempts to answer ingquiries on how
toe treat a dangerous chemical. It also tries to aseist first responders
and the manufacturer of the chemical invelved in the chemical emergency to
get in contact with one another. We found it undoubtedly the best kpown of
all extra-communiiy sources.

Another potential for natiomwide int
seen in the network satablished to faciid
involving specific chemicals. The ﬁhiaria

“producers in the United Stats ek a
rine Emergency Plan. The plan cal
located at plants near the
the producer of the chlorin
lines, the Naticnmal Agviecu
Safety Team Network which

neritute, reyresenting chlcrine
has developed CHLOREP, the Chlo-
iz for pre-designated teams of speclalists
£ 2n sccldent to vespomd, regavdless of

e carge's peint of origin. Along similar
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wobillzed ,urehgﬁauk the country. Producers of hydrogen cyanide and winyl
chloride have similar, al hough wove logsely formulated, agreements to
provide resources to meet an emergency. Our research found that most lacai
community persomnel weve rarely aware of these specialized resources.

However, in our study, we found that on the whole, most of the
initiative relating to the establishment of nationwide chemical emergency
programs has been taken at branches of individusl corporations, rather than
at corporate hea&quarterag Most of the large chewmical manufzcturers in the
United States possess reglonal teams ready to provide information and oper-
ational asaistanca in relation to accidents involving theiw products whether
they are in unrefined, intermediary, or final states. For example, the
Inion fCarbide Cerpcratisn operates a cenitralized toll~free switchboard
similar to that of CHEMTIREC. At the request of practically any responsible
source~-tranaporters, public officials, or aven individual consumers-—the
svstem, which invoives 34 plants and 31 specialists {chemists, engineers,
hysicians, etc.} can dispatch via an elaborate nationwide communications
network, a task force teo any pavt of the country. In addition, several
informal axrangements exist at the highest levels of the major corporations
to provide mutual assistance when it is expeditious for them to do so.

Cur study observed that these kinds of arrangements and linkages, even when
‘they involved a local chemlecal company, were seldom known to community
emergency organizations. :

'L‘J

In the realm of transportation, the most potable interorganizational
network in the United . States is provided by the Coast Guard. It offers
both information and operatiomal assistance in the event of chemical spills
on marine or inland waters; it also has developed sophisticated mathematical
models to Forecast espected ecological demage in the event of oll or chem-
ical releases and to indicate the area requlirving clean-up crews and evac—
vation, if necessary. In addition, the Coast Guard has plans for moblizing
in major emergencies, Strike Forces which could operate as needed on the
Atlantic, Pacific, or Gulf cossts. However, our study indicated that except
in 5 few major port areas, there was little knowledge and even less contact
by loecal groups with this federal agency.

We also found the development of extra-community resources for voad oy
rail trangportation sccidents. At least some imdividual trucking companies
and railrcad lines have become more active in developing emergency proces
dures to counteract accidents involving dangerous chemicals which may arise
along routes traveled by their vehicles., For example, Coastal Tank Lines
has s plan whereby the truck terminal nearest to an accident responds to a
spill involving its own trucks. The cowpany has also designsted specific
knowledgeable persomnel from its corporate headquarters to respond to and
cversee operations at an emergency scene, Railrecad companies such as

" Seaboard Coastliine have developed highly centralized systems which would
dispatch single multidisciplinary tesme to hazardeus incidents imvolving
the railroad regardless of the location of the accldent. BEven some insurance
firms have assisted client éPﬂ@&ulES in emergency chemical situatioms by
providing personnel or consultants with expertise in the reslm of hazardoue
materials. This concern on their part can be understoed in light of the
serious economic costs thev could incur as a result of many casualties
andfor property damage from major chemical incidents., Several consulting
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companies have alsc come fnto existe
§ ; 4

rhe neutrailzation of
clean~up and dispesal of rhe prot

o

However, &lmosi 21l these 3
sve invisible at the communlty lgvel. Our reses
gence of knowledge of rheze sysiems, nebworTks, .

s such, there are sherefore almost no 1inks hetween 1seal organizalions
and rhese gources which could be rather helpful fof chemic
niag if they weie known in the commmnities.
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inkages

L"‘

Local

What is there by wWay of linkages at the local commmnity level?
We previously indicated the existence in some CESES of comprehensive mutual
atd systems. 3Iut jess complex and comprehensive Tinkages alsa exist.

In the course of our study, We Were able to identif

at the loeal level. The first ome we call task~oriented Iinkages. This is
where certain sets Gf-ﬁp&ﬁi&iizeﬁf and in some cases, ratated funciions are
carrised out within the context of an smevgency airpation., FoOE¥ exsmple, fire
departments in a locality fraquently share equipnent and personnel guring
disasters as well as rruting emergency situations. S4milarly, medical
communications systens, comprising hospitals and ambulance companies; gxist
in meny parts of the country. Their respongibilivies have included the
reduction in respomse vime of p&iameéiﬁal perscunel ©o rhe scene of an
accident, the optimal distribution of medical personnel and facilities in 2
ﬂﬁmmunity'accaréing ro local needs, +he logistics of pracing accident wictims
41 appropriate facilities based on the nature and yolume of casualties, and
rhe expedition of resource gharing ancag hospirals. Thus, medical linkages
also serve the community in 3 variety of emergency sivuations during routine
and non-routine emergencies {(however, for their limits in disasters, see

Quarantelli, fortheoming.)

o=

y two majoer rypes

3
5

The second major kind of linkages can be referred to’a8 gggpt~arigggg§.
They involve & network of organizations performing complementary rasks Lo
counterach & particulay digaster agsal in-all of its dimensions. The COMpTe”
hensivensss of such linkages is highly varisble, sometimes taking the form
of a system. With respect to chemical agents, shig type of MAS must neces™
sarily concern tteelf with the performance of tasks reiating to ihe identis
fication, neutralization, and disposal of chemical substances involved in
‘an accident. Then, depending on itas scope, such a gysten will he imvolved
iy copventional eme;gemaywxaiat@d rasks such as those of public information
and norification regarding the emergency: the care af casualties and rhe
deceased; the maintenance of law and order and sraffic control, bath
vehicular and gedestrian;vavaauazien; rho Feeding, clothing, and housing of
victimg; and 80 O The aforementioned comprehensive MAS may themselves be
1inked by agreements with other regional systens.

We noted anothet kind of system that countains elements of both the task
and agantwarianted SYSTEms . These  are assisgtance pacts and othey arrangements
among cheamical companies slone which exist Lo fulfiil omly those rasks within
rheir area of expertise for digasters of & chemical nature. We Ffound it would
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ke Inaccurabe to iAS with those lacking such
systems, since ne agreements, on at least

an informal lew esource sharvimg. It is, therefore,
move. realistic © omuunities in terms of the degree ¢f thelr
linkages or syst

There ave those cities which 'ave undertzken no Inltila
hazardous chemical sphere with rﬂspe o motusl ald o
hased on legal req&ir ments of sdimentary sort

regulations in most commun chat fire

fo}

w

e I S
m m §

iWQpact' certain xzaég of £ ities in 3 community cause 1

involves chemical £ 1itias within & conmunity, such re aulatians

result in some w@rkiﬁg relaticaship between officials from the local firve
department and those of the local chemiecal installations. In the course of
such contacts, it would be unususl if rhe two parties did met inform ong
ancther of their respective fire~fighting capabilities eud did pot at lsast
informally agree to complement or supplement the resources of the other in
the event of a major chemical emergency. Such conversat i85 Me}at*wa tc the

comprehensive mutual aid aéraementw axiating e some ¢
have dlready discussed, are tantaswount o no agrsement
invelve no contingency planning or commitment of resocu T3
ment of a techndical nature, d o systematic inventorying of res

x

f&‘f

in which ccmmaﬁiﬁv srvmtiw

1 g to hazardous materials

In addition to undertaking
cements hetween the industrial

“fire departments, wa

We also observed that thar
zations have initist eé pig
incidents, beyond thos “eé-
disaster planning and fea¢%
sector and public emergency- QV&;" _
found most of the cities im tn 8 category to he c% Ltex ized by mutual aid
pacts among the local chemical producers themselve For most of these
cities pacts are informal, altheough z third of the ci?ieg we studied in this
category had formal agreements regarding the transfer of eguipment in emer—
gency situstiong. In addition to these links among the private sector,
some of the cities had private~public sector cooperation which extended
beyond the mere legally-ordained comtacts chserved in the commmities dis-
cussed sbove. Such ccoperation exists in the form of chemical industry
repyresentation and imput at local disaster counclil meetings, mutual aid
agreements with public sector MAS such as thozse of local fire degartn&nf
and mutual aid pacts with loecal gavefnments. -
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Finally, theve gre those communities, already mentioned in the previous
chapter, whers there are comprehensive MaAZ's., These systems incorporate a
large segment of the local chemical industry and representation from public
sector organizations mosat ‘relevant to chemical incldent mitigstione-civil
defense offices, fire and police depas haswit&1$ and ambulance com~
panies, and the mass medla. Opne-half MAS we studied were charted.
These remaining did mot involve legall ’Jnugmv agresments but. are wirtually
#s organized az the former. The deod siwa net to charter such organizations
is generally based on fear of litigation for umenticipated problems, rather
than for the purpose of avniding commitment to the ohjectives of the MAS
involved. These MAS contain numerocus committees and programs and maintain
separate funds and egulpment not possessed by some of the individesl members.
In addition to ﬁhese comprehensive MAS, some of these communities contained
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chamical plants, as well as among thess

. - MAS do not mevely invelve an amalgamation of diverss community groups.
We found that often they alsoc have links with other vélated systems. We
have a;reuéf noted that some systems are intercomnected with apscialized
fire and police MAS. In ome city we stu 3died, an intersectional mutual aid
sgreement had been established between the oitv's indusivial he

i
b

2 i s 1
industrial MAS of a nearbhy metyopolls, as well as an aves velinery
another communily, several intercompany iinkages {among countiguous

ties) had been superimposed upon the comprehensive MAS. We alsc found in
3

'!:3

7

£
stlll another community in which thres E&S xist in different ssctlions of
the c¢ity, that the couniy governmen nt had initiated & system that would

Ffunction thr ngqsub tha county and draw upon the resources of existing MAS
and the exp er§Lse 23 sevazxi persons in the public sector.

Thers are soms malor consequences for communities in mhieb comprehan-
sive MAS fox chemiczl emergencies have Kecn gstablished. Among the msr&
important ones we noted, and already alluded te, are € ftlluwiﬂk ~ 4&s

:

indicated in Gabor (1981) the most obvious consequence MAS is an improve-
ment in the capsbilities of localities to vespond to na&éréaua materiale
incidents. This is accomplished through plamning and the coordination of
emergency response in z climste of increased cooperation both within the
industrial sector and between the industrizl and public sector emergency-
relevant organizatioms. Aside from the formal aspects of emergency pre-
paraedness to wvhich thess systems have contributed, the regular contacts
‘among members have resulted in informal relationships that enhance the
planning process. Also, MAS, in attempting to cprimize the use of local
resources in contingency nlaﬁ ing, have been able te identify gaps in the
capabilities of both private and public agencies and have also uncovered
duplication of services efforts. Tinally, as one of ths preconditions of
membership in most MAS is the development of emergency procedures for the
individual plants and the scquisiflion of resburces to countervact anticipated
incidents therein, MAS have encouraged the pursuilp of self-sufficiency of
these plants in terms of visk mitigation. The mutual education and training.
of wembers during planning sessions also futher the attainment of this.
obiective,

Wonetheless, even where MAS existed, the question of how linkage
between organizations can lead to integrated plamming was wnot complately
_solved in the communities we studled. Among the problems we noted were
the following. : ' ' o

Much planning exists on paper and aciive par iaipatien is sporaéic
stimulated only in response to crises. Meetings are generally poorly
attended, with certain groups having & consistently %i her vate of absen-

teelsm than cothers. Those most frequently sbsent are public sector or human
gervice ovganization representatives who become apaLheLic as a rvesult of
indusgtrial dominarion and are unable to develop the iunformal velatlionships
established among industrial persommel. '

- 3 ) -V - - * ‘ ; R
Operationalization of plouning through disaster drills lags in some
cities, Either drills are vndertaken too infrequently (less than once per
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1
of industria s onoes ahout poss rosecution
related viclatioms, and the desire vo keep zards at a low leve
visibilivy. Freparsadness plaming is n&cawaariiy limited when ths
demands in an emevgency are not systematically considered.

Many plans Formulated cifis
contingency plans for mass t
pogsible evacuation of plant worke rrob
evacruation outside the nlant. In P aveduness
plans do not even have a provision L cagn directly
warn segments of the genersl popul y g i by an
io-plant accident.

Overall, the patterqc of social organization ave somewhat upevenly and
weakly supportive of chemical & ness in Amevicsn communities.
In alwost all places, there arve linkages between groupg and
agencies which way become involv rgencies. In a few places
there arvse comprehensive mutusl afd svystems, but they are not without fiaws
End W&&kﬂ&ﬂﬁeﬁg In almost no community are there many ezisting ties or even
rengss @f ex;raweﬁmmuni v ovganizations or networks which could help

adden threats from ﬁ&ngersag‘shemiaals, On the other hand, to
*fe are changes cccurring, there are greater links being estab-
within, apd te some extent from the chemical industry to

|
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®
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her community £lements. Nonetheless, while there are somse promising ele-
mﬁuts in the sicuation, on balance it cannet be sald that current paiterns
of community social organizations ars conducive Lo preparedness plamning for
chemical emergencies,

usppnoriive of planning. as well
: resource availabilizy, is

/ . 5
rgencies? OCur study indi-

s to be a favorable social
findings to the matter of the
1

climate. Accwvd1ng.y’v~

norme, values, and beliel vant to chemiga dime ste*g which predominate
at the local cammﬁuitv le



SOCIAL CLIMATE

If threat were the sole determinant of level
each city, town, and rural area would have exactly
prepavedness it percelved as necessary. Howevar,
threat and preparedness is not a direct or siralg
indicated, gvailability of resources and thelr oo
rhe pattsrus of commumity social organization are

iy

state of preparation which communities can develop for Qﬁam{Caw ams
Also important, in sddition, is the sceial climate, or the set of po
economic, legal, historical, and psychological factors which prevail’
given communiiy. In this chapter, we first indicste that we conceptua
social climate for our research purposes as invelving three different
although related cowponents, i.e., beliefs, norms, and values. We then
describe the findings of cur study with respect te community social climate
for chemical disaster preparedpess.

The Nature of qocial Climste - ~ .

In our original approach o the problem, we thought of the social
enviromment or climate as encowpassing g variety of different polltiecal,
economic, legal, historical, and psvcholegical facrors whish affected such
matters as the soclal linkages and resources, which would have consequences
for the disaster planning process in s community. In some respects, this is
not an invalid way of thinking about the social énvivomment of a community.
However, it had at leas: three descriptive and analvitical wagknesses. First,
the approach 1s an open~ended ome, creating the possibility of an intermi-
nable listing of fattors. Second, it 1s Jifficult to see ame comparability
involved in the vast range of dissimilar and concrete phenomena subsumed under
such terms as historical or political. Third, the formulation is not very
soclological; even the term "social” tends to be ambiguous and amorphous with
vegard to its specific rveferent when used in many sociological discussions.

In an earlier DRC study on the delivery of mental healih services in-
disasters, we struggled with the same problem of open-ended, non-comparasblie,
and unclear factors in the social envivonmental setting of the phepnomena
being examined. A partical sclutiomn to the problem was provided by our
recognition that what was being referred to was virtually identical to what
socioleogists frequently conceptualized as the sccio-cultural framework or
culture of a social system. Io that earliier study, therefore, we not only
reconceptualized the phencmena being anslvzed as culture gemerally, but

cal components, i.e., porms,

e

further divided it into three mafor analviis
values, and beliefs (Tavior, Quarasntelli, an

We took the same approach in this study. The scclal envirommental set-
£ ng or social axlmate was reconceptuglized as the general cultural Fframework
he community; specifically, its complex of particular norms, values, and
fs. ‘This 1avolved moye than z change in terms as éuch; rather, it pro~

a set of concepis which limit what they encompass, a2llow cémparability
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and are relatbively cles refersnt. While analytically the concepts are

separated sut for guxauses of desgeriptive and analytical prasentation in what
foiiaws; their concrete manifeststions ia EealitY are, of course, all inter-
@

<
.
3

wined. (For a discussion of th sociological usefulness of con aatu&iiy:
% - Fae o f e
distinguishing at least between norms and values see Blake and Davis, 1964:

456-484.3
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®
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Social climate factors are important because they can either enhance or
bioek a*temp?s at local disaster slenming. ‘acior el c mity swareness
4 3

5 Bu
and beliefs about threats can result in the minimization or distoxtion of the
ée#zeé of disaster risk which exists. The social climate canm alsc render
certain resources, such as information, unavailable. DRC research indicates
that various elements of community social climate can present barriers to
disaster preparedness which must be overcome hefore effective prapavedness
afforts can be launched. Tn an obvious example, the existence of a risk,

e.g., of an emission from a chemical disposal site, does not necessariiy mean
that the appropriate community officials are aware of the thraat; or that they
are in agreement sbout what preparadness measures, Lf any, should be insti-
tuted to cope with the threat; or that there ave incentives €o pignd The
awareness agreement, and incem rive can conceptually be viewed respectively as

part of the beliefs, values, and norms in the situation.

Earlier, the point was made that community chemical disaster preparedness
can be viewed as the product of a walue-added or fumnneling process, in which
steps in the process either centribute to, or impede, progress once there is
minimal agreement on the need for prepaxeéneqs, From the standpeint of the
ofganizational facters involved, social climate is important beecause it pro—
duces. either incentives or disincentives for preparedmess. HElements in the

_30"131 climate which are high in incentives to plan and 19w in disincentives
i1l result in well developed arrvangements for prenarﬁdneas at the community
level.

While terms such .as social climste and incentives are rather abstract,
the things they vefer to are not. They are, by and large, clrcumstances
which were well known and understood in the communities we visited snd which
‘were discussed when interviewses were offering explanstions for why prepaved-
“ness e2fforts elther were or were not developing.

Belief Assumptions

Community members differed in whalt they viewed as puasiaie dangers and
threats. These assumptionsz are part of the belief systems of the population
and often are indistinguishsble from other phenomena accepted as valid know~
ledge. Accurate or not, it is often what is belleved to be, rathevr than
what actually is, or what should be, that affects the steps communities take
to. prepare for disasters. What is invelved, as we alrsady have noted eariierw,
is a reflection of rhe bhasic socioclogical axiom that what people define as
real, 'is real insofar as consequences are concerned. -

Two examples illustrate this point. First, as we have already discussed,
our findings show there is 2 very widespread belief in the zcommunities we
studied that disasters involving chemical agents are probable. When community

5
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icate om a five pﬁimt scale the

afficialg (N = i
£ ted b one of 36 d Lareqt qaturai and

probability of
technological disa J S5, 1
spills, multiple cdar ﬁfe ke, a majoy exp]as¢c in z chemical glﬁﬂt; ﬁ.,ianc
crash, and a suddent toxic substance relsase. ﬂl@arlv, chemical hazards are
salient to commnity offici ais, for three such hazavds were among the five
highest ranked community threats. Furthermore, there wss some gvidence i

our study that there is an increasing belief about the thr&aﬁ; that hazardous
«whemicals pose for American communities.

There are also variations in this belief, based on community size and
the organizationsl membership of the rater. For example, the larger the
community, the more chemical disasters were seen as a possibility--a not
inexpected finding, since community size tends to be roughly correlated with
greatar mmbhers of CHEalgalvpfaducing installations and more hazardous
materials transportation voutes. Additionally, officials from maior
emergency-relevant organizations (Fire and police depariments, local civil
defense offices, and the Red Cross) ranked chemicsl disasters as more prob-
able than did other community officials, or the category composed of offi-~
cials from chemiesl plants and tramsporters of chemicsl substances., For
exauple, emergency officlals gave a mean probability rank value of 3,97 to ,
chemical spills-(on a 0 to 5 scale}, whersgas transporters and plant officials
ranked the probability at 3.38. This difference is statistically significant
at the .01 level. Despite these variations, however, the overall picture is
clear. There is a widespread belief im the communities we studied that dis-
asters involving hazardous chemicals are a potenitial community threat.

Second, conirary to our inirial hypotheais, there was also a widespread -
belief that the communities studied could respond satisfactorily to a maijer
chemical disaster. Respondents and informants in our study were asked how
they ranked the ability of their communities to handle the kind of event
which cccurred in Youngstown, Florida, in Februarvy, 1978, and one of the

‘major chemical emergencies studied in depth and longitudinally by DRC. In
that incident, which involved the release of a large quantity of chlorine

"gas from a tank car punctured in a train derailment, eight PErsons ware R
kiiled and an additional eighty-nine persons were treated at nearby hospitals.
The emergency necessitated the evaucation of over two thousand persons for a
five-day peried. At the heilght of the crisis, approximately thirty loeal,
state, Iederal, private, and volunteer agencies were active in the stricken
compunpity. In cur study, community officials who answered the question

Tanked thelr organizational preparedness for this kind of evant at 3.4 on &
scale of 3, with 653% ranking preparedness at 4 or higher. Additionally. public
officials (N = 110} alsc projected that the population of thelr communities
believed the area was prepaved for such a disaster. Almost a malority, 48%,
stated they believed the public would rank community preparstion as either

4 or 5 on a5 point scale; the mean ranking was 3.6, B

Clearly, our interviewses assumed it is pessible to prepare for a major
chemical disaster; a mocd of fatalﬁgm did not prevail, Moreover, they
appeared reasonably satisfie th the existing level of community preparedness.
On the basis of other DEC d ra, incluélng our research on the event., we believe

that in most cases, there was a substantial overestimation of the capsbilities
of the communities studied to respond to an incident of the magnitude of the
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Youngstown disaster. However, it is the operative belilef, rather thanm the
actual capability, which is significant. The belief that the community is.
rhrearensd and the belief that disaster planning can be effective are both
assumptions that would support efforts towards chemical disaster prepared-
nesg,. The beld hat the cowmunity already is prépared would probakly net
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. It should alsc be noted that
asters which occurred arcund the

course ©f ocur s uav laft the typic
belief that chemicsal mgxéewaies T
organizational ﬂrsb “Such offic v
emergenciss was in the *esgngéagirai meahaﬂiaai, or engineering aspects of
the events, rather than in the human or social factors imvelved. 4s such,
rhis probably contributed to the beliaf that techaical seolutions were
relatively available, and were the prime components in prepaving for

T compmity emergen ncies. The distant disasters in vlaces such as Youngstown
or Waverly did not comvey to most local officials the diffd g
cemplaxitiea involved on the social and human gide of .giesQ
In this respect, the belief system, as was found at Th {see
Marrett, 1980} and 1n wmany ofher potential disaster si to he

“thing” rather than “people” oriented. :

w

VYalue Priorities

The wvalues wh$hh pre ail in any community are likely to be incomsistent,
since different gectors of & population are almost certain to disagree on
which values ave worthy of achievewent. What some groups and organizations
see as necessities, others do not. It is not surprising, therefore, that we
chserved that this is the case with regard o value priovities concerning
preparations for disasters involving chemical agents.

For example, there was an implicit and sometimes explicit idea expressed -
in many communities we studied that the publilc sector must not intervene too
strongly in private sector activities, even in matters of safety. This avti-
tude appears to be particularly prevalent when chemical producers and/or
transporters employ a significant portion of the labor force or ave & sirong
element in the occupsational base. At times, administrators in the. public
sector indicatad an almost manifest concern that businesses which provide
wages, taxes, gratuities, and other communiiy bhenefits must not be pressured
to share knowleége of hazardous materials risks and response capab1¢1twes lest
the community’s economically dependent status by jecpardized. In other words,
priority 18 given teo sconomic values. This kind of position is, in the main,
not supportive of community-wide disaster »lamning.
6f course, there are sconomic factors which act as powerful incentives
for chemical industyy organizations to undertake preparedness planning. Some
were specifically wmentioned by certain of our respondents, especially in the
chemical industyy. Amonz the incentives to plan are: the pessibiliry of lower
lisbilicy insurance rates; the likelihood of increasing the benefita by pocling
resources in mutual aid arrangements aﬁﬁitha chance of reducing corporate

s feda dude
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costs result ing from lawsults. However, factors such as these, which are
probably of great importance to QG?G;&L& headquarters, were seldom noted

and used as inducementsz by members of the public sector in the local commu-
nity. What ssemed to be more salient at the local level is the ides that the

]

economic well~being of the area is a value too dmportant to endanger.

._he public sector, in gemeral, and public emergency ﬁ”ganizations, in
srticular, also take a Valﬂe stance which places high prioricy on the safety
»f the general citizenry. Local chemical compa snies, on the other hand, tend

o éefine potential chemical threats somewhal more narrowly in terms of theix’
possible impsct on company workers and property. Additionslly, in some commu-
ies DRC studied, there was a reluctance on the part of private companies
acknowledge the potantial hazards theiy facilities pose to the community

& matter we have already discussed in comnection wirh mutual aid systems iﬁr
chemical emergencies. Companies prefer to avoid pianninb with other organi-
zations outside the plant gates since such action impiies that the company

oes indeed pose a threat to the surrounding community. It is apparent, then,
%at locdal private and public sector organizations operasts from different
walue bases and tend to use different criteria even in determining what conard~
tutes a threat. This, of course, has implications for disast ar preparadness
activities, :

f‘f ﬁ.b

AL another level, local organizations in both the‘private and the public
sector are both attempting to maximize another value, that of organizationsl
gelf~protection. This is reflected in such activitiss as bringing mass media
organizations into the disaster planning process, with the intention of using
them as public relations outlets, rather than as instruments of disaster educa-
tion or public informstioen. The major obiective of such activity seemed to be
to create a positive image of the organization and to encourage peocple to-
believe that something meaningful was belng done. In any case, the mass com~
munication system tends to be uged for individual organizstional purposes, not
for the collective good. Practices such as this one do mot support cowsmunity-
based diasaster planning. S o

The value priorities we identified in the communities we siudied seem to
both support and work against planning for chemical dimasters. On balance,
this effect is probably more negative than positive, for quite apar:t from
values, any type of planning most overcome resistances (see Quaranie;ii, 1%81a}.
Nevertheless, in any given community, it iz possible that the value placed on
saving money-through safety and disaster planning in the private sector and
the value placed on saving lives and property in the public sector can combine
in such a way that disaster preparedness has high priocvity. Ve found a few
communities where this had occcurred, although on the whole community value
priorvities did not seem to be conducive to integrated publlc and private plan-
ning for disastrous chemical incidents.

Norm Expectations

ﬁe?matlve eypea;atians exist and can be identif 1ed in any sceial
setting. This is true of chemical hazards planning in the communities we
studied. In general, these normative elements are not supportive of chemiecsl
. digaster planning, although they are not always completely negative.
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o mEny localitdes, we fou here were laws (formal morms) which served
ective barriers between loval chemical facilities and the community
response agencies. ?hsse often take the form of insurance/compensa-
rohibitions aeaipsL public workers being wtilized on private property.
ong community we bﬁ*éiaé elahorate plang Lav a large-scale community~wide
digaster &*mulatlen exercise at a local chemical plant were halted only hours
before the drill was to take place by order of corporate counsel who advised
the company not to participate; since fh&'f%‘ﬁ&??rﬂﬁﬁlﬁ he lishle 1 i
dental injuries were to ocour on irs property. Our study also cbserved that
there is a deg*ee of expectatiop, if not um fa rable anticip

local police, rescus, and medical services from the
properly equ*vpaﬁ or cognizant of the hazards of a chemieal
otally apart from whether such gveugs have a lega 1r e
gp@”tw'
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. many communities have special statutes or erd;n nees
% re pmreéneas and vesponse groups to operats, and nmost

localities have some agency which is formally designated

pvergesing csmmﬁnitv digaster readlness, Also, theve can bhe offi

legal sanctions which can encoursge prepsredness, zéi;an a8 o

organizational emergency preparedmess bodies and ovdinances das

special hazardous materials roufes through a community, are two les

legal norms which, if upheld, would enhance community readiness and mitigate

the effects of hazardous chemical episodes.
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Informal nerms also exist among community leaders which suggest that
implementation of disaster plenning can only take place a step at . a time
because theve is little community support for extensive plenning or radical
changes. Although most officials do not see much overt opposition or resis-
tance fo disaster preapredness on the pari of citlzens, the genersl public
Jndifference and wnconcern are seen as an indication that effort®: to push for
better planming capnotr be expected to succeed. In addition, in our study,
community officlals tended to perceive the public as fiseally conservative
where preparing for unpredicrable, uncertain relatively infrequent events
such as disasters is concerned, Cur field work was undertaken at the time
"Proposition 13" iype measures were being advocated and pessed, a period which
served to reinforce the concepitlon held by lecal public officials that tax-
payvers are nuot wxlilng to support "frills" such 2s more disaster planning,
even for chemical emergencies. Indeed, it was not uncowmon to hear that dis~
aster planning would be among the first community programs ta expaerience
budger reductions in the event of fiscal cutbacks,

- Im fact, our study found s reinforcement for the expectation of many
public officials that in a time of inflation and cutbacks In basic public
services, it is politically digsadvantageocus to advocate “Frills™ such as
elaborate planning for events that might never happen anyway. But as is the
case with any prevention program that works, program personnel probably
rvightly claimed they will get very few rawards or recognition for working om
chemical emergency preparedness becacse their successes, uniike their failures
and unlike the successes of other programs, are nou-svent Iz did appear
that prevention programs somefimes tended o be dropped ae%audvz parvadoxically,
the fact that preventicon works in an area means the problem is less evident:
thia ganhbe‘used s 2 justification for eliminating the pregram
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ead ?eﬁtat&Sﬂ ameng ibaa; public officials contacted by

of its study, was ounly partly balanced by the fact that
al nd state legisliation regarding the handling of
has markedly changed both sensitivity and actusl attempts
to plan For dis rs ‘ram chemical agents in the chemical industry 33 3
whole and at some tate levels., Larger national companies have issued policy
directives and instituted programs relevant tc chemical disasters, and state
agencies have set forth regulations which affect their subordinate private
‘or public units. Such activities st the top of groups linked vertically have
increased sensitivity to the potential problem and have enccouraged plamning
at lower levels which probably would not have ctherwise occurred, certainly
not as rapidly as has happened, Fuiilermore, those largs chemical companiss
that have become sensitive to gdisaster possibilities have shown in recent |
‘vears. a marked inclination to share their ideas sbout disaster plamnning and
safsty inforunation with others. : .
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. A Concluding Note
Our zasearcn in smerican communities suggest that key social climate -
elements such as beliefs, values, and ~orms are aligned iu such a way that
they exert a neutral influence at best and a& negative influence at worst om
preparedness planning for community responses te chemicsal hazards., While
major chemical incidsnte are seen ag relatively likely, other beliefs
supportive of the status quo work agiinst improvements in local disaster
plapning. Despite the fact that sirong wvalues call for better planning,
public and private sector value orientations do not always dictate similar
practical strategies, This ambiguity, combined with community normative
expectations that government ndrt take azetivist stance in this area. militate
against comprehensive community planning for hazardous materials incidents,

In addition, the sometimes sensational coverage of chemical threats by
mass media (as well as other disasters, see Committee ou Mass Media and Dis—
asters, 1980) also seems to contribute to a climate in which local groups. '
may feel it is better to keep a low profile than to have their efforts exposed
to media scrutiny. Recalling the point made earlier on the tendency for
organizations to avoid activities which could lead to reduced autonomy and
other costs, it is not difficult to see why most private and many public
organizations tend to see preparedness as visky. On the whole, it appears
that the social climate in wost of the communitlesiwe studlied provided more
digincentives than incentives for preparedness. In zeneral, unless some
dramatic event cccurs which highlights the need for prepavednecs, community
organizations—except, of course, those organizations such as fire departments
for which chemical emergauncies are highly relevent--tend to give higher
priority to other preohlems _

“This is only partly balanced by the fact that in many communities, the
emerging picture is that chemical companies, which heve in the past been
concerned primarily with the safety of their own workers and the preservation
of valuable esquipment and facilirles., are heginning to find it in their
interest to take a broader view.  Companies are coming to realize that resource-
sharing and an outward orientation--focusi ing on well-being of the community at
large-—~far from being mere altrulsm, is alsc very good business. To the extent
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As we stated earliexr, when segn in combination, varicus social climate
olements did not seem to be a positive force for the development of chemical
dizaster plamning. As also noted, this does not mean they have no influence.
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Se far in our theoretical f» ramework, we have treated threat perceptions,.
availability of rescurces, patterns of social linkages, and sccial climate
as if they were separable and independent factors in affecting disaster pre-
paradness. When they are treated together as they are in reality, what is
their effect on community preg&za&n&ss for chemical emergencies? We sxamine
what our study found in the next “ha?ﬁ@? on the planning process.
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THE PLANNING PROCESS AND PREPAREDRESS

The various activities we described in the previous chapters are all
prasumably underisken for the purpose of brining about a certain state of
disaster preparsduess for chemical emexrgencies. Is this the actual outcome?
In this chapter, we summarize what our study ascertained about the effscts
of the just-described aspects, and as such, we will reemphasize some of the
points already made. First, we indicate how in our resesrch we approgched
the guestion of the planning process and the matter of disaster preparadnass.
However, most of the chapter is given over to a discussion of our research
findings with respect fo preparation for chemical emergencies at the local
compunity level. ' We conclude the chapter with a statement on some interesting
paradoxes of the current planning in American communities for chemical threats
and disasters. ' :

‘The Nature of Preparedness
Disaster preparedneds is often viewed zs synonymous with the formulation
of formal written disaster plans. This is a very narrow view because pre—
paredness for disaster encompasses a pumber of different activities in addi-
tion to the writing of plams. However, for our research purposss, we conceived
of preparedness as invelving all those documents, activities, practices,
formal and informal agresments, and associated socizl arrangements which,
gver the long term oy t shovt teym, are intended fo reduce the probasblliry
of disaster and/or the severity of the community dizruption occcasioned by its
accurence. ’

This definition is broad im scope and was meant to include a variety of
behaviors expected to either reduce disaster-related demands oy upgrade dis-
aster response capabilities. Some examples of preparedness activities are:

~-gconvening meetings for thé purpose of sharing knowledge on
' disaster plauning: ’ '
--holding digsaster drills, rehearsals, and simulstionsg:
—developing technigues for training, information transfer, and
hazard asssssment; : ,
-~formulating memoranda of understanding and mubual ald agreements;
--puhliic education; and :
~=drawing up community and organizational disaster plans.

Thus, while formal disaster plans are seen as aun lmpovtant element in disaster
preparedness, they were viewed in our research as only one of several seta of
sctivities devised to improve the efficiency and effectivensss of z community
disaster response. In short, plamning {(at least in the seunse of writing a
document} is but one aspect of preparing for 'a disaster.

S
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Community Chemical Disaster Prepareﬁness

ous cidents invelving the sudden release of
cas ccuia.be described and anlyzed at different’
ave looked at the problem from a secistal view-
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transportation systems, and corporationg wi
ground the countyy. For example, exgmzaati Ve what
immediate response capabilities are avallabl: = naﬁieaal level among
the regulatory agenciss, the transporters, and fhe prodocers of hazardous
chemicals, Or, our focus could have besen ar the state level, sexamining and
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comparing how the problem is handled within and between these intermediate
level social entities. For instatce, we could have studied the resulis of
different

S
: enforcement pracuiccs regardlﬂ@ varying regdlatlens among staies
with regard to the production, distribution, and use of dasngevous chemicals.

However, we chose instead to focus primavily at the local vammhsifv level

and secondarily on those organizations within the communities are
somehow involved with the problem. This meant *Gﬁ&lﬁg at the ¢ safety
and emergengy~relevapt organizations of a communi y as well as ge private
groups concerned with the production, »r&nSwCIEa? fon, and storage of haszard-

ous chemical materia¢$,r

Gur focus on the local community level was not a purely arbitrary choice.
Higher level social entitiss are very important in understanding the problem,
and we did treat them as significant extra-community factors im the local ‘
situation. But sudden disasters emsnating from chemical agents oceur almost
exclusively in particular geographical loca 1tions at specific points in time.
They very seldom impact simultanecusly over a wide area, as do nur“iﬁgﬂes and
floods and as can tdrnadoes and earthguakes Furthermore, the initial
responders to such kinds of crises necesssrily have to be relevsnt organiza~-
tions in the nearest local communities. It is what the very first responders
do by way of identifving and attempiting to deal with the threat which fre-
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t gquently determines 1f the happening will be merely a minor mishap or escalate

out certain relatively self-contained functions re

inte 2 major disaster. Thus, however important supracomunity factors may be,
preparedness at the local level-is always crucial. Given this, it did seem
appropriate, at least in our imitial approach to the probelm, to use the local
community az the basic unit with which to describe and analyze preparednsss
for chemically~based disasters, ' : '

There are, of course, different ways of conceptualizing a community.
The sociological literature alome provides dozens of definitions of community
which can he useful for varying objsctives by the ussrz of the term (see
Poplin, 1979). For our purposes, we conceived of 2 community as an aggrega—
tion of people living together within a pavticular geographic avea who carxy
A t teo the maintepance
ightly different way, a
3 in a collective fashion
ore of any such operative
se concentration of
illage to & very large

aud survival of that population. Locked af din a s
community 1s a locality-based sccial system v
te splve certain everyday problems. Typicall
community in the Western world is sowe rvelati
pecple, although this core can rangs from a sma
metropoiis.
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‘their problems. Thus, for example, community.

It should be cleasr from this tha: an operative community cannot be
totally equated with the formsl boundariss of standard govermmental entitieg,
be they a country, a city, a township, or some ather Incorporatead legal unisg,

The vary concept of community tries to indicate that what goes on within the
formal boundaries of legal entities often does not adequately capture the
ways 1n whieh people and groups are often collectively organized to handle
Teparationz for handling
chemically-based disasters cannot be understood by locking Just ar rh
tion in the largest formal governmenral antity in the ares, say
sovermmental entitles in and around that city, which may be ot
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-towng, villages, or incorporated localities, are usually part of the communitcy

7

in that area, and their preparedness status has to be undersrood as well for
an . aeeurars comprehension of the situation to be reached,
The descriptive and analytical importance of this goes beyond the
poin® that multiple govermmentsl entities may be part of the operative
community in the area. There is the guestion of who has prime responsibilicy
5

&

for disaster preparedness. Which organization, if any, plays the lead role
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There is z2lso the related fact that there are di 1t bases o
izational authority within Unired States compunities, with complicated
relationships between the public and private sec “or example, there are
community sgencies whioh are-exclusively publie in nature such 88 municipal
police departments, But then there sre alsc quagi-public groups such as most
utility cowpanies and other soclal entities guch as railway companies which,
while privately owned, are subject along gome lines ¢o detailed public
regulations, Finally, there are the private organizations, Different conm~
nities have varying combinations of these four kinds of organizations within
them and who has influvence, DPOWer, and guthority over whom may be a very
Intricate matter, As an 1llustrarion, the rhenomena of the so-called “com
pany town” may be noted where publie authority ig ofren secondary to private
influence and power, There are communities, including several we studied,
where the local chemical industry is gso dominant, that they can be approached
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as company towns,

Ancther complicating factor ig that, given their unofficial existence,
it may be unclear if certain geographic areas 8Ye or are not part of rhe
compunity’g concern, and which ovganizations, if any, havs regpoasibilicias <
over particulsr nearby areag, Especially Miside the boundaries of citieg
{and sometimes even within them), it is not always clear, legally or otherwise,
who if anyone has orime responsibility for differsnt kinds of commnity-
relevant activities, In rural areas, for example where many transportation
aceidents occur, Yesponsibility Ffor different kinds of emergencies may be
infleenced by in consistent legal statutes, informal intersrganizatioual‘
understandings, and traditional ways of dodng things based on long~Fforgotten
historical happenstances., fn an szariier DRG study whick focused on the
delivery of emergency medical servi 2%, it wag net infrequently found that
those ambulance sexrvices angd hoapitals which were iInvolved in the delivery
of such services, resulted from 3 mixiture of the Just-noted rossibilities
{see Quarantelli, fortheoming) .
The fﬁnal'éampliaating facror we might note iz that the ralationship of
Supracommunity organizations to the local community can he both complex and
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indirect. Alrhough in the United & g is & formal go 9afﬁme tal
hierarchy from federsl to state to some kind of local incorporated emtity,
there is no automatic snd direct ifmposition of guthority Ifrom the ton down.
Lower-level governemental unlts have different degrees of aubon pro-
rectaed by law, as well as & widespread political wariness of niion
from the rop. On the cother hand, higher lavel organizations

of devices at their dispesal ranging from iizity and reco

mandatory program requirements and laws s can e used in

and indirect ways to implement changes. example, the Un

govermment does unot through federal law ctlv dmposs land

on floed plains, but does indirectly try to affeci preparedness by g
the pessibility of obtaining variocus kinds of federal funds contingent on
the acceptance of f£lood insurance and other measures which can be initiated
by local level gntities {see White, 1573}). .

'3

we were faced, In each particular case, with having to
bagic guEQtisas:

Thus, by using the community level as our prime £
T eac

;e What were the community organizations which had r
for preparing for sudden chemicaliy-b i
specifically, which formal group of ©

community was salient in taking the 1
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paradness?
2. What was the basls for the assumptioc
‘ the preparedness attempted or, WmoYe sp
H1 3
public oy private, prepaved for acute Chtmi
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community equal

at was the éﬁiaticashi“ of auﬁfaaﬂﬁmuni ¥ organizations ?@
he local cammunityg or move spacifically, were some aspec

f preparedness for disasters resulting from chemical agents
seen as other than local organizational responsibilizy?
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These four questions essentially stem frem the fact that the operat]
local community is not necassaxiiy @ngruent wzth tbe gsuﬁd rieS of some
formal govermmental emtity. T apal wesg for
sudden chemical disasters, i astar~
relevant organizsations din ¢} isastar
preparedness resnonszaiiit} Assu it

the gecgraphic arvea in whi

of suyracemmuﬁi v organiz
aspects of the community
it does captuve some of t
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Thus, in most American communities, research by DRC and others has shown
that preparednesg for a&turai disasters ig gene*aziy the major responsibilicy
of one organizarion, the civil defense agency in the largest govern-—
mental entity in the gsc ic area (see Dynes and Ouarantelli, 1977). Such
responsibility does nob that'the agency is the only one involved in
disaster preparedness orf aven that it is the mest opevationally imporiant.
Rather, it is that whatever tna crganizatigﬁ, it Is the lead one in LaTilna
attention te the range of naturil hazarde in the area; in helping to coordinate
the activities of other groups involved in planning for the problem; and in
providing disaster-relevant resources such as warning systems, an BOC,
specialized equipment and information on how to prepare for natural disasters.
Furthermore, the key lead crganization and cther community emergency groups
accept that nsatural disaster pr&pareéﬁass and vesronqe is g local community
responsibility, even though the overall plamnning might indicate the fnmvolve-
ment of some extva~community elements for certain specific problems. Thus,
in most localities, there is usually one key local govermmental organization
which has the prime responsibiliry for thinking about and preparing for
disasters from natural hazards anywhere in the operative commuaity.

With regard to overall preparedness for technological disasters generally,
which include sudden chemical disasters, there is seldom ome organization
which assumes the responsibility. We found most civil defense agencias are
only peripherally involved in preparations for disasters resulting from chemi—
cal dangers. Many municipal fire departments do have an interest in such
kinds of hazards, but they very seldom serve as lead groups among other
emergency operations: furthermore, fire departments almost always operate only
within well defined jurisdictional boundaries and cannot have a specific mis~
sion in the operative commumity as such, Some lecal chemiczl plants, often
reflecting corporate policy, may undertake major disaster safery prepavedness
activities, but such a concern very rarely is expressed in any assumption of
a lead role in the ouemahave communtiy genevally. Thus, there typically is
no one organization with major responsibility for overall preparedness for -
disasters frnm chemical szents in wmost communities.

Given that, it is uot surprising we fau nd it rare for any local ovganiza-
tion to undertake an oversil chemical risk assessment of the community. In
parts of the private sector, such as among chemical plants, fherﬂ may be
vuinerability anslyses in terms of their own internal operatioms, but this
interest is not extended to the entirve community. Similarly, such trazmsporters
as railroads may be aware of hazards frow their cwm Eunczieniﬁgg although even
this informstion is often weluctantiy 1f at all shareé with other community
groups, BSome lecal govermmental environmental agencies do at times acguire
some understanding about the kinds and range of chemical risks in their
localiries, but such knowledge is not systematicslly acquired. We alsc found
that even amuvg community emergency otganizations, awareness of the specific
hazardous chemicals manufactured or processed in their avea tended to be very
low. Thusg, in the overwhelming majority of American communities. thers is
neither ope orgsnigation nor a collsefion of organizations which could or can
provide a good and complete chemical risk assessment of the area.

8
i

Furthermere, little effort normally is given by eny local organization
to coovdinating whichever community groups do have fragmented interests in the
mple,

problem of dangerous chemicals. For exam At 1s widely zecognized that
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evacuativn is a central question to'be addressed in prepavring for disasters
from chemical substances. Bub our siudy showed few attewmpts at the local
level zo organize and ingegrate the multiple groups which would necessarily
be involved in. asuch apn activity. Greater attempts at planned coovdination
of all kinds, however, can be seen where industrial mutual aid systems exist.
But such systems are not found everywhere, including communities with fairly
obvigus potential risks, In most loecalities, ther

here simply are not lead
organizations attempting to coordinate the azctivities of those groups con-
cerned in soms way with preparving for chemical disasters.

Given the usual lack of coordination, it almost EGfEGJSi as our study
how, that often there will be problems at the community level with

¥ t¢ both awarsness of, and preparations for, mabilizatla of resources
. for such disasters., Thus, while some local fire departments sometimes
do have an awareness of the resources needed to deal with chemically-based
disasters, most other emergency organizations have little knowledge of any
kind about the problem, and there is little cemtralization of information
about possible relevant resources., In fact, in planning efforts it is
generally overlooked that in all probability, police department rather than
fire department persomnel will be first on the scene of at least trangpor-
tation-related chemical disasters. Yet pelice organizations have much less
knowledge of the rescurces nesded than do fire agencles. Actually, very few'
locally based grvoups have the specialized persomnel, raiavant_ information, or
special equipment required for fzghtimg chemical haza rds, or even. the knowledge
of where such rescurces could be located and obtained. Except for some chem—
ical plants, there seldom Is & iéca¢ source which can even quickly provide
information about relevant resources. -

=3

Part of the reason for this ignorance of resources probably stems from

the pervasive division of American 1life into public and private sectors.
smong other things, thils leads to an additional mutual ignorance of what the-

organizations din the other sector have planned and could do. Local fire
departments ave usually the major and often the only point of contact betwee
local emergency organizations and chemical companies in an arsa. Because: Qt
the narrowness of this linkage between the twe sectors insofar as di s&ﬁtar
preparadness is conéerned, knowledge of general community disaster planning
is scanty among local chemical companies. Similarly, DRC found most public
gafetry agencies knew lirtle about what the cempan;es were preparsd to do im
g major chemlcax SRMEYIENCY. N ‘

But preparadness in part alsc depends on how a chemical threat is defined
aud here, too, the public and private sectors differ. The chemical plants;’
all private,; tend to ééfiae'pu*ential threats from chemiecal agents in terms of
their possible impacL on company property and workers {at the corporate level

o

of course, they can be concerned with threats fo the public from transportation

accidents). HMasgs emergeney ;ﬁw cles, primarily public, Instesd define such -

threats in terms of pessible 1 ;Qiﬁﬁ on the population at large and the general
73 1 a §

functioning of the operative comm
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sectors tend to use different L?iia: in determining what constitutes s
threat, with obvious implications for zssumptions of responsibility for plan-

ning for chemical disasters.

¢

Even when the public-private distinciion is blurred, the very separation
tends fo reinforce a reluctance by public groups to sesume rvesponsiblity.
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For example, hazardous chemicals are often transported on public roads or
waterways, but the tranporters ave usually private companies. Our study
clearly showed that piarningi&ﬁ’chsm*ca1 disasters resulfing from transpor
tation accidents iz seen as primarily other than local community reepensi~
bilitv. In fact, until the recent occurrsnce of dramatic . transportstion-based
chemical disasters, extremely little attention was paid to the possibility of
. such ev ents by any public group OFr agency in tbe camrunif;as e 3tué§eée

Tha public-private division also affects what spatial localities are
covered by whatever chewical disastetr plamning is undertaken. There are’
often legal barriers between local chemical installatiens and the public
; emergency nrgenizations in that community. This wmay take the form of
insurance/compensarion. prahibltions against the use of public workers on
private property.- En~§lan: accidents, thersfore, are not viewed as & general
comminity concern. One consequence 1is of*eﬁ a lack of involvement by public
organizations in chemical disaster preparadnass for certain spatlal areas .
even though they are within the operative community because they are viewsd
as private spheres of responsibility. -~

 The problem is compounded by the fact that there is also a tendency for
chemical disasters to occur in or around spatial localitles for which responsi-
bility is "unclear.” TFor example, tramsportation accidents tend to occur at =’ -
points of entry into private property, at the juncture of private railway
tracks and public roads, etc. Even apart from unclear private and public
boundaries, disasters invelving chemical agents are morve likely to occur in
geographic areas where coverage and control by the ususl govermmentzl groups
may be either very complicated or very wesk. Instances of the formet are
accldents involving hazardous chemicals which occur in port ox river areas
which almost invariably are cut across by a different variety of jurisdictions
from different governmental levels. In such situations, no cae may plan
because of the assumption that other parties have responsibility. Even if
there is disaster preparedness there can still be gaps in coverage unless
coordination is very tight. On the other hand. complexes of chemlcal instal-
lations can be found awsy from built up residential areass, in sparsely
populated zomes, or in semi-rural locations. Such locations are often con-
siderad a nominal feepon31bility and are weakly serviced by the emergency
organizations in the community. Due to overlapping or nominal jurisdicrions, |
parts of the geographic area of an operative aommunxty m&y not be coverad by
adequate chemical disaster plamning.

Local respeonsibility for preparing for disasters from cﬁemiuax agents is
also partly undermined by the activities and actions of supracommunity organ~
izations. It is true that along some lines, such higher schelon activities
have created sensitivity to the potential problem and have encouraged some -
community-level planning which probably would net have orherwise occurred.

In recent years, in the United States, federsl and state legislation regarding .
the handling of hazavdous materials has markedly changed both sensitivity and
actual attempts to prepare for chemical disasters in the chemical industry

as a whole and at some state levels. Larger national companies have issued
policy directives and imstituted programs relevant to chemical accidents on a
large scale, and state agencies have set forth regulations which affect their
subordinate private or public units, Such higher echelon activitise have
undoubtedly spurred some lower level activities. We found some evidence of
this in the communities we studied.

72



On the other hand, this approach tends to discourage local initiative

and reinforces the notion that disasters involving chemical substances are
not primaxily a local responsibility. The very social organization of hier-
archical but diffused organizatioms leads to 2z aSE“*&E‘Gﬁ between whare
policies are made and where operations are conducted., Thus, while plants in

Iocal communities produce the hazardous cnem*~“¢ nd the dangerous substances
"are transported by means of local roads, waterwsys, train tracks, etec., the.
control of general planning for many plants and %fawskcr?srs tend to be '
supracommunity. That is, many plants are simply local cutlets for natiomal
and international corporations with headguarters elsewhare, and mamy of the
transporters are subject to state and federal regulations which supcrsede
ccal ordinances. Given all that is going on outside the local communicty, it
5, therefors, not surprising that extra-community sources of information and
id for chemical disasters are not widely known at the local level. The pos-
sible exception to this is the existence of CHEMIREC. Only a few lo al
organizations are aware of where they could turn, and even wirhin the ETOUPS,
the knowledge is often of a personal rather than official nature.

bt
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Yet, no matter what the preparedness and planning are at supracommunity

- levels, disasters involving chemical agents impact only at the community ievel.
"It takes time for supracommunity measures to be implemented. and for extra-—
commumnity aid to arrive. Thus, leocal communities have to prapare at least for
the emergency period of chemical disasters. But as the DRC study showed,
while there are marked differences from one locality to another, there is-
relative little community-level planning for chemical disastevrs in smerican
society. The matter is not seen as a generally salient issue -in most commu-
nities, and little effort is directed toward addressing the problem. The -
questilon is given low prisrity in overall community disaster planning compared
to prepareduess attempted with respect to other disaster agents. This is

true even in localities where there is awareness of the possibilities and
potentials for local chemical disasters. :

Among other things, this lack of priority leads to different degrees aof
preparedness in the _geographic area of the operative community. This uneven~
ness of preparedness is reinforced by the division o; secial life inte a public
and a private sector In turn, this typiecally means a lack of organizational
jeadership, poor knowledge of risks, and a weak resource base in preparedness
for chemical disasters.

ngﬁ Paradoxes

There are many interesting paradoxes in the planning for chemical threats
and dangers. Among the major ones are the following.

1. Chemical facili ties that engage in the most planning are not the
ones that most need to plapn—--at least from the perspective of
the communities in which they are located. Examples include
large, wealthy, safety-minded corporations, as opposed to smaller
local companies which can 111 afford elaborate safety planning,
and moadern uhemica? complexes, located far from areas dense in
population, as opposed to individually isolated older facilities
near residential neighborhoods.
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Chemical companiss tend to ses accidents and catastrophes

as points on a continuum, and thus to ses disaster plamning
as an extension of evervyday safety plamning. One consequencs.
is that, when an in~plant aceident occurs, all energy is
dirscted to containing and reducing the threat, little to
informing the community of the attendant hazards shotld the
threat not be contained. In the event that containment
efforts are not 5“FC&S§LU1, this entails a greater hazard for
the af fecteé ccmmunluv due to lest warning time. ’

In contrast with the patural disaster situation, Lher“ igs no
one organization on the local level which has responsibility
for both planning for, and responding to, disasters resulting
from chemlcal agents. Civil defeunse has both planning and
operational responsibility in the former, while in the latter,

the local organization most likely to be prime responder, the

fire department, is usually not inveolved in comprehensive plan-
ning for the respomse. Iateresting also, while most Fire
departments see themselves as having the prime respo&s:hllity
for handling ocut-of~-plant chemical disasters, few other emer-
gency relevant organizations assign *haf respon eiH fﬁv to the
fire services. ;

As is the case with natural disasters, the first responders
for chemical disasters are overwhelimingly likely to be local
organizations., Howevar, in contrast with the natural disaster
situation, the most firmly established and routine procedures
for dealing with chemical disasters involve links with extra—

-community groups and organizations, such as the manufacturer of

the chemical or the parent company in the case of a chemical
plant.

Newer and more concentrated chemical complexes in industrial
parks seem to engage in more Iintensive and extensive disaster
planning than do older and more dispersed chemical companies.

In general, however, as a result of zoning and land use policies,
the newer complexes in industrial parks present less threat to
Burrounding areas than do older companies freguently located near
residential neighborhoods., Therefore, more rescurces are some-
times being used for disaster plamning in the less potentially
hazardous areas.

Planning for plant safety incidents and planning for disasters
tend to be viewed as the same thing in very manv chemical com—
panies. At best, the two are ssen as points on a continuum.
It is often unrecognized 1 ﬂat there might be a qualitative
difference in the planning nﬁnaﬂsarj and response required for
the two kinds of situations. Accovdingly, prepareédness which
is excellent for accidents may 1ead to a mistaken belief of
being prepared for disasters.

If 5nelmajor organization im a commmunity takes the lead in
preparing and plamning for chemical disasters, there is a
tendency for other local organizations to slack off. Due to
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the speclalized Interests and expertise of the lead oxganization
involved, one possible consequence of this 1s sometimes an ;
unbalanced emphasis in the preparations and planning for disastsr
tasks and ralevant resources. More important, it is posgible |
overzealous organizational leadership may discourage acy

~ing £

board active imvolvement of cther groups in prepar
emergencles.

jat
%

8, While pre-planned mechaniswms exist for chtaini
expertise as well as mobilizing specialized pev
ment, the initial and prime vesponders to a
‘usually have major difficulty in simple identifying wha i
hazardous materials are involved. This is especially true in
transportaiion accldents where multiple chemical substannﬂs
often are involved.

Overall, we can conclude from our research Tindings that disaster pre-
paredness for chemical emergencies is neither accorded high community priovity
nor undertaken well. Not only does plamning for chemical disasters guffer
from the problems attendant to all geﬂera? disaster planning in American
communities, but it alsc has additional problems of its own. In pavticular,
disaster preparedness for chemical ewergenc1es is plagued by the publie-

private sector division im our society, and also by the fact that the local
community (which necessarily has to be the first responder) has generally
less capability and knowledge for dgaliﬁg with chemical emergencies than do
extra~ and supracommunity sccial entit :
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"Part 3. FIHEDINGS FROM THE STUDY: RESPONEES TO EMERGENCIES

ud ﬁ this report, we examined how well American
communitisg are prepared fo uite chemical emergencies. T? this pari, we
turn to the orgsnized response whlch gecurs in chemilcal emergenecies. In
general, our study loocked at three interrelated matters: tbe,ezteet of pra-—
- parsdness plamning on responses; the tyaical characteristics or patterns of
P

response to acuife chemical emergencies; and, the similarivies and differences
hetween responses to chemical and aonbhemi'ai disasters. .
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In the just-conel
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Presumably, preparedness measures are undertaken to enhance responses, if
not to actually prsvent the disaster threat from securring. But iz is not
just a matteyr of there being some preparedness planning, since some planning
may be more appropriate than other. We, therefore, set forth some general
principles of disaster preparedness which DRC and other studies indicste are
involved in adequate planning. We then contrast that ideal with the getual
state of disaster preparedness for chemical emergene*ec zs it effects respomnse

The rdsponse in chemical disasters has to be visulaized in dynamic terme
There are first the situational and impact comtinpencies which will stzuature’
what can and cannot be done. Particularly ngartaut in what will occur are
the inigial definitions of the emergency situvation and the actions of the
first responders at the disaster site. Fina}ly, the disaster site serves as
a point of ocutflow as well as convergence of people, things, and information.
We therefore discuss the characteristics of organized responses in chemlcal -
emergencies in terms of contingencies, first regponder definitions, and the
‘convergence-outflow pattern. ’ ’

It might be argued, as It is for some other kinds of disaster agents,
that hazardous chemicals have certain distinctive qualities which will affect
planning and response. We therefore examine to what extent dangerous chemi-
cals present a distinctively different kind of community risk. We then look
at the similarities and diffevences between typical resyeuses-ln chemical
emergencies and in other kinds of disaster, especially those invelving natural
agents.

With this part, we finish our discussion about cur research findings.
However, there is a final chapter which summarizes our general comiclugions
and points out the applied and theoretieal implications of our waak and sug-
gests future research possibilities.
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CHAPTER X

EFFRECTS OF PREPAREDNESS PLANNING ON RESPONGSES

In this chapter, we examine the effects of disaster preparedness
"planning oo responses to chemical emergencies. In part, what one means by
the word preparadness will affect what one sees as the relatiomship between
preparedness and response. Thus, in this chapter, we flrst discuss the
. principles of good community disaster preparedness, as defined by reseawch of
the DRC and others. We then turn to summarizing how responsas in chemical
emergencies are affected by preparedness at the overall community level and
the organizational level, and *{n the public sector and extra-community secter.
We conclude the. chapter with the observation that while chemical dissster
preparedness in most. American communities leaves much to be desired, where’
planning exists, the responses will be morve effective and efficlent.

Misconeceptions About Disaster Prepareduess

'If the preceding chapters seem to palnt a bleak picture of comprehensive
lgcal preparedness with respect to chemical hazards, we only reflect the '
expressed views of many local officials and mewbers of disaster plamning and
and response organizations we contacted in the course of the DRC research.
Many of the .concerns expressed by local emergency personnel regarding plan-
ning for, and respoase to, chemical incidents related to certain character
istics of the chemical agents themselves—~for example, the difficulty of
identifying the exact nature of a particular toxic hazard because the con-
tainers may have been ruptured In a transportation accident. However, other
reservations expressed about organizing locally to plan for hazardous materials
incidents vevealed the same kinds of problems which need to be addressed in
planning for any type of community emergency. We therefore now address some
principles of. community disaster prepareduness which would facilitate plannzng
for any type of agent~*natural or Leghnmlogical

Disa$ter reSéarch has consistently found certain misconceptions prevail
about disaster preparedness (see Dynes, Quarantelli, and Kreps, 1981). There-
fore, we will first indicate what disaster preparedness is not, before we
demonstrate what it should be, as suggested by disaster- studies. L was
rather notilceable in ocur sfudy that the same general mythologies and miscon-
ceptions which exist in other areas of disaster plamning, alsc abound in the
thinking and activities of those concerrned with preparing for chemical disas~-
ters, thus affected thelr respouses to such emergenciles.

Preparedness is not Formal Disaster Plans

As we have already noted, preparedness is often equated with the existence
of written disaster plans. Officials tend to beliéve that, once they produce
a written document outl;ning resources, lines of responsibility, and disaster—
related tasks for an organization or community, the planning task has been
accomplished., This may explain why local community officials seek and use
"model"” plans. It seems quicker, easier, and more economical to devise a
local plan by copyving or adapting one from ancther community than to “start
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from scratch' in rhe local commun
short cuits do not producs the de
plan is an essential element in
cannot be achieveé merely by dra
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Ty, En reality, howew these kinds of
ired results. Despite tne fact that a formal
havpia ning process, community preparedness
ting plans. <
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Te be useful, a leocal dxsaster plan must rest upen a ctrong foundation,
consisting both of accurate facts and the proper social and peliticsl precepts.
Good preparedness begins with the reco gnition of the need for risk and vulner-
ability assessment, collective vescurce wmoblldizstion, auitiva:isn of ‘=&
hospitable social climate {e.g., supportive i i attitudes)’ and

to g

development of social networks conducive to getting hiﬁgs done. When these
elements are present, they enhance the probability that official documents
{such asz disaster plans) will be useful, Disaster plans are Important, but
they stand in the same relation to community preparedness as a blueprint does
to 8 building; much more is actually involved in constructing a building than
is shown on a blueprint. Similarly, plans may show the structure and dimen-
sions of a projected response very clearly, but they are a relatively poor
representation of all that 1s entailed in actuslly organlzaing an adequate
disaster refponse. No one would eguate a blueprint with an sectual building:
gimilarly, no community emergency organization can equate the completion of

its job with the writing of a disaster plan. To be useful, plans must actu—
ally be used in disagster. The probabiiity that plaps will azctually be used

iz higher if they are factually accurate,. relevamt, widely understeod, and
percelved as legitimate by emergency cfwaﬁxzat ons and invelved others in the
community. There is no substitute for the ezperience gained from going through
all the steps involved ip disaster piann?ngmmthe meetings, discussions, debates,
rehearsals, training sessions, and related prepareduness sctivities.

¢

Preparedness is not a Product

In a similar vein, planning 1s sometimes thought of &s something which,
once accoumplished vis the production of a plan, ls over once and for all.
It would, of course, be very convenient if this were the case, but the nfure
of community settings, as well as the nature of disaster agents, dictate that
preparedness be an ongoing process. This is true in two senses. First, as
indicated above, preparedness is achieved, in part, through the experience of
working through the planning process itself, e.g., assessing risks and vulner-
abilities, and creating c¢r enhancing linkages among organizations, and 30 on.
Second, preparedness must be though of as a process, because it is affected by
community and organizational changes im resources or capshility as well as by
changes in the number and natuve of local risks, e.g., budget or eguipment cuts,
or the provision of new hardware or facilities. Moreover, even if material
regources remain more or less comstant, new people are continually entering
emergency organizations, and they must be brought intc the planning process.
On the demand side, any number of factors can affect vulmerahility: population
shifts can alter the number of people at risk from different disaster agents;
changes in land use can occur; transportation routes for hazardous materials
may be modifired; new proeduction or storage facilities of dangerous substances
may be located in the area, etc. Because the local scene is not static, pre-
parednesg can never be accomplisbed once and for all.



Preparedness is nct an Extension of Bvaryday Qperat ilons

Pricr to conducting resea ﬁ on chemical hazards, DRC studied the

prﬂ%lslsn of emergency medical services (EMS} in disasters and mass casualty

tuations (Quarantelli, forthcoming). In this study, it was noct uncommon to
heas local emergency persomnnel express the idea that special disaster planning
"{s pot zll that necessary because the provision of EMJ in mass emevgencies is
very similar to the provision of EMS in daily girnations, the only difference
being one of quanfity. In short, the idea was expressed that dissster EMS is
like everyday EMS, only more so. In other ctudkga, personnel in diiferent
emargency-relevant srganizations have sxpressed similar statements abou»
rheir own corganizations. In the current study, the notion was expre gsed, par-
ricularly among chemical. industry personnel, that preparedness for aﬁriaas,
acute toxic releases, chemical explosions, and other mishaps is but an then«
gsion of evervday corporate health and eafety measures. -

We found this type of thinking was far more common ameng communities snd
0v9anlzat&ans which have never experienced a serious disaster than smong those
which have. Familiarity with the functioning of comuunities in actual disas-
ters or mass casualty situations leads .o ap awareness of ecrucial gﬂmlitative
differencés between these situations and the ongoing, nvggnawy aoctivities, of
community emergency organizations. The three examples below illustrate some
of the ways in which disaster and everyday operations differ.

A, Because large-scale emergencles place increased demands on
many organizations and because community resources may at the
same time be depleted, Lammunity organizations must depend upon

one amother to a greater degree in digaster situations than
during normal operatlons, In 3 crisis there is a movement away
from the everyday decentralized system of community functioning
towards a temporary, more centralized system {(an observatiom .
made over two decades ago, see Thompson and Hawkes, 1962). In
thig sitvation of incresased interdependence, everyday boundaries
{e.g., among political jurisdictions or between crganizations)

‘may not be maintained. In fact, in chemical emergencies, it is
typical for jurisdictional boundaries and domains to become
biurred and indistinct at the height of the emergency (see
Quarantelli and Tierney, 1981). There may be more sharing of
personnel, tasks, and equipment than normal. In those chemical
disasters where mutual aid system plans become operative, this
always occurs, but it alsoc happens when the response is eﬂexgent
or ad hoc. Community organizations must understand each other's
functions and capabilities and must be prepared to work together
smoothly, since this is what must happen in a major disaster.

B. It is not unusual for organizations to lose asutopomy (comtrol
over their own functiaﬂévu} in disassters {Dynes, 1973). This
is particularly true cof groups in the pTiV&EL sector and non-
emergency public agencies. When a community's ability to function
is seriocusly threatemed in our soclety, respomsibility for

citizen security and well-being usually reverts to certain civil
aathcrltiesi _The mayor, the cownty commissioner, or some
other local executive may declare a state of emergency and assume
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In the chewmical hazards area,
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For example,

swift response is

an absolute necessity for the fire service operating on an

evervday basis when responding to structural fires,

Dealing

with unidentified chemical substances or materials whose proper-

ries are

not thoroughly understood may require a very different
response on the part of the firefighter;

delaying the response
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of situation (see Baer, forthcoming).
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Preparedness Planning is not Almed st Prevention

Disaster preparedness wmay reduce some risks, particularly
Planning can not be aimed

area, but it cannot eliminate them.
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it can hal; reducing the unknown variaﬁies in
anticipated problem sirtuations. ifteﬁ the best that community preparations
can do is to veduce the negative sffects ef a disaster event. Thus, witigation’
vather than prevention is the more rea sonable goal,
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Similarly, it is not possible to totally preplan the response to. s given
disaster agent. Planners must build in flexibility, that is, anticipate the
kinds of problems that are likely to arise—e.g., with evacuation of large
numbers of people or of certaln special categories such az the elderly--and
attempt to reduce the confusion these problems might produce. There are
syxp}v too many unknowns in an actual c|sastEE to plan for all contingencies,

se if

c
However, plamning can result in a highly satisfactory disaster respon
it is geared towards upgrading the capacity of emergency organizatio
£1 xibly, correctly, and promptly whan disaster strikes.

So far we have noted widely held but iqccrrect views of preparedness
planning., What, then, are more valid views of what is involved in preparing
for disasters? We now turn te a discussion of some of the more ilmportant
aspects which should be involved in disaster planning.

Preparedness Planning &ims at Thoughtful Response

Preparedness seeks to insure appropriate. actions by responders. Training
people in disaster response should emphasige the importance of aatirg upon the
basis of valid knowledge. In the urgency and confusion of the disaster emer-
gency period, the pressure on responders to engage in asction—any action-—umay
be almost overwhelming. However, sometimes, particularly in hazazashs
materials incidents, the best &sti“x to take may be no immediate actiom.

We could cite any number of case which hasty and incorrect actions on the
part of the first responders at the @1te aF a chemical spill did nothing to
improve the situation~~and may have made it worse, Good planning reduces the
understandable tendemcy to act impulsively in a crisis situation and amphasizes
the payvoffs which result when measures that ave known to be correct and
effective are undertaken judicicusly.

(-.
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Preparedness Planning is Realistic

Plamming should be based on what is likely to happen. Those responsible
for community preparsdness should steer away from adopting measures which '
requive people to drastically change their typical ways of doing tmings“
Rather than expecdting people to change thelr behavior in order to conform to
disaster plans, planning measures should be tallored to the behavior of people.
Directions Lo emergency organizations should be expressed simply and in a
straightforward manner. Elahdrate systems'@f passwords and suthorization
should by bypassed in favor of s hadges and ceolor-coded clothing, so as
to make mutual identification sir i responders. The natural tendency
for members of the victin popul o converge on a disaster gite or Lo
inundate the telephone system wi h requegts for information about loved ones
shauld be taken into considevation. An awareness of the fact that, in dis-
aster, people are going to behave in ways that are naturzl te them, and not
accovding to scripts devised with the ideal respomse in mind, can help plan-
ners avoid costly mistakes. '
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Preparedness Planning is Based on Knowledge

Two kinds of knowliedse are essential For planners. The first dincl
y tion about the wavs people and groups respond to disast
esgentially general knowledge in which communities can p*ﬁba'ly x;ebt to
: slatively little variation. Understanding of gene ol

spects of disasters is crucial for this purpese. The second bo i}
edge is more varied, comsisting of information about the visks &Ké demands
ed by individiual communities and the resources that can be b g _

eaxr ta combat them. The first kiﬁd of Rnﬁnle dge ~~imtermati ab&ui hnw
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he second type of -ncwledgaaw ﬁtﬂrmation 9 risks, demands. and resources
as discussed in chapters V andVIi--insures that the community has the quart-
tity and guality of preparedness it requiresa.
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Preparedness Planning Focuses on General Principles

_ “As we 'have already noted, it is impossible to plan i
contingency that may avise in the course of a natural disas
~materials incident. In many sensss, ﬁach such event i
is-much to be said for a very genersl plan, which clearly
lines tasks, responsibilities, lines of authority, and loc
but which does not spell cut in exhaustive detall every as
pated respomse. Potentisl usevs of dilsaster plane are genaraliy’nst wi
to plow through a multi-volume document compriged of ce‘nrai hundred pa
To make sure that the plan will be read and used, it should be relative
short and siwple, perhaps with accompanying appen whi h ﬁasc11h@ the
: detall, and which

digaster responsibilities of specific agencies in
he ﬁve:al& community
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relate the aciivities of individual organizations
response.

Preparedness Plamning Iovolves Education

If a disaster plan is to work when needed, both its content and its
incént must be conveved to those who will be involved in the vesponse and
those who are 1its intended beneficlavies. Planners must communicsate just what
those involved can expect in the event of a community crisis. Members of
rasponding organizstions must know not only what to do, but alsc what rol
their organization playvs in the larger response; local officials must under-
stand their functions and vesponsibilities: and the genersl citizenry must,
to the greatest extent possible, understand what goveroment, EMETZenty
organizations, and even local Industry, are prepared to do for them and not
to them.

Preparedness Plapning Overcomes Besistance

Planning for disasters is not : met with enthusiasm; indeed, it
almost always resisted--if not actively, then pass] nsly, Sﬁmszimes.resiétance
centers on disputes about the nec ity for preparedness or on the degree of
preparedness that ig desirable, particularly true in the area of chemical
threats, both because they are relatively "new" hazards in terms of public
awarensss and because even experts disagree on the degree of risk they present.
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Reluctance to prepare for disssters can also have its gource in any of the
"social climata” ot "social limkages™ factors already discussed. Finally,
people are often releutant to participate in community preparedness efforts
because 1t is costly for them—in terms of expending time, relinguishing a
degree of autonomy, taking on additional responsibilities, or simply doing
things differently. Whatever the reason, attempting to develop a community-
based response capability 1s almost never an easy task, Measures which seem
necessary and self-evident to those charged with responding to disasters may
seem frivolous to others whose participation is essential. Thug, those who -
are responsible for community emergency preparedness must alsc be ready to
ses others on the idea that preparednsss is necesgsary.

T The Actual State of Preparedness

If what we have just discussed 1is disaster preparedness, particulariy
good disaster preparedness, what was the actual state of preparedness in the
localities we studied? The actual picture falls quite short of what might be
desired. However, wherever there was any degree of preparvedness planning,
there was some positive effect on responses in chemlezl emergencies.

Overall commmity prepavedness, specifically for chemical dizasters, is
either nomexistent, poorly developed, or merely a paper plan in most commu~
nities. Ounly in scattered localities did we find anything resembling
community-level planning for chemical emergenmcies. We veached this conclusion
not only through our preparedness study of 19 communities in the first phase
of our work, but alsoc through our observations of actual chemical threats or
disasters. The exceptions tended to représent larger communities or those
with large chemical industrial complexes.

Given that the prevailing state of affairs in most localities is oversll
comrunity unpreparedness for hazardous chemical incidents, it is not surprising
that responses are affected. Responses to actual chemical disasters, we
obsexrvad, tended to be ad hoc or crude, often with gross applications of
general disaster plans, or attempted to be applications of standard operating
procedures (50Ps). In the absence of ‘overall disaster preparedness, first
responders show confusicn in their reactions, local agencies exhibit difficulty
in crganizing themselves, and extra-community groups are delayad in getting
involved in the emergency. : '

We noted that where we found any overall community preparedness, there
was some effect on the response. Even when the plamning was not followed in
detall, and it very seldom was, the pre-disaster preparsdness slicited a
quicker and smoother response. In some verv rare caszes confined sglmost
exclusively to in-plant accidents, responses to acute chemical emergencies
were strongly structured by the disaster prepareducss.

It was one of our research findings that organizational preparedness ie
almost as weak as community prepsredness. This observation also supports our
first phase finding which noted that most emergency organizations in the public
sector, with the exception of fires departments, are poorly prepared for acute
chemical emergencies. Even fire departments, particularly those of a veluntary
nature and in nonmetropolitan areas-—which are the majority of departments in
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the Tnited States-—often have given 1itzle thought, and have taken few specltic
steps, £o prepare for chemical disasters. Many emergency crganizations’
efforts, therefore, are attempts to follow standard opervating procedures

Ay

gSOPs; which are not always sppropriate iun such crisis situations.

!,r.l

Our study did find that relevant pr*vata sectors were relativels
prepareé than those in the public sector. However, in absolute terms, even

their preparedness tends to be somewhat limited. Some private groups are
better prepared than public organizatioms and the community as s whole, but

the planning 1s far from flawless.

Large chemical corporations are usually well prepared for im-plant
accidents, but as DRC found in-the first phase of the study, generally do not
address the question of responsibility and planning 1f the consequences of the
"cﬁident go beyend the boundary of company property. While some transporters

£ hazardous chemiéals, notably the railroads, do undertake extensive rechnieal

pregaredness measures, there is usually little integration and coordination of
their efforts with public sector emergency responders in the fileld., Industrial
mutual aid systems often involve considerable and impressive preplanning.
‘However, they generally do not incorporate plants which cannot take care of
themselives, they are usually more oriented to fixed-installation incidents

than in~transit episcdes, and sometimes do not fully take into account key
oublic emergency organizations such as heospitals or the possible intervention
of extra~community groups in an actual chemical disaster. The extent to which
preparedness planning in the private sedtor is limited, stands out most sharply
in those situations where a chemical disaster involves both public and pVivata
STOUPS . -

, Although our focus was on the local community, we could not help but
chserve that some emergency oviented extra-community organizatlioms, both public
and private, are better prepared for chemical disasters than local entities.
Specialized emergency response teams in the private sector and certain govern-~
mental agencies at the state level often have greater knowledge, better
training, more egulipment, and more relevant experience than typical local
community groups. This sometimes leads to a delay in the responss to an acute
chemical incident while the arrival of the extra-community organization is
awaited. On the other hand, the nonlocal groups often have the only technical
capability and trained pevsomnel to handle the hazardous chemical. In the
more catastrophic kinds of acute chemical emergencies, they tend to sct as
zctual responders rather than advisors in the situastion, This can lead to
disputes between "local amateéurs” and "outside professionals” on such subjects
agz disaster site responsibilities and task activities. The problem is com
pounded when incompatible ceordinating responsibilities have been unknowingly
agssigned to different organizations in incal and extva-community level plans.
The preparedness planning of extra~community groups can, thernfare§ have both
negative and positive consequences in the organized vesponse to a sudden
hazardous chemical incident.

As already 1qdlbateé preparadness doss make a differxence in response.
At whatever level preparedness planning for acute chemicsl digastars does
exisr, the emergency time response in actual iuncidents tends to be more
coordinzted and effective. Even when pricr plans are not fully or correcily
implemented in an emergency, the prelimpact thinking, discuﬁaxsnk$ drills, and
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contacts do facilitate emergent ovr ad hoc activities. Perhaps wost importantly,
preparedness someifimes prevents minor threatening incidents from escalating
intc seriously damaging catastrophes. Preparation for a chemical dissster makes

a positive difference in ovganizational, interorganizstional, and community

| Tesponses.

In this chapter, we have partly implied the gemeral picture of orzanized
responses to chemical emergencies. As such, we have already indicated some of
the more specific details about respomse that we will discuss in the following
three chapters. We will first consider the wost variable factor im response -
to chemical emergencies: impact and situational contingencies.
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CHAPTER XI

IMPACT AND SITUATIONAL CONTINGERCIES

;mpact and situational contingencies can greatly influence the way

and the degree to which any community will respeond to a particular chemical
emergency. For exposition purposes in this chapter, we divide these contin-
geucies into two categories: impact {or agent variable } angd situational
variables, While the response and its effectivenesa in a chemical emergency
will be affected by difference in the asgent's impact characteristics as well
as b? variations within the social aspecis of the particular situation, we
are not arguing for idiosyncragic factors. Quite the contrary, we want to
note that even the individualistic features of a chemical emergency can be
generalizad. Tn fact, even a general recognition that comtingencies will
‘agways be present forces emergency personmel to consider such p*eglematical
aspects in disaster preparedness planning.

i

Impact Contingencies

Impact contingencies include those charactervistics of the chemical agent
which can affect the crganized response. pifferent agents impose different
risk threats. While risk assessment, as indlcated earlier in chapter V,
essentilally involves a perceptual component, there are risk dimensions which
are inherent to the agent. For example, some chemicals are toxle, while most
are not; a few chemicals can sxplede, others cap not. Certain chemicals only
_become dangerous when they combine with other chewlcals, ecertain other chemi-
cals remain inert, and so on. '

Thus, the specific characteristics of the chemical agent on agents .
involved in 2 major accident will influence the rvrisk threat posed for a par—
ticular enviromment. .Given the variety of characteristics which might be
involved, myriad risk possibilities could be present. However, many of these
variations can be reduced to ome of two kinds of possible conseguences:
the destruction.or damaging potential of the chemlcal{s), and the controcl~
lability of the chemical{s). Both of these characteristics will have implica-
tions for the manner In which emergency responders can and will attempt to
neutralize the threat. The sltuation is complicated, of course, in that
responders to the emergency may not correctly perceive eilther the destructive~
damaging potential or the controllsability of the chemical threat. But in such
instances, the risk consequences will still remain, even if they are incorrectly
perceived.

The destructive-damaging potent

_ ‘ tial of any chemical agent is the amount
of damage and destruction it can cause ge@plﬁ and the ecological environment.
Certain agents have a greater potential for such damaging results than others,

In general, the high-tisk chemicals are those which are extremely volatile oy
which exhibit unstable moleculsr structure. Chemicals which have a high-risk
potential are exemplified by the inherent dangers of compressed gases or the
hazards posed by such gases as butadiens and vinyl chloride, which are both
highly reactive and have a tendency to polymerize. Of course, the rtypical
first responder {whether police or firemen) to a chemical accident, unless it
sceurs within the confines of a chemical plant, usually has little idea of the
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destructive potemtial of the chemical, a point we shall consi ider in the next
chapter, :
. Instead, what we want to stress here is that responders to & chemical
’ emergency can be faced with widely differing dangers, depending on which chem~
ical{s} happens to be invelved, Thus, in one ewevgency the responders might
;-find themselves faced with a relatively low-risk situastion. In another emer—
'gEﬁcy the yisk may be extremely high. One result is thar multiple exposures
to chemical risks may not prGV4de much of a learning experience. Unlike many
natural disaster situations, experiemce in one sztuaticn does not transfer
very well to the next incident. This great variation in possible destructive~
damaging potential is an inherent agent contingeney in a threstening chemical
situation.

Of course, thers can be actual impact, coften with substantial varistion
in the destructive or damaging consequences. DRC studied some actual chemical
emevrgencies where populations dozens of miles away from the actual disaster
site were endangered. Yet we exasmined other chemical disasters where the
actual destrucfive impact was confined merely to the truck or railread tank
cars invelwved. Depending upon which of theﬁe_twe situations have to be faced,
responders have to deal with differvent types of disasters. A& wvery localized
disaster presents some different operational and response problems than does
a very diffuse disaster. There can be tremendous differences in threat or
" impact depending partly om inhevently differing qualities of ’**tevent sub-’

stances.

In both of the alﬁu&biOﬂS just noteﬁ we are saying that diflerenf
contingencies may be presented to reqpondezs which are primarily dependent on
the inherent properties of whatever chemicals are involved. This is in addi-
“tion to the fact, as discussed in the next chapter, that responders may
incorrectly perceive the chemical danger or even not perceiwve any threat at
all., Perceptual differences aside, however, different dangerous chemicals
will provide different. tbreat ot actual impact cmntiﬂg&nc-a to which
responders have to react. : .

As an additional example; we may illustrate how the magnitude of a dis~-
aster can complicate the response pattern. In 3 lavge disasteY, whose
magnitude partially depends on inherent properties of the chemical(s), a
number of representatives and agenciles from different jurisdictional levels
will respond to the event. We found that incidents of larger magnitude tend
tc be "top heavy" in terms of the involvement of state and federal organiza-
‘tioms. This usually complicates jurisdictional problems, since there are
often discrepancies in regard to responsibilities among different governmental
sectors. That is, they do not correspend and they are not equivalent, In
other words, we have found that if a dissster is large encugh to necessitate
a response from state, reglomal, and/or federal levels of government, these

'representatives will aftawpb to exercise the authority and control in the
situation, in opposition to local community officials. Thus, the contingency
of the destructive-damaging potential of any chemical agent may influence the
coordination of interorganizational response. ’

In addition tn‘actual ar potential destructiveness, there ls alsc the
factor of the uncontrollability of chemical agents. Here, too, there is
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considerable wvariatioun.. There may not be a corxrespondence between the
inherent uncontrollability of a chemical agent and the responders’® perception
of this uncontrollability,

J

Qur study determined that most ccmmunz?v officials are likel

a high degree of unconty li bility of most chemical agents, Whil s
perception exists for fwost natural éiSaSqu agents, there is sometimes the
gxpressed feeling that th&s should not be the case for chemical substances.
“In actuality, any chemical's controllishili is only partly depsndent on the
properties of the chemical agents themseives. Controllabilicy also depends
upcon the amount or volume of the chemicals, and alse the apaﬁiiity of the
community to respond &prupflat 1y in the typical critical time period

immediately following the onset of an accident with the sagenti 1 for a dis-

agtar. - - . .

The chemical properties include flash polnts, t ﬁiaity vapor density,

ic possibilities, ete., and all can be further affected by meteoro

cenéltlsﬁs such as precipitation, wind velocity, and other simi}ar
. V*ually, evervthing else being equal, the great&f the wvolim

eatar the uncanL*cllaalllty, Finally, controllsbilivy is partl

the community’s capability to perform certain initial vesponse

%

We"wili discuss in the next chapter.
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While both destructiveness and uncontrollability are inhevent to the
properties of the chemical, they are not, insofay as response is corcerned,
independent of the perceptual Ffactors. Our study suggests that there is
misunderstanding with respect to both matte €§§ In general, both community
officidls and the public tend to overestimate the destructive and damaging
geten&ials of dangerous chemicals. As in sha nstance of projections of

isks at nuclear plants the picture that is often conjured up for chemical
emergenc1ec exceeds the inherent possibilities of most chemical substances.
To be sure, as previcusly indicated, chemicals can present masjor risks and
result in major conseguences, but they are seldowm maior threats scross-the-
board. Most chemicals cannot be inherenitly dangerocus, but the common view
our study showed is often the reverse: the perception of chemicals 1nvalved
in an accldent often leads to a perception of danger.

[4:]
£

We think one reason for a general misunderstanding of the potential
effects of chemical agents is. that except within rthe chemical industry, few
pecple have any experiential point of reference with which to view chemicals
and certain. risks associated with techmological accldents. Chemlcal agents
may be ubiquitous in American society, but they are relatively random in thedir
hazardous manifestations. That is, the risks posed by dangerous chemicals
are not rvestricted to certain localities or a@ateﬁb af the country; they are
nonspecific in this respect. In constrast, most natural disaster agents such
as earthquaskes, hurricanes, or tornadoes are %pecifiﬁ to certain localities:
in contrast, the impact of hazavdous chemicals iz not confined and specific
to certain localities. Therafore( it iz unlikely that any given population
group will have had much if any direct experience with dangerous chemicals.
Consequently, the image of the risk presentéed by chemical zgents is vague and
tends to be exaggerated {Gray, 1%81a). :

In general, impact contingencies add to the possible variation and
complexity of the respomse 1lu chemical emergencies. In some actual chémical
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disasters, the situation is further compounded for responders by the multi-
plicity and variety of hazardous aspects which may be involved. In some

acute chemical emergencies, thers are often multiple elements of a disaster :
. cccurring either comcurrently or sequentially. For instance, in the devail~ o
ment of a train carrying éangereus chemicals, there may be miltiple hazards

and problems. The derailment is, im itself. a problem which must be solved.

There may be resultant fires and explosions from the derailment. In turn,
these may cause a chemical apill or tomic cloud which way net ot herwise have
occurred just from the derailment. Each of these events creaztes differing

demands. In one sense, a single situatlon may involve multiple disasters which
generate different demands to which the affected community must respond.
The incident may generate different emergency-related tasks incompatible with
each other. Thus, the water needed to douse the fire, for example, might actu-
ally trigger some dangrous chemical reaction which otherwise would nmot have
cecurred. In fact, the eﬁample just given represents amn extreme, but not
anknown, manifestation of the complexities which can be ggnerated by impac;
contingsncies for *espordlng organlzatf&ns,

It isivery eagy to think of impact contingencies in very individualistic
or idicsyncratic terms. However, we have &ried to show that there are some
general aspects even to contingencles, including the simple fact that there
will be impact-related contingencies in any chemical emergency. This realiza-
tion encourages geveral planning for a response which takes contingencies into
account.

Situational Contingencies

Situational contingencies include those specific characteristics of the
particular social context in which a chemical mishap first occurs. Thus, a
chemical emergency does not just happen, it happens in a particular locality,
in a place with distinctive features. Similarly, a chemical emergency cccurs
at a specific point in time-—more accurately, at some social time in the
community life, Likewise, there are particular circumstances associated with
any particular chemical emergency; for example, the overturned truck carrying
a dangerous chemical cargo may or may not have displayed the required warning
placards. While these do not exhaust all the types of situational hontingen01esq

'w& will primarily discuss thoge that can be subsumed under space, time, or oir-
cumstantial variations affecting the response to a chemical emergency.

Variations in Space

Where a chemical threat or disaster occurs significantly affects the
response. . A chemical emergency, for instance, can oceur on private property,
a mixed public/private setting, or a quLxc location. These possibilities
have implicationms on-a variety of factors, ranging from the degree of know-
ledge the public will have about the euan? to the possible courses of actlon
which responding organizations could take. For example, our research observed
that when chemical accidents occurred Inside planis or chemical company
property, seldom did the larger community quickly find out about such events
unless there were immedidre casualties. In nearly every case, there was a
delay between the time the accident on private property was turning into a
potential disaster and when this happening became public knowledge. We alsc
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ran across situations where local five departments were denied entry onto
private property where a chemical emergency was occurring. On the other
hand, our research looked into situations where, because the chemical
emergency was in a public setting, the response was delayed and confused
because ne local agency believed it had exclusive respongibility and juris-
diction over the incident. Such a lack of clarity over response initiati
would not occur in & private setting. Thus, the spatvial-~sctually property
responsibility-—setting (which is & contingent matter} makes a difference in
the response patterns to chemical emergencie

Anether spatial contingency involves the geographic and demographic
settings of incidents. 4n obvious distinction is the occurence im a rural or
urban setting. What might pose only minor consequences in a rural area could
have catastrophic potential in an urban avea with high population density and
heavy ‘concentrations of buildings. The inherent destructiveness of the chemi-
cal agent might mot differ, but could vary depending on the physical setting
in which the destructive agent might manifest itself, Also, the geographical
location will usually affect the mobilization of rescurces during the imitial
vhases of a regponse. In general, smaller communities with predominantly
volunteer fire departments snd othetr scarce resources will not renpeﬂd a5 well
as larger metropolitan aveas with extensive and/or sophisticated resources,
or quick zsccess to them. Thus, since vesource capability is indirvectly
related to geographic setting, the spatial locality of the chemical emergency
can affect the response pattern. Put ancther way, response rescurge capabllity
will vary according to different settings, as will the mobilization of the
rgsources and the magnitude of the disaster in terms of population threats.

£
[l

Fyurthermore, we frequently noted in our research that interjurisdictional
and interagency problems may arise depending on the location in which the
chemical emergency occurs. On an everyday basils, many jurisdictional boundaries
and domains are often vague at beast. Therefore, if an emergency occurs near .

- the uncertain boundaries of two or more separate jurisdictions, ambiguities
can surface as to who has major responsibility for responding te the disasters.
Chemical disasters in port aveas or invelving bodies of water, in particular,
seem to generate jurisdictional problems in the response, although the same
difficulties also frequemntly surface outside of city boundaries. Many rural

or quasi-rural areas in the United States are locales where organizational
responsibility, authority, and domain are unclear and often overlapping.
A chemical emergency in such g location is certain to elicit interagency
confusion, if not competition or conflict. Thus, the contingency of the
location of a chemical emergency can have a major impact on the response
pattern. : '

Variations in Time

When a chemical threat or disastfer occurs iz alse impcrtanﬁ in affecting
the response. However, it is not chronological bur social time which cryeates
an effect. The two times are not egquivalent. In every commumity, there is a
rhythm to social life, with certain activities ebbling and increasing in partic-
ular patterns and cycles. These patterned activities wvary (and not always
directly} in relation to the time of day, the day of the week, and the season.
Thus, thers are such community sccial phenomena such as the rush hour, the
evening or afternconduring which major sports events are scheduled, and holiday

[
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weekands. Such social times &ffect where people will be concentrated and
what they w;li be dolng, as well as the atate of readiness of emergency

organizations and how quickly reﬁﬂuésss can be mobilized.

Our studies noted great response variation depending on the timing of
chemical emergencies. Evaggatisﬁ, for example, is much easier o carry out
‘during light than darkness. Ar the Mississauga chemical incident, massive
evacuation was partly delayed, as police reporis point out, because of a
reluctance to try to move a great number of pecple at ﬂight {see Scanlion and
"‘Radgham, 1980). Convergence is relstively less iike1v to occur during regular
working hours than other times. Unless there is an immediate threat, persons
at work camnot just leave work to go and look at a disaster site. . Even -
organizations that operate on a shift basis, and most emergency groups are
operative on a 24~hour basis, do not have either the same quantity or quality
of persounnel available around the clock. We studied some chemical emergencies
where the response was slow in &gvﬂloping because higher-level emergency '
efficlals wers not immediately available beCﬁuse the incident occurred ocut-
side of regular weekday working hours. In a few cases, certain material
resources could not be easily located and used because the owning organizations
were closed and it proved difficult to find any personnel with velevant infor-
mation and/or authority on how the resources could be obtained.

Thus, in the same manner as spatlal wvayr iat1635§ gamporal variations can
create different contingencies. With respeet to time, the rhythms of commu-
nity life (or social time) can create radically different situations with
which responders must cope. The chemical risks might be identical in two
chemical emergencies, but due to timing, there could actually be somewhat dif- -
ferent situations for the responders in the two cases,

Variations in Circumstances

In addition to spatial and temporal contingencies, there are still other
variations possible. There may simply be other cilvcumstances affecting the
situarion. Many factors could be cited, but we will illustrate using EWo
examples: the duration of the threat, and the sueed of onset.

In our reseatehs we observed chemical emergencies whose response activi~
ties ranged from a few hours to nearly a week. As we indicated earlier, gome
events which eventually become chemical emergencies may be no more initially
tharn a transportation accldent or a plant mishap. Thus, a2 railread deraiiment
may produce no chemical toxic release for several hours, dave, or perhaps, not
at all. However, responding organizations have to maintain site security
and mobilize certain resources for the entire duration of the episcde. The
residual polluting effects of a dangerous chemical reutralizer can likewise
extend an incident. In other cases, however, the circumstances are such that
everything of an emergency nature is guickly over, and 3ust hours after the
initial indication of the emergency, there is Tittle sign that anything has
happened.

'This can cause greatly differing consequences, depending on the kind of
community in which it occurs. For example, we noted not surprisingly that
smaller communities were more adversely affected by a prolonged emergency.
Amoung the negative consequences noted were lost wages for volunteers in

v
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« 8 lcases to the local economy becs of
closed businesses, and vapi . of cervain kinds of resources.
A chemical emergency of the same ation would not have the same conseduences
in a metropolitan area. In fact, whi¢e an urban area might suffer more in

shasolute terms, we observed zmaller communities tended tc incur relatively
igher losses for chemica Ygen of e s iuration.
high 1 for chemical emergencies of the same durarionm

emergency organizations,

We alsc found that speed of omset is snother situational
may make a difference in response patierns. Depending on many §
s uding propertiss of the chemical agents, as well as how the potentially
vous substances ere initially treated, there may be little or no advance
an impact. In such cases, there can be no preventive sfforts, and
e r35§cs se generally.focuses on recovery efforts., However, in many trans—.

ion accidents particularly, the initial accident does not always produce
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iate chemical emergency. In many such cases, the response can bs
primarily directed at preventing & chemical emergency from even developing.
As the examples 1llustrate, circumstances can creste different kinds of
situations, and ia that way partially structure the necessary TeSpOnSes.

In this chapter, we have tried to stress that there are many contingencies
in potential and actual chemical emergencies, some of which may acrually
prevent such an emergency from menifestly occurring. Some contingencies result
from the propetrty of chemical agents themselves. Other contingencies are motre
sltuational in nature, resu¢timg from spatial, temporal, or circumstantial
factors. However, while contingencies are important in affecring responses,
they primarily set the stage for responding organizations. What responders do,
as we have already indicated in this chapter, is also heavily influenced
by how they initially define the situation. In the next chapter, we discuss
the first responders and thelr initisl definitions in chemical emergencies.
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CEAPTER Xii

FIRET RESPONDERS ANL‘ NT TAL DEFINITIONS

. Accozding to our guiding model, the very earl
emergency are the crucial ones. Gha research suppo;
Thus, this chapter is solely devoted to what we fou
responders and their initial definitions Iin an inci
chemicals. We first note some differences bhetween fix ray
intransit types of chewical emergencies. In the rest of the. ahapt.:. we
depict what our atUdV datermined about the inital stages of the rveaponse
patterns in accidents where hazasrdous chemlcal substances are pregent.
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rixed Sites Versus Intransit Situations

In our research we discove red that theve wers some majo)
in the patterns of response to hazardous chewical inc:

when compared to those resulting from intransi ]
generally refers to episodes within chemical plamts or on thely p apaf‘
Intransit has reference to incidents assoclated with transportation
dents such as those imvolving trucks, trains, barges, ov airurafts arrying
hazardous chemicals which cccur on publie&lly_aaaessiﬁle lands. We noted
that which organizations participate in the response and what they do, as
well as the difficulties that smerge, differ somewhat in the two kinds of
situations., While there are many slements in common between the twe situa-
tions, there are enough differnces in the response to mak& them worthwhile
noting.

“a
«
w

In particular, in-plant emergencies are likely to invelve only company
related groups, such as the plant fire squad rather than the fire department
of the local community. In contrast, intransit situations will sooner or

“later, and it is usually sooner, evoke the appearance of communlty emergency
agencies such as police and fire units., We did note that sometimes the
private transportation carriexs do attempt to prevent knowledge of = chemiaa;
wmishap from becoming wore public knowladge, or to discourzge the participa~
tion of comsunity E}bliu agencies in the accident. In -plant emergencies
usually tend to generate responses rvather specific te the chemical hagzard.
Traunsportation accidents on the other hand, coften initally trigger genera$
accident response nmeasures rather than specific chemical disaster responses.
In-plant chemical emergencies alse tend to lead to responses to contain if
not to prevent the chemical emergency Ffrom developing. In comtrast, much of
the initial response in transportatlon accidents is devoted to measures to
protect. the larger community. These 1ilustrate some of the differences
between fixed sites and intraunsit s{kvdziangg many of which we shall shoritly
discnss in greater éet311, '

The'differences in the two kinds of situations stem from a varlety of
factors. For one, chemical plant incidents almost always cccur on private
property. In contrast, transportation acecldents even though they may ‘involve
a private carrier, in the great majority of cases happen in what normally is
viewed 25 a public setiing. This in turn is related to the fact that plant
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idents often do nor have much socilal visibillity; unless they ave of
or magnitude, only the immediately present workers and offieisls in the
nt may ever kmow that there had been a chemical mishap. In contrast
, although not all, transportation accldents are much more sccially
isible and usually cannot be kept from the knowledgs of the larger commun~
despite occasicnsl attempts to do so.
Bowever, the major differences hel
aat*snu probably stem from other £ £ vi
re is generzlly good rmergemay prepa*e&peas wi niﬁ chemical companie
n f:—sm.s the larger the company (and especially if the plant is part of a
tionwide o¥ Lﬁﬁermational corporation} the mores the preparedness planning
v chemical nishaps is likely to be detailed and exteunsive. It is true,
we discussed In an eavlier chaprer, that there is 2 tendency to equate
ceident planning with disaster preparedness] but even if it is the former,
it does mean the probable collective mebilization of certain relevant
rasources for the lstter. In addition, not only is there likely to be less
preparedness planning fcr Lranspartatlan accidents, but there are simply
moyre prsblems which must be coped with in transportation-relatad events.
As examples, theve are often complicated jurisdictional gquestions and multi~
level organizational issues when tralns, tank trucks, ships, or planss
carvying dangerous chemicals are iovelved in a EKQnspa?taﬁfan accident.
Thus, any incident which may lead o the polluticn of any Hed} of watéy will
lead to the activation of the national contingency plan for such events and
fﬁe active participation of the U.5. Coast Guard, regardiess of local and
tate plans and the activities of community snd state agenciles.
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Taken as a whole, with everything else being equal, responses to
chamically threatening incidents are better in fized facilitlies than in
trangportation accidents. Often in chemical plants minor mishaps are so
well handled that they never develop a potentilal for becoming a disaster.
Alsc when the level of risk is taken intc account, our study found that
motor vehicle incidents are generally handled less efficiently and effec—
tively than those cccurring on rvallroads. In part, this vesults from the
fact that there is relatively little systematic chemical disaster prepared—
ness planning for accidents on roads or highwavs; vailroads as az whole have
undertaken far more elaborvate plaﬁning for chewical emergenciss.

On the cther hand, it does appear from our work thet the potential for
catastrephic chemical diszasteéers as. compared to averapge-ivpe incidents
appears to be relatively greatest in fixed installstions. Next wmost vulver—
able would be railroads. Least likely to result in catastrophes arve motor
vehical incidents. . (Qur study did not obtain enough information to form any
impression about the potential for chemlcal catastrophes as a result of
barge-ship and airplane accidents.}) There arve sny nusber of factors which
can affect the magnitude of the possible dangay in any given incident. Many
wa have already noted in the previocus chapier when we discussed impact and
situational contingencies. However, in very genersl terms, it does seem

“that situstions having the greatest wvisk potential for a chemical catastrophe
or major disaster are those in which the beifter preparedness and response

is likely to be found. That is, the better state of affairs exist generally
in plants producing the most dangerous and greatest volume of hazardous
chemicdis. It ds in such situations that the gquickest and most efficlent
intial vesponses to chemical mishap ave likely to cccour,
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The Response Pattern

The importance of the initial response in a chemical emevgency is
widely recognized. One major chemleal manufacturer, in fact, produced a
safety training film and entitled it "Those Vital Fist Minutes” to emphasize
‘the crucial nature and the necessity of proper and quick actions during the
nerioa immediately follewing a chemical mishap or an accident involving
chemical subgtances. It is often the actions in the firat few minutes, just
before a release or just following a spill, that detevmine whether there will
be a minor even noun-chemical mishap or whether instead theve will be the -~
threat of or actual impact of a chemical disaster.

In incidents inside chemical plants, there is usually no danger of not
understanding that a chemical is involved. However, a far more problemat-
. ical situation usually exists in the early states of an intransit mishap.

We cbserve in our Stu&y that in transportation acclidents, first responders
seldom initially perceive a dangerous chemical threat uuless there ars
obvious senmsery cues such as a strong pungent odor or eve and skin irrita—
tions. This is true even when first responders are from ewmergency organi-
zations such as fire or police departments. Instead, motor vehicle or
train accidents are initailly seen as tvansportationm sceidents or wrecks,
The general tendency of first responders 1s to define the situation as
what it “obviously"” is, mamely & trangportation incident. Iun doing this,
responders are doing what has long been observed in the disaster litesrature,
. that is, there is a strong tendency te define all ecues in terms of the
normal or the expected (see McLuckie, 1970). If it appears to be a trans-
portation accident, it will be perceived and defined as a Lraﬂ&paxtatlan
accident, :

The perception of the initial situation is compounded by the fact that
organizational and community disaster plans rarely discuss the combination
of a transportation accident and a hazardous chemical incident. In fact,
& DRC content analysis of plans determined that separation of the two kinds
of events was almost universal. One consequence of this we noted, was that
there is an initial tendency for responding groups in transportation accidents
to use their standard operating procedurss (SOPs) for routine accidents: they
seldom initially activate the disaster much less the chemically relevant
plans of their organizations.

In principle, first responders should be aware of the various placards
and symbols that by law in the United States are mandated to be carried on
tanks and other containers of hazardous waterisls. Unfortunarely, wvarious
studies have determined that the legal requirements are not always followed.
Thus, one systematic study of frucks in Virginla found that 41% of the
trucks «tcpped for inspection were in violation }f placarding reguirements
for hazardous materials (Schmidt and Price, 1877). Another veport from a
railroad states that its own ata%y showed that feﬁuireé placards were in
place on rail cars only 77% of the time. Our more impressionistic obser=
vations suppcru the view that ﬂiacaréiag requirements are often widely
igvo&ed.

‘Bowever, even when placavds and symbols are still in place and readable
after an accident, there is no automatic rscognition of them. In our research
we found that firvst responders do neot always note the signs identifying
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hazardous materials, snud even if aware of them, do not at all times fully
understand their weawing. This excludes situations when placards and
symbols b either began to be destroyed or were made illegible as'a result
of the transportation accident. Also seldom do first r egponders have _
easily accessible man Lala or booklets which would translate the symha;s for
them or indicate what they should immediately do given what a placard might
identify as the dangevrous chemical substance involved.

Sometimes first responders in transportation incidents do

initiate
searches for invoices or other relevant papers. However, even if a search
is indtiated, dt is sometimes.difficualt to find the invoices ovr shippis g

bills for what is being transported. ' If found, the papers are not alw v
understandable to people without an- appropriate technical background. _
Personnel from law enforcement agencies, usually the first responders to
transportation accidents, seldom have the knowledge to read techuical
papers cerrectly. ©f course, relevant papers ars not always avallable;
one survey found that 23% of trucks carrving hazardous materials failed to
carry requived shipping papers {Schmidt and Price, 1977}, ‘ R
Also, personmel from the transporting carrier are sometimes killed,
injured, or disappear from the accident scene thus precluding guestioning
by First responders. OFf course, such personnel themselves de not always
know exactly what they had been carrying. There have been cases where
f£irst responders have been unintentionally misinformed by truck or train
- personmel about the dangercus cargees they supposedly were carrying. We
also observed in our study that pevsonnel from the carriers were sometimes
reluctant (1f not actually uncooperative) in providing relevant Information
to first responders. Thus, for all these reasons, first vresponders are
frequently uncertain about the specific nature of the chemical threat even
after they suspect the incident is more than a routine accident.

Some of the DRC observations on these matiers have also been reported
by others, especially operational personmel. In z Naticnal Transportation
Bafety Board hearing, witnesses from the fire service areas:

Indicated that reliance ou technical manuals, placards,
computer printouts, and waybills did not Fulfill their
informational needs. They stated that all too often
placards located on-hazardous materials tank cars were
destroyed, the knowledge of the traincrew was limited as
to the swact placement of tank cars and the materials
carried; and in immediate emergency conditions, there
was not adequate time ro search for waybills and cross-
reference materials with an emergency manul to determine
general emergency actious (Safety Evaluastion Effectiveness,
1978: 11).

Because of all these matrers, we found that first responders, even if
they believe more than a routine accident ig involved, sre often uncertain
ag to the specific nature of the chemical threat with which they must cope.
In fact, it was vare in the chemical emergencies regsulting from a transpor~
tation sccident, for first responders to learn quickly what they had to
face.  In some such instances also, and not uncommon where mutliple danger-
ous chémicals were involved, responders sometimes never learned what the
hazards were until long after the incident was over.
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can and should ke done is much of the sarly response, but such definitions
are not always correct. In fact, there is oftem a delay in defining a
transportation accident as having the potential for a chemical disaster.

There is no sharp dividing line between the first respounse and later
respouses. However, in this chapter we have tried to describe who does
,what in the earliest stage of a chemical emergency. In the next chapter we

urn to primarily indicating the nature of the rest of the response in such

situstions.
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CHAPTER XITI

CONVERGENCE AND OUTFLOW PATTERNS

Much of what happens in the response to a crewi al ney afzar the
rrival of the first vesponders and their imit ial Eynitqens of the situ-
ation can be visualized as convergence and outflow patterns. That is, there

g a movement of organizations, things, and “ufgfﬂa?iﬁﬂ towards the disaster
'si? and the affected community. Concurrently, there is & slmllar flow of

cups, material resourees;, and knowledge away and outward from the site.
Tne ty :al patterns this convergence and outflow assume are discussed in
this ch~§t r. We conclude the chapter with a brief discussion of some
special problems in the aftermath of a3 chemical emergency.

4 ("J
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Typical Patterns

First responders almost always attempt to notify ¢
others of the occurrence of a chemical mishap and its
Within chemical plants, that motification goes through
communication and hi erarchy Standby emergancy resources such as me
personnel and the company’s fire sguad get wotified in the process. 1f he
event iz of some seriousness, higher aﬁelaﬁa of the company and Lorpcvate
headquarters may be notified.

In transportation accidents, we found that the process of notification
is uswvally uncoordinated and erratic., Word of a possible chemical threat
proceeds through a variety of organizational communication channels. We
never found a case of the notification process going through a centralized
emergency-relevant office or group, although some mutual aid system prepared-
ness plans call for such a procedure. One consequence of a multi-channel -
and multi~organization.alert, is that not evervone who should always be
notified is notified and the variocus local emergency organizations find them-
selves ' uncertain initially about who else knows of the potential chemical
danger or actual impact of a chemical disaster. We encountered instances in
our study where it was quite a while before all the relevant police and fire
forces in g community endangered by a transportation-occasicned accident were
notified of the emergemey. This naturally delayed their mebilization.

We alsc found that transporters of dangerous chemicals involved in an
accldent were likely to immediately notify higher levels of their organizatious
about a mishap, but neglect to promptly notifyv anvy public sectoxr ageney.

Ep some cases the carrders never directly communicated with the local commu~

ity erganizations about the possible grcaxbmJ There wete even cases whers
rail;oad or trucking companles had “é¢ﬁady started to send in emergency
stand~by teams, personnel, and rescurces, before local first responders had
even by chance come across the annspar grion accident.

Our research also indicated that Ffirst responders such as local fire
departments camnot be dapended upon to alert others of a possible chemiesal
emergency. Even when fire department personnel have correctly identified
the nature of the chemical threat, they frequently neglect to communicate
this information te other reaponding agencies. In fact, an inability to
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define the chemical thrsat is more Iikely to push fire dep&**mﬁntq to
comeunicare with others abhout the corisis situation.

One consequence of z filre department corvecily iden

Y fving a threat and
not notifving others, is a lack of lar

4
coordination. In p s thﬁ;aésemce
of a proper notification to all relevant parties ragar
result in off-~site d°c1519n~ma&ida independent of on-zi
off-site apgencies may spend effor £t didentifvin at
Aeﬁargencvg while on-site Eire ieyaxﬁment pars e
iecally to deal with a particulay threat. Whi snforcement sgencies are
more likely than fire departments to attempt wiify other relevant groups,
police persommel often do not have as compleve and accurate information about
the threat as do fire persomnel,

2 T :
1 are aireaéy‘msvﬁmg specif-
y

or -

&
('1

Thus, we consistently ohsar?ad in our study that vnotification and in
mation about an acute chemical hazard in a transportation accldent tend te
diffuse slowly and errvactically. In the more exireme cases, some mxgﬁniza~
tions will gtill be struggling to define ths nature of he chemical thiearl
Whan other groups are already mobilizing resources for the probles. In other

ases, on~site persomnel and sgencies may very well undewstand the emergency
the; face, but their on-site counterparts may be in the dark about the situ-
ation, creating confusion in the mohillzaﬁlsv of resources wﬂ* ensuring

coordination difficulties.

) &)

Given this, it is not surprising we found that overall interorganiza-
tional coordination seldom occurs during the initial phases of a response to
a chemical emergency. In the event that some coordination does develop, it
tends to be of an informational rather than a task-oriented nature, That is,
information about the chemical emergency may be exchanged, esvecially on-site;
but it is very rare for a comprehensive interorganizational tasks strategy
to emerge. Instead, we noticed that most orvganizations responding to trans-
. portation accidents continue their usual everyday pattern. That is, they
tend to operate on their own initlative and to proceed independently of one

other,

Sometimes this pattern will change as the response becomes more protected.
However, it may generally prevail throughout the entire emergency time period.
We have been in chemical emergencies, when no overall interagency coordination
was ever achieved, from the initial stages of the transportation accident to
the last stages of phase-ocut from the disaster site of the last of the regpon-
ders Lo the chemical emergency.

When DRC studied preparedness planming for chemical emergencies, we were
struck by the fact that many of our respondents in emergency groups expressed
doubt thar coordination in an actuasl emergency would be achieved, These
skeptics even of their own planning appear to be correct. We noted that
alrhough responsibilicy for qpecawla ragks and use of rescurces may be clearly
spelled out in a disaster plan, there often is & lack of clarity about which
agency has rvesponsibility for overall coordination. The potential problem is
magnified in the case of chemical disasters due to twe rea&cns: (1} such
incidents, being usually of a vevry sudden nature, necessitate immediate response
by the fire cer?zce* who direct their attention to neutralization snd control

E ttle time for establishing new lialsons or developing ccoordination;
£23} there is a tendency for chemical disasters to occcur in jurlséictlgna¢1ﬂ
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“unclear! locstions, for example, at points of entry outo private property,

on railroad tracks, or in port or river areas. Any situvation calling for
meshing of interorganizational rescurces where jurisdictional boundaries
overlsp or are uneclear is a very problematic situation. In fact, in most
such cases we studled; overall ccordination was not achieved, at least during
the emergency period.
ess of seeking outside help and
rom g transportation aceident
was usuzlly uncoordinated. In some situastions we locked at, there were
delays in seeking such aid. Eventually some organization toock the initiative
to solicit cutside help. However, a more typical pattern was for a number of
-different local agencies and groups to request extra-community help. Of
course, this was done with no awareness that other organizations were also
appealing for asssistance outside the local community. Im fact, there were
situations we observed where different segments or levels in the same local
organization requested outside rescurces.

This multiple seeking of extra-community aid usually meant that more
requests for outside assistance were made than were necessary. This is one
factor, although mot the only one, contributing to the problem of post~impact
convergence which is very noticeable In chemical emergsncies. To be sure,
the convergence problem was one of the major observations made by the first

-disaster researchers (see Fritz and Mathewson, 1957}, bur it is an almost
universal characteristic of chemical disasters. Our research, the work of
others, investigating bodies, and operational personnel almost imvariably
note that one of rhe morve notable features of chemical emergencies is the
swarming in from different areass, state, regional, and natlional-level public-
and private groups. '

The presence of many such extra-community groups frequently creates pro-
blems for local organizatioms. In particular, local groups often find them-
selves given muddled, inconsistent, and contradictory advice on how they
should proceed. There is an implicit assumption in much disaster planning
that technical advice will be clear-cut, that there is only omne understood
and accepted answer to technical problems, and so on. This is not ture as
has been found by disaster researchers studying the social aspects of tech~
nical knowledge and understanding as it applies to disasters. We found the
same problem surfacing in chemical emergencies, and we have not besen the only

" ones to note this matter. A recent veport of the National Transportation
Safety Board on the Somerville, Massachusetts chemiczl incident noted that
the advice provided and the guidelines given to local fire responders by the
shipper, carrier, Department of Transportation, and U.S. Envivonmental
Protection Agency was "inadeguate, inconsistent and confuszing.” (Specisal
Investigation, 1980: 9). We found the same pattern in the advice that local .
responders frequently received from extra-compmunity organizations.

We did not observe that when loecal officials sought aid and information,
they turned to any specific or particular extra-community source or organiza-
tion for the possible assistance. As we have already indicated, CHEMTREC was
sought out by some In the situations we studied, but this was not s universal
patitern even when first responders knew about that particular information
gource. In some instances, there was a tendency to turn for assistance from
certain state agencies. This occured when local officials had some knowledge
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about the response capabildied to chemical emergencies of thelr state givil
defense agency or an equivalent group. In the majority of cases, however,
extra-community rescurces came into the local carea because they laarned of
the chemical emergency {(usually through indirect sources} rather than because
‘they were summoned or requested to do so by ‘community officials.

As might be expected, the post-impact

which the overall response will procesd, i
the mobilization of resources and indirectly such ¢
erati§ﬁ~3f the chemical emergency. As we have indicated, no overall inter-

reganizational coovdination will develep. This pavticularly seems £o occur
in major emergenciles which attract a great number of extra-community groups
from both the private and public sector. In such siruations, 1f any tasks
are to be carried out at all, there has to be at least a limited degree of
coordination between at least some of the local agencies and some of the extra-
comnunity groups. For ewample, a respouse team from the outside that may have
come in to nesutralize a dangerous chemical from a transportation accident or
to undertake a clean—up operation, will not be able to do anvthing unless the
local peixce allow them accesg to the digaster site and ot ermiée facilivate
thelr work. Im fact, in those relatively few chemical emergencies studied by
DRC, where there wers few ocutside groups, organizational coo éiﬁatfan of any
&iﬁé was often minimgl.

e

It also secemed that convergence in the response effecteﬁ the establishment
0f an on~site command post. It is sxtremely vare for s chemical emergency o
lead to the opening up on the community emergebcy operating center (EOC),
standard resource in most American communities at the present time. But the
establishment of an on~site command post, uvsually in a police ear or wvan,
cccurs . relatively often. It seeme that as the response becomes more pro—
tracted, and as more groups and agencies become lnvolved, those participating
in the respounse find it necessary to try and centralize some of the multiple
activities. At such command posts, which may or may not be so identified,
there is not only information exchange but often some effort at some central-
ization of decision making. In almost zll cases the command post is informally
organized, undex—~equipped in terms of communications hardware, and lacks clear
‘gr formal leadership. HNonetheless, such command posts do seem to serve
- functions, and the response seems better organized when they exist.

We found that pevsonnel from law enforcement agencies tend to form the
core of such a command post. Fire department personnel, even though they may
have been first responders in the incident and may be the most active element
in the situstion, may have a rapresentative at the command post, but will
seldom have a leading role. Civil defense officials; usually amohg the leaders
in prepavedness plamning and often the major coordinators in other kinds of
disasters, usually play a major vole at on-site comand posts only in chemical
disasters of major magnitude. In other kinds of disasters, in many communities,
the local civil defense agency freguently auvtomatically takes a leadership role;
in most chemical emergencies they appear to do ac more varely, reluctantly, and
usually only if the emergency has clearly the character of a community-wide
disaster.

The seeming substitution of an on—site ccmmand post for a community EOC,
does appear to have other consequences for the response. TFor one, the absence
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of an BOC, we found, seems to affect the quality and quantity of information
which is disseminated to the general public. The quality of the information
which most community residents obtain about acute chemical emergencies while
they are in progress is generally very low. In part, this stems from the

i abgence of an EOC and the presence of an on~site command post. Wo organiza-
tion represented at the on-site command post is likely to see as its responsi-
bility the providing of news or information to the mass wedia. The command
post is peopled by operatiocnal persomnel or decision makers. If ssekers of
public information get to a command post, it is unlikely they could cbtain an
overall picture of the situation, especially implications for the larger commu-
aity, from occurences there., Many of the responders can only provide partial
or fragmented information. Also, becauss mass media personnel will press for
news items, efforts to limit release of informstion is not likely to be suc-
cegsful, . :

fend 7

We found that since the primary source of information in a chemical
emergency is likely to be an inadequate one, incomplete, conflicting, aand
often errcnecus Information about the emergency will circulate. This is
especially dysfunctioral because in a prolonged emergency, even the organized
responders become partly dependent on mass media acecounts for information
about the incident. Also, the lack of complete and accurate information about
the chemical threat becomes a problem for community residents who need to have
some knowledge about the nature and duration of the threat, and whether it is
safe to return to their evacuated homes. R

It appears from our study that there are two kinds of population evacu-
at'ions in chemical emergencies. There is the evacuation which oceurs directly
as a result of the transportation acecident. That is, people become aware there
is an emexrgency and leave what they perceive as the endangered area. Most of
‘these population evacuations occur as a result of word-of-mouth commumication
in primary group networke., Friends tell friends snd neighbors, and they leave
the area. This kind of evacuation tends to be spontaneous and informal.

The second type of evacuation tends to be more formal. That is, local
emergency persomnel usually warn people that rthere might be some danger from
a chemical emergency, and that théy should’ leave the neighborhood. This kind
of evaucation is usually a little delayed, and primarily occurs when the
first organized responders have clearly established that there is some kind of
chemical danger. While law enforcement officers, and sometimes fire personnel
often take the initiative in warning people of a danger, we did not find that
formal evacuation plans were ever used. A perceived need for a rapid exodus
seems to underlie the quick effort to get people out, reflecting, as we said
earlier, a widespread perception of chemicals as very dangerous agents.

Although the spontaneous evacuation and evacuation warnings are generally
effective in moving people out of endangered areas, there are nonetheless, some
serious problems in such movements. For one, most warnlngs to evacuate are
inadequate. The warning messages are generally non—-directional and ambiguous
in many respects. That is, people are urged tc leave an area, but are seldom
given information zbout the directions to go, or the distances which will make
for a safe evacuation. We also noted that almost never are endangered pupu—
lations given any informatiom about alternative protective measures other than
leaving an area. Officials also rarely seem to consider the possibility of
traffic congestion occuring when no directions for evacuation are provided
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vate vehicles. Similarly, little at rrention
vees informed of a developing emergency,
he safe for them to return to their homes

and there is widespread use of
is paid to the need of keeping
when 1t is over, and when it wi
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it aupeaiq ro ¢s that many of the prcblems agsociated with c¢h mfcal
emergencies are that they are primarily an ad ‘hoc emergent actilv ritd 3
taken by people on their own or roughly guided by some of the emergency first
responders., In other kinds of disasters the local civil defense off
mally handles the evacvation of citizens. FRowever, as we have alrea
in chemical emergencies the civil defense agency usuvally has an unclesr and
undefined role. Thus, when even more crganized evacuations somebimes ocour
in the later atazes of chemical disasters, no group attempts to srg nize the

evacuations
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Spécial.?roﬁlems

A numbar of special problems associated with chemical smergencies could
be cited. ‘In this general report, however, we shall anly actu‘tﬁree@ They
are the limited role played by mass medis agencies st the height of the emer-
gency, the unusual medical problems that might avise, and the problsms associ-
ated with the neutralization of the dangerous chemical(s} invelved in the
transportation accident. :

Unlike in most natural disasters and most other emergencies (Disasters
and the Mass Media, 1880}, we did not find the mass media playing as central
a role at the height of the emergency. For instance, the imitial svacuation
of a population usually occurs so quickly that mass wedia units play no sig-
nificant role in that response behavier. We found that at best, local radio
and television stations might serve as a means of secondary confirmation of
initial warnings. Radio stations occasionally are instrumental in notifying
evacuees that the threat has been neutrralized and that they can return to the
area. BHowever, in many instances no formal or official recall order is ever
issued, so that cannot be broadcast. If 2 recall is officially declared, and
we found it rave, it is usually based on knowledge of the safety of the situ-
ation as defined by the fire department. In those instances the word that it
iz safe to return can be transmitted by mass media outlets. i

We found rather comsistently a rather poor handling of the medical
treatment given to casuglties in chemical emergencies. There are problems
all along the line. We noted that in the majority of cases, ambulance ser-
vices and hospitals were not informed of the exact nature of the dangerous
chemicalg invoived in the incident. In many cases as we have noted, it takes
time for emergency responders themselves to obitain that information; but when
it becomes known on-site, it is seldom commumicated to organizations in the
medical srea. Also, except under upusual cirvcumstances, hospitals have little
prior experiences with chemically-created illnesses. Medical persommel are
usually unfamiliar with the symptoms of chemical exposure and the associlated
medical treatments. Additionally, it is very rare for hospital disaster plans
to discuss the special problems associated with the rreatment of victims
exposed to hazardous chemicals. Moreover, it was reported to us that health
sector persemnel do not know oft any clearinghouse or the equivalent of a
poison—contrel center to which they can turn quickly for for information and
assistance. _ It is not surprising that we found on a Ffew occasions in chemical
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n admitredly treated for the wrong
1y misinterpreted. In one chemical
on the svent observed than:’

éisastgrs we ﬂ?ué*@é, that patie s
£ al
disaster stu&led by M&<§ an official report

ns were uﬁae**ﬂin about. the med

sicia e ;
smplovess. “cuﬁs were aware obply o =f injuries from "cﬁiﬂziﬁe or
some toxic fumes” Wh&h admitting patients during the nine-day pericd
of the emergency. They were uncertain sbout the additive effects of
these gases in combination or reimforcing each other and possibly
aggravating chemical exposures. For example, certaln gases {(carhon
monoxide, alcohol, ete.) produce increased regpiratory activity
resulting in increased ingestion and vltimately greater toxicity.

{Rallirocad Accident Report, 1979: 14},

;WA

A last oroblem we noted has to do with the neut?aLiza ion of the chem
threat. At ,he local level, a major concern is always the neutrvalization of
the dangerous chemical hazard. However, there does not zlwave seem o be a

cognition that theve is a difference between a stablization of a thyeat and
s neutralization, and that they often require different operational proce~
eg. We noted that there fregquently are jurisdictiocnal problems assoclated
th ulrimate neutralization. In sddition there iz a degyvee of reluctance
to take responsibility for neutralization if it is foreseen that there may be
some residual "polluting” effects. - -
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Overall, the patterns of convergence and outflow we noted in chemical
emergencies are marked by great uncertainty and acitivites which in retrospect
were not necessarily the best for the occasion. There is a great lack of
understanding and knowledge especially at the height of the emergency. Theve
is an erratic inflow or convergence of resources and groups. What flows out
iz even more erratic with Informatien, for imstance, failing to reach the
appropriate sources. Some of the specisl problems associated with chemical
emergencies have the potential for tu 'ning a relatively miner disaster into a
catastrophe.

With this chapter we end our discussion of the organized response pattern
in chemical emergencies. However, at variocus points in the last few chapters
we have suggested in passing both differences and similarities between chem—
ical disasters and other disasters. Therefore, in the next chapter, we shall
summarize the general differences and similarities between the two. ‘
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CHAPTER XIV

SIMILARITIES AND DIFFERENCES BETWEEN CH&&IG%L AN ﬂnNCHhM
DISASTER RESPONSES

Chemical and nonchemical disasters exhibit bath slmzlaritlem and
differences. This is true with respect to both preparing for, and responding
to, both kinds of disasters, although there appears to be far more similar-
ities in the preimpact phase, with the differences occurring primarily in
the impact and postimpact stage. In this chapter we briefly discuss both
aspects. We initially note sowe of the differences and similarities betwean
the risks invelved in chemical snd in natural hazards., We then close the
chapter with & comparison of differences in zesponses to chemical and
nonchemical emergencies, focusing on response, since we view the major pre- -
parations pecessary as generally similar for all disasters. A

Compgrison af Risks«anﬁ'ﬁeéessarv Preparatians

There are differences between nhemiaal and nonchemical disasters,
including the risks they pose, However, these differences, which are agent-
specific, do not mean that preparations for chemical disasters reguire
. different operational measures. In fact, a @frong case can be made that
all disasters share much in common, regardless of the disaster agent involved.
Regarding preparedness planning, chemical dlbasbers can be approached in '
generic rather than agent-specific terms. :

If the risks in natural hazard and chemiual hazards are compared, there .
are a number of dissimilarities. For example, most natural hazards are
fairly well documented and understood for any givem locality; theé variety of
hazards such as tornadoes, floods, and hurricanes, as well as theilyr approxi-
mate frequency and probability, are roughly known. Many natural hazards sre
area-specific and a number are seasonal. In contrast, there is little pre~
dictive kmcwledga as to the varilety and frequency of jmpact of chemical
hazards for a givem locality. Chemical threats, considering the heavy volume
of transportation of guch materials, are not very awa—«speciflcy nor are they
seasonal. :

Most natural hazards are "stable" In terms of impact. They are unlikely
to escalate from a miner initial incident o a major ome, The secondary
threats associated with natural haZ&l&Q are undstrstosd. In comtrast, chemical
hazards are relatively "unstable.” Chemicals which ave safe in isclation, or
benign under most conditions, can become highly dangerous as a result of an
accidentzal combination with others, or can become active threats as a result
of synergistic nffects with aven 2 normally neutral substance such as water.
Chemical hazards are capable of alteration and can become more complex in waya
not always easily understood, even by specialists. ’

Many natural hazards allow for some degree of warning. Their effects are
moderately well understood by emergency organizations and the general public,

107



‘especially in localities subject to such dangercus agents. The protective
measures which can be taken are generslly known and understood. In contrast,
most chemical hazards occcur with little ov no warning., Their effeects are not
well understood by nmergeney perzonnel and.citizens, as we have tried to show.
Scme chemical hazards regquire very cumplicated neutralizing measuresk and
:aimasL all necessitate sone moderats degrese ef knowledge for adeqguate comntrol.

, &LSG, as indicated in ?IEVLG&S cﬁ&§;8r39 organizatinal autheority and
3uriﬁdictioa for planning and tespsﬁdlag to chemical hazards are offen uncleax
and usually complex. As we have noted, there 4s a general laeck of agreement

ack o
as to which organizational entities should assume preparedness planning and
?es;cnse rasks. In constrast, other research has shown that for natural

hazards, organizational responsibilities and jurisdiction for plamning and
regponse are ralatively clear, although this does not say there is always
consensus, The authority of certain emergency agencies to act in natural:
disasters is recognized by all cammun*ty groups and the geﬂeval public.

G

Thus, we recognize these differences in the risks znd the preparatiouns
for chemical emergenciles as compared with natural disaster agents. The
differences are compounded by varied experiences., Longer community experience
with particular disaster agents means these threats are beata* known and ways
of responding to them better understood. It also means that appropriate social
structures and traditional ways of vesponding to natural disasters have had a
chance to evolve in many localities. In some localities, disaster subcultures
for natural agents exist (Wenger, 1%78). By comparison, dangervous chemical
agents are relatively new and different from the standpelnt of community pre-
paredness. We ave not awars of any chemical disaster subcultures. Indeed,
as we have discussed esrlier, awareness of chemical hazarde is just now dawning
in many communities. ’ '

These differences do not-uecessarily rule cut the application of princi-
ples of natural disaster plamning to problems of chemical hazards, however.
In fact, a case can be wmade for the argument that hazardous chemical agents
have a good deal in common with some natural disaster agents~-features such as
length of warning and scope of impact, for example. Flash floods frequently
allow little or no warniang and are relatively localized in impact, as avé
chemical explosions; one implication of this similarity is that insights from
warning’ affected populations in flash flood prone areas might be applied to
planning warning svystems for communitiss vulnerable to chemical threats. . From
the standpoint of organizing a resonse, then, differences ameong natural dis-
aster agents may be as great as differences between natural and chemical agents.
It follows, then, that siudiss on natural disaster planning and rwsponse can
be of value for persons concernad with chemical disaster preapredne

Even more Important, however, is the fact tﬁat& regardless of the
characteristics of a particular disaster agent and the specific demands it
generates, the same kinds of community response-related tasks are necesssary in
both kinds of disasters and for all disaster phases. In any commmity, for
example, the assessment of hazards and the wmobilization of disaster-relevant
TeS0Urces are necesssary, regardless of the specific hazards and resources in
question., Similgrly, postimpact communication and decision-making procedures
must be planned for and activated in any community crisis
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Yo draw an anslogy, tand battles are fough with different weapons,
material, persomnel, and support systems than sea battles, but nevertheless,
the general battle requiremeﬁts are the szame for both. In both cases,

cintelligence about enemy strength and movements must be gathered, resources
" must beAanTecteﬁ, trained persomnel must be led effectively, and sc¢ on.

The same is true for disaster planning: altheugh disaster r
human and material resources needed to respond to them may
generic kinds of activities must be performed in the pre-disa

x

response, and recovery periods, regardisss of the spscific
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Comparison of Responses

When our study examined resonses to chemical disasters, what did we ;iﬁd
in comparizon with what has been feund to occur in nomchemical diszasters? .
Again there were both differences and similarities. The former stand €Lt but
the latter are more impertanta '

We faund that, in general, local-level organized raspomse
dizasters ave not as good ag those to nonchemical disaster
to be more delayed, uncertain, and ervatic; take place with ldte
and understanding about the situation; and are often iva smented and uncoordinated,
espacially in the early ghases. In part, the responses asre less favorable
hecause, unlike most other types of disasters, the dangerous consequences of
a chemical disaster often develop after an inifvially disruptive event, i.e.,
after a deviation from normal routine, such as a train derailment or a damaged
eylinder in a plant. Unlike other disasgters in which post initizal impact
" hazavrds ave likely to be secondary, post initial impact events, such as an
explosion or the drift of a toxle cloud, may be the primary -danger in a
chemical disaster. In some cases, inappropriate treatment of a substance may

turn an inert chemical into a dangevous hazard.

Qur reseavch observed that, genevally, fewer local emergency-relevant
organizations participate in chemical, as compared with nonchemical, disasters.
This is partly due to the fact that the average chemical disaster is smaller
in scope and impact than the average community natural disaster. For example,
in many chemical incidents, the public utilities; the hospital-ambulance-
medical system; the governmental, executive and political office-holders; and
the full range of the mass media are not always involved as they normally ave
in even a moderate size nenchemical community disaster. The involvement of
fewer local groups should result in a better and more coordinated response,
everything else belng equal. However. the nature of chemical threats and the
participation of extra~community groups almost always neutrslize the positive
factors which might be realized through a smaller number of community organ-
izations responding to the emergency. '

The local fire department plays a ceniy
chemical incidents outslde plants, as we have already indicateﬁ This is a
rare position for this orgamizatien to hold in typical nonchemical disasters.
Conversely, the local civil defense office, usually the kev coordinating
group in most natural disasters, is often peripheral, at best, in most
hagardous chemical incidents unless they are of a catastrophic nature. The
fire department’s central position reflects the perception that it is the

14

ral vole in the great maiority of
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only, or the primary, ocrganizatiocn hich cant reliably decide what should be
done in an emergency, due to the technical nature of the chemical threat.
This assumption 1s not always corzentm but it generally prevails. Moreover,
there is another problem. A lead organization, unfamiliar with and inexperi-
enced in that vole, will have difficulty effectively coordinating the overall
response; fire departments typically fall inte this category.

Our study found that there is a styong tendency to respond te all chemi-
cals as though immediately and directly dangevous. 4&s aiready discussed,
often the presence of chemicals is not promptly detected, particularly in
‘railroad or truck accidents. But once a chemical is didentified, indtial
responders, especially in the public sector, and citizens in general, tend to
percefve it as automatically hazardous and to think of the worst possible
situation. Warnings of danger may precede the exact identification of the
chemical substance as well as the specific hazards involved. This tends to
lead to rapid but unot well-plamned evacuations and sometimes to retavdatiom,
i¥ not cessation, of direct local organized efforts to sisbilize the chemiecal
hazards while outside experts are called for. This generally contrasts with
g much moré differentiated and discriminatory vesponse to natural hazard
agents and an initial tendency to discount their danger. :

@rganlzational conflict seems to surface more in chemical than nonchem-
ical disasters. We noted, that not infrequently, there are various types of~
disagreements among local organizations and between community and extra-
community groups. The differences appear in both the immediate short-run
crisis period and the longer-run emergency response activities. Prior dis-

" aster preparedness planning seems to reduce the appearance of conflict
somewhat. However, interorganizational conflict lun acute chemical incidents
seems to originate through the interdction of the private-public sectors, their
varying experiences with hazardous chemicals, their differing résponsibilities
and mandates, and the diverse perceptions of crisis they admit to the
gituation. While c¢lashes betwen organizations are not unknown in natural

- disaster gituations, conflict during the peak of the disaster appears far mors
oftén in acute chemical emergencies.

However, there are simiiarities as well as differences betwesen responses
to chemical and nonchemical disaster situations. TFor example, as in natural
disaster events, convergence generally occurs in hazardous chemical incidents
independently of the initial vesponse.activities or the information diffused.
Likewise, in both types of disasters, the delivery of emergency medical _
services for casualties is typically outside the initial awareness and control
of the hospital-medical-ambulance system. There are enough similarities to
support a long-held major research-based prinmciple of disaster preparedness
plamning, namely that such planning should vot bes agent-specific.  There should
not be separate organizations and preparedness activities oriented to only one
specific kind of disaster agent, chemical or otherwise (Quarantelli, 198le}.

On the other hand, there are enocugh differenres between chemical and nonchem-
ical disasters to argue that the former vequlres some specific preparedness
planning to supplement general disaster planming.

Actually, our research indicates that chemical and natural hazards should
be considered together in preparedness planning because, for most purposes,
they are zsimilar. DRC studies have noted, and we likewisze chserved, that
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communities and organizations have a tenécncg to want to draft special,
agent-specific disaster plans. Somefimes this is advocated, as in the case
of nuclear threats, because néw hazards have come to light which seem unique.
This has also happeunsd in the chemical area. Sometimes agent-specific disas-
ter plamnning is promulgated because of the pressure from agent-gpecific
agencles, governmental officials, or special-interast groups. The many
chemical waste disposal companies which have recently appeared are tending
to create a specific chemical agent orientation. Sometimes, public relations
or public information campaigns promote an agent-specific tendency, and this
has occurred in the hazardous chemical area.

However, special planning is, on the whole, not the best way to proceed,
because it can result in confusion, excessive costs due to service duplications,
and conflicts as a result of contradictions in tasks and jurisdictional
boundarigs, ' We fonné many communities reconcile the need for all-agent plan~
ning ahd theé need for agent~specific directives by devising s general set of
guidellnes for all community organizations and then appending sections or

"annexes" dealing with special coordination and vesource problems produced by
different disaster agents. Increasingly, .state disaster plans and many
- community-level disaster plans set forth general principles ro be followed and
problems which will be encountered, and follow these with a separate section
on issues specific to acute chemical emergencies,

With this chapter, we conclude the presentation of our general research
findings on preparedness for, and response to, chemical emergencies. What do
these findings indicate and suggest? In the mext chapter, after summarizing
the conclusions of the study, we first indicate the implications of our work,
for the framework and model we used. We conclude with noting the - -application,

theory, and research which might be relevant in future studies af chemical
emergencies.
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" CHAPTER XV

ssmz.zﬁsmﬁs AND ﬁvﬁ?mmxm%
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In this E*ial chanfar of the rugarL we fFivst preacﬁg the gﬁn“»a?
conclusions of cur work and then draw out the implications of cur study. .
A summary is given of our findings about community preparations for chemical

- emergencies, and what we found happens In responses to actual or possible
chemical disasters. In the last part of the chapter we draw some general
implications from our empirical results. In particular, we point ocut =2
selective number of the more important applied and theoretical implications

of our study. Some iIndication fs alsc given of where futnre research -
thrusts might be diresctad.

General Conclusions

Findings About Disaster Ireparedness

1. Threst Perceptions

There is a degree of perception that chemical agents, compaved with other
agents, have more potential as disaster agents, However, diffevent commu-
nities, sectors, and organizations selectively vary in their perceptions of
the chemical threats. In particular, there are noticeable differences betwsen
threat perceptions af public and private groups, with the latter seeing
chemicaiiy basaé diSQatars less lfkely than the farmer.

2. Av&ilabilitv~and ﬁnbilization~of Resources

In principal, but not in fact, there are many potential resources avail-
able to prepare for chemical emergencies, Many direct resources are either
unknown, unrecognized as such, or are the property of private groups, and .
aven when available tend to be segregated inefficiently from other kinds of
community disaster resources. Indirect resources are also undependably and

unevenly available and show a lack of leadership and responsibility Far thelr
availability particularly prevailing in the public sector.

There is little collective mobilization of resources except in a minority
of communities with local comprehensive mutual aid systems. Such systems
have multiple chemical emergency functions and are particularly strong with
respect to resource sharing and communication, although they are usually
weak in risk assessment, in providing a role for the medical ares, and in
addressing the problem of evacuation., Extra-community rescurces are seldom

part of any individual or collective mobilization of resources for chemical
emergencies.

3. Patterns of Communitg Secial Organization

There are a variaty of social linkages for chemical disaster preparedness

planning in most of the ccmmunitleq we studied. In particular, thers tend

to be links between local fire departments and the chemical companies in their
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aress. Theé gemeral pabteryn, nﬁ?t%er, is ous of wesk vertical rather than
horizontal linkages within comminities. There is also an almost total
abgence of local extra~community linkages even though the collective
resources of the latter sources are extensive in nature. More iﬁtugfasﬂﬁ
linkages are slowly evolviag but overall there is a pattern of weak commu-
nity social orgarivation for chemical emergenciles.

4. Social Climate

As a whole, the social climate in most American communities is not
avorable to preparedness planning for chemical emergencies. While some of
he existing norms, values, and beliefs provide incentives for planning,
most 46 not. There Is a tendency to believe that communities could raspond
to emergencies better than they probably could. This reinforces a disineli~
naticn to disturb local economic benefits from chemical plants or to argue

against what is seen as a public unwillingness to spend gmve;nmeptal funds
- for most anything, including disaster preparean9ﬁb planning.

fav
T

5. The Plénning Process and Preparedness -

There is only a low degree of preparedness plamming for chemical emer~
gencies in most American communities, In fact, such plamning is frequently
nonexistent among public emergency organizations, except for some fire
departments. - Preparzficns for chemical disasters ave especially handicapped
by the public-private sector split in American society and alse because the
most relevant resources ave in the hands of extra-community groups rather
than the leocal community organizations that almest always include the first
respanders to-incidents dinvolving hazardous chemicals,

Findinge About Responses to Chemlcal Emergencies

1. Effects of Preparedness Plagning on Response

Preparedoness is often incorrectly equated with formal disaster plans,
an end product of the planning process, or as an extension of everyday
operations; good prepavedness instead is a knowledge-based realistic process
stressing general principles aimed at reducing the unknowns in a problemat~
ical sitvation. As such it is all the activities, practices, documents,
formal and informal agreements, and associated social arrangements which,
over the long or short term, are intended to reduce the probability of
disaster andfar the severity af the community disrupticn occasioned by its
occurence. :

Community disaster preparedness for chemical emergencies is generally
poor if not nonexistent in wmost localities. However, the private sector is
relatively well-prepared especially for im-plant accidents. Extra-community
groups which do have resources for chemical emergencies are seldem incor-
porated into local planming. Nonetheless, to the extent there is prepared-
ness planning of any kind, it tcnac to make for a better response Lo chemical
emergencies.



2. TImpact and Situational Contl ;gﬁﬂ cies

The way and the degree to which any community will respond *g a powticular
T

‘chemical emergency is cften greatly influenced by impact and siilsatiocwal
contingencies. The impact contingencies resulting primarily frow the property
of the chemical agents themselves pveseﬁt different risk rhreats particularly

in terms of the destructive or damaging porential of the chemical and the
contrelilability of the chemical. Other contingencies are more situational in
nature, resulting from spatial, temporal, or civcumstantial factors such as

the jurisdictional locale of the mishap, the sccial time in which it occcurs,
and 1f the speed of onset allows preventive measures. ' Both impact and
situational contingenciles introduce much variety and complexity in the organ—
ized response to chemical emergencies. However, they are not completely -
- independent of percepiual and other social factors, and thus can be effected

by preparedness plamming. :

o

3. First Reancnaers and Initial Definlticns

There ére some impertant differenees between responses in fized site
situations (mostly chemical plants) and in transportation accidents involving
. dangsrous chémicals. In general, the respence is herter in the fosmey situ-
ations, although there are problems if the threat spreads frum the plant to
the community. In transportation accidents involving chemicals the initdial
response is highly ad hoc. Much effort is spent on trying to define the
chemical threat in the situation. This is not alwavs essy to do covvectly
and often there is a delay in realizing that a transportation accldent may
have the potential for becoming a chemical disaster, depending partly on
the definitions and behaviors in the situation by [irst responders.

4. Comvergenée and Outflow Patterns

Much of what happens after the arrival of the first responders and their
initial definition of the situation can ke wiswalizaed as convergence and
outflow patterns. There is a movement of organizations, things, and infor-
mation ocutward from the disaster site, and a similar flow toward it. Both the
cutflow and the convergence patterns ave warked by much uncertalnty and
unevenness of knowledge of the situation by selectively imvolved crganizations.
What flows out is even more errvatic than what converges, and some bhehaviors
tend to compound the difficulties im the situation and almost ensure lack of
coordination. There are also speclal problems in chemical emergencies with
reapect to the role of the mass media, medical diagnoses and treatments of
victims, and the neutvali?atian of the dangerous chemical invelved in the
incident. ' '

T
ey

5. Similaritles and Differences Botween C emical aud Nonchemical Disaster

Differemces in chemical =nd nonchemical disasters exist especizlly in
the risks they pose. This reguires different preparations for chemical
emergencies. However, many similar response tasks are necessary in beth
kinds of disasters and all disaster phases. Actual responses in chemical
emergencies also differ somewhat from what occurs in natural disasters.
‘Honetheless, the similariries betwesen both are more important than the
differences., Therefore, a generic rather than agent-specific approasch to
preparedness and responsé seems warranted.
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General Tmplications

) We first indicaste some applisd implicationz.  The effort is to state
some general prlﬁﬂlglas, possibly useful tro policy mskers and planners in

_ the chemical hazards area rather than to operational persomnzl. We then
present scme of the theoratical implications of our work. Reference is
made both to the theoretical framework asnd model which we used, as well as
the more general disaster literature. Finally, we conclude with some sug-
gestions for future research im the area. Rather than to simply indicate
the need for more research, we attempt ro indicate particular gquestions and
studies which might have the greatest paycff in later work on the socicbe-
havioral aspects of chemical emergencies. :

i
&

Applied Tmplicatilons

It is evident thar the general characteristice of community prepared—
ness for and response to acute chemical emergencies reflect numerbus
weaknesses and problems. Despite the extensive resocurces that generally
,exist in the country and the ever-growing experiences in responding to
chemical disasters, certain difficulties persist. While some of the socio-
behavioral conditions associated with a chemically induced emergency avent
camot be dlractly altered through the efforts of local officials, there
are many social factors which can be agltered or changed rhrough disaster
preparedness programs so that the community response can be improved.

There could be changes in gpecific planning or operation measures,
Thus, there could be more reallstic attempis to assess the true risks from
chemical hazards in given localities. Far more efforts might be divected
toward genuine collective mobilizatlon of preparedness resources, especially
the development of MAS. There could be attempts to improve the linkages
between local emergency agencies and the chemical plants in the community..
The social climate factors which can act as incentives for dlsaster prepared-"
nese planning could be sought out and ewmphasized.

Also, more attention might be given to the training and education of
first responders so that they will know how to cope with the earliest stages
of a threat where the response can determine if there will or will not be a
chemical emergency. To luwprove response capablility, likely first responders
can be made knowledgeable about chemical risks on site and how to quickly
mobilize relevant resources. Efforts can be made to develop better 11nkages
between local emergency agencies and extra-community groups which can
provide assistance at times of chemical threat and impact.

Other gpecific preparedness and operationsl measures could be mentioned,
for example, better preplamning of svacuations, or better coordination of
task responsibilities at the time of the emergency, or better understanding
of necessary procedures for stabllizing and neutralizing chemical threats.
Any and. all such gpecific improvements would be helpful. However, more
important in bringing about gredter efficiency and effectiveness in preparing
for and responding to chemical emergencies, would be changes or modifications
in general persgpectives or orientations.



While there are many specific implications which could be drawn from
our study (and some are discussed in the other publicatioms about our.
regearch) there is a general peoint we wish to make in this repert. Good
preparedness planning and response for chemical emergencles must be locally
. based, use existing rescurces and groups, and be mobilized in an Lntegrahed
7_Lash*0n= We discues each of these matters in what follows.

1. The Need for Locally-Based Preparedness and Response

Nowadays, people appear to be opposed to the notieon that local govern—
mental units should be doing meore for citizens than they already do. The
passage of Proposition 13 in California in 1978, for example is widely
believed to have ushered in a new gemeral social climate of fiscal restraint,
. in which services once provided to local jurisdictions by means of community
revenues will be furnished through other means. At the same time, it seems
that people are beginning to look to the private sector or to volunteer
organizations, rather than to government for some needed services; ambulance
services and fire protection are prominant examples of this trend. Thus, in
an era emphasizing reduced govermmental involvement, it may look imawpropriate
to argue that local public organizations ought to be working more, both on
their own and in concert with the private sector, te prevent and respond to.
emergencies involving hazardous materials. Operations of this type are
widely regarded as requiring highly trained persomnel and costly equipment.
Why then should local organizatioms, which are not being provided additional
funds to do so, become Involved in performing emergency preparedness and
response tasks? : : '

Aside from the fact that, adequate community preparations need not be
costly or involve establishing new units, local emergency organizations should
be concerned with chemical emergency planning for several geood reasons. First,
although specialized extralocal groups such as chemical industry response
teams, envivonmmental clean-up companies, and federal spill response crews
exlst specifically to handle chemicsl mishaps and alsc engage in a variety
of planning activities in relation to different hazards, the initial conse-
quences of a hazardous chemical episcde are invariably borme first by some
local community. Thus, organizations charged with the responsibility of .
protecting life and property in a given city or county have a mandate to act
in these kinds of events, and <invariably do so somehow. They have no
choice to do otherwise. Government officials, as well as the general
citizenry of the community, expect that local emergency agencies will plan
for and respond to the entire spectrum of acute hazards the community faces.
. The fact that some organizations from other places may make their services
available to a local community in certain situations at particular times
does not relieve community emergency planners and responders of their ongoing
responsibilities. Moreover, although certain tasks relating to chemical
agents themselves——tasks such as suppression, neutralization, and disposal--
can perhaps best be handled in most communities by trained specialists,
other tasks-—evacuation, for example~-almost always will have to be p?anned
and carried out by knowledgeable local emergency personnel.

Second, local planning is important becsuse, as we have indicated; the
initial response in the first few minutes of a chemical incident can be
critical to the way the incident later develops. Chemical hazards differ
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creatse a third dangerous subaianc it he proper steps are taken; and
some sgents present very differsnt hazards to human beings on the one hand,
and the ecological enviremment,” on the other. Thus, local personnel who

g
3
have not planned and received training on how to ;esnené properly to chemics
agents——and who fall to respond appropriately in urgent situstions~--arve
capable of unknowingly increasing the threat to life and property such sub~
stances pose., This does happen as some of our own case studies illustrate
(see Gray, 1981b). Therefore, some type of chemical hazard planni
training for local personmel is imperative, no matter how elaméntavy this
training may be. Pearson notes that, for financial and other veasons, loca.
~voluntedr fire departments may lack sophisticated and specialized equipment
for resnondﬁna to emergencies involving ewotic hazavdous materials; neverthe
less, he argues that these departments could become "the ultimate in
Response Capability,” with a little forethought and training in on-thé-spot
hazard assesgment and de c1sion«making

It is impossible to equip every velunteer fire department
with the specialized equipment to haudle all types of hazardous
materials incidents. Tt is possible toe make the training avail-
able to allow the chief officers of fire companies to make decisions
as to which. incidents they can handle with the equipment available
and for which incidents they must evacuate an area and establish
a safe perimeter (Pearson, 1978: 448).

Finally, the local community is the logical and appropriate setting for
carrying out chemical disaster preparedness activities because the local
community is precisely the place where planning can make a difference.
Emergency preparedness measures, in addition to facilitating a good response
can zctually veduce the likelihood that a chemical incident will occecur,

A systematic assessment of traffic patterns and of the volumes aud types

of hazardous materials that are transported through a community, for ewample
can lead teo the establishment of special hazardous materials rout and to
a suvbsequent reduction of asccident potemtial.

Local emergency personnel are in the best position to know sbout the
potential dangers present in thelr own community. Theyv have access to
detailed and specific information on the vuilnerabllity of their loeality and
the availability of emergency relevant resources, and are, thus, in a
position to reduce both the probabllity and the patantial severity of inci-
dents involving hazardous chemicals. In sum, many of the most effective
safety measures-—including activities such as risk assessment, training, and
public education~—are most appy apriate¢} uahrled out in the local community.
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Faced with the challenge of crganizing on a community-wide basis to
respond with existing resources to all disasters, many local and industry
officials way ask, ’How can we do this and will it not be costly?" Our work
and the research of others indicates no uwew elsborate organizational struc-
tures involving a high price tag, need to be developed. Several observation:
can illustrate how good disaster preparadness need not create new entities o
an expensive nature. ‘ : :

Many local and even relevant outside groups are almost certainly already
. performing activities that can contribute to "ommumity preparedness and
response. Lt only remains for citizens and officials in a giwven locality to
recognize and take advantage of opportuniiies to upgrade disaster planning
by working with these groups. Fov example, hospitals must conduct disaster
drills twice vearly. It would be very imstructive, and not very expensive,
for a number of other community ovganizations-—-fire departments, chemical
companies, local civil defense offices, and others—-te ﬁart1alpaue in hos-
pital drille when they occcur, on a.commumnity-wide or a regional basis. In 2

particular chemical substances, for example, could in turn pass
on to members of other organizations or to the gemeral public,
morve people and getiing consilderably more aducation for the sam lay of
funds. Finally, many pragrams exizst of which communities can take advantage
for relatively little momey, e.z., governmeni programs and various seminars
on hazardous materials such as those sponsoved by the National Fire Protect:
Association. Communities can obtain more for their preparedness dollars and
not adé veW’bureahcra? ¢ Qtrucfgfas by cambiwing regources: co-ordinating
arganizations, rather than
ng knowledge to a wider audi-

~received specialized training in the vecognition of hazards gsacci&ﬁed with
. e
B

ence.,.

In any community, some resources usually exist which are overlooked,
Officialg Frequently are unaware of expertise, equipment, and facilities
which, if koown, would upgrade community readiness. When vigorous afforis
are made to identify and link latent loeal resources, it may be discovered
that it is not necessary to bring new cnes inteo the communizy.
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Locally based p@cma*edﬁ%&a and. YESpbﬂ& for chemical emevgencies using
existing vesources and groupe is A :
tive msblllzaziﬂn is necessary.
is crucial, but our saahy showed

Most formal plamning for chemical emergenci R those
few organizations which contain the persommel reso : rp-how for
iing them--chemical companies and fire department. organizations
ess a great deal of valuable knowledge and resources, butf our research
asts these things remain at the organizational level, or at best, within

ional sectors, ather than being accessible to the larger communin:
;¢ preparedness subsystem. For example, chemical industry mutual
sescciations exist in several of the compunities we studied. 4s we noted,
some of these planning bodies are gquite elsborate and rich in ras&&xuesﬂ
Howaever, they teud to plan on their own for chemical emergencies only, rathe

rhan coordinating with other community disaster-relevant organizations.
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is high degree of specialization has several ramifications for overall
compunity disaster prepar“énes and response. Eirstx while wvarious special-~
ized organizations know a great deal about the particular tasks on which
they focus neutralization of chemical agents for example-—theve appears td &
& lack of mutual understanding ﬁct cen these groups and other community emer

gency organizations about how other Important tasks such as evacudtion or
everall coordination of a respomse will be handled and who will carry them
"our.  In the initial phase of the DRC research, it was felt this lack of
general consensus would make working together inm major acute chemical
disasters very difficult. This wasg the case when actual responses were
atudied.

Second, due to the jurisdictionally complex and compartmentalized nature
of chemical emergency preparedness, gaps occur in planning. For example, we
found communities with chemical facilities may contain organizations with th
knowledge, expertise, and resources to handle emergencies at local chemical
production facilities, while no agency considers transportation emevgencies
ag within its }urisé¢cticn. Or, in a different example, certain disaster-

elated zaskgﬁ such as emergency medical care for victims, may not be con~
sxdereé in chemical emergency plans. These kinds of gaps arve unlikely to
to light during non-emergency times in communities whers perscounnel in diffe
community sectors do not commenicate regularly., _ A disaster drill involving
the simalation of a major cham?ga‘ emergency worild make such paps evidenti
however, these are seldom aeméuq on & combunity-wide basis. As is the ¢
with the development of formal drilles typically occur within organize
tions and sectors, not acruss Algﬁ} &S noted, the entyry of particu
lar organizations or clusters © ons into the chemical disaster
preparedness arvrea geems to beult vity in other emerpgency-relevant
groups, agaln due to lack of sallen o problem of chemical threats an:
te other disincentives.
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In conclusion, to encourage a more comprehensive and integrated approach
to hazardous materials threats is not to say specialists in chemical emerger
preparedness are not needed. On the contrary, they are essentisl fo an
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affective response o a chemical emergency. However, it is also the case
that good preparedness involves s“ariLg Enformation and resources go that
all potentially invclved organizations cammot only antlcipate the threat fro
tha agent, but alsoc anticipate one ol ;7 ions in a disaster so as Lo
avoid conflict, duplication of , &t in the rasponsa.
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sessions, and community-wide dri‘ls are all means to ©
these kinds of collective activities are broadey efforts
made beyond the community level to veduce di ive
tives to engage in preparedness—-that is, t
establish social linkages in a positive dir 3
eventually better responges bto. chemic i em&rganties.

The demand for better disaster planning is sometime di§final* te fulfl
ecause theve are costs invelved. Parsonnel in emehbgnav @rga; zations are
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times reluctant to discuss changes in community prepavedaess because
urthe ‘planning takes energy9 time, aifd scmetimes money. Moreover, the ta:
of dissster planning must compete with other items on the public agenda--son
of which deal with pfdbi&ﬁs tha public peraaives as more urgent and pervasis
Yer it is important o note that disa

ster plaming can racula in real benei:"
for concerned communities: more positive interorganizationsl relatiomships,
more efficient use of existing resources, better public relations for goverr
ment, and lower corporate xﬁsnrance rates arve some examples of those benefis
. Even more Important is &he fact that, unlike the instance of some natural
digasters such as tornadoes and hurricanes, planning for chemical hazarda, °
engaged in vigourcusly, can actually be preventive. All these benefits are
possible "selling points" for emergency organization and corporate y@rsnnrs
who seek justification for beginning or upgrading community preparedness
natural disasters.

Before dismissing disaster preparedness as teo costly, it also might be

a good idea for public and industry officisls pcnmer for a moment the
potential monetary and norw-monetary costs of gq& planning. A chemical
T e -

I if a Fire or gaﬁt&lﬁe rupture is hand
; injured in hazarvdous materis

gponse organizations. If betrter
seg~related casuzlties, does thise

, money, and effort? In assessing the monete
and non-monetary costs a ated with upgrading disaster preparedness, it

a good ides to look &t ¢ ssible consequences of maintalning the status

The idea that disaster preparedness pavs for itself in the 1eng runy hecomes
even more vlausible once two points ave rvecognized: that “an ocunce of prev
+ion” pow may possibly avert a catastrophe in the fubure; and that individu
and organizations which are better prepared to deal with major emergencies

may also perform better during wminor emergencies and everyday operations,

facilicy stands to lose g great des
badly. A large proportien of those
incidents ars mewbers of

disaster planning ceoul
not justify the outlay o
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Theoretical Implicatiocus -

Our study showed the overall wvalidicy of ¢
work we used and generally confirmed major theme:

disaster literature. However, the model we used could be refined and
improved. Similarly, some of what we specifically found in the chemical
SMergency area, aught to be used in a gualifying way in the more general

literature,

The model and flamewcrk we HBFd as stated in Chapter ITII, was ne
intended to he more than a guide Ffor data gathering and analyses. As a
ouiﬁe~it generally worked well. Wo important factor derived from DRC
experience and the sociclogical literature seeme to have been overlos
Both specific points and generat pelqpecﬁives were well captured,

!
(0
]

For exémpiei-ﬁhe daté we obtained le d o ptE"‘Ou& BRC axper-
anece that risk is not a sufficient condic group formation. Likewise,
demanam do not inevitably lead to eshanced capability, nor do even serious
threats lead to group solidarity and cooperation. Structural arrangements in
communities such as those we studied are the result of combinatioms of socio-
cultural and soclal organizational conditions. Our guiding framework allowed
us to idemtify the possible array of seocial climate and social velationships
-or linksges which seem to inhibit iﬁtcrgroaniza?icnal plamming efforts.

Our study also showed that 2 general secilological perspective can frult-
fully be applied in an area where both problems and scolutions tend to be
conceptualized in purely technologicai terms. Mitigating chemical hazards
and responding to chemlcal disasters sre usually viewed as possible through
improved techmical capability, e.g., more durable containers For chemicals
and morée training for hazavdous materials handlers. In contrast, this study

uggests that hazardous chemicals in our midst constitete a social problem.
It follows that, as the advent of these kinds of threats can be explained in
terms of social factors, the mamner in which communities adapt to them is
affected by sccial conditions. Seen in this light, community preparedness
far chemical disasters pecessitates social change, not mere technological
upg ramingwwa point to which we shall shortly return.

Thus while the gnldina framework we used proved fruirful, some ilmprove-
ments, nanetheless, are possible. Fivst, therve could be a better tie between
the preparedness model and the response model. The fivsi, as we used it,
tends to be set forth in somewhat static terms, whereas the latter is explic-
itly processual in nature. In genersl, 8 wmove towards a more processual
appreach for preparedness phenomensa would seem to he in order. ‘

y
“
D Bf

‘Second, and related to the first point, the same general explanatory
principles ought to be advanced for &eth preparedness planning snd responses
in chemical emergencies. While our guid ing framework was specifically
explicit as to the conditions inveolved i responding to chemical disasters,
we only implicitly and gemerally suggested what might be influential in
effecting prepareduess planning. While what we advanced was nof contradicting
in any way, nonetheless, it was not that consistent.
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true not only 1f the chemical problem stems

also from an in-transit or transportation asccidnet.
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non-private kinds of proups dist 3ﬁctly dif

railroad or tyxucking firm, or a polluvion clean

basis of our study on chemical emevgencies,
disaster behavior ought to allow more of =z
has been accorded to it se far,

and Haasg., 1975}.
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Thres aspects in particular

to do with the major, if not the predominant role of the private

Whether it iz in the pvgmﬂmpahh
or the recovery stage, in all
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In contrast, in maﬂv
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al disaster
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A second distinctive featursz of chemical emergencies we described
involve complex and unstable a ents compared with almost all natural die-
aster agents. The disaster literature generally assumes a specific and
direct impact agent. Thus, a hurricane, a flood, an earthguake, or a
tornado are assumed to have a known and direct kind of effect if they impact.

"In contrast, as we have noted, chemical agents even of the same kind, wmay

have differential consequences dependiamg on a vaviety of impact and situ-
ational contingencies. In fact, there may be, for example, a truck or rail-
road accident with ne chemical disaster if the invclved chemicals do not |
cateh fire, combine synergisticaily with cthers, or are dealt with
inappropriately. This makes the chemical agent in a petenzial or actual
chemical disaster s more complex and problematical agent than dis the typical
sarural disaster agent type. A less complex and less problematical disaster
agent 1s usually assumed in the theoretdcal models and frameworks in the
general disaster literature. Our work on chemical emergencies suggests the
need for a broader view of the nature of disaster agents. The more proble~
matical features of a chemical agent are not, for example,implied in those
writings which attempt to specify different dimensioms of disaster agents
{see, for example, Dynes, 1875).

Finally, the existing disaster theories and literature do not capture
well the technological bias with which chemical emergencies tend to be
approached by most of those imvolved with disaster policy, planning, prepared-
ness, and/or recovery aspects of chemical emergencies. As we have alveady
noted earlier in this section, chemical disasters tend to be viewed as a
“rhing™ rather than a "pecple™ problem, just as were actual or petential
nuclear disasters, at least until the Three Mile Island episode. Much

‘thinking in the chemical area focuses on looking for technolegical safe~

guards, mechanical emergency responses, technleal solutions to recovery

“questions, and so on. The pervasiveness of this point of view is difficult

to overstate. It effects everytliing that is done af zny point in the life
cycle of chemical disasters, from seeing possible prcoblems in pre-impact
periods to learning valuable lessons in post-recovery periods. While there
is a tendency also to seek rechnological solurions in other kinds of disasters,
it pales In significance compared to what we found in the chemieal emergency
area. Disaster theories and literature, therefore, teénd to underplay the
technolegical biazs which our work iIndicates is operative in the chemical area.
Bespite the fact that some movement away from such a bilas is starting to
sccur in the chemical area itself, greater recognition of how a technological
bilas effects everything would be appropriate in the more genersl theoveiical
disaster literature.

Research Implications

> h:zacw.:*c:*a is needed afver the con~
clusion of a study, the sugge L @ vaiid with respect to the
problem of chemical emergencics than f T many other areas. As we atated very
early in this report, our study was Lne fivst systematic one attempted on the
sociobehavioral aspecis of chemical disasters. As guch, it could have haxdly
exploved all questions or produced totally sarisfactory answers., Conse-
guently, there sre very many specific research topics which could be addressed
in future research. - However, lunstead of suggesting specific research topics,
we would prefer to conclude with mﬁiian;ning three general research thrusts -

While it is a trulsm o in
.'D

l{i
=
Y Tt
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which we beliewve would have considerable pavefE,

First, we h‘i nk the Following wmight be examined
diztinctive patterns noticeable in the loeal planni:
However, nc ons patnerﬁ seams to predominare in planning at tﬁ
level for disasters resulting from chemical agents s si
variation nationwide zs to who is identifie primarily responsib
planning at the lecal level, and what recj ces necasssyYy. We
-would be worthwhile to ascertain the condl sociated Wiﬂ guch waria-

%

tions. Why is there so much variation?

Second, ow 'néizgs suggest that while disaster events involvimg chemi-
cal agents azw cegsitate a response by local community organizations when
they occur, ug and direction for preparedness often must be furnished by
extra~community sources, such as chemical producers and transporters, At
pregent, although there are strong incentives for private sector invcivement,
corporate participation in local planning is more the excention than the
rule. What cught to be examined is this iw*unct*@ﬁ between national level
chemical company interests and local group needs. Other than what prevails
at the present, what can bring the public and private secrovs closer together
in dealing with chemical emergencies?

743 9‘%
o cn .
ol
o
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Last, but not least, we have noted that there are a number of distinctive
and special problems assoclated i' chemical disasters vesulting from trans-
portation accidents. In fact, all the difficulties involved in preparing for

and responding to chemical emergencies generally seem magnified particularly
in transportation mishaps. It would, tnerafaﬁeﬁ seem worthwhile to study even
more intensively than we did, chemical emergenciss resulting from vaill, truck,
barge, and ﬂ&&ﬁh aced The focus, however, should not be on the tfrans-
portation aspecis the but on trving te ascertain why the problems are
magnified in these | neidents. Why are chemically relsted transpor-
tation accidents so to plan for and to respond to in any efficient
and sffective way? ' :

]
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Disaster Planning Interview Guide for Chemical Plants
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Community Plannlnq Study
Disaster Probability Rating

Name of Organization!

Pogition in Organization:

Directions: Please write your organization's name and your position
in the appropriate spaces above, As soon as you have some free time,
£ill out this page by circling the number which corresponds to the
probability that the disasters listed will oceur in your community
in the next ten years. Please rate the events listed in terms of
the following 6 point scale.

0~ Not applicable to my community
1- Not probable

2~ Low probability

3~ Moderate probability

4~ High probability

5- Nearly certain

How do you rate the probability of the following? (circle one)
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