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CHAPTER 1

INTRODUCTION

The purpose and significance of the following report are discussed in
this introductory chapter. .In order to provide a context for such a discus-
sion, a general description of our study on socio-behavioral aspects of chemi-
cal disasters is provided. This chapter concludes with a brief outline of the
material presented in the succeeding sections of the report.

Purposes and Significance of the Report

This report is rooted in the real world. The descriptions and implica-
tions are drawn from what actually occurs at times of acute chemical emergen-
cies.  As such, it is an account of what "is'" rather than what "ought" to be.

Too often, planning recommendations, and sometimes even accounts of ac-
tual chemical disasters, stress what ought to be or should have been which is
in contrast to the realities of the real world. This emphasis upon ideal con-
ditions can be very nisleading. A fire chief, a civil defense director and
other local community officials are not faced with the ideal in an actual
emergency but with a situation which will vary counsiderably from what might be
desirable. This is also true when preparing for or trying to prevent possible
disasters. Therefore, it is not surprising to find that representatives from
both the public and private sectors complain about the safety criteria estab-
licshed by various federal regulatory agencies. Most of these complaints stem
from the belief that many of the criteria are unrealistic and have been es-
tablished for purposes of protecting the environment and citizens from tech-
nological threats. 1In other words, it is generally felt that the criteria
were established on the basis of what ideally ought to exist as opposed to the
typical conditions present today.

This report focuses on the actual state of emergency response to acute
chemical hazards. As such, planners and operational personnel may find that
the situations depicted in the following case studies would resemble the omes
they would face in similar circumstances. There is no vision here of an ideal
situation. Instead, the following chapters describe response-related emer-
gency events which transpired in three communities upon experiencing an actual
chemical disaster. The purpose of this publication is to provide a picture
of the complexities involved in local disaster operations and the means by
vhich community officials cope with the concomitant uncertainties. This re-~
port is not written in an effort to provide readers a 'cookbook' approach to
hazardous chemical response. That is, it is not a step~by-step algorithm or
field manual to which responders can refer in the cevent of a dangeroue chemi-
cal incident. Rather, it is a descriptive report aimed at illuminating as-
pects of disaster response traditionally ignored in the more technically-oria.
ented body of literature.

Specifically, this report delves into the underlying conditioms and cir-
cunstances associated with the more salient social features of acute chemical
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emergencies. For instance, organizational structure and commmunity context
are emphasized in order to demonstrate the central relevance these asocial
characteristics have for community response capability. All too often there
is a tendency for those involved in a chemical incident to engage in a type
of '"'scape~goating' behavior in order to explain the difficulties encountered
during the event. The increasing number of public inquiries aimed at uncov-
ering who was to blame for faulty decisions associated with the response, as
well as the rising number of disaster litigations throughout the country, at-
test to the general propensity for placing blgme on specific individuals or
particular organizational entities.

. The conténts of this report indxcate however, that probloma and diffi-

" culties encountered during the .course of diaaster response arc rarely attri-
buteble to activities at the individual level or actions of specific agencies.
Our case studies suggest that it is more appropriate to examine problematics
at the macro-level for explanation of such difficulties. For instance, in
any given chemical disaster respomnse, attempts to neutralize the threat or
mitigate its impact on the affected population may be icpeded by some inherent
conflicts among responders from different jurisdictional levels of govermment.
‘A-number of empirical studies suggest that interorgsnizational conflicts gen-
" erally arise from difficulties involved in the integration of multiple outside
organizations, particularly higher governmental agencies, into the community
.disaster response efforts. (See, for example, Dynes, GQuarsntelli and Xreps,
1981.) The high degree of autonomy typically assumed by organizations from
“higher jurisdictional levels is at variance with the organizationsl structure
and pattern of suthority within the local community, thereby creating condi-
tions conducive to.confusion and controversy., As a result, disaster opera-
tions may be delayed, rendered ineffective, or otherwise complicated. No one
official or specific organization is responsible for this type of operational
inadequacy; rather, it is a consequence of the manner in which American orga-
nizations are structured and interrelated. This example is not preserted to
discourage potential responders or suggest that societal or organizational
structuring precludes effective and.efficient responses ‘to chemical emergen-
cies. Rather, it is offered in an attempt to lllustrate the importance of
group factors in any dis aster response.

In addition to dlsc0531ng the lnfluence vhich general social features
have on community response efforts, this publication attempts to identify the
manner in which specific community characteristics may affect the overall re-
‘sponse to an acute chemical emergency. To lllustrate the ways in which spe-
¢ific community characteristics affect response, we look at three rather dis-
similar communities in this report. The wide differences in the ‘social set-
_ tings of the communities presented in these case studles should also’ enhance
"the applicab1lity of thlS report. :

‘In order to provide variatlon in terms of relevant community characterls-
tics, we had to.identify those aspects of the social setting which have siz-
nificant influence on response efforts. and outcomes. In the course of our
field studies, it became appareant that certain situational ‘circumstances had
particular effects on community. responses to chemical disasters. For “example,
whether an-incident occurs as.a result of a production or procéssing problem
or results from a transportation aecxdent has definite implications in terms
of the response which ensues. Furthermore, the 51ze and location of the
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community in which the event occurs seems important for distinguishing dif-
ferences in response types., Finally, the degree of social disruption occa-
sioned by the event (usually measured in terms of number of people evacuated)
seems to provide a means by which different cormunity responses can be com-
pared. Ve, therefore, selected communities for inclusion in this report on
the basis of these three distinguishing characteristics.

The first case study involving a transportation-related incident occur-
ring in the relatively small and isolated town of Baer, exemplifies the fact
that no community, regardless of the absence of visible chemical hazards, is
immune to disasters resulting from dangerous chemicals. While the degree of
social disruption caused by this incident was minimal, several interorganiza-
tional problems emerging during the course of the event had serious conse=-
quences for the community as a whole. The second case study looks at the city
of Minutilli which dealt . with an in-plant chemical incident. This event
occasioned a moderate degree of social disruption, prompting the evacuation
of some 3,000 residents. The last case study describes the events which oc-
curred as a result of the liississauga, Canada train derailment of November 11,
197%. This chemical disaster, eventuating the svacuation of nearly 240,000
people, provides an exemplary illustration of interorsanizational coordination
and cooperation in emergency responsc Systems.

With one exception, pseudonyms have replaced the actual names of the com-
nunities selected for discussion in this publication. Pscudonyms were assigned
not only to assure the anonymity of those who cooperated in our research, but
also to enhance the generalizability of the case studies. That is, by remov-
ing many of the particulars, the general issues which emerged and the lessons
which can be learned become more apparent. The lHississauga incident was not
disguised since all the identifiable information we report has already appeared
in other publications (e.g. WUhyte, 1980).

General Proiject Descrintion

Congruent with an increcase in general awareness of technological hazards,
the Disaster Research Center (DRC) obtained a grant from the National Science
Foundation to undertake a thrze year study of chemically induced disasters.
The primary research objective of this study was to determine how communities
plan for, respond to, and recover from relatively sudden chemical emergencies.
As is traditional in DRC research, the study focused on the activities of
emergency-relevant organizations in the pre- and post-disaster setting as well
as their involvement during the actual emergency time period. '

The study, in part, examined similarities and differences betwezen the
human and group aspects of natural disasters and those of chemical disasters.
An cffort was also made to identify the distinctive characteristics of orga-
nizational and community preparcduecs measurcs for and emergency responses to
the sudden release of hazardous chemical substances. Lost importantly, DRC
looked at the conditions and circuwastances vecponsible for the social features
observed in acute chemical disasters. The findiags of the study are intended
to help bring about improvements in preparations for and responses to an ever-
increasing threat and danger in industrial and technological societies.
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The study was divided into three phases. During the first phase, which
was initiated in September, 1977, research efforts focused on local prepared-
ness for chemical incidents. Field studies were conducted in 19 communities
throughout  the U. S. in order to collect empirical data relevant to the stud-
y's objective. These communities were selectéd ‘with the purpose of iatroduc-
ing as much variance in levels of chemical d*séster preparedness .as possible
into the base-line sample. For instance, an attempt was: made to select com=
nunities exhibiting varying degrees of vulnerability to or potential for ‘acute
chemical disasters. In addition, the selectod communities also differed in
respect to size and ceographlcal 1ocatvou. ’

Scopious field work was conducted in each community and information was
obtained through fairly open-ended interviewing of key officials in both the
public and prlva“e sectors. ‘Informants and res pondents were interviewed from
police and fire mepartments, civil defense oiffices; relief agencies; hospital
and ambulance services; mass media units; o;ganlzatlons involved. in producing,
using, and storing dangerous chemicals; and all other groups likely to become
involved in planuning for and/or responding to chemical disasters. Supplemen-
tary information was gathered through the collection of pertinent community
‘and organizational documentary and sLatlsL;cal data such as disaster plans,
resource lists, and historical rzcords of disaster experience.- N

With this information, efforts yere made to ascertain the 1eve1 of com-
munity awareness of chemical threats and determine how the general social cli=-
mate in the community affected the planning process. Additionally, an attempt
was made to identify the typical resourcesc available to communities and the
manner in vhich these would be deployed in an cmergency situation. Therefore,
.this phase of the work also entailed an examination of community or social
linkages (or iz other wovrds, the manner in and degree to which organizations
cooperate with one another in sharing expertise and physical resources.during
the planqln" process). 1In general, the iaformation collected during this
phase of the study enabled DRC personnel to dctermine the general nature and
range of comnunity and organizational preparcdness for disasters in general,
and acute chemical emergencies in particular,

The second phase of the work, which began in January of 1973, fozused on
the crisis period of actual chemical disasters. This research involved on-
the-scene observations and field intervicws with members of emergency-relevant
organizations as well as representatives from the group or groups on whese
property the incident occurred. In order to directly observe community re-
sponsc to chemical disasters, it was imperative that DRC field researchers
‘arrive at the disaster site during the actual cmergency time period or shortly
thercafiter. Therelfore, teams of trained field workers were continuously
standing-by, preparcd to leave for any commurnity within hours of initial noti-
fication. B

Through participant observation of the event and interviews with relevant
actors ir the response, the field team was 'xpééted to gather information which
would enable them to retrospectively recoastyuct the. decisions. and activities
of all groups involved in the incident. This informatiom concerning which
organizations did yhat at particular times was subsequently recorded chrono-

_ logically onto a response matrix which graphically profiles the manner in
which the response developed. This matriik not only provided a time sequence
: : 4 . o



of the response-related cvents but also a general picture of inter-organiza-
tional coordination.

Furthermore, while at the emergency site, researchers attempted to gath-
er data relevant to five particularly important aspects of disaster respomnse.
These were: (1) identification of the disaster agent; (2) safety and secu-
rity of the affected area; (3) overall coordination of the activities of indi-
viduals and groups involved in the vesponse; (4) evacuation of the population
croup within the hazardous area; and (J) stabilization and neutralization of
the chemical threat. TFinally, efforts vere made to gather information concern-
ing the community's state of preparedness in order to determine the effect
that any pricr planning activities had con the response in terms of organiza-

]

tional and official rcactions.

A total of twenty ovents was studicd, ranging from very major chemical
incidents to relatively localized and less serious chemical accidents. In
selecting the actual cmergencies to be studied, a deliberate effort was made
to seel: variety in the sample in terms of the type of chemical agent involved,
the magnitude and geographical location of the event and the degree of social
disruption occasioned by the incident.

Ir general, the information obtained during this second phase of the
study enabled DIC researchers to deterunine if and how preparcedness planning
efforts affect emergency responses, examine the exteat to wvhich responses in
chemical incidents differ from those in other types of disasters, and idertify
the distinctive social features of the wespouse.

The third phase of the worl involwved a longitudinal study which focused
on the longer-run consoquences of acute chemical disasters. Early in the
study, extensive {icid work was conducted in two communities which had ex-
perienced very major chemical disasters. Periodically, these localities were
revisited by field worlkers in order to gather additional community and orga-
nizational data. The purpose of this phase of the research was to trace the
effects, if any, recovery from chemical disastoers has orn local preparedness
planning for chenically-induced ewmergencies in the futurc.

The information gathered throupghout the duration of the study was sys-
tematically analyzed through the application of both qualitative and quantita-
tive data techniques, Somz of the material analyzed has already beern pub-
lished elsevhere. (See, for example, Cuarantelli et al., 197%; Quarantelli
and Tierney, 197%; Gabor and Griffith, 1°00; Gray and Quarantelli, 1°01.)

This particular publication is the product of a case study analysis comparing
responses to chemical incidents which occurred in three widely different set-

.S o
Llngu .
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Cutlince of the Neport

The following three chaptors provide descriptive accounts of organized
responses to acute cheuwical enmerpencies occurring in three different communi=-
ties. These three chapters comprise the actual case studies contained within
this publication. To facilitate comparison among the studies, each of the
three chapters is organized in a similar uarner. First, a narrative
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description of the event is presented to indicate the scope and duration of
disaster impact aad the degree of social disruption incurred by the incident.
Second, specific cormmnity charactevistics are identified, followed by a dis-
cussion of the community's disaster vulnerability and resource availability.
Third, the extent to which the community has engaged in disaster preparedness
efforts especially those specific to chemical agents is described. Fourth,

a detailed descriptioa of the interorganizational rasponse ¢o the chemical
emergency is presented. Included within this section is a discussion of di-
saster task allocation and time sequencing, as well as a description of the
prevaleat patterns of authority and coordination. Finally, each case study
concludes with a brief evaluation of the response,

The: final chapter in this report discusses the overall iumpressions de-
rived from, and the implications of the case studies. A more general examina-
tion of organized responses to acute chemical emergencies is provided else-
vhere. (See, for examples, Gray, 1981.),



CHAPTER II

TEE EXPLOSION IN BAER

Nature of the Event

Shortly after 2:00 a.m., one spring night, an Interstate Line tractor-
trailer burst into flames at an intersectiocn west of the downtown area of Baer,
which is located in a northeastern state. The truck carried twenty-one tons
of yellow and red mixed phosphorous which were contained within eighty-nine
thirty-gallon drums. The explosion appeared to have been an aftereffect of a
fire in the tandem wheels of the carrier's truck, presumably caused by a leak-
ing mixture of the phosphorous substance and water. Intense heat from the
fire caused one of the water-sealed phosphorous drums to explode, sparking
subsequent explosions of remaining drums. This volatile chain reaction
launched many of the drums into the air, some soaring as high as fifteen hun-
dred feet. The numerous explosions accompanied by the presence of toxic fumes,
prompted the evacuation of all residents within a one-block radius of the ac-
cident site. The evacuation message, advising residents to simply leave the
area until the situation was under control. was informally communicated on a
door-to-door basis.

Initial fires were extinguished within one hour of the explosion, yet,
due to the unstable nature of the phosphorous mixture, explosions continued
throughout the following day. Serious complications arising from recovery
operations necessitated declaring the site a county disaster area.

Although there were no deaths resulting from the incident, a number of
citizens and emergency-relevant personnel were treated at a county hospital
for burns and chemical fume inhalation. Specifically, 293 persons were treated
at the site; 163 were treated at the hospital; ninety were re-examined at the
hospital; seventeen victims were then hospitalized; and two people were de-
tained for three-hour observation periods. Certain victims reported residual
effects, primarily respiratory disorders for three to four days following the
incident. 1Initial estimates of damages were reported to be approximately
$150,000, a figure including propertiy damage, medical fees, and services re-
lated to clean-up operations. However, this did not include other losses even-
tuating from the incident. - Specific businesses located adjacent to the disas-
ter site were forced to close for one or two days. . These proprietors hoped
to recover their losses. Even though this incident occurred in a residential
- area thus resulting in the evacuation of 100 residents, it did affect a par-
tially commercial sector Although no cfficial recall was issued, most of the
residents were able to feturn to their homes within twenty-four hours after
the explosion.

At the time of the initial explosion and fire, a potential threat was
circumvented when a truck driver transporting dynamite along the same route
as the phosphorous truck noticed the fire two blocks ahead. He stopped, backed
up, and pursued an alternate route through the area.



RN
[N

The first assessment of environmental damage was restricted to the site's
road surface area, tc the topsoil of an adjacent schoolyard, and to a small
run - off stream. At the time of the incident, .enviromnmental experts expreosed
an expectation that thcse problems would be allev1ated in the following weeks.
{7ithin one weel state Department of Transportation personnel resurfaced the
contaminated roadvay; within two weeks folleowing the incident, local workers
had completed deconLamlnaulno and resurfacing the nearby schoolyard and creek-
bed. S
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Community Characteristics

Rolling hills oF green farmland surround thls communlty, vhich is located
in the south-central section of the state. ﬂoalee County in which Baer is
located, covers 1,700 square miles and is 600 feet above sea level. As there
are no major bodies of water in the area, transportation of commodities is’
limited to rail and highway. ’ ' : :

The major existing highway transportation routes aée the ‘State Turnpike,
situated about twenty miles to the north, and two U.S. highways. "Thirteen
large motor freight companies operate Lrom this area. The commu1ity is also
served by two major rail systems. -

Roblee County has approximately 65,000 inhabitants, almost all of whom -
are vhite since minority group members consist of less than three percent of
the total population. Around 15 percent of the population is over 65 years
of age. Less than 10 percent have had some college education. The inhabi=
tants live in about 17,000 housing units, about a fifth of which lie within
Daer.

Traditionally, the dominate voting pattern is Republican as treflected

by the 1972 and 1976 presidential elections. 1In 1976, three f£ifths of the
populace voted Republican; two fifths voted Democrat. Locally, the govermment
consists of three county commissioners who are elected for three-year terms.
The nearby three dozen communities within Aleee;County elect their own coun-

cil members who serve as supervisors. The cdmmﬁqltles, themselves, charac-
" teristically exercise an independent form of govermment, w1th the usual mayor
or city wanager Linds of arrangements. : :

- The area is predominantly agricultural. Pr1nc1pal 1nauatr1es include

" furniture and appliance manufacturing and food processing. In 1972 Baer
industrial payroll totaled about $8 millionm, earned by some 1,500 employees.
The total civilianh work force - in the. areca numbers approximately 22,000, Their
median cash income was approximately $9,500 per household. Those unemployed
averaged 4 percent of the total work force. '

In 1972, Roblee County had more than 1GQ.business establishments; most of
which employed twenty or more workers... The county's payroll totaled $45 mil-
lion, earned by some 7,000. Their median per capita income neared $10,000.

In relation to occupational types, the county labor force is évenly distribu-
ted between blue collar and white collar workers. There was no chemical in-
dustry to speak of anywhere in the county.
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Disaster Preparedness

Such disaster preparedness which has been undertaken in the county con-
sists primarily of written plans oriented to natural hazards. This reflects
recent experience in the area. Just in the last decade there have been floods
and severe blizzards. Three major floods alore have impacted the area since
1972. 7The flood in 1975 resulted in several deaths and injuries as well as
extensive property losses.

These occurrences did heighten the level of preparedness. The aforemen-
tioned flood led to a reorganization of community planning efforts. In coop-
eration with the health department and other agencies, the county civil .de-
fense office devzloped a master plan delineating responsibilities and activi-
ties pursuant to disaster events. Prior to the 1975 flood, these operations
were uncoordinated across organizational lines. Agency responses were char-
acteristically haphazard. After 1975, Roblee, at least on paper, was better
prepared to deal with natural disaster agents. Little existed at the local
coomunity level, such as in Baer. '

Some thought had been given to the issue of hazardous material training
prior to the incident discussed in this chapter. Specifically, one training
session had been conducted in the area a few months before the event. Also,
local officials had hoped to schedule regular seminars on the topic in the
future. Ironically, a second training session had been scheduled to take
place three weelts after the event occurred. Inasmuch as local responders had
merely been introduced to the topic, no specialized expertise for responding
to chemical accidents existed in the area at the time of the disaster event.

Resocurces

The county has a number of traditional local emergency-relevant agencies
which are available in the event of a dicaster. The county disaster plan de-
scribes the relevant taslis for most of these agencies.

Communicative resources such as the Emergency DBroadcast System (EBS) out-
let at a local radio station assume primary responsibility for broadcasting
warnings and public information. The radio station employs a Public Informa-
tion Officer for on-the-scene coverage of a disaster. The station is author-
ized to operate only in the capacity of EBS in the event a county commissioner
declares a disaster. Even though the E3S system receives initial emergency
information from any number of sources, the primary source originates from
Zoblee County's emecrgency operations center (EOC).

The county civil defense agency operates a notably effective EOC commu-
nicationl system. 1Its center contains a variety of cormunications hardware
(i.e., ham, CB phones, etc.) available for use in notification and communica-
tion maintenance during a disaster., In addition, the ECC functions as an
emergency dispatch center for the county's volunteer fire departments and com-
munity police departments. Under specified circumstances, the ECC is respon-
sible for transmitting a rutual aid fire call in accordance with the county's
mutual aid agreemeént. The center's resources include phone numbers and perti-
nent emergency information. e
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The 2oblee County's civil defense office is mandated to prepare and coor-
dinate disaster planning activities and response within the county. Too, the
civil defense agency is responsible for operating the county ECC and the dis-
patch center., Twenty full and part-time employees as well as a number of vol-
unteers coordinate these activities. Prior to the chemical disaster, CD's ex-
pertise and expericnce was limited to natural disasters.

Roblee County supports twenty-seven volun teer fire departments., All com-
ponents participate in a county-wide mutual aid system which originates from
the county ECC. During the phosphorous incident, seventeen of the volunteer
fire departments contrlbuted their services. Ho total count of county fire
manpower is attainable. Ilevertheless, a crude estimate of manpower capabili-
ties can be made by counting the number of firefighters at the scene of this
phosphorous incident., Around one thousand firefighters from twenty-eight dif-
ferent fire departments within and outside the county responded to the chemi-
cal disaster. Conceivably, the number of firefighters in Roblee County approx-
imates one thousand.

In Baer itself, the fire department owns two ambulances, four engines,
one squad, one aerial ladder, and ome five-inch hose wagon. This volunteer
organization has:a total of approximately 190 members. T

Police resources in Roblee County include a state police barracks manned
by a total of thirty officers. A sheriff's department is staffed by one sher-
iff and four deputies. There are various municipal police departments all of
very small size. The Baer Police Department is composec of approximately a
dozen members. The municipality provides two vehicles for enforcement acti-
vities, The county dispatching center disseminates information for the Baer

department.

There are few other disaster relevant groups in the area. The one hos-
pital in the area is very small and was in the process of revising its disas=~
ter plan at the time of the chemical incident. The local public health de-
partment depends heavily upon volunteers. The Ted Cross chapter does have a
skeletal paid administrative staff but is an almost totally volunteer staffed
organization.

There does not appear to be any formal ties between Zoblee County disas-
ter relevant orgzanizations and those in nearby counties. . State government
authority delegates local coordination for disasters to the local civil de-
fense office, in this case, the one in Noblee County. 1In addition, the state
plan Lndlcates what state resources could be used and-how. the state would be-
come lnvolved in a local disaster situation.

: Theré_is specific reference to haza:dous naterial incidents in the state
plan. Among other things, the plar lists organizations which could provide
resources in the instance of a chemical disaster. Among the groups -listed are
the state civil defense agency, the state department of transportation as well
as the state environmental agency, the state public utilities commission (PUC),
etc.; also federal agencies such as the Federal Aviation Administration (FAA),
the Hazardous Haterials Transportation Board, etc.; and a chemical “industry
group, CHENTREC (the Chemical Transportation Emergency Center):- cee
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The plan indicates the scope of the response should be dependent upon the
type and magnitude of the chemical disaster. According to the plan, CHEMIREC
and the state civil defense agency should be contacted in all hazardous chem-
ical incidents. In the instance of a highway incident, the federal Hazardous
llaterials Transportation Board is to be contacted. In the case of a rail in-
cident, the PUC is to be notified; whereas, the FAA is to be informed in an
air incident.

Crganized Response to the Disaster

Approximately 2:17 a.m. private citizens telephoned the control center
notifying personncl of the chemical explosion. The callers reported it as a
"wehicle fire™ but provided no additional information. This message was
transmitted over the county emergency airwaves. Within fifteen minutes of the
onset of the fire, the local fire department, police, and state police arrived
on the scene. Flames reported to be as expansive as seventy feet could be seen
as far away as two miles on land. Several airlines reported having observed
the flames from the air. One firefighter depicted the gravity of the event,
"It looked lilze somecone had opened the gates of hell',

Sinee emergency personnel could not immediately locate the truck driver,
a state police officer and the fire chief examined the truck's manifest, which
identified the flaming materials as red and yellow phosphorous. The manifest
erroneously indicated that in case of a phosphorous fire, water should not
be used to extinguish it. Ensuing operations were delayed about thirty min-
utes. The fire chizf contacted CHIITREC, which advised that the use of water
was indeed appropriate for extinguishing phosphorous fires,

During the thirty-minute interval, the phosphorous cargo simultaneously
exploded causing barrels of the substance te £ly in all directions. Chemical
foam could have beer used to combat the explosive fires but was inaccessible
to firefighters. 1Initial problems were compounded by the absence of suffi-
cient firefighting equipment such as air packs, boots, gloves and masks. The
magnitude of the incident found emergzency persoanel contending with signifi-
cant complications.

At 2:50 a.m. the firefighters applied a fog of water over the truck and
its cargo, hoping to stabilize the fire. lieanwvhile, a local fire department
arrived on-scene to assist, thus expressing the realization that this incident
was nonroutine. Coaversely, the Roblee civil defense deputy director was no-
tified of the incident by an emergency monitor, but he did not respond to the
site, believing the call was voutine. (lfot until five hours later did he real-
ize the seriousness of the incident.)

Before firefighters began stabilizacion attempts, state and local police
initiated a door-to-door informal evacuatioca of the immediate area while si-
multaneously establiching roadblocls. - Through the county dispatcher, they re-
quested additional help from the state police for setting up additional road-
blocks.

Interorganizational conflicts arose within the first hour of the fire.
The fire chief was on the scene. and took charge of the response. Observers
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reported that an "excited" state trooper ordered the chief to move the flame-
engulfed truck. The fire chief thea told the trooper cither to assume respon-
sibility for the entire incident or to stop creating problems and to continue
his duties as a police officer. Consequently, the trooper offered no further
objections. ' -

In addition to the inadequacies previoucly mentioned, problems emerged
as a result of unsatisfactory utilization of communications hardware. For
example, radio commurication was of ro use due to frequency overloads which
resulted in garbled messages. As is usual in such situations, the problem
wvas not a lack of communication hardware and technology, but rather a lack
of organization in regard to who should communicate what to wvhom.

By 3:00 a.m. the state police had called their headquarters requesting it
to notify the environmental agency and the Department of Transportation's Ha-
zardous Substance Transportation Board. DRoadblocks were being manned by fire
- and police, and a couaty-wide mutual aid call was effected. Having heard the
initial explosions from his home a few blocks avay, oae fire chlef from ano-
ther department rushed to the scene. :

At 3:15 a.m. the local pollce chief arrived at the scene and assumed com-
mand of police activities. The civil defense director was already at the site
in the capacity oZf volunteer firefighter. The civil defense director con-
ferred with a county commissicner and the fire chief concerning his assumed
position of commander over coordination of activities, Once the county com-
missioner declared the site a disaster area and more and more emergency units
bezan to arrive, the civil defense director assumed official command. Since
it was agreed that the fire chief would assist the CD director in coordinating
response efforts, all emergency responders arriving at the site were instructed
to report to these two individuals

_ 3y the time the CD director assumed command, power in the vicinity of the
site had been disconmected. The power coupany discontinued service because
flames from the truci had burned cables along the street. Too, a car knocked
out a major power line, which caused a fifteen-hour emergency power period.
Vhen the lines were repaired, emergeucy power was instituted.

By 3:30 a.m, the fire began to stabilize and firefighters had gained com-
plete control of the blaze. Fogming efforts continued in order to prevent
further phosphorous ignitions. The extensive use of water during the event
caused a serious threat to community water pressure and supply. The municipal
water department was later required to broadcast a conservation plea. Commu-
nity members were asiked to limit their vater use until the emergency subsided
and demand diminished.

Upon receiving word of the disaster, the public information officer from
the local EB3 radio station, appeared on the scene shortly after 3:30 a.m.
He first learned of the chemical nature of the cargo upon arrival at the site.

The night emergency room supervisor wvas notified of the incoming injured,
and at approximately 3:30 a.m. the hoapital emergency room personnal began to
receive response victims who had received burns and/or inhaled toxic fumes at
the site. Dy 4:00 a.m. a physician came to the disaster site in order to
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evaluate .the situvation. Having surveyed the situation, she drove directly to
the hospital, .which was located three minutes avay, in order to care for emer-
‘gency patients awaiting her.  Twenty of the patients awaiting the physician
had already been examined. At this time hospital persomnel decided that full
implementation of the hOaPltal dlsaster plan wa"-unvecessary. Ouly a portion
of the plan was lmplnmcnted. . : : . e

At 5:00 a.m. the head emergency room physmlan dlrected a call to CHEMTREC
and another to a rearby Poison Control Center. Uncertain of the :long- and
short-term physical effects of the phouphO?ouv, she asked for advice for treat-
ment of patients cxposed, to the chemical and its fumes. VWhile avaiting a re-
turn call from the Poison Center, she examined the hospital's: TCX XIFILE. ' The
TOXIFILE is a collection of information regarding toxic substances which al-
ludes to their symptoms and treatment. The physician was especially.. .concerned
about the effects of phouphorous poisoning. At 5:30 a.m. the Poison Control
Center returned the call., Their recommendations were similar to those of the
TOZIFILE., Hevertheless, the long-term effects of phosphorous fume inhalation
were not completely known by any agency or person contacted. The physician,
therefore,. requested that all emergency responders be reexamined every three
" to four hours for "ynptoms of tcxic poisoning. AR

3y the early morning hours the community became increasingly aware of the
incident as they awoke to prepare for their daily activities. The. emergency
~ broadcast station decided to begin broadcasting information about the incident
'in response to the public's inquiries about the nature of the disaster. Thus,
~at 5:45 a.m. the first emergcﬁcy broadcast was issued. Initially, there was
a problem contacting the station's morning disc-jockey, which delayed the first
broadcast for almost two hours. The broadcast pattern for the duration of the
~ disaster consisted of an updatedsreport every .twenty minutes., Iz his reports
the broadcaster attempted to downplay the exposure symptomology of the phos-
phorous. He hoped this would relieve hospital phone lines which were already
beconing jemmed. Another implenented plan routed all media calls to the sta-
tion for broadcasting infermation. Doth implementation policies served to
ninimize citizenry use of important phone lines.- :

3y 6:00 a.m. attempts were being made to convince the chemical company

to send represcntatives to the site for aid im stabilizatiorn and cleanup ac-
tivities. A phosphorous company, the shipping source for the chemical, was
contacted. Immediately the company organized a team of experts to be deployed
to the disaster site. Assuming that expertise was forthcoming, state regu-
latory agencies advised the county civil defense personnel to cooperate with
-and to work in conjunction twith representatives from the:truck lines and the
chemical corporation. At this time, however, such representatives had not yet
arrived. Uatil their arrival; at approximately 11:00 a.m., firefighting ac-
tivities were ?estxicLed to applv ng a continual Loa of water to the wreckage.

‘Authorities 1n“charge felL ‘that a safer metnod -of dealing with the po-
“tentially dangerous.carcistecss of phosphorous was in order. Specifically,
they felt that coverlnﬂ theé“cannisters with sand would prevent major damage
in the cvent of another’ explosion. -After uasuccessful attempts to obtain sand
from the state dena:tmcnt of Lranuportatlov and. from the department of public
works, the fire chief contacted a friead who owned a cement company. The ce-
.ment compary” supplied hlu Uth three hundred tons of sand and a baclkhoe for
applying it. - . S 13.



As workers applied the sand, the phosphorous began to erupt into flames.
A constant spray of water was then applied to the sand and wreckage. One
phase of the civil defense director's organizational coordination efforts was
directed towards contacting the public health department. In response to the
most recent eruption, he requested an on-site first-aid and medical station
for the care of emergency response personnel. Accordingly, within thirty
minutes the public health volunteer staff was mobilized. They, in turn, con-
tacted the state environmental agency for regulatory advice and the Red Cross
for aid in establishing an on-site medical monitoring center. A triage area
was then established. A public health nurse suggested to fire officials that
personnel be rotated in the event of an extended recovery operation.

Shortly before 7:00 a.m. emergency personnel decided it was necessary to
contact the telephone company. The caller suggested that the telephone com-
pany examine the phone lines for damage from the fire and explosions. laxi-
mum communications capability was vital to emergency response efforts. Thus,
any damage to the cables would have hindered communications.

Also at 7:00 a.m. the emergency room physician contacted the public health
nurse stationed at the site. In that message, the physician requested that
all seriously injured personnel be sent to the emergency room.

At 7:30 a.m, the civil defense deputy director arrived at his office; at
that time personnel apprised him of the gravity of the incident. Upon re-
ceiving notification of the event at his office, the deputy director drove to
the site, where he and the civil defense director discussed further response
procedures. According to prescribed procedures previously outlined by the
civil defense director, his subordinates should have been notified of the
emergency before the area had been declared a disaster site. In this case,
however, the deputy director was not notified of the severity of the incident.
The deputy remained virtually unaware of the extent: of the disaster until he
reached his office approximately five hours after the disaster declaration was
affirmed,

By 8:00 a.m. the civil defense staff's coordination efforts were concen-
trated on acquiring needed equipment. For instance, a 'cherry picker' was
secured for use in fogging the debris. 3By this hour interorganizational in-
tegration and communication were well established. Coordination endeavors con-
tinued relatively smoothly. An organizational meeting for emergency personnel
was scheduled for 11:00 a.m. .

By 8:30 a.m. the chemical company had organized a response team consist-
ing of two chemical engineers, a foreman, and two laborers, who were selected
from their phosphorous plant location. Such response teams ordinarily are
selected on the basis of their knowledge of the nature of chemicals involved.
In addition, other corporate representatives from another state joined the
team on a company jet at the phosphorous plant location prior to coming to
the disaster site. Upon the group's arrival, a state official apprised the
company's environmmental control manager of his rights. Corporate attorneys
were subsequently summoned to the site.

Also by 8:30 a.m. a Tactical Command Post (TCP) was created. However,
this command post did not include a viable communications system. All on-site
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communications were transmitted via radio hardware. Messages were routed to
the county dispatcher, who then forwarded messages to their respective parties.

The on-site medical component was completed when Red Cross volunteers ar-
rived at 9:00 a.m. Volunteers soon provided refreshments and medical treat-
ment to emergency personnel. Medical supplies were furnished by agencies
themselves. Food and refreshments were donated by local restaurants and busi-
nesses.

Concerned for the effect the incident could have on student affairs at
the local college, the Dean contacted the civil defense director requesting
advice as to whether or not classes should be cancelled for the day. The CD
director decided the college could remain open for classes. Businesses nearer
the site reported the presence of effusive fumes. Those proprietors were thus
required to close for the day.

Water running off the truck and debris for the past eight hours caused a
specialist from the environmental agency to become concerned about water run-
off into a nearby creek. Therefore, agency workers constantly monitored the
stream. At no time .during the event did evidences of contamination appear.

At 11:15 a.m. a Doblee County commissioner arrived at the site. He stayed
for five hours to assist in administration of response efforts.

At noon TC? personnel decided to reposition the command post '"to a better
location", A new post was then established in the same parking lot, in close
proximity to the original. TCP. At the new post,.communications procedures
continued essentially as before. ‘

Changes in the nature of activities were negligible until representatives
from the chemical company and the truck lines arrived. The emergency room
physician went off duty, but she telephoned every two hours for updates and to
see if she was needed. She did not return to the site until 7:00 a.m. the
following day.

At 2:30 p.m. a major strategy planning meeting. was held between corporate
representatives and local authorities. Forty people attended the meeting, six-
teen of whom were representative of the chemical company. The attendance by
such a high number of company officials. prompted suspicion by community members
and the news media regarding corporate motivation and interest in the response.
Medical personmnel were excluded altogether from the meeting, placing a strain
upon relations between medical and emergency administrative personnel.

The expressed purpose of the meeting was to.devise a plan to dispose of
the contaminated debris. During the meeting, company officials dominated pro-
ceedings. Officials. devoted most of their time to downplaying the severity of
the existing hazard. Despite the irrcfutable indications that the fumes were
adversely affecting numerous individuals in the area, chemical representatives
commented, ''Phosphorous is contained in much of our daily diet!. Officials
further contended that no environmental damage would result from the spill-~
a statement later proved to be false. A strategy was developed to place all
ruptured drums in larger, water-sealed drums and then move them to a land-fill
arca. Upon insistence from a local chemistry professor, the company agreed to
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agssume the re;pon ibility for disposing of the contaminated sand. Prior to

the professor's protestations, local officials and citizenry had no conceptlon
of the potential dangers the contaminated sand posed. Their primary concern
had focused on cannister recovery operations. ilost community officials at the
meeting assuned an extremely-passive posture regarding the tenor of the pro-
ceedings. DPC field study observers gained the impression that communlty of-
ficials deemed it appropriate for corporate officials to take charge of ensuing
operations. Assuning that an incident of thls kind vas routine for the chemi-.
cal people, community officials trusted the "experts'’. They were unaware that
this incident was the first of .its type since the chemical company 's establish-
ment.

At 5:00 p.u, the local fire chief and all responding fire departments held
a meeting. The purpose of the meeting was to explain and discuss the agenda
from the 2:30 meeting. Too, the planned cleanup procedures were to be de-
scribed.

By 6:45 p. m; cleanup operations had begun. 7Two chemical company workers
assisted local firefighters in the task. They shoveled sand, urncovering the
phosphorous drums for removal. The worlkmen appeared to be unaware of the po-
tential danger involved in handling the drums. They did not wear the proper
protective clothing. Lack of precaution proved to be a serious error. At
8:00 p.nt. one of the cannisters explodad. Two chemical company workers and
four firefighters suffered minor eye damage from the contaminated sand. The
victims were transported to the hospital for treatment but returned to the
site within the hour to begin redigging. This time, the workers wore flame
retardant suits and masks.

The onset of the explosion caused the fire chief to become skeptical of
the technique used to remove the barrels., The strategy was subsequently
changed to including repackaging all cannisters into larger, watertight drums
and using a crane to lift: the barrels out of the sand. - Nonetheless, the bar-
rels st111 had to be handled manually when attaching and unattaching them to
and from the crane. This procedure began in the early morning hours of the
next day. Shcveling continued and the state of events remained relatively
caln, The public information officer was allowed to leave the site for four
and a half hours during this interval. Coe

At 7:00 a.m., the day after the incident, the emergency room physician
returned to the site for an update and then drove to the hospital. At 8:00
the Emergency Broadcasting System resumed reporting. A routine meeting of
emergency personnel was held at 2:00 to discuss problems which may have arisen
betwcen meetings.

Both chemical company workers and local volunteer firemen performed the
operations which began in the earl ly morning. 1llone of the workers wore pro-
tective head gear, boots, or gloves, as was previously required. This lack
of regard for safety was consistent with the general atmosphere prevailing in
the vicinity of the accident site. Apparently, corporate representatives had
succeeded in convincing everyone cconcerned that they had. the situation in com-
mand, that the danger had passed, and that remaining operations were.routine
in nature. Workers involved were lighthearted, even loking about the task.
One of thc members of the chemical company's delegation indicated.that he ex-
pected operations to be completed by 6:00 that same morning.
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In the beginning, cleanup operations progressed smoothly, interrupted
only by minor flars-ups of the ruptured containers. At 11:00 a.m., however,
(while digping vas in progress) a major explosion occurred. As a result of
this ewp1051on, fourteen persons were injured; four of whom were hospitalized
with one suffering serious facial burns. With this explosion, further recov-
ery attempis were halted for about six and a half hours.

At this- point the mood of the community and emergency personnel changed
abruptly. The unexpected turn of events converted the comaunity's confidence
in the chemical "experts' to suspicion of their motives and obvious lack of
expertise. Corporate representatives responded with hostility, stating that
they "didn't have to be here” and that the community should be grateful for
their presence. The site's periphery was immediately roped-off from all non~

esponding persons. Inasmuch as radio frequencies were once again becoming
overloaded, a new TCP was established, possessing more sophisticated communi-
cations hardware than the original post. An emergency pass system was ini-
tiated whereby all cligible personnel were igsued I.D. passes. One could not
pass through the roadblocks without the I.D. The hospital was notified of the
new procedure. Ambulances and additional medical personnel were dispatched
to the site and the local station assumed total coverage of the incidernt.

The emergency pass system was established for many reasons. One signifi-
cant aim was to exclude the 'media", Prior to the establishmert of the pass
system, a number of incorrect neus releases created problems for respondents.
Emergency-relevant personnel felt that the pass system was a welcome addition.
On the other hand, the media felt that it was unfair. Consequently .problems
arose for the public information (PI) officer, due to his advantage over other
news personnel. Hisg dual role as news director at his radio station and FI
officer at the site was perceived as giving him an "unfair' advantage. 1In
order to clarify his emergency-relevant position, he called his radio manager,
requesting him to assume a primary role as news director, so as to minimize
the conflict with other media representatives. N

At 1:20 p.n. the state police announced that there would be a reorganiza-
tional meeting for all emergency administrative persounel at 2:00 p.m. This
time, although hospital administrators were again un1nv1ted they attended the
meeting.

At the 2:00 p.m. meeting, it was decided that a crane with a longer arm
would be employed, thereby avoiding manual handling of the cannisters until
they could be safely placed in the water-filled drums. Henceforth, front-line
operations would be performed solely by chemical personnel. They would be .
wearing flame-retardant suits, hand, facial, head and foot gear. At this point
the civil defense director and the fire ChlGL resumed the authoritative roles
in the respconse rather than allowing the chemical company to continue as the
directing entity. Emergency officials elected to exercise greater caution
throughout the vemaining cleanup and rccovery operations. Specifically, they
added four backup hoses to existing lines and oxrderad parsonnel to move emer-
gency apparatus back another thirty feet from the debris. By this time, the
cleanup crew had ciecared away all but fifteen drums of the phosphorous.

That evening, when the crane arrived, vorimen performed several rehearsals
so as to ensure their procedures were adequate. The remaining barrels and
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debris were removed by 9:00 the following morning, without incident.

‘By then emergoncy procedures were generally -terminated. Except for a
one~-block area, all roadblocks were removed. The only tasix remaining was the
removal of the sand and several inches of roadbed affected by contamination
from several ignitions of the roadbed, Flash fires continued a full weelx fol-
lowing the onset of the last explosion., One further injury was sustained four

days after the appareat termination of the emergency.

Evaluation of Responsa

Technological and interpersonal problems prevailed throughout the dura-
tion of the response. Significant difficulties encountered during the response
may be attributed to the ambiguity of the situation in terms of responsibility
and/or ligbility of public and private sector respondents. Further, resources
vere scarce. The acquisition of additional equipment (such as. cranes, drums,
sand, protective clothing, etc.) was hindered by a lack of understanding of
whlch parties had the rnspon31b111ty for securing needed equipment. Since the
reason for the accident could not be thoroughly investigated until stabiliza-
tion was achieved, there was a great deal of dispute concerning who was to
blame. Similarly, there was the question of who was vesponsible for the re-
covery and cleanup operatlons.

Regarding téchnological problems, the following difficulties were noted:

1. The truck's bill of ladin :x was mislabeled as "...cargo fire, avoid
water'. This company error resulted in several minutes of delay in extin-
guishing the initial blaze and probably exacerbated property damage.

2. During the primary phase of the recovery operation (prior to the
major secondary explosion). front-line perscnnel neglected to wear sufficiently
protective clothing, probably due to the chemical company's lack of experience
with phosphorous accidents. Despite initial and continuous fires and explo-
sions, the absence of precautionary measures prevailed until the major secon-
dary explosion. *~

3. During the first phase of the recovery operation the control center
was inundated by citizens' calls which paralyzed communication betwecn emer-
gency organizations until-the command post could install a private line.

4. Emergency-relevant personnel and volunteers worked unusually long
-shifts; some worked up to forty-eight hours. This may have contributed to
individuals' decreased capabilities, as many were front-line responders. This
particular problem was compounded when corporate representatives offered to pay
volunteer firefighters who were “'off duty® to remain on the scene to help in
clean-up activities.

5. Resources (chemical foam, masks, boots, drums, etc.) were in short
supply throughout the respomse. In fact, the final recovery attempt was de-
layed several hours until flame-retardant suits were procurred by corporate
personnel.
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6. Medical personnel were unfamiliar with the treatment and effects of
phosphorous burns and fume inhalation. They expressed concern for the as yet
"unverified" long-term effects of phosphorous exposure.

Several interorgamizational difficulties emerged throughout the response,
and became especially problematic after the cxplosion on the second day. The
problems emanated from the issue of corporate loss of credibility as “experts”
in the recovery operations. Several factors contributed to the community's
waning confidence in the chemical company's response. They were as follows:

1. The chemical company failed to inform all responding firemen of the
details involved in the strategy for recovering the chemical. The firefighters
resented the corporate involvement.

2. The large and diversified number of corporate personnel dispatched to
the site created.an air of suspicion among the citizenry regarding corporate
liability. The press reinforced these suspicions by alluding to the possibi-
lity of criminal violations resulting from complaisant attitudes about recov-
ery operations and concealment of contamination hazards posed by the sand and
roadbed. :

3. Prior to the major secondary explosion, corporate representatives gave
the impression that responses of this nature were highly routine. Later, they
admitted having no such previous experience with phosphorous incidents.

In addition to problems emerging between the public and privats sectors,
difficulties were noted between emergency-relevant organizations within the
community. The following are some of the noted major areas of conflict:

1. Several community organizations were excluded from the preparatory
sessions prior to recovery operations, engendering hostility among responders.
Specifically, the hospital, the Red Cross, and the county health department
were not even notified of the meetings. Perxsounel in these agencies grew to
resent the civil defense, the agency responsible for off-site coordination.
Nesulting communication gZaps among community ovrganizations were not an unex-
pected consequence.

2. The Red Cross complained of civil defense personnel's general lack
of efficiency in previous disaster situatioas as well as in the present inci-
dent. They accused the civil defense director of treating the county disaster
plan as a "jealously guarded secret’’. DRed Cross officials also stated that
since the present civil defense director had assumed his position, the county
health department had supplanted the led Cross in victim relief during disas-
ters.

3. Unaware cof the magnitude of the incident, officials of the local
school board expressed irritation with the fire chief for ordering the closing
of a nearby elementary school. By the seccond day, the discord was alleviated
when hazards posed by the phosphorous became readily apparent.

Some details of the response which deserve further consideration are ]ist-
ed below:

1. The composition of the corporate delegation dispatched to the site
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secmed to create an expectation that chemical personnel were better able to
direct response operations, since at the time, .command of operations was
shifted from the civil defense director and fire chief to corporate represen-
tatives.

2. Members of the community complimented the civil defense director and
the fire chief for their leadership and receptivity to suggestions from oth-
ers. However, criticism was leveled against the civil defense director, who
had attended a hazardous materials seminar months earlier, but obviously
lacked knowledge about hazardous materials. .

3. There was an abrupt attitudinal change displayed by community offi-
cials following the major secondary explosion, which motivated the fire
chief and civil defense director to resume authoritative roles for the dura-
tion of the event rather than allow corporate interests to: dominate response
activities. ~ ' : :

4. The role of the media in public information activities, primarily
due to multiple organizational membership was influential., The news director
of a nearby radio station also maintains a post within the county civil de-
fense agency as public information officer. Therefore, continuous updates
of the event were broadcasted from the site every twenty minutes throughout
the four-day period. Interestingly, the public information officer also chose
to downplay the seriousness of the event, presuming that such a posture would
alleviate the inundation of phone lines., Perhaps a more accurate assessment
of the event would also have alerted listeners to the nece551ty of reserving
phone lines for inter-agency communication.

Concluding Remarks

The technological problems of insufficient firefighting equipment and
scarce material and human resources needed to contain the explosive chemicals
and to effect a safe recovery and cleanup operation may be interpreted in terms
of greater organizational conflict. The immediate problem of a scarcity of
resources can be seen to be symptomatic of an element of confusion as to the
liability for response activities. Since local responders, the first to ar-.
rive, are mandated by communities to provide for public safety, the initial
responsibility for containment fell to this component. Their relative un-
familiarity with chemical disaster procedure, as well as the absence of clear-
ly defined lines of authority and task coordination produced a situation
wherein local response personnel were extremely vulnerable to the pressures
of public scrutiny as well as the intervention of private chemical personnel.

In general, local agencies were ill prepared for a crisis involving ha-
zardous materials. The consequent conflict among individuals and among par-
ticular organizations, engendered the rise of substantial barriers to cohesion
and cooperation among response personnecl. Ispecially problematic was the lack
of communication regarding specificity in cdelegating authority for certain
taslis regarding recovery operations. After personnel from the chemical sector
arrived, local public sector responders expected them to show expertise in
handling the problem. However, when it became apparent that the extracommu-
nity personnel.vere uncertain as to the correct procedure to follow, members
fron local agencies again assumed the primary role for the remaining tasks.
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Interorganizational conflict during response and recovery operations was
compounded by communication problems, an overlap in jurisdictional boundaries
and barriers to task coordination. Conceivably, had emergency-relevant or-
ganizations enjoyed a more compatible relationship prior to the disaster and
a shared understanding of lines of authority and task functioning, as well as
knowledge about extracommunity resources available to them, some of the confu-
sion and emerging conflict could have been avoided. ’



CHAPTER III

THE FIRE IN MINUTILLI

Mature of the Tvent

At or just before 9:22 a.m., on a surmer day, an explosion occurred in
the "hot room'’ of a large chemical plant in the metropolitan arez of the city
of Minutilli. IEquipment mzlfunction had resulted in overheating. The city
fire department was called within a few minutes because a fire developed.
"hile the fire never spread beyond the small building in which it started, a
second and eventually a third alarm had to be sounded by 9:43 a.m.

Apart from continuing explosions, the greater danger stermed from the fact
that the plant manufactured and stored herbicides and pesticides, notably EPN,
and methyl parathion which is a class B poison and hichly toxic when inhaled,
ingested or absorbed by the skin. The chemical company is on a five acre site
located in the southwestern corner of the city's metropolitan area, dozens of
miles from downtown and about a mile and a half east of a maior river. How-
ever, the area surrounding the company grounds is very flat, and is used for
residential as well as industrial purposes. The plant area is also subject to
fairly high winds which usually blow northeast towards ilinutilli.

About 30 employees were in the plant when an 8,000 gallon tank of methyl
parathion initially exnloded. One of the employees was badly burned at this
time, although others were also knocked down, three of whom had to be even-
tually hospitalized. The explosion and fire also generally caused the release
of some of the above mentioned dangerous substances into the air. A toxic
cloud formed, which drifted to the southwest towards the river. Firefighters
dodged exploding 55-gzallon drums of chemicals which sometimes flew 500 feet
into the air or sideways, and battled heat and poisonous fumes for more than
two hours before the fire was brought under control. As the firefighters
worked, the first of several evacuation calls were issued, as a major disaster
was feared.

Lvacuation eventually involved approximately 3,000 residents in a five
square-mile area. 3Because the fumes were drifting towards the river, the Coast
Guard closed the river to all traffic from the city to a point asbout 60 miles
away in a neighboring state. General air traffic was also restricted from five
miles around the site by air traffic controllers. This was at the request of
the police department, both for purposes of safety and to discourage the con-
vergence of sichtseers d4n flying vehicles. It was later estimated that the
mushrooming cloud reached a height of 3,100 feet and spread across a 30 mile
area to the southwest.

There were no reported evacuations outside the city. However, internal
organizational alerts were issued by law enforcement officials in four counties
outside of the metropolitan area of ilinutilli. Concern abaout the drift of the
toxic cloud extended even to a nearby state. This led to the posting of state
highway patrol officers and sheriff's deputies along the state line to monitor
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for toxic fumes. Yone was ever detected.

Some of the evacuees had to be treated for illnesses. In fact, by late
Thursday night, at least 230 persons had been given treatment for symptoms
believed to be related to the fumes generated by the explosions at the plant.
The civilian evacuees were primarily treated in hospital emergency rooms aft-
er complaining of inhaling toxic fumes, burning sensations in their eyes, ver-
tigo, severe sweating, chest pains, severe nausea, and other similar symptoms.
Yo deaths occurred among the civilian evacuees and there did not appear to be
any permanent damage inflicted, although eirht victims stayed overnight at
hospitals. :

The firefighters were not so fortunate. While most who had problems suf-
fered from heat exhaustion while fighting the fire, one fire officer died as
a result of a heart attaclk, and another broke his leg as a consequence of be-
ing hit by a falling drum. A few firefighters also exhibited the same symp-
toms of exposure to toxic fumes as had the civilian evacuees. Ten of them
had to be hospitalized at least overnight, although again, there did not ap-
pear to he any permanent damage.

Actually casualties could have been rmore severe if the winds had been
hlowing in their usual directien. That day the winds were blowing southeast
to north at 5-10 miles per hour before changing to northeast at 9 miles per
hour. A weak high-pressure system had moved into the mid-south early in the
morning of the explosion and reversed the area's normal wind direction so that
fumes were carried southwest towards the river instead of into the heart of
the city.

Most of the evacuated residents and workers were allowed to return to the
evacuated neighborhoods by late afternoon. By that time, city officials had
begun to worry about water pollution. They were told thet water from the fire
hoses might carry dangerous chemicals into nearby streams. If that happened,,
there was the possibility that contaminated water which ran into the neighbor-
ing creeks and lakes, could kill much of the life in them. In addition, there
was also the potential hazard created by the fact that the firefighters had
dumped some sulphuric acid manufactured at the chemical plant, into the near-
by river to prevent further explosions.

Dikes were hastily built to direct the runoff water into a newly con-
structed drainare ditch. The city's public work department also poured soda
ash into the creek in an attempt to neutralize impurities in the water. These
actions were seemingly not totally effective, for later testing led to the
finding that traces of the toxic insecticide, methyl parathion, one of the
chemicals stored at the plant, had run into a nearby creek and then into a lake.
Arriving late in the day, nembers of an ZPA Emergency Response Team quickly
prepared a filter system of potash to strain out impurities in the partly con-
tained, but contaminated water. Xowever, apparently there were not enough
impurities in relation to the water velume, so that notable ecological danage
was not later observed. Furthermore, in no case, was the drinking supply of
any community catastrophically threatened since none used water from the creek,
lake or river even under normal circumstances.
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Direct property damage to the chemical plant was estimated to be in the
three and a half million dollar range. In addition, nearly a half million
pounds of chemicals were destroyed. Production losses because of an indefi-
nite plant shutdown also ran high, and 80 employees were laid off. 1In addi-
tion, there were indirect economic costs. A major refinery and a major shop-
ping center had been closed down and evacuated for about half a day. A de-
partment store in the center did not reopen until the next day because an
executive with the keys to the store failed to return after the evacuation
period ended. That next day also, businesses in the shopping center and near-
by reported receiving calls from customers wondering if it would be safe to
come and shop in the stores. Apparently no one made any effort to assure the
general public that the neighborhoods near the chemical plant were safe after
the first few hours of the disaster.

In the days after the fire, environmental and health officers scoured the
southwestern part of the metropolitan area for other signs of pesticide con-
tamination. None was found. However, nearby residents complained of damage
that had been done to gardens, a neighborhood citizen's group voted to ask the
plant not to rebuild at its old site, and a class -action law suit for losses
from the incident was instituted against the chemical company five days after
the fire. The citizens' group was apparently partially successful, for at
this time, the decision has been made to rebuild the facility elsewhere.:

COMMUNITY CHARACTLRISTICS

The city of Minutilli is surrounded by a major metropolitan area of ap-
proximately a million and a half people, considerably less than half of which
live in the city itself., The county of Rossatti, in which the metropolitan
area is located, covers agbout 750 square miles and is mostly built up resi-
dential and industrial neighborhoods. The city is also an important river
port which handles millions of tons of cargo yearly.

The area is served by seven railroads and six airlines and is the hub of
four interstate highways. The river port is the headquarters of half a dozen
barge companies. Much of: the river and railroad transport operations are in
densely populated neighborhoods, many within a few blocks of the central busi-
ness district.

The population is distributed about 1,000 persons per square mile. Non-
whites constituted about a third of the residents in the metropolitan area.
People over the age of 65 constitute less than 10 percent of those in Rossatti
county, At the time of our study, unemployment in the labor force numbered
about six percent, slightly higher than the national average.

Traditionally, the area.is Demccratic in its political orientation. How-
ever, Republicans have .done much better in recent times. The city of Minu-
tilli has a mayor-council form of government, with Rossatti county having a
mayor-court council form. Besides llinutilli, there are six other incorporated
cities or towns in the county.

The total work force numbers over 300,000, with most of the employment
being in nonagricultural pursuits. However, the single largest employer in
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the area manufactures farm machinery, the second, automotive products. Over
30 percent of those in the manufacturing sector, are employed in the food and
kindred products area. The value added by manufacturing to shipment of goods
is around a billion and a half dollars a year. Retail sales in Rossatti 'coun-
ty have recently been close to four billion dollars a year, with per capita
income in the metropolitan area being around $6,000 annually.

The economy of the area is rather diversified. Minutilli is an agribusi-
ness center involving processors, packers, shippers distributors and mer-
chants. There are many military installations in the region from all three
branches of the armed services, as well as defense department depots. The _
health sector is represented by many facilities and installations. The labor
force is almost equally divided between manufacturing, service industries, ’
and retail trade.

Chemical concerns, with more than 100 plants in the metropolitan area and
around $400 million in sales annually, employ almost 10 percant of the labor
force. Most of the chemical manufacturing facilities, including three major
installations operated by international companies, are located in relatively
populated neighborhoods. Most plants, including the one in which the fire
occurred, tend to be centered in complexes or clusters of similar industrial
activities. One plant, manufacturing exceptionally hazardous materials, is
not in a complex, and is in an isolated location within the metropolitan area
but outside of the city limits. '

Disaster Preparedness

There is very extensive disaster preparedness in Minutilli. This partly
reflects the fact that the area is vulnerable to a wide range of disaster a-
gents, ranging from tornadoes and earthquakes to technological accidents and
breakdowns. However, there have been few actual disasters in recent years.
Thus, while truck and railroad accidents have annually averaged more than 200
in recent years, there have been almost no casualties resulting from such in-
cidents. Nonetheless, the area would rank relatively high by most criteria .
of disaster preparedness. There is also notably strong leadership in a few
key emeegency related sectors, and this has existed for a number of years.

Community awareness of possible chemical threats had particularly iv-
creased in the last few years. The Vaverly, Tennessee disaster, which several
years earlier attracted nation-wide interest because 6f the mass medis cover-
age, had provided impetus in Minutilli for preparations for chemical disas-
ters. The mayor and other city officials led public efforts to improve pre-
paredness for chemical hazards. Such efforts were strongly reinforced a year
later when a local hospital had to be evacuated because of a threat of an ex-
. plosion from an overturned LPG tank car. In just the six months prior to the
chemical plant explosion described earlier, there had been over 00 hazardous
materials incidents in the city involving fires or other threats of varying
magnitude.

The civil defense office has developed a comprehensive master plan for
mass emergencies including besides natural disasters, incidents associated
with technological accidents, civil disturbances and nuclear warf>re. The
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plan consists of a matrix-type d1v15101 of responsibilities specifying primary
and secondary responses, plus a call-up list of organizatjional contacts. Un-
der the section describing the necessities of the plan, reference is made to
toxic chemical’disasters both in plants and various tramsportation modes.
Apart from the formal linkages-indicated ir the plan, therc are important in-
formal ties between key emergency organizations as we describe later under the
"Resources' section of this case study.

An annex of the plan specifically deals with evacuation and its coordi-
nation. A standby evacuation committee has representatives from the:

- 1. city fire services ~
2. county civil defense/emergency management office
'3, local chapter of the American National Red Cross
4, city police department
5. county sheriff's department
6. city and surrounding area transit authority

The committee has established which organizations are responsible for what
functions, how activities are to proceed and how the overall effort is to be
integrated. i

While the community disaster planning is impressive and certainly better
than found in the typical American metropolitan area, it is far from perfect.
For example, none of the very many transportation companies in the area are
involved in the cormmunity disaster planning. The standby Emergency Operating
Center is located in a city govermment building which is astride an earthquake
fault, While the police department-claims to have a subplan for dealing with
hazardous chemicals, no one, including the author, could locate a copy of the
plan when a DRC field team asked to see it.

Resources

As might be expected, there are many emergency relevant organizations in
and around the metropolitan area of Minutilli. These include not only city
agencies and county groups, but also elements of state and federal units such
as the military components in the numerous bases and facilities in the area.
In addition, there are the relevant resources of a variety of organizations

.in the private sector, in partlcular the chemical companles 1ocated in the
region. :

However, the key resources for disaster planning and response in the Min-
utilli area exist primarily in a few organizations. These include the local
fire and police depactments the county civil defense, many of the hospitals
and some of the major chemical ccmpanles in the area. They have substantial
resources by way of planning, information, ‘expertise and equipment for re=
sponding to 'a wide range of potential disasters in the Minutilli metr0polltan
area. In principle, extra community resources are also potentially available,
but it would have tc be a major disaster or catastrophe for such resources to
be needed because the local organization could not meet emergency demands.
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The city fire department has historically played a leading role in disas-
ter planning. It numbers more than 1,500 personnel, has over 150 pieces of
equipment, and receives more money per capita than does the local police de-
partment. The fire department by plamnning and tradition is designated as the
primary responding agency to incidents involving hazardous materials. It has
instituted a hazardous materials section which is currently receiving exten<
sive training and has purchased hazardous materials equipment. All operational
fire personnel have been given some instruction as to the handling of hazardous
materials. In addition, the fire department was, at the time of the fire in-
cident at the chemical plant, developing a specific hazardous materials disas-
ter plan, This fire department also was one of the few in the country that,
at the time of the fire incident, had established a special hazardous materials
unit.

The police department in Minutilli actually is slightly smaller in size
than the fire department, although average salaries are sowewhat higher. 1In
recent years it has been wracked by internal conflicts and disagreements, and
does not seem to be as positively viewed by other public officials as is the
fire department. The police department also has given its field personnel
some training in the identification and handling of hazardous chemicals, al-
though the training is nowhere as extensive as that given by the fire depart-
ment to its own personnel. 1In the main, however, the police see their func-
ticns in acute chem1cal emergencies as not being too different than what they
would do in any kind of major disaster

Both by planning and understanding, there is a division of labor projected
for the local police and fire departments ian many disasters, and especially
chemical emergencies. Thus, the agreed-upon strategy is that the fire depart-
ment will deal directly with the incident and the police department will pro-
vide security and conduct evacuations. The county civil defense office is to
handle all coordination with state agencies.

This recently developed cooperation between the police department and the
fire department concerning the responses to hazardous materials has had the
effect of breeching a 25 year old feud encompassing the local police.and fire
departments. Iuch of the newfound cooperative spirit seems traceable to the
actions of the individuals responsible for the hazardous materials training
in both the police and fire departments. There were. reports of resistance to
cooperation from higher authorities in both departments when disaster planning
initially was jointly attempted. But whatever the history, and whatever for-
mal written plans currently call for, there are close informal ties between
key operational members of the fire and police departments.

Over several dozen hospitals in the region have unusually highly developed
disaster plans, and frequent exercises of them. However, they are not well
dispersed geographically, with many clustered in one section of the city, al-
though there are satellite facilities in many locations. Because Minutilli
is located relatively close to another state, the hospitals draw patients from
across the state line, and both their everyday emergency operations and disas-
ter plans take into account the crossing of this jurisdictional boundary.

There is, in addition, a great deal of inter-hospital interaction especially
with respect to disaster planning. The high degree of interaction is note-
worthy, considering that until’ recently there was no fedexal support for the
ELIS system. 27



There are close links between the hospital sector and the county civil
defense office. 1In part this is because the communication center at the civil
defense office provides the back~up system for the dispatching of hospital am-
bulances in the region. -Prior to the five incident, the civil defense office
and the hospitals had been in the process of developing plans to conduct drills
with hospitals on how to handle hazarcdous chemical episodes, which had not
been particularly attended to prior to that time.

A number of the chemical plants in the uetropolitan area have intensive
emergency and disaster plams for their individual facilities., However, there.
is no formal plan linking the chemical sector, and there is no mutual aid '
group or planning, as is often found in localxtles with many chemical plants.
Nonetheless there is considerable contact and interaction between a number
of the maJor chemical companies and the iinutilli fire department. For ex- ..
ample, the companies routinely send experts to help the fire department with
chemically related incidents. There have been instances of the lending of
specialized emergency equipment between and among the chemical companies and
the fire department.

Other city and county emergency relevant organizations tend to be more
low keyed in their orientation to disaster and chemical inc¢idents planning
than those just discussed. Thus, the Liinutilli public works department is
allocated a debris  clearance function at times of disasters. This is linown
by key officials in the organization but is otherwise not a very salient mat-
ter. The county sheriff's office has some general plans and understanding of
its role in a community emergency, but is not especially linked for this: pur-
pose to other emergency relevant agencies.

Organized Response to the Disaster

At 9:22 a.m., the city fire department received a call from an unknown
observer stating that there was a large cloud of smoke around the area of the
chemical plant. At 2:23 a.m., records indicate the chemical company called
and informed the fire department that an explosion had occurred. The city
fire department immediately sent a coumpany to the scene of the fire. The se-
nior fire officer who arrived on the scene then radioed back to headquarters
that the other companies should stay out of the area until it could be déter-
mined exactly what dangerous chemicals might be present. However, the fire
was such that at the same time, he called in a second alarm. It was not until
a little after the second alarm was activated at 9:37 a.m. that the fire de-
partment, with the help of the chemical ccmpany president, identified one of
the main chemicals involved--methyl parathion. By the time the third alarm
was called in at 9:43 a.m., the fire department had already dispatched two
hazardous materials units to the scene, and all firefighters had been lnstruct-
ed to don protective gear. :

Vhen the local fire chief arrived and assessed the situation, he decided
to contact by radio the Rossatti county civil defense office, and requested
that they send some of their personnel to the scene to set up evacuation pro-
cedures. A command post was then set up in a hazardous materials vehicle,
parked upwind from the building in which the major fire raged. At the time
when the fire companies responding to the third alarm were arriving on the
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scene, a licutenant in one of the hazardous materials unit of the department
noted an additional potential problem. It appeared some of the runoff water
being sprayed on the fire might be sweeping some hazardous chemicals into a

+ .nearby creek. Decause of this, the city public works department was contacted
for earthmoving equipment and dirt. to build dikes to catch the runoff water in
a drainage ditch. 3ut it was some time before the work could be done, and

all the runoff water was never fully channeled into theé drainage ditch. The
last of the fire was put out by about 11:40 a.m. In all, the city fire de-
partment eventually had 28 pisces of equipment from 17 stations on the scene.

Units from the city police department arrived at the chemical plant only
after the third fire alarm had been sounded. Apparently they learned of the
‘fire situation from hearing communications on the Minutilli fire department
radio channels. When the police got to the.plant they also consciously and
deliberately set up their own command post apart from the one that had been es-
tablished by the fire department. .

The Rossatti county civil defense director arrived on the scene at approx-
imately 10:30 a.m., summoned by. his own office which had been monitoring the
radio communications of the local emergency organizations. After meeting at
the fire department's command post with representatives from both the fire and
police departments, he decided to evacuate civilians from nearby areas. A
public announcement of an evacuation was made at 11:00 a.m., more than an hour
and a half after the initial explosion at the chemical plant.

The major organizations involved in the evacuation effort were the civil
defense agency, the city police department, the sheriff's office, and the city
mass transit authority (which was asited to participate by the local police).
The local chapter of the American Red Cross was apparently only contacted by
telephone. A general decision was made to evacuate nearby neighborhoods. Sev-
eral different evacuation calls were consecutively iszsued, encompassing an
even larger area. Eventually a five square mile area was evacuated, and it was
later estimated that about 3,000 residents left. The evacuation was kept in
effect until the late afternoon. At that time, evacuees were allowed to re-
turn to all but a two block neighborhood right around the chemical plant. At
9:00 p.m. finally, all evacuated residents were allowed to return to their
homes, although most had returned much earlier.

The majority of evacuees, as is usually the case in mass emergencies and
disasters, weat to friends and relatives. Only about 300 persons moved into a
Red Cross shelter set up at a nearby high school, These people left this shel-
ter in the middle of the afternoon, when some public officials said it was
safe to return to the affected area. The public shelter was not well organized
since until about 1:45 p.m., the only organizational representative at the
shelter was a Red Cross volunteer. Other agency officials arrived later, but
at the time most got to the building almost all the evacuees were already
starting to leave. Mass transit buses that were supposed to take people home
never materialized, so most evacuees had difficulty getting quick transporta-
tion. ) :

The orgénization involved in the evacuation effort origihally tried to
warn people by use of speakers on police helicopters and squad cars. This did
not prove to be a totally effective way of recaching people. Some residents
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near the chemical company had their windows closed and air conditioners run-
ning. So they never heard the warnings broadcast over the public address sys-
tems of the three helicopters being used in the effort. Most of these people
learned of the possible danger from neighbors who came to their houses and
told them of the fire and the explosion. Some also reported the presence of
a cloud of "black smoke" coming from the plant site.

The warnings issued by the police cars were more successful in alerting
people to a crisis. situation. However, the warning messages were not clear on
what to do. Thus, some residents left using their own cars. Others in the
neighborhood collected on streetcorners, because some of tbe warning messages
from the police indicated . city buses would come into the area to evaucate peo-
ple. Still other persons, including some elderly persons, attempted to walk
out of the neighborhood. Little information was ever provided by anyone as to
the best direction in which to flee. But as is usual. in disaster evacuatioas,
a significant number, even among those who heard the police warnings, refused
to leave the arca. Iost of those who evacuated seemed to have left at a rel-
atively slow pace, and except in isolated cases, there appears to have been
little sense of urgency on the part of evacuees.

Part of the difficulty in the evacuation effort was that the involved -
emergency organizations were themselves not too clear initially about the sit-
uation. The fire, police and civil defense organizations had different and
sometimes contradictory information about the incident and its development..
Thus, at one point, one agency understood evacuation should be to the east
whereas another organization thought the evacuees would be safer to the west
of the burning chemical plant. After considerable discussion, consensus was
reached on this point, but as indicated earlier, was not very well communicated
to the possibly endangered population,

In retrospeect, the civil defense office responsible for coordinating the
evacuation thought it had gone well, and did not think much of anything would
be done differently in a future similar situation. However, it was noted that
afterwards some neighborhood residents complained they never received any of-
ficial notice or warning of the danger, and others said that promised bus
transportation, both for leaving from and returnlng to their homes, never ma-
terialized. 1In turn, civil defense officials reported observing nelghborhood
residents ignoring the evacuation calls and remaining in their homes.

In addition to helping and trying to coordinate the evacuation, the local
civil defense office, using the Emergency Operations Center under its control,
monitored all radio communications to and from the plant site so as to keep
informed about the general situation. The office also answered requests for
information from press representatives as well as private citizens, and at-
tempted to keep a record of all happenings (later, the detailed time sheets
that had been filled out during the emergency were accidentally thrown away
when the office was cleaned up several days after the disaster). The civil
defense communications officer also called CHEWMIREC, duplicated a similar
call for information by the hazardous materials Lnlt of the Minutilli fire de-
partment. CHEMIREC put both organizational callers in contact with the Pes-
ticide Safety Team network.
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The police department, apart from assisting in the evacuation, primarily
provided security at the plant site. Their operational command post did not
seem to be as fully cognizant about the situation as was the fire department,
but little effort beyond the use of couriers was made to establish better on-
the-scene commuaication between the two. The relative absence of massive con-
sence on the plant, and the relatively low number of evacuees, allowed the po-
lice to mairtain their normal traffic contrcl patterns. There were apparently
no reports of looting in the evacuated neighborhoods, mostly consisting of a
working class nature.

The area hospitals did not receive any special notification of the plant
incident. Six of the hospitals started receiving patients in their emergency
rooms at approxlmately 10:30 a.m., a good hour after the initial explosion.
The influx of patients was such that none of the hospitals ever activated
their disaster plans, although several went to an emergency stand-by alert.
Some of the local institutions did contact the state university poison control
center for information on how to handle the toxic symptoms exhibited by their
patients. A rather delayed triage effort near the plant site did not handle
many casualties. These patients were transported by fire department ambu-
lances, which on an everyday basis, provide this component of the ENS system
in the city of Hinutilli as well as Rossatti county.

While the fire in the plant was out by noon the day of the explosion,
smaller fires broke out the following two days. This necessitated further
runs by the fire department. At the end of that time, several fire officials
returned to the fire scena to assist in the decontamination of hoses and other
appliances which might have been contaminated during the course of the fire
fighting. Several fire fighters also put on special suits so they could enter
the ruins of the building where the fire originated to recover the thermostat
that controlled the heating unit. '

During this time also, the fire department was asked to check on the tem-
porary dam which the public worlks department had constructed to contain the
contaminated water in a drainage ditch. It was decided that the dam was de-
teriorating and needed to be reinforced and its height raised. The public
works department was again contacted, and performed the necessary tasks to the
temporary dam.

The federal LEPA was brought into the situation to deal with the possible
water contamination problem. In fact, in less than two hours after the ini-
tial explosion, a local unit of the Coast Guard, following the National Con-
tingency Plan for hazardous spills and at the urging of the local civil de-
fense office, notified the EPA of the situation. An emergency response team
was sent from a nearby state to do the chemical containment and clean up.

A regional EPA coordinating cfficer arrived on the scene about 5 p.m. the day
of the explosion. The city public works department had already made itg ini-
tial effort to build dikes and to channel the runoff water into a drainage
ditch. The EPA team eventually took over, and nearly a week later helped pump
the contained contaminated (although somewhat treated) water into the river.

Overall, the explosions, fire and toxic releases and spills at the chem~
ical plant were a major and serious emergency for those directly involved.
However, the incident presented more of a potential threat rather than actual
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disaster for the city of Minutilli, Vhile most of the emergency organizations
in Minutilli and some of those from lossatti county participated:in the emer-
gency response, community life as a whole was not interrupted for long or in
a serious way. TFor most .people in the metropolitan area, the incident at the
plant was primarily a local news story; only for several thousand people
around the plant was there a direct impact or actual threat to life and well
being. A more community-wide disaster had been possible, but did not mate-
rialize, which was fortunate since the organized response to the incident
showed some wealknesses as well as strengths in the community disaster stance.’

Evaluation of Resnonse

In the previously discussed case study of Baer, it was observed that there
was a generally poor response to the explosion. 'In the fire case reported in
. this chapter in Minutilli, both positive and negative aspects of the response
~ can be noted.  Overall, the organized effort was far better than that described
for Daer, but not as good as will be detailed in the next chapter which de-
scribes the major dangerous chemical incident at liississauga, Canada.

Extra cormunity agencies who participated in or evaluated the organized
response. at Minutilli, found nuch to praise. Similarly, the post-disaster
self critiques ‘made by the community emergency organizations noted a number of
positive aspects about what had happened. Likewise, it is possible to arrive
at some favorable evaluations when the organized response is measured against
the pre-impact planning for mass emergencies.

From a technological viewpoint, the community as a whole had more exper-
tise and resources available for chemical disasters than is typically the
case. There was no shortage either of appropriate knowledge or material and
immaterial things necessary for the kind of incident which occurred. " The fire
department seemed particularly professional in its approach to the plant ex-
plosions and fires. The firefighters who initially arrived on the scene were
careful, and quickly obtained information about the nature and properties of
the dangerous chenicals which might be involved. Protective clothing was worn
as it should have been in such a gituation. TFire department members were well
trained in setting up equipment, and in the use of unmanned nozzles which per-
mitted the penctration of a volatile fire situation without unnecessarily risk-
ing personnel. :

From an organizational perspective,” some, although not all, appropriate
communication and coordination was achieved. The civil defense office per-
formed its mandated function of monitoring all ‘emergency relevant communica-
tions. It did notify several key officials and organizations fairly quickly
after the incident started. The Emergency Cperation Center did partially op-
erate as a general information center and a referral point. Prior liaisons
between the local fire dapartment and the chemical company enabled the two
orgraizations to quicll; =2mchange infeormation when the first fire units arrived
at vhe plant eire; Officisls fvom the company were able to keep the fire-
fighters fairly well inforued of the nature, properties and locations of dan-
gerous chemicals in the installation. Chemical company and fire department
officials kept in communication from the start of the incident through to the
small fires occurring in the post-disaster period, and ‘essentially took a
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cooperative approach to the whole situation.

Some of the previously planned division of labor was carried out. The
fire department, with its expertise (including its hazardous material units)
was in complete charge of operations on the scene. The police department, as
prior disaster planning had specified, led the effort to warn residents in the
neighborhoods about the danger, and also issued the-calls for an evacuation.
The federal EPA regional team was the coordinative agency in charge of the
neutralization and the clean-up of the resultant water contamination.

Up until the incident, the community disaster planning for a toxic chem-
ical incident had not been seriously tested. The explosions and poisonous
fumes from the chemical company presented a potentially dangerous situation for
the coumunity as a whole, and an actual disaster for those most directly in-
volved. On the whole, emergency organization officials believed that they
did well, As one official said:

" Wle have a plan for disaster preparedness and this is vhat we used
to great effect. We had the potential for having a lot of people
tilled, but the firemen knew what to do and what had to be done.
They did a superhuman effort at getting things uander control.

Similar positive statements were made in post-impact mass media evaluations of
the incident.

On the other hand, there were some serious technological and organiza-
tional problems in the crganized response, not all of which were explicitly
recognized by the responding groups. Not all parts of the disaster planning
worked equally well, and in some cases, even when the plan was followed, un-
foreseen difficulties emerged. One very important agpect of what occurred,
the evacuation effort, was seriously flawed from the initial warnings to the
returning of the evacuees to their homes.

in the technological realm, at least several questions could be raised,
although none are as important as some major organizational weaknesses. None
proved to be serious in the particular incident involved, but the potential
for problems in future similar emergencies is obvious.

There was a possibility that foam rather than water could have beenused in
extinguishing the initial blaze. This could have restricted the extent of
the toxic plume, Even the specialists in the fire department's. hazardous
materials unit were unclear after the incident, 25 to 'thich substance
was preferable althourh it was acknowledged that the cost of the foan
mi~ht be prohibitive.

The fire department personnel themselves felt that they may have concen-
trated too much of their effort on extinguishing the fire. This led them to
ignore the eventual run-off problem. They indicated that they should have
recognized the problem sooner and avoided much of the contamination through
earlier construction of a dike.

No thought had apparently been given to the communication batteries that
would certainly run dry if they were in continuous use. Liinor lapses in
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communication occurred becaus se. of this lack of planning. It was thought the
preblem might be solved in the future by maintaining additional batteries and
.charges at the operat10na1 command -post.

There seemed to. be some question, although not by the agency itszelf of

~ how well” the EBPA" Reolonal Team handled the whole post-disaster contamination
issue. _ It was ot certain, according to some local experts, that an adequate
- analysis Had been made of the contaminated water contained by tempdrary dikes
in the drainage ditch. , The deeision to let the water into the river appeared
doubtful to some. = - g ‘

More important were several organizational problems. In particular, there
were serious difficulties with the evacuation process and with some aspects
of interorganizational communication with the public.

As already noted, while people were evacuated, there were problems at all
stages of the process. There was confusion and delay in deciding when and how
far to evacuate. Warning messages failed to reach all potential evacuees, and
when it was heard, the information provided was sometimes incomplete or inac-
curate. The public shelter was not prepared to receive evacuees. No clear
system of notifying evacuees when to return was developed, and residents ob-
tained inconsistent information on the matter from a variety of sources.. Those
in the public shelter had to find their own way back to their homes. Behind
the scenes, key organlzational officlals never had a good overall grasp of the
evacuation effort.

Some- organizations communicated well with one another, but many did not.
The separate command posts established by the fire and the police departments,
according to the disaster plan, to avoid communication related convergence,
created other communication problems. The use of couriers between the posts
to coordinate fire fighting operations with those relating to site security
and evacuation, did not work too well. The police department clearly lagged
in its knowledge of diséster related happenings. Close pre-disaster informal
links between some fire and police personnel helped to link the two organiza-
tions, but could not completely compensate for the consequences stemming from
the establishment of two command posts. The area hospitals were never really
linked to the other emergency organizations. Extra-community groups were
sometimes independently and unnecessarily contacted by several different local
groups.

The lack of interorganizational communication extended over from the emer-
gency to the post-impact period. This resulted in unnecessary duplication,
for example, in the testing of water quality. This task was pefformed by the
EPA, the public health department and the local department of public works.
Whlle the EPA was sending samples for analysis to its laboratories, the state
D.P.H. maintained a mobilé lab at the site, and unknown to hoth organizationms,
the Minutilli public works department had comprehensive laboratory equipment
and qualified analysts in its own organization who could have done the analy-
ses,

Apart from these two major problems, there were other, more minor diffi-
culties. Information dissemination to the press was provided by many differ-
ent organizational persomnel at the scene, resulting in the public receiving
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confusing and inconsistent information. The civil defense agency tried to
deal with this problem but could respond only to press calls to its Emergency
Operations Center. No pass system was ever established. While there was no
great convergence on the disaster site, law enforcement agencies enforced site
security so tightly, that key officials from other emergency organizations
were unnecessarily detained at roadblocks. Not all organizations which on an
everyday basis have little or no emergency functions or responsibilities can
quickly adapt when a disaster happens, even when they are made a part of the
community disaster plan. In the Minutilli incident, the city's public works
department was quickly able to provide the personnel and equipment to build
temporary dikes; the mass transit company proved unable to speedily deliver
the buses and drivers needed for a relatively small-scale evacuation effort.

Concluding Remarks

The technological difficulties noted should be seen in a larger context.
Those aspects alluded to partly reflect the professionalism and standards of
excellence pursued in a particular community. Both professionalism and stan-
dards are high in Hinutilli, certainly as coupared with the orientation of
many other communities to chemical emergencies and disasters. The problems
of contaminated water run-off, radio communications disruptions and questions
relating to the use of foam in firefighting are ubiquitous in such.situations
although the recognition of errors in response is variable. 1In Minutilli,
they were recognized because they were seen as falling below acceptable pro-
fessional standards.

" There was far less recognition of the organizational problems in the re-
sponse. There was little indication that ‘the evacuation process in disasters
was going to undergo a major reexamination. Neither did it appear intensive
efforts would be made to attempt to improve the planning for interorganiza-
tional communication and coordination in future disasters. In part, this may
stem from the relatively weak position of the civil defense organization in
Rossacti county, both in terms of legitimacy and power. While the local civil
defense office seems to be more positively evaluated in the area than is the
typical civil defense agency in most American communities, this is only in
relative rather than absolute terms. It does not appear that advantage will
be taken of the opportunity provided by the incident, to point out the weak-
nesses of disaster planning and response in the area, and how the event showed
what serious problems could arise in a more catastrophic future situation.

There were positive aspects of the organized response, as noted earlier.
Unfortunately, it appears the key and relevant emergency officials and orga-
nizations in Minutilli will only stress those in their longer run post-disas-
ter public stance. It is valid and important to point out where disaster
planning is good and when it works. In fact, the positive aspects can be used
to lead into an examination and analysis of the less positive features in the
situation. If this is not done in Minutilli, and it does not appear to have
been done as of the writing of this report, the future may bring a catastrophe
where the negative aspects might overwhelm the positive ones, unlike in the
just discussed case where there were elements of both.
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' CHAPTER IV

KE MISSISSAUCA, CAIIADA, TRAIN DERATLITHT

~ As indicated earlier, we make no attempt to mask or provide pseudonyms for
the persons, places, and organizations described in this case study. Such
details have already been publically published by others elsewhere (see : -~ 2
especially Scanlon and Padgham, 198C and ihyte, 1980). Zut as is often true
when multiple accounts of a disaster are available, differences in “facts” as
well as interpretations have to be_reconc1le;. In general, we have taken as
the more valid account that which was most consistent with vhat was found by
our own DRC field researchers.

Hature of the Event

On Saturday, Hovenber 10, 1979, at appr0t1mate1y 11:52 P.M., Canadian
Pacific Railway (CPR) train ”54 deralled in Mississauca at the llavis Road
crossing. Mississauga is a city lying along the north shore of Lake Ontario
just west of Toronto, fanada. En route to Toronto from Londén, Ontario, the
:train pulled by three locomotives- consisted 0f-106 freicht cars, thirty nThe"

of whieh were carryin~ lanrerous chemicals--tutane, propane, -styrene, oropylene
caustic soda, and toluene There was also one tank car conta1nin° ninety
‘tons of chlorine. : Co

The accident was attributed to; ‘an overhented Journal box on the 33rd car,
a tanker carrying .the highly flannable solvent toluene. - uyew1tness reports
indicate that as the .train entered u1551ssquﬁa the wheel assembly of the tanker
was clowing red. Due-to a lack of proper lubrication, the friction bearing
within the'jgp:nal ‘box had seized up. .This, in turm, caused the wheels to
seize up, generating a ¢creat deal of heat.. The heat resulted in the loss of
a set of wheels at the Burnhamthorpe Road crossing. Approximately a mile and
a half dowm the track, the tank car derailed at the Mavis Road crossing,
causing the next twenty-three cars or so to also derail. Two of the derailed
cars carried insulation: all the rest were Joaded with dangerous chenicals.
The fire which ensued at the time of the derailment ignited the toluene,
resultinn in a massive and noisy exp1051on that could be seen and heard for
miles around. 3 i

About fifteen ninutes after the derailrent and initial explosion, there
was another explosion which sent a propane tank car flying nearly half a mile
through the air. Ten minutes later, another one .of the eleven propane cars
exploded. About this time, the trzin crev managed to move the uninvolved,

- anterior part of the train three or four miles down the track out of danger.
. Bowever, it was also determined that the chlorine tanker was one of the de~
railed cars, and that chlorine was lezakin~ from it, though some gas was
initially sucked up by the thermal colurmn created by the fire.

The Mavis Road area is a mized, light industrial/residential area. Geo~-

graphically, it is the approximate center of !lississauga, thouch not a typical
dovntovm business district. Two chemical plants; a Bell Telephone of Canada
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switchinn facility® a nursery greenhouse: a larre truck repair garage: and
a garage that houses city maintenance vehicles are all located w1th1n the
general area of the derailment. »

The response to the incident lasted from approximately 11:53 P.IM.,
Saturday, ovember 16 to the afternocon of Friday, lovember 16. Despite the
actual derailment, the massive explosions, and the emission of toxic gases,
thepe was not a single fatality. Only a few injuries (numbered at less than
a dozen) .did occur as a direct consequence of the incident. Less than a dozen
fire and police officers, or other emerrency responders were treated for fume
inhalation, with only one being hospitalized.

Towever, the incident led to a massive evacuation. Approximately 217,000
residents, three hospitals and several nursing homes were evacuated. As such,
there was the displacement of seventy f£ive percent of the population and
_disruption cof the entire city and much of the surrounding area for the better
vart of a week. It can even be said that the whole of the Province of Ontario
was affacted by the Ilississauga incident, as ruch social disruption resulted
in the rerion surrounding the community due to the necessary absorption of the
thousands of evacuees.

The large-scale evacuation resulted in enormous costs. The absorption of
evacuees by surrounding communities required time, effort and financing for
the sunply of food and shelter. Additionally, all business establishments,
schools, hospitals, nursing homes, etc. in llississauga were clesed from Sunday,
Tovember 11 throuch Saturday, Yoverber 17, resulting in a loss of income to
individuals and a loss of productivity to employers.

There were also indirect consequences of the incident. There was, for
exarrle; the loss of fanily pets and the damarce done to homes by pets in the
sbsence of their owners. At a more immaterial level, there was the psycho-
lorical cost of having routines abruptly interrupted although serious mmntal
health effects can not be seriously attributed to the incident, some evacuees
and others affected probably had their sense of security shaken.

Physical dama ses caused directly by the derailment, fires, and toxic
releases are mlnlmal compared to the ceneral social d&sruptlon. The greatest
rhysical damape wvas done to the railroad track, roadbed, and twenty-four or so
railroad cars. Other significant physical losses include: the melting of a
areenhouse . roof- the total loss of a rocf and fire damage to the parking
~arare for city vehicles: severzl burned city vehicles: and slight damage to a
few houses due to heat generated from the fires.

The environmental or ecological impact of the incident appears to have
been almost nonexistent. The clouds of gases released into the area were
probably blown south over Lake Ontario vhere they dissipated safely. The
railroad roadbed was contaminated by substances such as caustic soda and
hydrochloric acid, but the soil wvas later replaced with new soil.
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Corrunity Characteristics

The city of lfississausa is the home for some 285,000 residents. The
poprulation is thinly scattered over an area of approximately 111 square miles
of relatively flat terrain. It is an ethnically mixed and diverse population
with many recent irmigrants. The residents mainly fall into the middle and
upper-middle income rannes,.and are on the average, ralatively young (only 16
percent of the population is over 45 years of age).

Although Mississauma is a city dén the. leral sense, it lacks any definable
central core which is usually characteristic of a city. This lack of a recogni-
zable city center can probably be attributed to the way the city came into
beinr., In 1965, the Township of Toronto became the "Tovm'" of ilississauga.

Six vears later, on January 1, 1274, the “City” of lMississauga was formed
through the incorvoration of the Town of ilississauga, with the three small-
surrounding communities of Port Credit, and Streetsville and part of the towmn
of fDakville. As a result of this reorcanization of several distinct entities
into a single city, Mississauga has no identifiable nucleas. Part of an urban
corridor .along the northern..shore of Lake Cntario, it is bordered on the north,
east and west by urban communities with respective populations of about.
150,020: 2,200,007;5 and 540,000, . :

I'ississauga contains the largest shepping center in Canada, Sguare One;
as well as private homes.among the most-expensive in the country. Its
hichways are the busiest in the nation; in part because nearly 50,000 residents
commute to work mainly .in Toronto, and another 30,000 people daily come into
the cormunity to work. The resicents depend heav1ly on their own motor cars
with mass rapid tramsit carrying less than twenty percent of the population at
rush hour. . R

The dity'has'its own school system, hospital, public works and fire
departments. The waterfront is patrolled by a marine division of the police
who .have a departmental boat. I{ississaugz has a mayor--city council type of
governmental structure, The mayor is electeu by the voters at large, but each
of the nine. councillorv is elected from a particular ward.

Foverﬁnentally, the city of Ilississauga is part of the Peel Region. On
the same day the city was created, the county containing, was regionalized.
Peel Region is composed of the three municipalities of ilississauga, and two
adjacent communities. At the time of regsionalization, the Peel Region occupied

&4 square miles and had an approximate population of 330,00C. A more recent
(1279) . porulation estlmate for .the Region is 437,000 with a population density
of 653 persons per. square mile. . : ETE o Ce i

The DPeel Region is largely urbanvwith a stronr industrial base. Several
0il refineries, numerous chenical factories, an airplane plant, and an
international airport can be found within the Negion. There are limited port
facilities, but extensive railway lines run throughout the area.

The repional government consists of a Regional Chairman and a Regional
Council. The Chairman and five of the Councillors are elected with the three
remaining Councillors being appointees from the elected members of the city
councils involved. The regional government is responsible for property
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assessment, arterial roads, health and welfare services, regional financial
planning, emergency measures, conservation efforts, water supply and treatment,
garbage disposal, and police duties. Other services, including firefighting
and engineering services, are provided by the municipalities.

Disaster Prenaredness

Various agencies and organizations within the Peel Zegion have their own
disaster plans--plans which range from the very specific and detailed to the
very neneral. Overall, disaster preparedness in the form of formal written
plans is comprehensive but general in nature for the region. One plan, the Peel
Police Disaster Plan, is particularly noteworthy. The Peel Regional Police
force provides the police services for iiississauga. Mot only is this the plan
that was put to the most use during the incident in question, but this poligce
force is the core of disaster planning for the region. The Peel Police Disaster
plan was fornmulated in 1974 by police planners in conjunction with other
enercency relevant organizations: the city management and department heads,
the ambulance services and the region’s hospital administrators.

The plan calls for a specific notification procedure: the establishment
of an on~-site command post (Temporary Headquarters): and a designated senior
officer as on-scene cormander. Also, great emphasis is put on communications
and mass media relations, The plan provides for the maintenance of contact
between personnel operating at the scene and the Temporary Headquarters, and
personnel at the communications bureau of police headquarters. The plan also
addresses media relations, making explicit provisions for the accommodation of
media personnel. The plan calls for the establishment of a press information
center and a senior officer as mass media relations officer. The plan also
contains provisions for crowd control and evacuation, and specifies the duties
of various officers who might respond to a major emergency. Hazardous materials
are addressed in an appendix to the plan entitled "dangerous cases.”

It is required that officers know the present plan before they can pass
exaninations for more advanced positions in the force. The plan is regularly
updated and revised. 1In fact, the plan has been further revised since the
occurrence of the iMississauga incident.

The plan has been tested both in actuality and simulations. In June, 1978,
the Peel police responded to a plane crash at the Toronto International Airport.
Two people died and one hundred passengers and five crew mwmbers were injured
as a result of the crash. This disaster led to the implementation of the Peel
plan for major emergencies and gave the police experience in setting up an outer
and inner nerimeter, using their mobile control trailer, and in dealing with
nass nedia personnel. On October 2, 1972, an arsonist started a fire at a
larpe fuel oil storage area in Mississauga. Again, the police responded. The
plan’s provisions for evacuation were put to the test as approximately 1500
persons were evacuated. It also gave the police some familiarity with the
structure and functioning of other emersency orranizations in the area.

The plan has also been tested by way of simulation. One simulation
involved a coorerative effort with the Royal Canadian :lounted Police, the
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Ontario Provintial‘?olice, the Metro Police of Toronto and lletro Ambulance at
the Torento International Airport. The other 51mulat10n 1nvolved a hostage
incident, which includéd a relocation action. : .

Three major points can serve to summarize the state of disaster pre-
paredness in the I'ississauga area. First, the Peel Police Disaster Plan is
general but comprehensive. The “paper plan is in existence, but more
importantly, relevant personnel are knowledzeable of it. This knowledge
extends beyond the police department to other emergency relevant organizations
who seem to be well aware of the plan. In addition, emergency relevant
orcanizations seem to be quite aware of what other orcanizations are supposed
to do in gimes of disaster.

‘Secondly, disaster preparedness is rreatly enhanced by the existence of
interorganizational limnkapes. The linkages are partially the result of the
:interaction that took.place between organizations during previous disaster
exreriences and simulations. This prior contact has helped the Peel police to
ertablish ties with other emergency relevant organizations, social bonds which
will facilitate coordination during disaster. lMoreover, these prior experi-
ences revealed to emergency planners the need to develop expertise in decision-
making abilities in order to improvise solutions to problemns encountered which
are not covered in planning manuals.

Lastly, preparedness is freatly enhanced by the cenerally positive
attitude towards planning by emergency relevant officials. In general,
cormmunity officials show a great desire to maintain a high level of prepared-
ness for emergency situations. The community's proximity to the Toronto
International Airport has been noted as a most visible objective threat to the
area and has served as a primary impetus to the development of community-
wide disaster planning.

Pesources

There are extensive disaster-relevant resources available to the
Mississaura area. There are not only rwunicipal resources, but various extra-
community ones. Our description will primarily touch on the police resources
since they are central to the disaster planning in the area, and were the most
crucial in the train derailment event. o

On January 1, 1974 when Peel County became Peel Region, the Peel Rerional
Police Force also came into existence. TFive separate police forces--those
from Prampton, Chingacougy, Mississauga, Port Credit and Streetsville--were
combined .to form the Peel Regional Police. Before the amalgamation, the
policins of rural areas not within the jurisdiction of the five separate
police forces was prov1ced by Ontario Provi ncial Police (BPP) at no cost to
the municipalities. However, Peel Tlecional Police now have Jurlqdictlonk‘
throughout the region. They report to a locally appointed police commission
and, ultimately, are responsible to the Provincial Solicitor General’s office.

The combining of the strengths of the separate forces was the result of a
decision by the province tHat certain covernment duties would best be handled
in larger regions. Indeed. the amalgamation resulted in the consolidation
of separate resources for more effective use. Prior to regionalizationsthe
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separate police forces ranged in size from 232 men at lississauga to 10 men

at Streetsville. As a result of the consolidation, theré are three detachments
of police, one located in each of !ississauga, Brampton, and Streetsville,

and there is approximately one officer per every 800 residents, or about.

6,000 officers. These sworn police officers are assisted by about 125
civilian workers.

The creation of the Peel Regional Police Force did not just consolidate
police personnel; it also brought together officers with varied experience
in disaster operations. For example, the police in Mississauga had responded
to a major fire resulting from a gas leak. In this incident, fifty-four
vehicles were destroyed as well as twelve homes. HNineteen other homes were
damaged, and people were burned and one person was killed. This emergency
necessitated the evacuation of residents in the vicinity of the fire. Many
of the same officers who were involved in this earlier disaster in 1969
were also involved iIn the train derailment incident, and the experience they
hrought with them was invaluable.

In addition to its experienced human resources, the regional police
force is also very advanced in regards to specialized equipment. The force's
disaster operations are facilitated by cars with public address systems;
disaster kits equipped for major emergencies: portable radios for every officer
on duty, and among other equipment, a 36 foot self~contained Mobile Command
Trailer. The force also has about 175 vehicles of different kinds.

Other notable changes that have occurred since regilonalization include the
adoption of the detailed emergency plan described earlier; an overall increase
in emergency training for officers; and a general increase in professionalizatio:
alization, with all officers attending the provincial police college. The
increased emergency training may be partially due to the demise of the
Emergency Measures Office (EMO) at the provincial level (roughly equivalent
to state civil defense in the United States)., There 1s no longer an EMO
budget or any EMO equipment, and.as such most of the duties of the defunct
organization have been taken up by other organizations such as the Peel
Regional Police TForce. The increased level of professionalism is also
probably due, in part, to the efforts of the current police chief. He places
great value on educated and articulate officers, and is thus very selective
and encourages his officers to advance their studies. By 1979, over half
of the police force had acquired diplomas or university degrees either before
or after being hired with much of the costs being borne by the department. The
The police chief himself has had university training in psychology and
administration. As might be expected, within two years after regionalization
police expenditures had nearly tripled. The increase in expenditures is due
not only to the increase in emergency measures training of officers and the
increase in emergency measures training of officers and the increase in over-
all professionalism, but also to the inclusion of rural areas within the
police jurisdiction which were previously patrolled by the Ontario Provincial
Police (OPP).

Even though Peel Regional Police is the force mainly responsible for the
policing of !Mississauga, other police forces are at the city’'s disposal.
During emergencies, the Royal Canadian *ounted Police (RCMP) and OPP readily
render assissance. RC!P is the federal force, and OPP is the provincial.
There are also two other police forces to which !Mississauga has access.
Mississauga lies between the police jurisdictions of Metro Toronto and Halton
Regional, and thus Peel Regional Police has regular interactions with those
two factors



The regionalization of the Peel area also led to consolidation of fire
departments. Currently, there are separate departments- in' Mississauga, and two
other communities within the region. There is a regional fire coordinator,

but these three municipalities are chiefly responsible for their own fire
protection. However, 0léd nmutual aid agreements are still in existence and
have been strengthened. There is an Emergency Fire Services Plan which
provides for one department backing up another department at times of great
emergency. The Mississauga fire department at the time of the train de-
railment had nine fire stations ‘and a total staff of 288 fire fighters.

In addition to police and fire forces, there were other disaster relevant
resources available to Mississauga. Many of these were primarily extra-
community. Examples would be the Metropolitan Toronto and the provincial
ambulance services and the many hospitals in thet section of Canada. Within
the community there were the emergency relevant resources of the local Red
Cross and the Mississauga Transit Authority. In fact, one estimate is that
over one hundred organiaations and agencies were involved in the organized re-
sponse to the train derailment, although not that many had been involved in
prior disaster planning.

>Org§nized Response to the Disaster

Canadian Pacific Railway (CPR) train #54 was derailed in Mississauga at the
Marvis Road Crossing at about 11:53 p.m., on Saturday, November 10, 1379. Peel
Regional Police patrol officers on duty in the area and firefighters at the
Mississauga Fire Department headquarters noticed the flames lighting the sky
from the fire which ensued. They immediately proceeeded to- -investigate., At
11:54 p.m., a Peel police radio car reported a large explosion and fire at the
Marvis Road Crossing, to the communications room at the police headquarters.
The police officers quickly on the scene within a minute or two, attempted to
impose some roadblocks around the site. Closing off the few cross roads provec
easy, but spectators immediately flocked to the scene and either ignored the
partial police perimeter or came in across open flelds. The nine fire statioms
in Mississauga were notified by the district fire chief, and the first units
arrived at the site at around 11:56 p.m. Within half an hour, 110 firefighters
were on the scene along with eight pumpers, three ladder trucks and two rescue
vehicles. Several deluge gun nozzles were positioned approximately fifty feet
- from the blazing wreckage.

‘ At 12:09 a.m., or shortly after midnight on Sunday, November 11, a propane
tank car exploded causing considerable blast damage and hurling debris nearly
half a mile in a. southeasternly direction. Approximately ten minutes later, a

_‘third BLEVE ("Boiling Liquid Evaporating Vapor Explosion”) occurred as a
second propane tanker exploded. The explosions did lessen the crowd control
problem of the police, as almost all of the gathering spectators who had con-
verged on the disaster site, left.

The CPR dispatcher's offices in London and Agincourt were notified through
the train's radio system at the time of the derailemtn, and the CPR emergency
plan was immediately activated. This involved the notification of CPR's
technical experts and the start of the movement of technicians to the accident
site, Also included in CPR procedures for chemical emergencies is the

e
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notification of local hospitals, police and fire departments, She Environmental
Protection Services of Environment Canada, Transportation Emergency Assistance

Plan (TEAP), and the Canadian representative of the Bureau of Explosives of the
Association of American Railways.

Once sufficient personnel from the Peel Regional Police Force and the
Mississauga Fire Department had arrived at the site, a more systematic security
system was established to restrict entry of traffic to the site, and the train
manifest was obtained from the caboose. Because the manifest was difficult
to discern, the fire chief requested another copy from the CPR dispatcher in
Toronto. At this time, a Peel police duty-inspector called police headquarters
and asked the radio-room sergeant to officially implement the police disaster
plan. This involved notifying the appropriate emergency relevant agencies
-and technical experts. By 12:08 a.m., Metropolitan Toronto Police and OPP
had offered assistance to the Peel Regional Plice Force. At 12:12 a.m., a
request was made for the Mobile Command Trailer (MCT), and at 12:19 a.m., the
police chief was notified and asked to come to the site.

While it was fairly clear that the train had been carrying dangerous
chemicals, it was not certain which chemicals were in the derailed cars. As
it eventually was discovered, there were twenty four derailed cars, twenty two
of them tank cars, and two boxcars which carried insulation. Eleven of the
tank cars contained propane, four caustic soda,. three styrene, three toluene,
and one chlorine--all dangerocus chemicals. The tank car carrying the ninety
tons of chlorine was severely damaged and leaking. But the police were ’
initially told that the chlorinme tank car was not one of the derailed cars.
However, when the police on the basis of a visual car-by-car check could not
find it in the remainder of the train, they correctly deduced that it had to
be among the wrecked and derailed tamk cars. After a while, a crew member
from the train was able to manually close the brake-hose on the 32nd car, en-
abling the train engineer to move the front portion of the train to a safe
distance away from the fire. :

By 12:35 a.m., two local ambulance services had dispatched eight ambulances
and three emergency support units to the site. Approximately five minutes
later, the Red Cross, Salvation Army, and a locally based relief agency offered
their assistance. By 1:00 a.m., officials from the two ambulance services
had established thelr mobile command post approximately a quarter of a mile
south of the site 1n order to coordinate ambulance services. The Peel Regional
Police Force established thelr command post in the same area. At approximately
1:10 a.m., the police chief and deputy chief arrived on the scene and assumed
authority for overall coordination. :

By 1:00 a.m., the Mississauga Fire Department had established two command
posts and positioned three masterlines pumping water from hydrants on both
sides of the train. The strategy adopted by the firefighters was to cool the
cars (not to extinguish the flames) and allow a "controlled burning” of the
escaping gases so as to aveild possible explosions. Electricity lines had been
.damaged by fragments from an exploding tank car, thus cutting current to the
area. The Mississauga Municipal Service's fuel supply therefore could no
longer be utilized as there was no electricity to activate the fuel pumps.
Fire departments from the neighboring communities of Brampton and Etobicoke
maintained the disrupted supply until the electricity lines in Mississauga
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were re-established. ~Brampton’ and Etobicoke: also augmented the Mississauga
Fire Department's resources with additional equipment .and manpower.

At 1:34 a.m., the mayor of Mississauga was briefed by the Peel police via
telephone. At approximately 1:47 a.m., the Peel police chief ordered F
an initial evacuation of an area of at least a 2,500 feet radius around. the
derailed cars. The decision was baged less omn expertise advice than on.the
fact there had been ‘explosions, -and others could obviously follow. There was
also the great- uncertainty about a chlorine tank car with its deadly cargo of
gas, which might or might not be.in the wreckage of the derailed cars. In.'“
order to notify the approximately 3,500 residents within the neighborhood to’
be evacuated, police officers using quickly prepared maps of the different -
blocks, knooked on doors and used loudspeakers.” In this evacuation, almost ‘
all residents appeared to have left the designated area. .

Between 4:15 a.m., and 7:29 -a.m., the polcie chief gave a series of .
evacuation orders, partly on the basis of observations on the scene, and partly
as the résult .of information obtained from meteorologists and environmental -
experts on wind and other weather conditions. These orders called for the
evacuation of about 12,000 residents mostly living immediately south and west
of the derailment site, in areas of approximately one and a half square miles.
The Peel Police Force requested the assistance of the Metro Toronto Police
Department to help carry out these evacuation orders. The Peel Police Force
Communication Center identified and secured evacuation shelters and requested
assistance from the local Red Cross chapter and Salvation Army branch in
staffing the shelters. A covered shopping mall loaated approximately a mile:
and half northeast of the site was selected as the initial reception center.

These evacuations were systematically carried out. Police officers care-
: fully went through assigned blocks, stopped at every door, ‘and marked with’
chalk every house in which residents had been told to leave. The personal
* calls were reinforced by messages over public ‘address systems on police cars
moving up and down affected streets. Vhile the vast majority of evacuees left
using their own transportation, some public transit buses were utilized to
take others to the initial reception center. " As this reception center became

© .crowded, additional reception centers were opened and "stand-by'" chapters of
"~ the Red Cross were activated so that a chapter was avallable to man each

opened center. However, only a small proportion of evacuees ever used the
reception centers. The great majority of residents who left went to relatives
or friends. A great number, one survey suggests eighty four percent, left as
- household units-—at least the household members were together when the
evacuation started. .

Special police patrols were mobilized to secure and protect evacuated
neighborhoods from possible resultant criminal activity. Police roadblocks
were established at the newly created boundaries of the evacuated zones in
order to prevent residents from returning to the hazardous area.

At 2:15 a.m., the Provincial Ambulance Coordinating Center dispatched a
general request for all availablé ambulances in the area to come to the af-
fected location.. Within six hours, 139 ambulances and 300 ambulance workers
had arrived in the area. Some came from as -far as Niagara Falls and Kingston
(77 and 165 miles, respectively) Twenty—seven other emergency and public
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transportation vehicles were also supplied b& ﬁeighboring communities. Upon
request from the Peel police, the ambulance workers assisted in notifying
residents in the designated evacuation areas and transporting incapacitated
persons.

When the involvement of the chlorine tanker in the derailment was con-
firmed by CPR crewmen and communicated to TEAP experts, the latter notified
CHLOREP experts from the Chlorine Institute in the area. At this time, five
tankers were burning some distance from the chlorine tank car. The wind was
blowing in a northwesternly direction towards a residential area located about
530 feet from the site. At 2:15 a.m., a representative from the Ministry of
the Environment arrived at the police command post. Approximately five minutes
later, CHLOREP teams arrived with equipment provided by Canadlan Industries
Ltd. (CIL) in Quelph and Markham. The CHLOREP teams were replaced by a
chemical response team from Dow Chemical Company (DOW) in Sarnia at approxi-
mately 7:00 a.m. DOW had also been notified by TEAP. The chemical response
experts from DOW, TEAP, and CPR decided that it was not feasible to attempt
to repair the ruptured chlorine tanker until the propane fires had burned
themselves out. Therefore, they remained at the police command post to dis-
cuss strategies for eventually sealing the tanker and to make arrangements
for obtaining the necessary equipment. At 3:40 a.m., TEAP contacted CANUTEC,
the Emergency Response Information Center of Transport Canada, for technical
assistance as well as for help in locating equipment. Shortly after 3:30 a.m.,
Peel police contacted the Atmospheric Environment Services (AES) of Environ-
ment Canada to arrange for continuous meteorological reports.

At 4:30 a.m., the wind direction changed, making it necessary for Peel
police to move the location of their mobile command post. The on-site fire
headquarters, the Peel Police Mobile Command Trailler (MCT) and the ambulance
were also re~located. The site of re-location was on the north side of the
tracks, about one-half mile from the derailment site next to the Bell Canada
Center. At about 6:30 a.m., when the OPP command headquarters trailer was
activated, it joined the other mobile units at the Bell Canada Center. The
multiple command post at this location subsequently expanded into the Bell
Telephone Communications building itself, resulting in a considerable increase
in communications hardware resources.

Shortly before 5:00 a.m., officials from the Ontario Ministry of the
Environment started contacting other provincial officials, including the
Solicitor-General. At the same time, Peel police notified the chairman of the
Peel Regional Council, regional councillors, municipal councillors, and the
Mississauga city engineers. At approximately 6:00 a.m., OPP contacted the
office of Emergency Planning Canada in Toronto in an effort to locate technical
personnel with expertise in handling PCB. It was thought &t that time that
a PCB tank car was involved in the accident. It was later learned that the
computer print-out of the manifest information was misinterpreted by police
officers at the site, and that PCE was not present in the shipment.

At 7:30 a.m., the first four members (the chairman of Peel Regional
Council, the mayor of Mississauga, the Peel police chief, and the Mississauga
fire chief) of the Emergency Operations Control Group (EOCG) met to discuss
evacuation and neutralization strategies. At this time, a decision was made
to extend the evacuated area, and subsequently the administrator of Mississauga
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General Hospital was advised to prepare to evacuate the hospital..

By 7: 30 -a.m., the Hetre Toronto ‘s Mobile Command Unit was stationed next
to the nearby Peel division-police station, and'vetro police officers bagan
implementing their emergency‘'planning guide. The guide provides for the
integration of police, fire, engineering, medical and welfare disaster plans.
Metro Police support throughout the next six days involved an average of 277
policemen per day, thirty five to forty patrol cars and twenty one mobile
sound vehicles, :

Shortly after 8:30 a.m., the Peel police chief, in consultation with other
members of EOCG, issued still another evacuation order. This time, the evacu-
ation was to include !Mississauga General Hospital and two nursing homes located
in the city. A Peel police mobile command unit was dispatched to the ambulance
service command post to coordinate and communicate with the numerous ambulances
involved in the hospital evacuation. There were 450 patients in the Hospital
and 539 patients in the nursing homes. A total of 262 ambulatory patients were
first discharged, and the remaining patients were transferred to Toronto :
General Hospital and to other medical facilities and nursing homes. The
evacuation operation was initiated at 10:00 a.m., and was coordinated by the
Peel regional police officer in charge of patient evacuation, and regional
ambulance coordinator, and officials from the Institutional Division of the .
Ministry of Health. The ambulance service communications system was utilized
to contact host hospitals, and the Ambulance Services Disaster Plan was im~
plemented. Hospital disaster plans were implemented as well, and the .Ontario
Medical Association arranged for specialists and medical volunteers to be on
stand-by. At 11:10 a.m., an additional 29,000 people were asked to leave an
area of about three square miles,

At 3:40 a.m., EOCG members and hospital officials also decided to evacuate
the 280 patients in Queensway General Hospital. This decision was made due
to noticeable chlorine fumes in the area. A total of eight eight of the
patients were discharged, and by 6:15 p.m., the others had been transferred to
surrounding hospitals via ambulances and public transit buses. Shortly there-
after, 322 patients from three additional nursing homes in the area were
evacuated. R

The Solicitor-General the chief law officer for the province, arrived at -
the site at about 9:30 a.m., and was briefed by the other members of EOCG on
the status of the situation. At 9:40 a.m., members of EOCG decided to extend.
the evacuation area an additional block further to the east. At 1:10 p.m., the
evacuation area was further increased to the south approximately two miles, to
the shores of Lake Ontario.

The first mobile air analysis unit of 1{0E (a vehicle equipped with mass:
specfometry and other sampling and analysis dev1¢es) arrived at Command Post
No. 1 at 10:00 a.m., and was immediately sent out to test for hydrocarbons,
nitrogen oxides, and sulpher dioxide in the atmosphere. Within an hour,
two additional mobile air units arrived and began to analyze the atmospheric
content for chlorine.

Three computers provided by DOV were programmed to constantly correlate
data on weather, meteorological changes, topography, population densitiles and
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other variables in an effort to predict resultant damages from a range of
chlorine release scenarios. This information was continuously communicatéd
to members of EOCG to assist them in evacuation planning and decision-making.
AES supplied EOCG with low level wind and air stability forecasts at two to
three hour intervals.

At 12:30 a.m., the initial reception center was ordered to evacuate.
Subsequent evacuation calls occurred at 3:40, 5:00, 5:10, 6:45, and 8:16 p.m.,
resulting In a total of thirteen different evacuation orders. Large areas and
many people were involved in these evacuations. Thus, the calls around five
o'clock involved nearly nine square miles and close to 60,000 residents. The
door-to-door personal calls of police officers, as well as the messages from
the public address systems of police cars, were during the day being reinforced
by the very extensive news coverage on both radio and television, both of
which clearly portrayed a potentially very dangerous situation for the
residents of Mississauga. Nonetheless, as is done in almost all major dis-
asters, some individuals and families refused to leave, and remained in their
homes. In fact, the more time went on and the greater the disasters from the
derailment site, the more reluctant and unwilling residents were to evacuate
their homes.

More than 600 volunteer workers provided by the federal, provincial, and
local relief agencies and private citizens, ag well, assisted in the regis~
tration, feeding and sheltering of evacuees. ' Additionally, numerous citizens
in response to radio requests openéd their homes to evacuees and their pets.
Food was provided by neighboring commercial establishments ws well as the
general public and was collected and distributed to the shelters by volunteer
agencies. The Canadian Armed Forces, at the request of community and social
service agencies, provided 1,499 sleeping bags, 823 air mattresses, 10,358
blankets, and thrity six thermal-food containers for use in evacuation centers.
Health and Welfare Canada assisted in the coordination of emergency health and
welfare requirements and remained on stand-by. Drug depots were also
established to dispense free prescription drugs to evacuees in the centers.
Due to concern on the part of the evacuees for pets left behind, Peel police
officers and volunteers from the Onsario Humane Soclety arranged for the
feeding of pets in the evacuated area.

At 7:00 p.m., officials of the nearby community Oakville decided to
evacuate their hospital and nursing home holding a total of 468 patients.
Within nineteen hours, a total of three large hospitals and six nursing homes,
containing nearly 2,000 patients, had been evacuated without serious problems
or complications.

At 7:00 p.m., a number of RCMP officers reported to Peel regional police
which had overall police responsibility for theée area. The evacuation area was
patrolled by 609 uniformed Peel police officers (approximately 200 per shift),
reinforced by ninety five Metro Toronto, sixty five OPP and fifty two RCMP
officers per shift. The total number of police officers on dutg at any given
time was about 500. Police duties throughout the event included cordoning
off the area, notifying residents, controlling traffic, astablishing and
manning roadblocks, patrolling the area with cruisers and helicopters, ..
assisting in the evacuation of hospitals and maintaining order at the evacu~
ation cdnters. The police also processed some 50,000 telephone inquiries and
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assisted volunteers in'carinv for pets left behind during ethe evacuation. One
estimate was that around 7,000 pets had been left in evacuated residences,
mostly cats but dags and birds as well.

Radioc and television coverage was given from the time of the accident with
twenty four hour coverage during the following days. Many stations implemented
contingency plans for increased coverage including increased staffing.
Toronteo's €BC station. suspended regualr programming 11:00 a.m., on November 11
and for. more than- twelve hours carried special news peports as well as messages
from resident im:the area who had become separated from their families.

By the end of the day, approximately 217,000 residents had been evacuated
without accidents or casualties. The evacuated area covered approximately
sixty square miles. The fire departments had consolidated hose lines, and the
equipment used in controlling thé fire had been reduced to six pieces since
the fire although not the chlorine threat had been substantially reduced.

Congruent with expert advise, the decision to allow the propane fires to
burn themselves out, rather than attempt to extinguish the flames, was main-
tained. "By 10:00 a.m., on Monday, November 12, there were.still three propane
tankers burning, but the flames were under control and the tankers were located
some distance from the chlorine tanker. A steel patch was prepared to cover
the two square feet hole in the ruptured chlorine tank car. The patch was
to be applied to the hole in such a manner as to keep the chlorine under
pressure while being transferred to other tank cars. Throughout the day, CPR's
rescue team worked to remove the remaining train cars which had not been de-
railed, mnd clear as much debris as possible without disrupting the chlorine
and propane tankers.

Due to extreme heat and stress, the chlorine tanker had become deformed,
making the steel patch unsuitable for sealing the hole. Therefore, throughout
the remainder;of the day, members of ZOCG met with representatives of the MOE,
police and fire departments, and a number of chemical experts and technicians
to consider alternate approaches for sealing the hole in the chlorine tanker.

Emergency responders ran.into different Pinds of complication apart from
technical problems. One example was the erroneous report at 12:00 (noon) by
the Canadian Broadcasting Corporation network that the evacuation of Etobicoke
residents had been initiated. While this did not result in any serious
problems, it did increase the number of phone calls to emergency relevant
organizations, thereby complicating already strained lines of interorgani-
zational communication, and adding.to the typical post disaster convergence
pattern. Another example of non-technical ‘difficulties involved the utili-
zation of man power for security reasons. This was thé result of reported
break and entry occurrences in the: evacuated area, which had only an extremely
limited basis in fact. As still another example, fire department personnel
coming in to report to duty had trouble ¢learing police lines. The ‘problem of
adequate identification for people with legitimate reasons to pass police road-
blocks proved a problem for the ‘duration of the emereency.

The propane flames had burned out by 2: 30 a.mi. on Tuesday, November 13,

and the fire equipment. at the site had been reduced to’ four pieces.- Further
unsuccessful attempts were made to seal the chlorine-tanker. But by now

48



specialists examining the car thought but were not certain that much of the
chlorine had disappeared during the course of the fire,

At 11:00 a.m., the Metro Toronto Ambulance Services and municipal buses
began returning 154 patients to Queensway Hospital, and the Halton-Mississauga
Ambulance Service began returning patients to Oakville. At 3:10 p.m., after
a meeting of the EOCG, the Solicitor-General announced the beginning of re-
entry of evacuees to peripheral areas. By late evening around 145,000 evacuees
had returned home, and the number of evacuation centers had been reduced to
six.

On Wednesday morning, November 14, a nineteen square mile area of Missis-
sauga remained restricted and the three main hospitals which had been evacuated
- remained closed. 1In.the early morning, high winds slowed the operation to seal
the chlorine leak. Operations were temporarily suspended while alternative
strategies were again discussed. Citizens residing southwest of the site were
warned of a possible secondary evacuation as there were reports of moderately
high levels of chlorine in the air.

Municipal and provincial authorities, in conjunction with CPR officials,
made arrangements to house as many evacuees as possible in hotels. Through
special registration arramgements with thirteen hotels, the Red Cross managed
to empty all but two reception centers. Most evacuees of course were not in
the reception centers, but had been staying with friends and relatives. The
nearly 73,000 evacuees who were still out of their homes on Hednesday,
increasingly became restless and pressed to get back into their neighborhoods.
Police were forced to establish special conciliation teams to deal with
evacuees who came to the police perimeters and insisted that they must get
back to their homes. CPR officials aniounced that they would open a claims
office in Mississauga the following lionday to begin paying "reasonable out-of-
pocket expensesY of evacuees. A class-action suit was being considered by a
number of the evacuees for costs incurred, including lost income.

At 12:00 noon, the Solicitor-General called a special meeting of the EOCG.
At this meeting, the decision was made to not allow the remaining evacuees to
return home for at least one additional night due to difficulty experienced
in sealing the chlorine tanker. A request was also formulated at the meeting
for the on-site presence of a senior federal officer, an outside sclentific
advisor and additional back-up crews. This request was transmitted to
Emergency Planning Canada for immediate attention. h

By late evening, emergency response crews had successfully acéomplished
the transfer of propane from the damaged tankers to empty tank cars. Sub-
sequently, the damaged tank cars were purged and removed from the site.

Difficulties with the chlorine tank car persisted through Thursday, Nov-
ember 15. Although it was possible to manually position the steel patch over
the hole in the tanker, the patch failed to fit tightly enough to insure proper
pressurization. The steel patch was replaced by a neoprene air bag pressed
over the aperture by a timber mat and secured by metal chains. As estimated
through optical observations approximately twenty tons of chlorine still re-
mained in the tanker. As a result of the cold weather conditions during the
preceeding days, a substantial layer of ice had formed on the surface of the
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chlorine within the tanker. The additiondl- surface. pressure of the ice upon
‘the chlorine posed further hazards in removing the chlorine through a suction
hose. The on-site experts were of the opinion that as the chlorine was:re-
moved from the tanker, an air spece would form between the layers of liquid
chlorine and ice. This air space, having a lower denigity than the liquid ~
chlorine would eventually fail to sustain the ice, causing it to abruptly fall
upon the surface level of the liquid chlorine. In turn, this would result in
an inversion of the positions of ice and the air space. This inversion would:
-1ikely ‘allow chlorine vapors to escape along with the air, thus posing a sub-
stantial threat to emergency workers as well as to those citizens residing
downwind of the site. The problem was finally resolved by applying a liquid
line below the ice and a vacuum line above it. Chlorine vapors were drawn
from the tanker and pumped intc a container of caustic soda to neutralize themn.
This removel of vapors helped to lighten the pressure on the neoprene patch.

At 4:10 a.m., the removal of liquid-form chlorine was commenced. At 6:30
awn., six firemen were taken to Queensway hospital after becoming overwhelmed
by chlorine wvapors. By 11:50 a.m., most of the chlorine had been pumped into
trucks and transported to Toronto. During the process, one firefighter was
hospitalized and seven others were treated at the on-site emergency clinic for
inhalation of chlorine gas. All vere after examination declared to be in
satisfactory condition. - :

A press conference was held in the early afternoon, at which time the
Solicitor-General announced that the remaining evacuees could not return home
that night. He stated that there was no degree of certainty that the state of
emergency would end the following day, as the success of the operation depended
on wind conditions. The St. John Ambulance Brigade withdrew its personnel at
midnight. = Using sixty one mobile units and 470 members, the organization had
provided over 11,000 hours of voluntary service over.a fiwve day period. The
personnel had served from ambulance attendants to kitchen help to couriers.

Most of the caustic soda and toluene had leaked onto and contaminated the
s0il in a large area surrounding the derailment site.. The fourte-n tons of
caustic soda which remained in the tank cars were drained by emergency crews
duting the early morning hours on Friday, November 16. While the transfer was
in process, there was another delay in allowing the remaining evacuees to Tet
return to their homes. At 3:00 p.m., an announcement was made that most: of -
the remaining evacuees would be allowed.td return home; however, six re- - - -
maining tons of chlorine in the tanker necessitated the delay in allowing re-
entry to those residing closest to the site. At 7:20 pim., the Solicitor- -~
Ceneral amnounced that since most of the:chlorine having been safely neutral-
ized, all remaining evacuees could return to their homes. At 7:45 p.m., all
roadblocks on traffic arteries -leading to and Trom Mississauga were removed,
and the city was re—opened. Only the derailment site remained under re-.
striction. By late evening, re-entry was completed and the remaining reception
center was closed.. BY midnight; Metro Police, OPP and RCMP personnel began to

withdraw from the communi;y.,;; e

At 4:00° a.m., Saturday, November 17 the Metro police communications post
was closed. ' The return of -the.remaining evacuated nursing home residents was
initiated by 7: OO a.m The Salvation Army after providing over 20,000 meals
terminated their emergency feeding services with the serving of a noon meal,
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and took away their seven mobile units. At 8:00 a.m., on Sunday, November 18,
ambulance crews began transporting patients back to Mississauga Hospital; the
movement was completed by 5:50 p.m. . Red Cross emergency support operations
were terminated’during the day, and the 300 volunteers were discharged of their
duties. In all, the Red Cross had registered 9,500 evacuees at the reception
centers  and had served about 36,000 meals to evacuees and the same number to
emergency organization personnel. At 4:30 a.m. on Monday the chlorine tank
car was finally empty; purging of the tanker began at 7:10 a.m. the final
ambulance on stand-by at the disaster site was released from duty at 7:30 a.m.
the next day. A total of twenty five southern Ontario ambulance services had
provided 159 ambulances with a staff of 651 persons during the emergency.

All fire equipment was removed from the site by 10:30 a.m. Wednesday, Nov-
ember 21. This signalled the end of a 250 and a half hour fire call duty for
the Mississauga Fire Department. Activities of the firefighters included not
only the containment of fire, but also chlorine gas containment, floodlight
maintenance during the nine preceding nights, application of foam and sand upon
various chemical pools and spills, neutralization of the chlorine and removal
of other caustic substances, and the provision of fire-related advice to other
emergency responders.

The preceding pages suggest but could not detail all the organizations and
agencies, public and private, local and extra-community, which were involved
in the organizZed response to the train derailment at one crossing in Missis~
sauga. Very many groups took part in bringing about one of the quickest and
largest mass evacuations In history from a relatively spatially small en-
dangered locality. This evacuation occurred in a major metropolitan area,
with all the advantages and disadvantages that provided. Along some lines, the
disaster at Mississauga stands in sharp contrast to the emergency at Baer, as
described in our first case study.

Evaluation of Response

both in absolute and relative terms, the Mississauga train derailment
was handled very successfully. Disaster plans were generally implemented,
necessary emergency resources were mobilized, a massive number of threatened
people were removed from danger, destruction and damage was kept to a minimum,
and a major metropolitan area was spared from undergoing what at the start of
the crisis seemed to have the potential for being one of the world's most no-
table catastrophes. Compared to others disasters, furthermore, the organized
response seemed to be rather effective and efficient.

What accounted for this? With an accident such as the train derailment
(vhich was followed by fires, explosions and toxic releases) it would have been
impossible to have a successful response without the utilization of the skills
and materials of many. Numerous local, regional, provincial and federal of-
ficials and agencies, as well as segments of the private sector, came together
In the response. At one level, therefore, the availability of the necessary
personnel and resources was a major contributory factor in the successful re-
sponse.

But in turn, this availability and especially the integration of disparate
elements, depended on still other factors. Among the most important of these
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was the- prior disaster plannino in the area, and espec1a11y ‘the prior thought
and effort given by the Peel Region ”olice Force to disasters and mass emer—
gencies. This planning and the written plan was very helpful, servinr to ‘guide
the police responses. The rlan was not followed exactly, but it was always
supposed to be a general 'guide' to behavior rather than a blueprint for fixed
actions at times of community emergencies. The plan venerallv indicated or-
ganizational channels and interorganizational linkazes which ought to be fol-
lowed. This facilitated the procurement of necessary resources. Furthermore,
the experimental knowledge and training of the police allowed them to impro-
vise as chanzing situations warranted. Previous disaster experiences suggested
ways of doing things in the emergency, and facilitated the development of co-
ordihation among the organizations involved. In many wavs, the prior disaster
planning in !iississauga functioned in just the appropriate ways as dluaster
researchers have sald planning could when emergencies arise.

Situational contingencies in the disaéter also helped the success of the
‘organized resnonses. . The timing and location of the train derailment helped.
It occurred just before midnight on the first day of a long weekend. This
facilitated a timely public response since most families were together in
their homes at the time of the incident. Also, traffic conditions during the
time were conducive. to quick mobilization and movement of the involved popula-
tion group. Similarly, the locatior of the incident contributed to the success
of the operation. The accident site was at a relatively unpopulated industrial
area which has sufficient aecess roads, fire hydrants, and a Bell Telephone
Exchange 500 yards away. Lastly, the wind and weather conditions during the
event were moderate and venerally favorable.‘

Kowever, despite the overall success of the disaster operations, a number
of difficulties surfaced, wit- some of them prevailing almost for the duratiom
of the organized response. There were problems in the technological area, as
well as in oreanizational aspects. Among the former type of problems were the
following. '

_The initial identification of the exact nature of the chemical threat was
“ beset by a number of difficulties. Tirst, responders. had problems interpreting
the train's manifest due to its general illegibility -ang the nmanner in which
the -infbrmation was coded on the document. Second,. due’ to the fact that the
train crew had moved the anterior portion of the train several miles ahead of
the point of derailment relatively soon after the accident, responders had
difficulties matching the sequence of cars as listed on the manifest with the
cars involved in the derailment. Finally, the story concerning the nresence

of PCBs (polychlorinated byphenols) in the wreclage was circulated at the ac-
cident site as a result of a misreading of the manifest. Although this account
was fairly soon discounted, it resulted in a slight delay in disaster opera-
tions. Of course, as DRC research has found, ascertaining the exact nature of.
the threat in an acute chemical disaster involving a transportation mode, is

a frequent problem, and as such what happened at !Mississauga was relapively
typical. ’

There was also a problem generated by the uncertainty of how large an

- area should be evacuated., Initially, this was because of lack of knowledge
about the threat. But later it was because information concerning ‘the amount
of chlorine remaining in the tanker after the initial explosions was unavail—
able., Consequently, responders acted upon the basis of a 'worst case' scenario
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and issued the various evacuation orders. The resultant large-scale evacua-
tion promptedxmany individuals to question the need for such a drastic pro-
tective action, but the decisions makers, especially higher echelon officials,
never had all the full technical information they would have needed to be more
conservative as to what were the endangered neighborhoods -and populations.

In fact, as noted earlier, the police themselves decided that the chlorine
tanker was one of the derailed cars, even though they were initially told the
opposite.

The identification of an appropriate method for sealing the chlorine
tanker proved problematic throughout the emerpency time period. Due to the
size and location of the rupture, as well as the deformation of the surrounding
metal, various ‘attempts to patch the tanker were unsuccessful. This obviously
created difficulties for controlling and monitoring the removal of the remain-
ing chlorine. While overall this was a technical problem, it was also a fact
that so-called experts had difficulty reaching consensus on the matter; at
times, inconsistent technical advice was given to the emergency responders.

In addition to these and other technological problems (such as with res-
pirators), there were a number of orpanizational ones. Among the more impor-
tant of the latter, were the following. e

Community emergency responders had little confidence in the information
they obtained from the chemical experts involved. ESpecifically, they felt --
correctly or not -~ that representatives from DOW micht be withholding infor-
mation on the risks involved in an affort to protect corporate interests. 1In
addition, doubts were expressed =-- again whether correctly or not -- regarding
the chemical expertise being offered by the Canadian Transport Commission
(CTC). To rectify this situation, the Peel poiice requested that CTC send a
higher level functionary to the disaster site. Additionally, a Peel regional
policeman with a chemicstry background was placed at the site; a CHLORET tean
from Canadian Industries Limited was brought back to the site; and a professor
of chemistry at the University of Toronto was asked to provide advice. All of
these efforts were directed at ensuring that the Emergency Operations Control
Group (EOCG) was getting correct information upon which to base their deci-
sions. Clearly, there is a problerm in an emergency response if some of the
key agencies are mistrustful of information being provided by other key groups
involved.

The order to evacuate the Queensway Hospital precipitated a conflict be-
tween the hospital administrator and the supervisor of the ambulance service.
concerning who should direct the evacuation process. The supervisor (who had
nanaged the evacuations of twe other hospitals) and the administrator both
felt they should control the dispersal of patients. The administrator felt
they were his patients and thus he should make provisions for their dispersal.
The ambulance supervisor had direct radio communications with the other hospi-
tals (the administrator had only land lines to one hospital at a time) and was
coordinating the movement of ambulances. Thus, he felt he should control pa-
tient dispersal. Rather than have the }Hnistry of Health intervene, the ad-
ministrator and the ambulance supervisor reached a compromise. The administra-
tor used radio information provided by the ambulance service for making deci-
sions regarding patient dispersal. It should be noted that with such a com~
promise the ambulance supervisor was able to manipulate radio information or
selectively feed it to the administrator who in turn: acted upon it. Uhile
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superficially, this conflict may appear to have been a personality clash or
simply a difference between two individuals, it actually reflected a question
of organizational territory and domain. During routine times, the responsi-
bilities of the hospital and the ambulance services do not overlap. The- di—
saster, however, forced a situation where the usual lines between organiza-
tional boundaries collapsed, a matter very easy to overlook even with good
emergency planning.

The degree-of personnel convergence and general confusior during the i-

nitial EQOCG meetinos was an early source of irritation in the overall response
effort. In order to remedy the situation, the Solicitor-General decided to
limit the number’ of participants in the neetings. Consequently, meetings be-
came more formalized, productive and orderly. The meetinzs were chaired by
the Solicitor-~General, but upon his insistence there had to be a consensus for
every decision. If it was a fire matter, the fire chief had to be satisfied.
If it was a police matter, the Peel Regional Police Force and OPP had to be
satisfied. But the Solicitor-General always required that all others agree
before a decision was made. Not all officials were satisfied with this pro-
cess, although none seem to have publically protested. However, other officials
especially at lower levels, complained that the consensus reaching process
was extremely time consuming, and noted that some decisions may have been
reached more as a result of fatigue rather than compelling reasons. Thus,
while the decision to restrict participation in the EZOCG meeting solved the
problem of crowdlng9 it was not seen by all as a necessarily perfect solution.

There were still other organlzational problems. A pass system satisfac~
tory to all organizations was never developed. 1llany evacuees felt that they
did not get adequate or clear enough explanations about when and how they
could return to their homes, and why police perimeter boundaries were set up
in certain places rather than others.. Some mass media personnel, especially
in retrospect, had the suspicion they had been more controlled in their cover-
age of the disaster, than they realized during its duration. A few of the or-
ganizations allowed their persomnel to work too long, and would have had no
rested reserves to call upon if the situation had escolated suddenly in a cat-
astrophic direction. The overall disaster planning had not well taken into
account the difficulties for some evacuees who thought they were leavinz only
for a short time, but had to stay away for days (e.z., patients on medical
drugs who could not locate their preseriptions or contact their physician or
pharmaqist“who also probably evacuated).

Despite these and other organizational problems, as well as the techno~
logical ones mentioned earlier, the Mississauga disaster was handled about as
well as any major, actual disaster could have been. lMeasured against absolute
or ideal standards, the organized response fell short. IMeasured against the
realities of the situation, and compared with most other organized responses
1n disasters, a good job was done. :

Concluding Renarbéj

Questions might be raised about the applicability of the lessons of
ilississauga, Canada to other societies. There are different social structures
and political arrangements in various nation states around the world. Dif-
ferent societies have their own cultures, the norms and values which are crucial
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to their functioning. These cross~cultural differences will be reflected in
the organized responses to disasters in different societies (see McLuckie,
1977).

Nonetheless, to the extent societies are similar to one another in
structure and culture, it is to be expected that their disaster responses
will be similar also. Thus, to the extent, for example, Canada and the Urited
States are similar, the lessons of llississauga are generally applicable to
a similarly situated metropolitan area in the United States. This does not
deny certain distinctive Canadian characteristics, they exist and they in-
fluenced the organized response to the disaster described in this chapter.
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CHAPTER V

CONCLUSION

This chapter discusses a few general impressions of chemical disaster re-
sponse which can be derived from the case studies and the implications they
have for improvements in community response capability.

As alluded to in Chapter I of this report, certain socio-behavioral pat-
terns are characteristic of nearly all responses to acute chemical emergencies.
For example, as noted in an earlier DRC publication (Gray, 198l1) interorgani-
zational conflict is likely to prevail during the emergency time period of
chemically-induced disasters. This conflict seems to be engendered in acute
chemical incidents by the interaction of the public/private sectors, their
differential experiences with hazardous chemicals, their differing responsibil-
ities  and mandates, and the different perceptions of crisis they bring to
bear on the situation. 1In addition to the public/private sector cleavage,
interorganizational conflicts tend to emerge among local organizations as well
as between community and extracommunity groups. Typically, these disagreements
concern definitions of organizational domain (i.e., interorganizational task
allocation). As the number of groups responding to a chemical incident in-
creases, organizational boundaries become more vague and tend to overlap. This
weakening of domain definition compels responding agencies to address the issue
of autonomy maintenance; that is, organization will attempt to function as in~
dependent entities in crder to preserve their autonomy. Conszquently, pro-
blems of authority and coordination tend to develop and overall response ec-
forts become more fragmented and disjointed.

While disagreements among local organizations in the community of Baer
were noted, the most severe manifestations of interorganizational conflict oc-
curred between organizations from the public and private sectors. Disparate
perceptions of the chemical hazard held by corporate officials and local re-
sponders resulted in a general mistrust and hostility between the two sectors.
Similarly, in llississauga, community officials were suspicious of the infor-
mation provided by the corporate 'experts' and consequently procured additional
sources to advise them on the technical nature of the threat.

Conflicts over organizational domain between local responders are also
evident in the case studies used in this report. The reluctance of the hos-
pital administrator in Mississauga to relinquish his authority concerning hos-
pital evacuation is an indication of the manner.in which organizational members
seek to maintain autonomy in disaster situations. Furthermore, the exclusion
of several secondary responders from preparatory sessions during the incident
occurring in 3Baer illustrates how organizations attempt to design response ef-
forts in a manner conducive to autonomy maintenance. That is, by reducing the
number of secondary responders involved in the emergency decision-making pro-
cess, primary responders could protest their autonomy in the overall response.

As indicated earlier in this report, there is also a major difference in

the patterns of response to hazardous chemical incidents at fixed installations
when compared to those resulting from transportation-related accidents. The
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types of organizations involved in the response and the tasks they undertake,
as well as the difficulties that emerge, differ in the two situational set-
tings.  As the case studies suggest, a greater number and wider range of pro-
blems emerge in résponses to transportation-related incidents. One typical
problem encountered in. transportation-related responses. involves efforts to
identify the exact nature of the chemical threat. First responders in trans-
portation-related incidents are typically unfamiliar with many of the numeri-
cal codes used to identify hazardous materials as listed in invoices and other
shipping papers. Similarly, information relevant to the interpretation of
"hazardous materials placards and symbols is not uniformly distributed among

" potential responders. Hence, even when such signifiers are noted, first re-
sponders frequently do not fuilly understand their meanings.

The Mississauga response was initially complicated by problems related to
correct identification of the chemical agents involved in the incident. As
ncted in the study, shipping papers were mlslnterpreted by initial resporders
and this misinformation was subsequently diffused-to many others through in-
teraction among local officials near the accident site. While this discre-
pancy was quickly rectified upon correct identification of the chemicals in-
volved and thus did not result in inappropriate operational actions, it never-
theless reflects the typical difficulties involved in chemical identificatiun
--in transportation accidents.

Another problem related to correct identification of chemical agents .s
illustrated in the Daer case study. Although initial responders were succ’ =S-
- ful in quickly locating and interpreting the transportation vehicle's bill of
. lading, the information provided by the document was erroneous. The instr. :-
tions pertaining to chemical neutralization procedures were inappropriate .nr
the specific agent being transported. This provision of misinformation nc*
only resulted in a retardation of disastcr operations, but consequently re-
sulted in increased property damage. This suggests that correct identificea-
tion of the specific nature of a chemical threat is likely to be beset by mul-
. tiple difficulties. - Even when documents of identification are located, pro-

- blems related to the validity and 1nterpretat10n of the information contalned
therein cannot be- overloo“ed

_ An additional impression provided by the case studies concerns the nature
and degree of influence and effect that preparedness efforts have on response
to acute chemical emergencies. It is possible to conclude that at whatever
level preparedness planning for acute chemical hazards does exist, the emer-
gency time response in actual incidents tends to be more coordinated and ef-
fective.  Furthermore, even when previously developed plans are not fully or
correctly implemented in an emergency, the pre-impact discussions, drills’ and
contacts facilitate relevant emergent or ad hoc activities. This observation
is supported by the 1nc1dents described inm ‘all three case studies.

The three communities dlscu sed exemplify a range of preparedness efforts,
from the nearly negligible to the very comprehensive. In Baer, in which pre-
paredness for hazardous materials incidentc was essentially nonexistent or,
at best  -embryonic in nature, the overall response to the incident was de-
layed, fragmented and uncoordinated. On the other hand, the response to the
ississauga incident proceeded in a relatively orderly fashion, despite major
impediments resulting from the magnitude of the event. While a number of

57



situational elcments contributed to the effectiveness and efficiency of the re-
sponse effort, the sophisticateéd system of preparedness within the community
clearly had the greatest effect on the successful outcome of the disaster op-
erations. The response in Minutilli provides an example of the extent to
which informal preparedness systems can influence and affect actual responses
to chemical incidents. 1In that situation, mutual agreements among represen-
tatives in the private and public sector facilitated the degrce to which re-
sources were mobilized in the overall response. In addition, the cooperation
between the police department and the fire department with respect to hazard-
ous materials responses was nurtured by informal, personal contacts made by
individuals from each of these agencies. ' ' '

These illustrations provide a positive starting point for potential re--
sponders in all communities. They suggest that regardless of the level of
sophistication, preparedness efforts do make for a positive differxence in or-
ganizational, interorganizational and community responses. While many of . .
response-related problems identified in this report are inherent in the nature
of the chemical threat, the effects of these problems on the overall response
can be minimized through prior planning efforts. Although the participation
of relevant groups in-a community-wide preparedness program cannot ensure such
things as adequate resource availability or the provision of necessary exper-
tise, the interorganizational relations facilitated by the previously estab-
lished contacts among the potential re3ponders can positively influence the
outcome of any response effort.

In conclusion, the descriptive accounts of chemical disaster response pro-
vided in the preceeding case studies should be useful to responders to emer=-
gencies on a number of accounts. ' Inasmuch as they implicitly identify some of
the socio-behavioral patterns likely to prevail during the emergency time per-
iod of chemically-induced disasters, the accounts should help those who mlght
respond to develop a clearer understanding of the social or 1nteractiona1 fea-
tures they can expect to encounter in any chemically-related disaster response.
This knowledge concerning what is to be expected from others involved - in re- -
sponding to the disaster event can help potential responders reduce the poten-
tial for interorganizational conflict during the emergency time period. Fur-
thermore, by indicating typical problems of chemical disaster response and the
situations in which they are most likely to emerge, this report should encour-
age potential responders to consider methods whereby areas of dlfflculty can
be circumvented in the event of an actual chemical emergency.

It is hoped that this report provides general information which local 1 -
sponders to chemical incidents can use in their efforts to improve their com -
munity's response capability. Although none of the incidents discussed within
this publication can be considered an ideal prototype of chemical disaster re-
sponse, the three different situational responses described do provide infc:-
mation which is gencrally applicable to all chemical disaster situations. :n
fact, a number of the problems noted are found not only in acute chemical euer-
gencies but in many other linds of disaster situations.
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