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Organizational Response to Disaster

Effective and efficient response to natural and man-made disaster is a
recurrent problem for governments and relief organizations world-wide. Whether
responding to an earthquake in Bolivia, Turkey, or California, a drought in
Central Africa, or a fatal train derailment in Svdney, organizations are faced with
the task of moving necessary personnel and equipment to the disaster site and

cocrdinating required activities.

The ways in which organizations, and communities in general, respond to
disaster has been the subject of ewtensive research over the last three decades
(see Barton, 1970, for an excellent review of wuach of this research). Particulaxly
emphasized in the disaster literature are the: social psychological conssguences
of being involved in disaster, variables affecting individual's activities during
the event, formation of "disaster subcultures", organizatioral activities, and
collective behavior. Of particular interest here is a typology of organizational
response to disaster developed by Brouillette and Quarantelli (1971). This paper
will involve an attempted synthesis of the Brouillette and Quarantelli mmdei with
recent findings concerning the developmental nature of disaster, and the concept

“disaster subculture”, as well as an empirical test of the revised model.

Brouillette and OQuarantelli‘s Model

Brouillette and Quarantelli arque that traditiocnal Weberian definitions
of bureaucracy are of questionable utility in studying organizational change; the

model tends to be static and unitary. Changes, especially in the short run, if



considered at all, are treated as "the consequences of the informal patterns of
beliefs and interactions that exist even within highly formalized bureaucracies”
(Brouillette and (Quarantelli, 1971:40). Brouillette and Quarantelli suggest that
short-run organizational change, which thev call adaptation to an immediate stress
situstion, can be expressed in terms of the formal oxganization. To do so, thev
employ Eisenstadt's (1959:302-320) concept of de-bureaucratization.
De-bureaucratization occurs vhen new organizational structures and functions emerge
In the collective stress situstion, such as a disaster, there is a shift from the
normal state to a de~bureaucratized opsration. (Various segments of the organizati

can, however, be diffeventially affected).

In the Brouilletﬁe and Quarantelli typology, bureaucratic operations are
classified along two dimensions: structure and task {or function). Thevy consider
that both structure and function can be subject to de-bureaucratization. So, both
dimensions can be dichotomized into bureaucratized and de~bureaucratized segments.
These segments are referred to, raspectively, as “regqular" or "ongoing” and "new".
Crosstabulating the dichotomized structure and function dimensions, a four-fold

typology of response to immediate stress results.

Figure 1 about here

A Type I adaptation to the stressful event means that both ongoing
structures and regular tasks are continued. A Type II response requires the
organization to modify its structure in order to continue regular functions.
Conversely, a Type IXIT responze involves perpetuation of ongoing structure, but

a modification in task. while, in a Type IV adaptation, both patterns of
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structure and function are transformed. The type of response to immediate stress
made by the bureaucracy is dependent upon both internal and external factors
{Brouiilette and Ouarantelli, 1971:43-45). Internal factors include personnel's
perceptions of demands, particular bureaucratic structure, the organization's
emergency capability and perceived effectiveness and efficiency. External factors
encompass: situational conditions, ecological dimensions, interorganizational
relationships, community context, and societal context. Accordingly, the actual
response by an organization to an immediate stress event is dependent upon internal

organizational, and external, social structural, cultural and chance variables.

while Brouillette and Quarantelli's typology of formal organizational
response to immediate stress seems to be a useful classificatory schema, recent
findings, especially in the field of disaster reseaxcﬁ, make it possible to expand
and elaborate their wodel. Two concents in particular seem to relate: the idea
of stress, in thisg instance a disaster, as a "Process’, and the notion of a

Ydisaster subculture®.

Development of Disasters

The term, “disaster", as used in the sociological literature refers to
a type of collective stress situation (Barton, 1970:38-47) brought about by a
catastrophic change (Carr, 1932} in the physical ox saciai environments, that
causes a bhasic diarupticn of the gorial context within which individuals énd
groups function (Killian, 1956). What constitutes a “catastrople change” is
a matter of social definition; the necessary degree of severity varies with
situational gantext {both social structural and ecological), and across cultures

and sub-cultures. -



Because disaster is a type of collective stress, Barton (1970) arques
that it can be classified along four broad dimensions: scope of impact, speed of
onset, duration of impact, and social preparedness. He also distinguishes five

rhases, or time periods through which disastexrs proceed:

1. the predisaster period

2. the period of detection and communication of warnings of
specific threat

3. the period of immediate, relatively unorganized response

4, the period of organized social responsze

5. the post disaster eguilibrium,
{See also Turner, 1976, for a somewhat different developmental schema). Corbining

the four dimensions of collective stress and the five processual phases of disaste:
it is possible to specify "disaster problems” for social units of varying levels
of aggregation. Here, Barton's typology of problems for formal organizations is

most relevant.

In the predisaster phase, formal organizations engage in disaster
preparation., During the period of threat, action response begins; the organizatic:
mobilizes resources and/or transmits warnings to others. During immediate
response (phase three), formal organizations face the problems of mobilizing
nembers, coordinating their activities, and organizing and engaging in
interactions (telations) with the vublic and other organizations. Durino the
period of organized response, cooxdinating and relaticnal activities are

continued. In the final phase, difficulties include coping with the disasteds

effects on internal structure, public relations, and interorganizational relations



The degree to which anv organization engages in these activities depends
on other variables including members' role definitions, knowledge of necessary
relationships and actions, normative action orientedness, role conflicts, resource
availability, leadership recruitment‘éna confidence, orvanizational goals, and
prior planning and centralirzed authority. These, and other important variables
affecting organizational response are discussed at great length by Barton. What is
most interesting in terms of this current paper is that, where specific disaster
agents are recurring, there is a tendency for organizational members, and
representatives of other aspects of the community to form what has been terrmed a

*disaster subculture®.

Disaster Subculture

A disaster subculture includes “those adjustments, actual and potential,
‘social,_psychological, and physical, which are used by residents of such areas to
cope with disasters which have struck or which tradition indicates may strike in
the future" (Moore, 1964:195). In other words, where a disaster subculture is in
existence, norms, values, beliefs, orientations, and resources are geaved to react
to specific disaster agents. However, since the disaster subculture cperates on
expecéations of future events based on tradition or community experience, cultural,
psychological, an& physical preparations are only devised to deal with certain
magnitudes of the disaster agent. When an incident occurs as a consequence of an
agent that {s not expected, or when an expected agent is encountered in an
unanticipated magnitude, the subculture's prep#rations can be inadequate to handle
the situation. In those situations, the subcultures norms and activities may

breakdown and some form of “emergent behavior” méy evolve. {(Emergent behavior bei
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those forms of action, and the norms, values, and beliefs governing those actions,

that rise out of the disaster situation).

If the disaster agent is still seen as a recurring threat, it is possible,
then, that emergent behavior will become routinized as part of a modified disastex
subculture. In some instances, however, the subculture will incorporate only some
of the emergent behavior, or not change its preparations at all. (Boston,
Masséchussetts, for example, sits on a major earthouake fault and, in colonial
times, there was at least one substantial quake. But, traditionally, earthquakes
are ?efined as a minor threat so building codes and disaster plans ave not geared
to respond to earthquekes. 2 similar situation exists in several highly populated
Eastern Seaboard areas in relation to tornados. FEven though the U.S. Weather
Service defines these as high damage areas, and at least one city, Worchester,
Massachusetts, has been struck by tornade, overall planning for response to tornado
is low). The extent to which the specific disaster subculture will evolve to
incofporate emergent behavior is dependent upon characteristics of the individual

subculture and situation.

Another property of disaster subcultures is that during what Barton calls
the predisaster and long-run post-disaster equilibrium phases, much of the expected
disaster behavior ig latent (Wenger and Weller, 1973). In sc far as disaster
oriented behavior differs from usual activity, that behavior will not be engaged in
under “npormal” circumstances. The behavior only becomes manifest during the
detection and communication, relatively unorganized response, and organized social
response phases. During normal periods, subculture members may engage in
preparation for the next incidence, but they also are expected to continue their

everyday activities. 6



Wwhere a disaster subculture exists within a formal organizational framework,
expected disaster subcultural behavior is conventionally kept as part of “the files®
(Weber, 1270:197) in the form of a "disaster plan®. 7The disaster plan, if fully
developed, details personnel, resources, locations, and communications to be used
in the event'af a disaster caused by an expected disaster agent within specified
parameters. Thus, in a disaster, the organization can respond in é systematic,
pre-specified manner by making manifest (or invoking} the normally latent activities

of the disaster sub-culture (as specified in the disaster plan).

De-bureaucratication and the Disaster Subculture.

in bureaucracies containing a disaster subculture, invoking the disaster
plan, or its eguivalent, would not constitute an actual emergence of new structure/

function patterns. Instead, it would be a terporary or intermittent metamorphosis

of the organization. In so far as structures and functions were pre-specified, and
if transformation were in accordance with those specifications, the organization

would be re-bureaucratized, not de~bureaucratized. Response would be bursaucratic,

within regulated confines of authority, and according to explicit written rules

and regulations.

Modification to Brouille*te and Quaranteili’s Model

Using the concept "disaster subculture” and treating disaster as a
process with distinct phases, it is possible to theoretically modify and elaborate
Brouillette and Quarantelli's model of organizational response to stress. First,
Brouillette and Quarantelli's model does not clearly define the role of the

disaster subculture in organizational response. The independent variable, the
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disaster, is treated as an exogenous variable that modifies the environment within
which the organization functions. In effect, the disaster is considered to be a
variable that effects the condition of the envirorment. Organizational response to
the modified environment can only be made, actording to this model, by continuing
normal operations, or in some manner having "new"” patterns of structure and/or

functlion evolve,

Typification of structures and functions as either "ongoing” or "new"
{see Figure 1) obscures the workings of any existing disaster subculture within
organizations. Since during “normal® periods most disaster related activities are
latent, they caanot appropriately be classified as “ongoing”. Nor, can they be
categorized as "new" since they existed prior to the onset of the disaster episode,
Instead, a more illuminating pattern might be to distinguish three types of
structure and function: manifest, latent, and emergent. It would then be possible
to section organizational operations into nine conceptually distinct categories.

Activities and patterns can now be classified as: ongoing (manifest), expected

under specified conditions (latent), or unexpected or new (emergent).

Figure 2 about here

Second, if the specific agent induced disaster episode is treated as a
process rather than a condition, it is possible to distinguish time sequencing of

response and to specify qifferences between short run {particularistic) response t:

an event and long run (universalistic) adaptation of the organization. Brouillett:

and Quarantelli's wodel is not sufficiently precise to warrant these distinctions.
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Yet, in terms of organizational change, these two levels of reaction are vastly

different.

1f a disaster agent, or magnitude of the ocourrence, is defined by the
disaster subculture as unique, it is likely that any structure/function patterns
ererging from the episode will be particularistic. That is, they were only
necessary to combat the unique, non~recurring situstion. It is unlikely that such
responses will be systematically integrated into the disaster subculture's normative
and knowledge systems; there is no real long-term organizational change.
Conversely, if the subculture defines a disaster episode as being within usual
parameters, emergent structures and functions are likely to be universalistic. Tha
is, they would be =zeen as applving to the usual narameters of a possibly recurring

disaster agent. Thus, long run, actual organizational change would occur.

In rigure 3 is the revised typology of organizational response to disaster
where the disaster is considered as a process. As developed here, the disaster
episode is divided into Barton's five phased. Further research may, however, sugges:

other, more refined, Jdivisions.

Figure 3 about hers

Interpretation of the Organizational Response Tvpology

Empirical analysis of organizational response to a disaster episode involv:
classification of structure/function patterns and tracing changes in those patterns

in the various phases. Through enumeration and tracing of patterns it is possible
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to both define disaster related organizational activities and to distinguish
sources of organizational change. For example, an orcanization may engage in
cartain functions at Tl that becomes suspended at Tze If the organizational
structure is not modified, but the unit's functions are transformed according to ¢

pre-determined plan, what had been a Type I pa&tern at T, becomes a Type Ix

1
patiern at Tz, i.e., the function becomes latent. Conversely, the functions that
were latent at Tl are, at T,, now manifest. Thus, in this example, organizational

regponse to the disaster episode through T, would involve suspension of usual

2
functions {making them latent) and the taking up of planned activities (making ther
manifest). For the sake of simplicity, if the organization continued its Tz
patterns through T3 and T4' then its response to this disaster episode would
congist entirely of modifying its functions in a pre~determined manner. These
chanées could be expected in T2 and they should continue through the remainder of

the episcde, If Tl pattexrns re-cmerged at T., then, no organizaticnal change

occurred in responsz to the disaster.

Universalistic adaptations associated with the disaster episode can be
distinguished by comparing structure/function patterns through the various phases.

Any emergent action or structure at T., TS, or T, that is incorporated at T5 in

either the manifest or latent organizational patterns are classified as

universalistic adaptations. Patterns that emerge at Tz, T3. or T, that are not

4
included in manifest or latent patterns at TS are particularistic responses.

An Empirical Example

Site Selection and Methods

In June, 1972, much of the East Coast of the United States was raked by
~-10~



Hurricane Agnes, What resulted was widespread, record flooding and destruction.
In some cities, up to one third of the population and most businesses were
¢isplaced. Some arecas affected by Agnes had also been lashed thivree years earlier
‘mugust, 1969) by Burricane Camille. It was decided that a city that had sufferac
auoh major flooding as a result of these two hurricanes would be a reasonable site
€ test this model. The effects of both hurricanes were similar in terms of flood:
produced, and they occurred in a short enough interval that the impact of the first
should not have been entirely forgotten by the second episode. Pollowing

Brouillette and Ouarantelli's lead, it was decided that the model should be

tested on a public works department.

The site selected for this study is a middle-size clty (roughly a quarten
of & million population) in the central section of the U.S.'s East Coast.
Preliminary contact suggested that the city had well developed disaster plans and
that they were willing to cooperate.

*

Teams of researchers were sent to the disaster site on three separate
occasions. Starting with the fixst day of Fflooding, a team of two researchers wer-
on site in the Emergency Operating Center (F.0.C.}). While there, they were able
o éystematically ohserve commnications and structures within the E.0.C. and
comminications between the E.0.C. and field workers. Approximately one year aftey
the disaster episode a second team was sent into the field. In their two data
collection periods in depth interviews weve obtained from "key personnel” both
ingide and outside the public works department and with a cross-section of
departmental employees. All interviews were conducted in private, but with the

full cooperation of city and departmental officials. The data presented bhelow
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were obtained from analysis of transcriptions and original recordings of events
and interviews, and from such secondary sources as the charts of organization,

wperating manuals, various disaster plans., and newspaper accounts of the incident,

Tevelopment of the Disastey

In its empirical application to crganizational response to stress,
Jarton's taxonomy of disaster phases was somewhal obfuscated. Pirst, because
disasters are processes, it ig difficult to clearly distinguish the onset and
termination of each phase; thus, the divisions become heuristic devises
designating the most gensral activities characterizing the time period. Further,
in at least one instance (TZITB},activities supposedly typifying two separate
rhages overlapped almost in their entirety. In another case €T4>, Barton's
division was not found to be sufficiently detailed to permit' adeguate
- elassification of activities. It was necessary to portion this category inte two
parts. Téa' organized response to the immediate threat and T4b‘ organized short-

run post-impact response.

Tl’ The Preimpact Periocd. In the event that a community suffers recurring

disaster episcdes as a-ecnsequence of a single agent, it is difficult to
distinguish Post~disaster from Fre-disaster Equilibria. In this case, major
.disaster episodes caused by a common agent, huriicane induced flooding occurred
three vears apart. oince it was necessary, however, to deliniate a pre-~disaster

. , ; R 1
period, a time frame of one year prior to impact was chosen.

Following the 1969 floods caused by Hurricane Camille, the city had great

modified its disaster plans. A committee consisting of department heads,
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inqluding the departments of works, thoroughly reviewed flood response activity,
human and material rescurces, and organizational structures. Their work resulted
in é disaster plan that specified futures response in great depth not just for
floods but also snow storms and man-made disasters. Por the most part, the
~ormittee’s efforts resulted in a renovation of the organizational structure and

» more in depth specification of available material, personnel, and deliniation oY
policies. Once the new disaster plan was published, and the information
éi&seminate& through the ciﬁy's bureauncratic svstem, a post-disaster equilibrium
was reached. The only other "major” changes were in the turnover of two key

2
personnel: the city manager and directer of the Public Works Department.

The new city manager was young, professional, and highly trained.
Informants from various agencies in the community (police, works, public affairs,
etc.) told us that, prior to the disaster event, he had been accepted as a
legitimate, effective leader. Unlike his §redecessor, who was seen as autooratic,
the new manager utilized an "open" participatory administrative policy.
Department heads and line personnel were expected to make input in decisions that
fell within their scope of expertise. This openness coupled with his perceived
ability seemed to support his reputation as an effective and efficient

administrative head.

Like the new city manager, the Director of Public Works enjoved a
reputation as an effective and efficient leader and his relationships with the
city manager, other major department heads, and his own personnel were amiable.
Unlike the city manager, the director of the works department had been promoted

from within and his qualifications resulted primarily from experience in the

logal setting.
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Replacement of the personnel in these two "key" positions did not appear to
have a major impact on disaster response. BSoth the new citv manager and director
w7 the works department had input into the revised disaster plan, and both
sxvarently "f£it in® to the organizational structure. Any short-run displacements
wmzaguent to these personnel changes were abrogated prior to the onset of Tl.

During the Tl period, no maior shifts in the structure/function set of
na works department were instituted; the organization was in a relatively “steady
state” (Rapaport, 1974: 238-32)., This stability of the structure/function set is
reflected in the taxonomy presented in Figure 4 in whiclh there are no emergent

patterns (since emergence dencotes at least short term organizational change).

Pigure 4 about here

In the preimpact peribd, the Department of Public Works' formal structure
was typically Weberian {(Cell I). Ovarseeing the entire operation was the
Departmental 2irector; below him were thres Bureau Chiefs heading the bureaus of
Operations, fngineering and Management. Within each bureau, tasks and authority
were hierarchically arranged; the arrav of tasks and authority are reflected in

the organizational chart and varicus written documents.

The largest subdivision within the department is the Bureau of Operations
with its roughly 700 personnel and extensive inventory of supplies and equioment.
Under normal circumstances this organization was responsible for street sanitation,
street, sewer, bridge, and wvehicle maintenance, and the harbour. Each of these
separate tasks were assigned to semi-autonomcus divisions under the bureau chief..3
This bureau was generally concerned with actual implementation of services, so
personnel included a substantial proportion of semi-skilled and unskilled
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laborers, vehicle operators, and their immediate supervisors {(foremen}. Eguipment
in the inventory of this bureau included garbaje trucks, dump trucks, street
waepers, road graders, bull dozers and other construction and maintenance

niated material.

The Bureau of Engineering contained approximately 150, mainly white colliw
sigineering and drawing personnel apportioned into twe divisions: Suorvey and
Tagign. Respongibilities of this bureau included design of capital projects,
providing expert advise on construction, and conducting engineering BUYVEYS.

This bureau possessed little heavy ecuioment; its.matarial wags design and survey

oxriented.

The third bureau within the Department, the Bureau of Management, was
relatively small, having a staff of under fifty, and its functions pertained
exclusively to budgeting and costing of capital projects. I&s personnel were,

in the main, accountants, bookkeepers, and supporting clerical workers.

According to the city's flood disaster plan, the Department of Public
Works was to be intimately involved in disaster oriented activity. In the event
of a flood warning, tﬁe City Hanager, or his designated representative, would
determine if the threat were sufficiently severe to warrant invoking the disaster
plan. This decision was based on the Weather Bureau's predictions of the flood's
crest. If a crest weie predicted that would damage business and residential
property, the plan would be put into action. Once the plan was declared in
force, all relevant personnel (as specifically deliniated in the plan) were
contacted by telephone. These personnel were then responsible for contacting

others, and so forth, in an expanding, formally designated communications network.
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One of the "key personnel” contacted in the first wave of calls was the Director

»£ Public Works, or in his absence, the Chief of the Buresu of Operations.

ith invocation of the disaster plan, normal city bureaucratic structure
2o suépenﬁed and the City Manager effectively took direct control of relevant
lepartments, including the Department of Publie Works. Organizationally, the
»iby was “"re-bureaucratized". Departmental divectors officially became advisos -
i~ the City Manager and all major deecisions made Ly them were to be, at least

pogt hoe, ratified by the manager.

Within the works department the structure of the Bureau of Operations waz
to underge significant modifications. The Bureau Chief was designated to take
command of field operations. Work crews were re-assioned, supervisory nersonnel
shifted, and new personnel were taken in from other departmwents. The structure
of the other two bureaus, F¥ngineering and Management, were not directly affected
by re-bureaucratization; their lines of authority and communication were to

remain basically as in the pre~disaster phase.

According to thé flood disaster plan, the Department's Functions were alse
to undergc modification. The Bureau of Operations was to suspend normal activity
and, instead, concentrate on dike closure, sand baggina and post-impact cleanup.
Tha other two bureaus, unlike COperations, were tc'centinue their usual functions
at‘a reduced level and to reassign some personnael to emergency activity. In
addition to its normal survey and design activity, the Bureau of Engineering was
to conduct bridge surveys, collapsed building surveys, a flood water warning
sutvey, and offey professional advise on field activities-including dike closure

~16=



and roadway repair. In addition to its usual functicns, the Bureau of Management
wos ©o oversee disbursement of meal money and any required emergency funds.

Liose activities were expected to be conducted within a time frame consistent
with the progression of the particular disaster episode and in keeping with

de~izions made by the City Manager and his advisors,

During readjustment following the Camille flood and in the preimpact
neviod, city and departmental leaders had stressed transmigsion of necessary
infermation in the disaster plan to personnel at all organizational levels from
he city manager to the unskilled laborers. While at each descending level the
scope of information transmitted was reduced, expected activities were well
specified. Each organizational member, with the exception of gome transient
semi-skilled and unskilled lahorers, was made aware of their duties, any change

. 4
in supervision, and communications channels to be used in the event of a flood.

buring the predisaster period, structures and functions related to
disaster response existed only on paper and in the minds of various personnel;
they were only put in force when the correct semuencing of gtimuli necessitated
their activation. In this sense, during Tl these structures and functions were
latent or dormant. In terms of the typology., the re-bureaucratized structure
{especially that which "normallv" would have constituted the Bureau of Operations)

and that structure’s functiong were both latent at 7, this is a Type V pattern.

17
Since the expanded functions of the other two Bureaus were not associated with
planned modification in structure (rebureaucratization), (that is, tasks recuired

of an ongoing unit were expected to modify} that vortion of the plan is a

Type II pattern. (In this instance, no major Type IV patterns were defined for
_17_



s organization. Normal tasks, if not addressed by the usual structure, wera

szsected to be at least temporarily suspended).

T2 and T3: Communication of Warning and Relatively Unorganized Responge,

£here a community has a sophisticated disaster sub-culture, where the disaster
vrent 18 recurring, and where warning provides a sufficient opportunity for sz -
vreimpact preparations, the periocds of communication of warning and immediatc
wnorganized response can coincide., Such is the current case. As soon as an
~utside agency (the weather bureau) notified appropriate civic officials that &
rlood was eminent, communication of warning and systematization of msponse
began. A time lapse of over twelve hours between original communication of the
warning and actual onset of the event allowed, in this instance, T2 and T3

periods to almost totally overlap. (In an event characterized by little or no

warning, T, and 7, would, most likely, be more separated).

- The flood warning was transmitted to the city manager early on Wednesday
evening (T2 commenced), by 2 P.M. the Manager was engaged in a meeting with the
Director of Public Works and the Public Information and Research Officer. At
roughly 11 P.M. the decision was reached to invoke the disaster plan and,
according to the plan, “twenty key personnel™ were contacted tovoperationalize
the communication network and begin organizing responsge. By 12:01 A.M, Thursday,
approximately one hour after the plan was activated all twenty key personnel
were assembled in the E.0.C. for their first meeting. Within two and a half
hours (by 2:30 in the morning) concerted, organized rasponge to the expected

flood had been launched, and within seven hours the operation was in full gear.

As for the works department, the T2 and TB peried is most characterized
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by filtering of communi&aticn of warning down the hierarchy and assembly of
personnel at staginy centers. High ranking personnel were notified of the
eminent danger and they, in turn, notified others in lower positions. The
Director assumed his post as advisor to the City Manager for diking and sand
pagging, and the Chief of the Buréau of Operations began arranging field
activities (Celll). As more personnel arrived at the staging areas, they were
assigned to fill sand bags. Also in accordance with the plan, personnel from the
Bureau of Engineering made their way up-river and instituted their series of
reports on the water level., Other personnel from the division were engaged in
discussions concerning possible alternative strateéies for packing the dike.
During this same period, especially toward morning, the Bureau of Management
began its preparatious for fund disbursement. (Other aspects of the disaster

pian, by design, were still latent).

Figure 5 about here

_The vast majority of activity in TZ/T3 should be classified as
“"organization and.communication'. Events, while appearing on the surface to
be unsystematic, were actuvally proceeding according to plan. Overall,
everything went in keeping with expectations. MNearly all required personnel
were contacted (only a'few unskilled laborers were missed), tasks were assigned,
and staging began. Any disorganization encountered was only a temporary
consequence of the necessary time lag between communication of warning to an -
individual and their arrival at an appropriate staging area. While delays
were minimal, they were also unavoidable, thus compelling some disorder. By
roughly 7 A.M., the TQ/T3 periocd was fading into T, ; organized response to the

da’

immediate threat, for the most part, had replaced warning and disorcanization.
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The only major deviation from the Jdisaster plan encountered in T2/T3
was the intake of National Guard troops te zid in sand bagging. This
modification in the structure of cooperative arrangements between the City and
National Guard {Cell VII) emerged from two sources. First, the Weather Sexvice
predicted a fleood crest of 28 feet, a near record. Second; to deal with this
massive (but within recognized parameters) threat, the City Manacer decided on
an "all out" effort. Thus, standing arrangements between the City and National

Guard were modified,

T4a: Organized Response to Irmediate Threat. Within seven hours of the

first meeting of "key personnel” in the E.0.7., the Department of Works had

fully organized its response to the immediate threat. Required personnel had
been contacted, equipment was readied, and all major functions required by the
disaster plan were underway. However, because of certain ecological features
of the area affected and the unprecidented magnitude of actual flooding, much

of what occurred in T4a was not incluoded in the disaster plan.

Fiaure & ahout here

In terms of manpower required and sffort expended, the major
responsibility of the Deparitment’'s re-bureaucratized structure at Téa was to
close and sand bag the dike protecting low-lying businesses, warchouses, and
residences on the north side of the river and to sandbag a low-lying fleood water
punping station. (To prowmote traffic flow between the north and sautﬁ side of

the river, five road-cuts had been made in the dike, these were sealed during

floods.} Underlving the dile in two places, and running behind much of its
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length, was a twenty foot wide stone and mortar, concrete covered channel or
fiume used to supply water to the city docks. (At one time the channel was an
open canal.) The design of the flume was such that in the event of what was
defined locally as very severe flooding (26 feet or so) hydrostatic pressure buil
up in the flume causing its top to lift off which allowed water to spill out
benind the dike. %hus, in "unusual” circumstances, it was necessary to weight
the top of the flume to prevent water strearing out and undermining flood contrxol

efforts.

In the first twelve hours of T4a the Weather Service was predicting near
record floods of 28 feet. In the city's entire history, which stretches back
to Colonial times, this level had only been exceeded once ~ in the 1950 Camille
£floods. However, by mid-eveninc it became clear that the crest predictién was
mach too low. In fact, becauss of the exratic path taken by Hu:ricane Agnes,
the actual crest was over 36.5 feet; seven and a half feet higher than the
previous record. These two factors, relative location of facilities and shear

extent of the flooding, worked together to totally undermine the department's

diking and control efforts.

In terms of the typology, during T, , most efforts of the Department's

4a
rebureaucratized structure were addressed to closing and sand bagging the dike,
and sand bagging the pumping station (Cell I). By 5 o'clock in the afternoon,
this work was basically completed. Later in the evening, as it became apparent
that the flume was going to need reinforcing, the Chief of the Bureau of

Operations, who was now in charge in the field, requested permission frowm the

E.C.C. to contact volunteer dump’ truck drivers who would use their fully load:
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trucks to weight down the flume. Using both Departmental equipment and
additional trucks provided by volunteers from local construction firms, forty
fully loaded dump trucks were run onto the flume at roughly 8 P.M. Reinforsing
the flume in this way was not part of the disaster plan, so it is an emergent
task. However, since this contingency was handled through normal channels,
which were designed for intake of volunteers, there was no change in structure.

Reinforcing the flume in this manner is a Type III response.

During this portion of the disaster vesponse, the only part of the
formal structure that failed to function as specified in the disaster plan was
the communication channel between the E.0.C, and the Chief of the Bureau of
Qperations; Because of a mechanical failure, the two-way radio used to link
ther hroke down. Since no backup communications system was provided, the
Chief relayed communique through a nearby policeman's patrol car radio. This
modification in the lines of communication in an effort to continue normal

functions would be classed as a Type VII response.

Ry .30 in the evening the Weather Service had revised its crest
predictions to between 30 and 31 feet - one to two feet higher than the sand
bagged dike. The decision was made in the E.0.C. to evacuate personnel at the
dike, to have them stand by, but to leave the dump trucks on the flume. (This
would allow time to shut off gas supplies in low lving areas and close down a
water treatment plant). By 10 P.M. it was apparent to the Chief of the Burean
of Operations that pressure in the flume was building rapidly and it would soon
be uncontrollable, consequently he decided to remove the dump trucks. This
decision was ratified by the E.0.C., and the trucks were removed. Again, since
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normal structures were used to handle evacuation of personnel and equipment

(an emergent task) this would be a Type III response.

With the failure of the flume and subsequent collapse of portions of
the dike, the re-bureaucratized portions of the Works Department ended their
organized efforts to combat the disaster agent. Aall that remained was to wait
until the water receded to begin cleanmup (Cell V). Thus, at 11 P.M. personnel
were digmissed and the Director left the E.0.C. Because of a request for help
from a nearby city down stream, the Chief of Bureau of Operations wasg re-
assigned as theiyr liaison officer {(Cell IX).

During this Téa pariod, the two other buresus in the Department were
functioning as expected (Cell I). Personnel from the Bureau of Engineering
were involved in flood water warning, bridge survey, and packing the dike.
as the dike collapsed, they began checkine nearby buildings for damage, and,
as roads became innundated, they attempted to find ways to repair them. At
the beginning of normal working hours othex personne; not directly assigned
to disaster oriented tasks continued their design projects., As for the Bureau
of Management, a few of their employees were called in to provide meal money,

but in the main, they continued normal operations,

T4b’ Period of Organized Short-run Post-Impact Response. By 5 P.M. on

Friday, the flood water had begun to recede and the city's efforts turned from
responding to an immediate threat to clean up and repair. Since flooding had
been so severe, this was not an easy task. City wide, high water had necessitate
evacuation of low lying areas and it had innundated large sections of town

making many ‘public utilities temporarily inoperable. Until the floodwater

“23a
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receded and utilities were again made operable, the disaster plan remained in
force. Within a few days, however, basic utilities (especially water, gas, and
electric service) were again functioning and the city returned to its normal

structure.

During the T4b period the re~bureaucratized structure of the Department
of Public Works was responsible for opening the dike to allow floodwater to
recede more quickly, repairing the dike, flushing the streets, and clearing
debris. All of these functions were continued even after normal bureaucratic

operations resumed.

Figure 7 about here

In texrms of the typology, since the extent of flooding encountered in the Agnes
episode was not anticipated, plans for opening the dike to release floodwater
were non-existent, but crews had been kept on standby to be used as needed.
Thus, a manifest structure was used to handle an emergent function (Cell VII).
The other cleanup functions were considered routine and so were covered in the
disaster plan (Cell I};

Once power and water services had been re-sstablished the need for
immediate word-of-mouth communication diminished. This factor led to closing
down the F.0.C. and normalization of the city's formal organization. The
movement from re-bureaucratized to normal bureaucratized structure is noted in the
typology by an arrow (Cell I and Cell V). Once normal structure resumed, it was
also possible to return some personnel to their usual functions. This gradual

return to normaley is what most typified organizational behavior in the T

", T

2b period.



As for the Bureau of Engineering, in the first days of T personnel

4b
were heavily engaged in surveying damaged buildings and providing technical
assistance on roadway and bridge repair (Cell I). Their other emergency functions
- had again become latent (Cell II), During the course of the flood, however, E.O.C.
personnel had determined that existing contour maps of the city were not
sufficiently detailed to allow accurate prediction of areas that would be
inundated by flooding of any given magnitude. Thus, the survey éection of the

Bureau of Engineering was assigned the function of drawing detailed contour maps

(Cell IIXI). The remainder of the Burean continued its usual operations (Cell I).

During T4b' much of the effort of the Bureau of Management was directed
toward determining the cost to the city of emergency and cleanup activities. As
with the other bureaus, the man hours expended in this emergency related pursuit

declined during the Téb period, and greater emphasis was placed on resumption of

usual activities (Cell I).

Ts: Period of Post-Disaster Bquilibrium, As with the other disaster

phases it was difficult to specifv exactly the timing of the onset of T Various

5
elements within the Department returned to a “normal" or “steady state® at diverse
times. Overall, however, within one year after the onset of the disaster episode
the Department, as a whole, had regained normalcy. What is perhaps most
interesting about the Ts pekiad, in this case, is that there were no significant
shifts in structure/function patterns when comparing Tl and Tsu The event,
because of its unprecedented magnitude was defined by the city as a fluke beyond

the scope of "normal" disasters; thus, no long term organizational change occurred.

All response to the disaster episode were short~run adaptations to a temporarily
25w



modified environment: no structure/function patterns initiated at TZ/T3' Téa’

or Téb were onqgoing at Te. (See Figqure 8}.

Fi&ure B abcﬁt hoxe

Disoneaion

In testing the revised model of organizational response to stress
several problems became evident including difficulties encountered in:
classifying events, specifying phase parameters, and adequately delineating
the number of phases. These difficulties will be discussed below. Overall,
however, it was possible to define the rcle of a disaster subculture in a
formal organizational context, to clasgifv organizational response in
accordance with a processual typology, and to distinguish particularistic

adaptations from universalistic organizational change.

In the episode described above long-run universalistic cﬁange in the
organiéatioﬁ% structure/function set as a result of the disaster was minimal.
Largely, this failure to change, even in the face of the obvious inadequacy
of the response, is a conseguence of what Brouillette and Quarantelli refer
to as "personnel's perceptions of demands” and what Barton terms "definition
of the situation”., Department of Works' personnel, and city administrators in
general, defined the event as wholly beyond the scope of “"usual®” floods; the
chances of another episode of this magnitude occurring again were defined as
minuscule. Given their definition of the situation they were able to perxceive
their plans as adequate and their response as effective and efficient. Had thi:
definition of the situation and perception of demands beén different, had the
flood been defined as heralding a new era of very severe inundations, it is

likely that more, long-run, changes in operations would have occurred.
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It is not suggested that no long-run changes resulted from the episode,
some did. But, in the main, change occurred at the individual psychological
level or in the informal organizational structure. (For instance, the Chief
of the Bureau of Operations reposrted that he and the policeman agreed that, in
the future, a police patrol car would be agsigned as a backup communications
channel. This modification in procedurewas in the form of an informal agreement,
not incorporated in the formal structure.) The typology of adaptation, as
derived in this paper is defined in terms of the formal organization, so
modifications in informal structure are not included. It would be possible,
however, to extend the analysis to the informal level and create a typology
of informal organizational adaptation. Here, however, these infermalfsocial
and psychological shifts are treated variously as causes of organizational

change, or intervening and situational variables.

- Algo in the empirical example presented above, certain cells in the
typology were unused, specifically, Cell IV, Cell VI, and Cell VIII. ILack of
the tyves of responses denoted by these cells is an idiosyncracy of this
particular stress response. These cells could be utilized in other stress
situations. For example; during the civil disorders and student riots of the
1960's and early 1970's, the National Cuard maintaired reserve (latent) forces
for patrolling and crowd control {a manifest function) in the event that
already mobilized forces were inadequate (Cell IV). It is also possible for
functions to emerge (such as the unanticipated cleanup following a very severe
riot) that would be assigned to what were then latent structures (i.e., reserve
forces) (Cell VI). Or, for anticipated functions (such as disaster relief) to

be dealt with by, say, combining previously autonomous agencies (Cell VIII).
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As for empirical difficulties encountered in applying the model, the
greatest problem involved actual classification of events. AL times, it was
difficult to distinguish emergent from latent patterns because the organization
functioned so smoothly.5 In these instances the decision was made entirely in
the context of the written disaster plan. Unfortunately, in stress situations
where actions are not so clearly specified, categorization may be even more

prcblematic.

Ancther set of difficulties were related to Barton's typology of
disaster phases. Theoretically, a neat division of an episode into distinct
categories may make sense, but empirically, no such clear separations existed.
At times, phases overlapped and at other times, Barton's divisions were too

broad. Therefore, certain modifications seem in order.

. First, since a disaster is a process, its phases can be expected to
bleed into each other. The entire process might be viewed as a series of
partly overlapping norm~l curves where the distance between consecutive
midpoints is significantly different. In the area of overlap, it is not
possible to distinguish one curve from the other, but at the mode and in the
regions near the mode distinctions can be drawn. The width of the region
within which diffevences can be observed depends upon the degree to which the
curves overlap. In terms of disaster phases, it can be expected that the
degree of overlap will vary with individual disasters and depends on such
factors as pre-planning, orientation of personnel toward action, time lapse
between notification and onset, and the like. PFurther research is required

into the exact nature of relationships among the many variables.
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Second, some guestions evolved out of this research as to the number of
phases and their designation. Here, five phases were defined, but they differed
somewhat from Barton's. This difference is most likely explained by the foct
that Barton derived his typology by extrapolating from many disastexr studies.
Thus,‘his éeneralized phasing should not be expected to fit the individual case
exactly. Nevertheless, the data suggest that his typology may be over
generalized. Further empirical tests of his division into phases are

indicated.

Finally, in the course of this reszarch it became clear that, in
certain disaster situations a sixth phase in the typology may be required:
Long-Run Post-Episodal Response. When a disaster episode is particularly
severe, such as in the 1972, Wilkesbarre, Pennsylvania, floods, organized
post-impact response in the form of cleanup and repatriation of displaced
residents may continue for years. Evidence of long-run difficulties, such as
psychological depression and resistance among residents to breaking up the
Federal mobile home parks is just now being understood. So, it may be

advisable, when there has been large scale severe loss, to extend the typology.

Overall, this research supports the efficacy of a processual typology
of bureaucratic response to stressful events. It is also possible to
distinguish particularistic and universalistic responses. However, caution
must be exercised in establishing the sequence and phasing of events in the

individual empirical application.
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STRUCTURE

MANIFEST

LATENT

EMERGENT

PATTERN OF MAJOR STRUCTURES AND FUNCTIONS AT T,

MANIFEST

FIGURE 4.

FUNCTIONS

LATENT

EMERGENT

Dept. of Public Works

1.Bureau of Operations
a.street ranitation
b.street niaintenance
c.sewer miintenance

d.bridge aaintenance
e.vehicle maintenance
f.harbour

2.Bureau of Engineering

a.Design and con-
struction of
capital projects

h.survey

3.Burcau of Management

Capital projects

budget planning

I T R

A1l Bureaus: Emergency
Planning and Instruction

1.

i

]

Bureau of Engineeriga

a.bridge surveys

b.collapsed building
surveys

c.roadway repair

d.floodwater warning
- survey \

e.advise on packing
dike

Bureau of Management

a.disbursement of
meal money

b.disbursement of
emergency funds

Re-bureaucizatized

a.
b,

G,

d.

-

b
C-
d.

Structure
loss of autonomy

personnel

b.volunteers/
modified communic-—

P T A R S

Tunctions

a.Dike closure

b.sanitation

e.Communication of

re-organization of

intake of personnel
a.recreations and
utilities

prisoners

ations channcels

sand bagging
cleanup
susrension of;
a.refuse pickup

c.normal mainten~
ance

emergence informat-~
ion

%

*

*

+This particular disaster plan did not include major latent structure/
manifest function components.

*In the immediate pre~impact period, no major emergent structures and

functions were found.



FLGURE Do

PATTERNS AND MAJOR STRUCTURES AND FUNCTIONS AT T, & T3

FUNCTIONS
MANIFEST LATENT EMERGENT
(Communications of Warning |{Rebureaucratized
_of impending flood). _ _ | Structures)
1.Rebureaucratized Structure %3223&225
- - ike closure
a.C1ty manager directly
in gharge @ = =000l === = e e e -
b.Director advisory
capacity
¢.E O Coperative
Functions: Communication
a.mobilization of personnel *
b.decisions concerning '
. appropriate action
iANIFES? c.sggd bagging
' 2,Bureau of Engineerin 2.Bureau of Engineering
g.flo?dwater warning survey a.survey (gensral)
.advise on packing dike b.bri
(c.design and construction -bridge survey
s1g
. . c.collapsed build.
of capital projects) curve
3.Bureau of Management 4 y R
2 ;roadway repair
(a.capital projects v o
budget planning)
b.set-up for disburse-
ment offood money
and emergency funds.
Pept. of Public Works
Bureau of Operations
a.street sanitation
b.street maintenance
c.sewer maintenance
d.bridge maintenance
e.vehicle maintenance
f.harhour
| Ve e e wm v v e e ww e we me e »*
ATENT {Rebureaucratized Struciupe
Functions)
clean up
All Bureau's: Engineering
Flanning and Instruction
TMERGENT

Intake of National
Guard Fersonnel

* Major structure/function patterns not noted in this phase.



_ MANIFEST

DT R UG LU s ow .,

LATENT

FHIRGENT

F1GURE 6.

PATTERNS OF MAJOR STRUCTURES AND FUNCTIONS AT Tg,:

ORGANIZED RESPONSE TO IMMEDIATE THREAT

MANIFEST

FUNCTIONS
LATENT

_EMERGENT

1.§ebureaucratized
 Structure.

(same as Ty & T3)
Functions:

a.dike closure

- e e sw e e - g W e

2.Bureau of Engineering

a.floodwater warning
survey ‘

b.advise on packing
dike

c.bridge survey

d.collapsed building
survey

e.roadway repairs

f.design construction
of capital projects

3.Bureau of Management

a.capital projects budget

Obtaining dump trucks
to cover flumes

Evacuate dike and
pumping station

Structures functions)
a. cleanup

- g e e - - aw g wm e

All Bureaus: Emergency
Planning and Training

planning
b.disbursenent of food

money
Dept. of Public
Works
Bureau of Operations
(same as Tz & Tg3)

* (Rebureaucratized .

Use of Police
Communications
Network

Advise nearby city

* Major structure/function patterns not noted during this phase.




- STRUCTURE

MAMIFEST

LATENT

EMERGENT

FIGURE 7.

T4h PERIOD OF SHORT-RUN POST IHPACT

RESPONSE
FUNCTIONS
MANIFEST LATENT EMERGENT
i
;Rebureaucratized
iStructure

(F) cleanup

Bureau of Operations
{Same as Tq)
a.cleanup

b.normal functions

2.B.reau of Engineer.

a.bridge survey

b.collapsed build. survey

¢.roadway repair

d.design and construction
of capital projects

oe s W v e W e MR e G W e aw

3 .Bureau of Mangggment

All Bureaus: Emergency
Flanning and Training

a.disbursement of emergent a.disbursement of meal

¢y funds

b.capital projects budget
planning

o W e e e e e e e W - 4

a.floodwater warning
survey

b.advise on packing
dike

- wm e -

money

re-draw city countor
maps

e e e e e e e

[Dept. of Public Works

i .
-Bureau of Operations

i{ Same as fg/'lﬁ & Tya)

Rebureaucratized Struocturd

a.dike closure
b. sand bagging

Rebureaucratized
Structure

{ Opening - the dike for
floodwater

*Major Structure/Function patterns not noted in this phase.



MANIFEST

STRUCTURE

 LATENT

EMERGENT

FaAuitn, o
T -

Tg PERIOD OF POST-DISASTER EQUILIBRIUM

FUNCTIONS

. "MANIFEST

LATENT

EMERGENT

Dept. of Public Works

1.Bureau of Operations
_a.Street Sanitation
b.street maintenance
c.sewer maintenance
d.bridge maintenance
e.vehicle maintenance
f.harbour

@F o s wm M Gm e v e

2.Bureau of Engineering

a.Gz2neral survey

b.design and construct~
ion of capital projects

3.Bureau of Management
| a.Capital projects
budget planning

- e we es e

m ma we we W W e

All Bureaus: Emergency
Planning and Instruction

s - e

Bureau of Engineering

a.Floodwater warning
survey

b.advise on packing
dike

¢.bridge survey

d.collapsed buildings
survey

e.roadway repair

. eE e W wn e s WS we Am W W

Bureau of Management

a.Disbursement of
meal money

b.disbursement of
emergency funds

| Rebureaucratized

Structure. :

a.City Manager directly
in charge

b.director in advisory
capacity

¢.E.0.C. operative

Functions:

a.Communication and
mobilization of
personnel

b.decisions concerning
appropriate action

¢.dike closure

d.sand bagging

e.clean~up

Major Structure/function patterns not noted in this phase .
+Not included in the Disaster Plan.




2.

Hotes
Designation of the pre-impact period's onset is, perforce, heuristic
and, most likely, dependent on individual conditions reflected in each
episode. In this instance the period of "one year" seemed sufficient

to establish conditions typifying the state of eguilibrium.

Since all organizations continually underge change in personnel, operating
procedure, material, and organization, emphasis here must be on "major"
modifications such as turnover in “key" personnel, changes in the number

or gkills of personnel, and significant shifts in resources.

The divisions are semi~-autonomous in the sense that normal day to day

- activities and decisions related to these activities are delegated to

division heads, supervisors etc., in the usual formal organizational format.

‘Gur interviews with people at the lowest levels of the organizational
hierarchy suggest that disaster relevant information was passed to the more
stable, non-transient, semi-skilled and unskilled workers. Some of these
personnel claimed to have been aware by name of the foreman to whom they

were to report in event of a flood, even when this foreman was not their

usual supervisor.

One field researcher on the scene in the E.0.C. commented"...In some respects
(the entire city) seems to be a disaster subculture in the sense that the
changes in structure and functioning of predominantly the city government

or city agencies as prescribed in the Disaster Plan emerges quite smoothly."
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