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Hospital Organizational Response to the Nuclear
Accident at Three Mile Island: Implications for Future-

Oriented Disaster Planning

CHRISTOPHER MAXWELL, BA, RRT

Abstract: The 1979 nuclear accident at Three Mile
Island (TMI) near Harrisburg, Pennsylvania, caused
severe organizational problems for neighboring health
care institutions. Dauphin County, just north of TMI,
contained four hospitals ranging in distance from 9.5 to
13.5 miles from the stricken plant. Crash plans put into
effect within 48 hours of the initial incident successful-
ly reduced hospital census to below 50 per cent of

Introduction

From March 28 to April 4, 1979, the nuclear accident at
Three Mile Island (TMI) caused particular stress on the
surrounding health care system and found it ill prepared to
deal with community-wide evacuation. Area hospitals found
existing disaster plans inadequate and developed evacuation
plans both spontaneously and in concert with local emergen-
cy management agencies. Crash planning was hampered by
the technical complexity of the accident and by conflicting
information from the media, from TMI, and from the Nucle-
ar Regulatory Commission (NRC). During the first three
days, governmental direction to hospitals was very limited
(undoubtedly due to the lack of a precedent); however, at the
height of the crisis, 150 governmental agencies participated
in ad hoc emergency activities. Following a meeting with
local emergency management officials 48 hours after the
initial release of radioactive material from TMI, area hospi-
tals developed both coordinated and individualized response
strategies.

At TMI, the emergency measures required by the NRC
as part of its licensing procedure included an emergency
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capacity, but retained bedridden and critically ill pa-
tients within the risk-zone. No plans existed for area-
wide evacuation of hospitalized patients. Future-ori-
ented disaster planning should include resource files of
host institution bed capacity and transportation capa-
bilities for the crash evacuation of hospitalized pa-
tients during non-traditional disasters. (Am J Public
Health 1982; 72:275-279.)

response plan involving the area within a two mile radius
surrounding the plant. The county to be discussed (Dauphin)
had an evacuation plan (updated in 1978) that included a five
mile radius around TMI. This area contained three nursing
homes and no hospitals. As evacuation plans were expanded
during the incident, the five mile radius was increased to 20
miles, which included 14 hospitals and 62 nursing homes.

Hospital disaster plans generally include the managment
of an influx of trauma cases and provide for the limited
emergency evacuation of patients. A flood, conflagration, or
bomb threat can result in the transfer of patients and the
short-term curtailment of operations. The evacuation of a
hospital, however, is very rare, and has been an event
restricted to a limited area. Hospital organizational response
to the nuclear accident at TMI provides an opportunity to
review disaster planning-planning that, after TMI, can no
longer be restricted to fire, flood, and trauma. Hospitals
must now include the possibility of area-wide evacuation of
facilities and must plan for the transportation of bed ridden
and critically ill patients to host institutions during area-wide
emergencies.

Dauphin County Hospitals

Dauphin County (see Figure 1) contains four hospitals
that were in the immediate risk zone. Located in Hershey,
the Milton S. Hershey Medical Center of the Pennsylvania
State University (HMC) was the closest to TMI (9.5 miles
NNE). Community General Osteopathic Hospital (CGOH)
(10.0 miles NNW); Harrisburg Hospital (HH) (10.5 miles
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FIGURE 1-Distance from and Location of Dauphin County Hospi-
tals from TMI

NW); and Polyclinic Medical Center (PMC) (13.5 miles NW)
are all located in greater Harrisburg. The combined bed
capacity of these four hospitals is 1,561.

The author considers information from these hospitals
to be representative of disaster planning during the accident.
The time frame of the acute phase is March 28 to April 2,
1979. Recovery from the incident is generally considered to
have begun April 4. Hospital organizational response may be
divided into five categories: census reduction, staffing, ad-
ministrative response, emergency/critical care services, and
hospital evacuation and transportation.

Census Reduction

All area hospitals adopted a common strategy to cope
with impending evacuation. The primary strategy-the dis-
charge of ambulatory and stable patients to the care of their
immediate families-quickly reduced the area-wide census
from an average of 80 per cent to less than 50 per cent of
capacity. 1,2 The discharge of ambulatory patients also freed
hospitals to treat potential victims of radiation.3 Hospital

census figures (March 28-April 2, 1979) are detailed in Table
1. Estimates of concurrent area-wide spontaneous evacua-
tion vary from 20-35 per cent' to 39 per cent4 of the total
population: by March 31, more than 200,000 people had fled
the area.5

Other strategies to reduce inpatient census included the
cancellation of all but emergency surgery and the restriction
of admissions to life-threatening emergencies. Together
these methods allowed hospitals to stabilize their census at a
manageable level should total evacuation have become nec-
essary. It is important to note that those patients retained in
the hospitals were unable to be easily moved or were in
critical condition, including those at all hospitals requiring
life support systems in Intensive Care Units.

Staffing

Predictably, the conflicting responsibilities to family
and to work resulted in escalating staffing problems as the
crisis continued. Nursing and ancillary support staff who had
young children felt considerable pressure as it became
evident that the problem at TMI was unlikely to be resolved
quickly.6 Many elected to leave the area to protect their
families. Some workers and managers moved family mem-
bers to points outside the risk zone and then returned to the
hospital for extended periods of time. The calculated dis-
charge of ambulatory patients to their families decreased the
need for full staffing and this, in conjunction with scheduled
reduced weekend staffing, allowed many nursing and techni-
cal staff members to leave the area. However, by the fourth
day of the incident, some hospitals were forced to consoli-
date remaining patient units. One institution offered over-
time pay for any hourly rated employee working March 30
through April 3. The staffing crisis was not restricted to
professional or technical staff. Physician staffing reached
critical levels at at least one institution, with one Emergency
Department physician noting that only six of more than 70
doctors remained available.7

HMC experienced the potential exposure of medical
students to radiation during the crisis. Students in the
medical and health professions have, in the past, proven to
be valuable assets during disasters; however, they were a
cause of considerable controversy during the TMI incident.
HMC's DeMuth noted the "grave concerns" of the medical
school teaching faculty toward the encouragement of medi-

TABLE 1-Hospital Census Change during Acute Phase March 28-April 2, 1979

Census
Distance and
Direction from March April %

Hospital Capacity TMI 28 2 change

Hershey Medical Center 350 9.5 mi. NE 300 87 -71
Community General Osteopathic Hospital 176 10.0 mi. NNW 148 62 -58
Harrisburg Hospital 479 10.5 mi. NW 405 259 -36
Polyclinic Medical Center 556 13.5 mi. NW 537 393 -27
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cal students to remain at the medical center.5 Another
source notes the anxiety of the medical students.6

Following the accident, the unusual nature of the emer-
gency was taken into account, and no hourly rated employee
was penalized for being absent (although the use of vacation
pay for unscheduled absences was frequently denied). There
was, however, at least one management-level termination
due to absence during the incident.

Administrative Response

On the third day of the incident, communication was
established between hospital administrators and local emer-
gency management agencies. All hospitals immediately be-
gan categorizing patients for possible discharge. The admin-
istrative response at one institution (CGOH) involved a
centralized command (Hospital President) and the following
delegations: patient discharge evaluation (Director of Patient
Care), maintenance of patient/hospital records (Director of
Finance), patient transportation (Director of Personnel),
medical support and evacuation supplies (Medical Director),
and facilities security (Director of General Services).

At all area hospitals the charts of remaining patients
were color-coded as follows to facilitate emergency trans-
portation:

Red
Blue
Blue/Black
Yellow
Green

-* Discharge
-* Ambulance
-- Ambulance with monitor/respirator
-* Bus
-- Flat-bed trailer

A problem shared by most institutions-the inadequacy
of telephone communications-had been recognized well
before the TMI incident.8 HMC experienced a failure of the
entire telephone system that was reported to have lasted as
long as ten hours.5 Experience at TMI also revealed that
emergency radio communications carry two significant
risks: 1) governmental radio communications at the State
Capitol interfered with the Dauphin County computer sys-
tem, and 2) radio channels are accessible to the general
public.' Area hospital administrators had been guaranteed
advance notice of impending general evacuation: this plan
was discarded when emergency management officials real-
ized that the plans had been overheard by citizen radio
operators, and were therefore likely to fail.' Hospitals were
thus faced with the dilemma of delaying evacuation until the
last minute or risk early evacuation and the resulting area
panic.

Emergency/Critical Care Services

HMC was under contract to TMI to receive and treat all
radiation-contaminated workers. In the absence of commu-
nications, however, the injured would have arrived "com-
pletely by surprise."5 HMC facilities included a one-room

radiation treatment center located in the radiology depart-
ment; plans were later formulated for the treatment of 75-
100 injured per hour in the tunnel of an underground
receiving area.9 HMC also opened an evacuation center at
the Hershey Sports Arena, and prepared for up to 5,000
arrivals. HMC and PMC were designated by the Dauphin
County Office of Emergency Preparedness as the last emer-
gency rooms in the area to provide medical care in a
graduated shutdown; however, one source later reported
that last minute services were to be provided by HMC and
HH.10O

DeMuth noted that perhaps most crucial to the provi-
sion of emergency/critical care services was the turnabout in
physician philosophy required to deal with the accident.5
Hospitals are accustomed to putting the critically ill at the
highest priority. In previous disasters requiring evacuation
the critically ill have been the first to be transferred. " During
the TMI incident, hospitals evacuated the maximum number
of stable patients first: the critically ill were left until last,
some maintained on life-support and cardiac monitoring
systems, or on oxygen support at all hospitals (see Table 2).

Hospital Evacuation and Transportation

Although the official governmental stand was that there
was no general evacuation (other than the short-lived Gover-
nor's Advisory for pregnant women and preschool children
within a five mile radius of TMI), hospitals were indeed
planning for an eventual evacuation effort. While local
agencies compiled a list of host counties and institutions and
monitored their census, individual hospitals made their own
contacts and arrangements. Two recorded incidents of medi-
cal evacuation occurred: three nursing homes within the five
mile radius moved their patients by ambulance on the night
of March 30, and HMC transferred three neonates that were
on life-support systems to the Childrens' Hospital of Phila-
delphia on March 31. CGOH made arrangements with the

TABLE 2-Number of Patients Maintained on Mechanical Venti-
latory Support and Oxygen Therapy from March 28
to April 2, 1979

Number of Patients Number of
on Mechanical patients on

Hospital Ventilatory Support 02 Therapy

Hershey 3 - 0 (Neonatal) 17
Medical
Center 6 - 4 (Adult)

Community
General 2 3 (Adult) 16
Osteopathic
Hospital

Harrisburg 3 (Adult) 46
Hospital

Polyclinic 4 (Adult) 38
Medical
Center 3 (Neonatal)
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Philadelphia College of Osteopathic Medicine, 100 miles SE
of Harrisburg, to accept all of its patients in the event of a
rapid and final evacuation.

In addition to the use of family vehicles and ambu-
lances, projected medical facility transportation also includ-
ed flat-bed trailers and helicopters. The Pennsylvania State
Police and the Army National Guard based at nearby Fort
Indiantown Gap planned to use Jet Rangers, Huey and
Chinook helicopters. The State Police listed eight and the
Army National Guard 39 available aircraft.'2 Evacuation of
non-ambulatory patients by trailer or by air would have
taken place under truly emergent conditions and, thus,
would have been hazardous to both patients and staff.

To deal with an expanding risk zone, emergency man-
agement officials planned to evacuate the population in
radial directions away from TMI.2 Some surrounding coun-
ties, however, also planned to block access to some high-
ways to control entry into their municipalities.' Dauphin
County evacuation routes were due North'; however, HMC
moved and CGOH planned to move patients SE to Philadel-
phia. Evacuation plans for the county were published in the
Harrisburg Patriot News-six days after the initial release.

Key Problems and Recommendations

1. The overloading of telephone circuits noted in previ-
ous disasters8 and in the TMI incident (2,000,000 calls were
placed on circuits designed for half that number5), demon-
strate the need to improve area-wide communications sys-
tems. A centralized command should integrate area needs
with available resources.2 Hospital communications must be
linked to designated emergency operations centers. Chan-
nels of communication and hospital disaster response must
be tested at frequent intervals to reveal potential inadequa-
cies.

2. Further study is needed into the roles of public health
officials, both physician and allied health personnel, during
nontraditional disasters. Gordon MacLeod, then Secretary
of the Pennsylvania Department of Health, noted the ab-
sence of strong input by public health physicians into most
operational decisions made during the TMI incident. "3Three
factors should be addressed: public health physicians need
training in the health aspects of radiation contaminated
environments, and in area-wide evacuation planning, and
emergency decisions made by nuclear engineers should be
supplemented by medical advice.

3. Potassium Iodide, a thyroid blocking agent to pre-
vent tissue uptake of radioactive iodine-131, was not avail-
able for immediate distribution to the involved population
during the accident at TMI. 4'"4 Governmental agencies and
private corporations frantically arranged for emergency pro-
duction and shipment of the drug to Harrisburg. It arrived
four days after the initial release from TMI. This experience
suggests that in areas of risk, hospitals and other institutions
should consider stockpiling supplies of potassium iodide for
administration to those who cannot be rapidly evacuated.

4. Hospital administrators should develop contingency
staffing plans and should analyze methods of graduated

discharge, patient categorization, and patient-unit consolida-
tion. Administrators can expect significant absences from
staff members who have family responsibilities and should
anticipate a shortage of physicians. Employee call-in sys-
tems, designated responsibilities, and a planned, structural
response may allow hospitals to stabilize operations until the
immediate crisis is resolved. Long-term crises, however,
will require governmental personnel back-up from many
agencies and will probably require medical support and
transportation assistance.

5. Mass medical evacuation and transportation systems
are difficult to arrange during a crash response to an emer-
gency and, therefore, are worthy of immediate study by all
hospitals. Response should not be restricted to planning for
accidents at nuclear-generating facilities, but should cover a
wide range of situations. Emergency Medical Systems, until
now accustomed to getting patients into acute care facilities,
should plan responses to disasters causing influx, evacua-
tion, and combined influx and evacuation. Inventories of
area transportation capabilities and host institutions should
be readily available to all hospitals.

Summary

Traditional disasters have included fire, flood, storm,
and trauma. Virtually all external events are preceded by a
warning and by community activation." Nontraditional di-
sasters may include nuclear power plant accidents such as at
TMI, nuclear weapons accidents, toxic waste accidents,
terrorist attacks, or other phenomena without historical
precedent. In contrast to traditional disasters, all are marked
by the lack of a warning phase, and may involve hospitals
immediately. Nuclear power plant accidents are further
characterized by the lack of clearly defined limits of both
time and space-nuclear accidents can escalate rapidly and
may involve a continually expanding risk zone. Future-
oriented disaster planning should prepare hospitals to deal
with a wide variety of situations, including those which may
necessitate area-wide evacuation.
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Measles (rubeola) is a world prevalent disease which causes much more morbidity and mortality
than is generally realized, even by many health authorities. Known and postulated neurologic sequelae
include acute measles encephalitis, subacute sclerosing panencephalitis, and multiple sclerosis. An
effective vaccine is available. Can measles be eliminated?

That is the question being asked by the Fogarty International Center, US National Institutes of
Health. Stimulated by the successful program for the world eradication of smallpox, the Fogarty Center
has launched a program to examine several other diseases to determine the feasibility for their
eradication. Measles is the first to receive this in-depth evaluation.

Joining the Center in this consensus development project are the World Health Organization, Pan
American Health Organization, National Institute of Allergy and Infectious Diseases, National
Institute of Child Health and Human Development, US Centers for Disease Control, Bureau of
Biologies/FDA, Institute of Medicine/National Academy of Sciences, US Agency for International
Development, American Public Health Association, and International Division of Merck & Co., plus
eminent scientists and health officials from throughout the world.

A plenary session for this project is scheduled as the International Symposium on Measles
Immunization, to be conducted during March 16-19, 1982, at the headquarters of the Pan American
Health Organization, 23rd and C Street, NW, Washington, DC. Attendance is through invitation or
advanced registration only. Contact Nancy Shapiro, Fogarty International Center, National Institutes
of Health, Bethesda, MD 20205, USA.
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