NUCLEAR REGULATORY COMMISSION

WASHINGTON, D C. 20555

April 18, 1980

Per your request here are some materials on hospital preparedness for nuclear

facility emergencies.

Enclosures:

1. Hospital Article

2. Monitoring Procedures
3. Bibliography
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Sincerely,

) ~
et
Brian K. Grimes, Director

Emergency Preparedness Task Group
Office of Nuclear Reactor Regulation
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HOSPITAL MAKE
FOR TREATMENT OF

hat is the role of the commu-
V nity heaith care facility in
ensuring that proper care is pro-
vided for radiation victims? This
and other questions are provicing
a new challenge to the Nuclear Reg-
ulatory Commission and to Civil
Defense. These questions also must
be carefully weighed by hospital
chief executive officers, boards of
trustees, and medical staffs, for it
is imperative that they review and
update the policies and procedures
that are presently in force at their
own institutions, ascertaining their
eficctiveness in meeting the needs
of the communities they serve.
Salem (NJ) County Memorial
Hospital Legan developing 2 plan
of action in 1972—a plan thal led
to the development of a prototype
hoapital radiation trauma and treat-
ment center. Despite its rural set-
ting, the hospital is in proximity to
major centers of population >nd in-
dustry. To accommodate the rea’s
growing nced for energy, a net-
work of nuclear power pluts is
being planned and built apyroxi-
mately 10 miles from the hospital
Presently there are two reaclors;
e is eperational and one is sched-
uied to be on line for this summer.
Two additional reactors are under
comstruction with anticipated com-
ition by 1984,
For these reasons —proximity,
size. eapability, and willingness—
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by Joseph Michael Galvin Jr.

the hospital was asked by a local
utility company to provide medical
support services for a nuclear pow-
er plant in the event of an acei-
dent. Meeting: were held with the
utility co.apany: the Nuclear Reg-
ulatory “ommission; and Radiation
Management Corporation, a racia-
tion accident medical consultant
retained by the utility company, to
assist in the development of policies
and procedures for nuclear reac-
tors.

Our initial project was to for-
mulate a group with expertise in
nuclear power to develop protocol
in resolving problems and meeting
the nceds of the community in the
everit of an accident. We set as our
immedinté prierity the definition of
the term “accident” as.it related o
saqiation. In addition, we cutlired
the dimensions of potential heaith
risks enused by such an accident,
while looking to thz Nuclear Reg-
ulatory Commissien for further
clarification of “radiation acei-
dents.”

We Lelieved that accepting this
obligation to provide medical care
withiout knowing the dimensions of
potential accidents and/ov requisite
_safeguards could jeopardize lhe
health of hospital paticents, stail,
and employees; the total surround-
ing community; and, more impor-
tant, the aceident victim.

l.e hospital felt it was imperae-
tive that we develop adequate sys-
tems amd facilities to work in hare
mony with the utility company, the
constiting  irm, foderal
repulatery arency. A projuect conte
mitioe, coneisting of xcprcscu(;:li\'.-s

and the

S ITSELF CENTER
RADIATION VICTIMS

of the board of trustees, the medi- &
eal staff, and the utility company,
along with the Nuclear Regulatory
Commission and Radiation Man-
agement Corporation, was formed.

The committee developed an out-
line of goals and a timetable to
meet them and worked to prepare
a program for the hospital to cope
with any potential accideut victims.
The term “‘radiation accident” was
defined as "“that patient who has:
traumatic injury and is contami-
nated with radioactive material.”

There are three major types of
radiation exposure that may cause
injury:

e Penetrating radiation exposure
{rom a source external to the body
(gamma rays, neutrons). .

e Internal exposure to radionn-y
clides by ingestion, by inhalaticn,
or through a skin break. )

e Skin and superficial tissuec ex-
posure by centamination of the sur-
face of the bedy with radicactives
materials.

These three types of radiation ex-
posure may oceur together. :

A patient who has been exposeds
to excessive external radiation wil'
not present a hazard to attending
personnel. Radiation that has in'
jured a patient .wi!l harm the at.,
tendant no more than heat that har:
injured a burn patient will hare,.
the attendant. Equally without haz,
ard i: the patient whe has rccci'-'cx"x
an overdoeze of radionuclides by in
gestion or inhalation. 1Te is no mc.!'-;
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An umoortant mgredwnt of the treatment center is a well-trained and
proficiant ‘reatmant t2am. Emergency drills are held twice a year at Salem
County Memorial Hospital and are videotaped for later evaluation.

clothing, skin, or wounds are con-
tuminated with radioactive materi-
al may present a radiation hazard
to attending personnel in the ab-
sence of adequate procedures to
prevant the spread of the contam-
inant, or control the radiation ex-
posure in the svent of a radioactive
shrapnei wound. If practicai, the
condition of an injured person who
i3 also contaminated should be dis-
cussed on the phone with the nu-
clear generating station's attending
physician Lefore the person is sent
to the hospital. In all instances, the
hospital should be given as much
warning ax possible of the impend-
ingz arrival of the patient.

38

Center concept

Through careful deliberation, the
project committee decided that ia or-
der to provide adequate safeguards,
it was necessary to develop a radia-
tion trauma and treatment center
that wou!d be constructed at the hos.
pital to provide the necessary medi-
cal support services in the event of a
radiation accident. The: center would
become an adjunct facility to the
hospital’s emergency sorvice com-
plex, with specific:tions for con-
struction developed hy the project
committee with the advice of the
Nuciear Regulatory Commission.
Specifications were for an outside
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entrance and a self-contained fa-
cility that would have capabilities
to meet all requirements of treat-
ing a radiation aceident, in addi-
tion to meeting any physical in-
juries the patient may have incurred
in the course of the accident. Ba-
sically, the ~oom is similar to an op-
erating room, with the use of a
dciuge water system {or decontam-
ination purposes. The reom is fuily
air-conditioned, with a separate
ventilation system, and  includes
water and sewage avtlets. The room
posses;es two waler dupunl 3ys-
tems: a portable tank system and
an underyroumd waste water tank
for radioactive materiala. The proj-

HOSPITALS, JAHA./Mav 1, 1973



oct committee, through public hear-
inzs and private negotiations, re-
ceived public support of the concept.

During the course of construc-
tion, the project commitice devel-
oped a new set of emergency proce-
dures and directives for treatment
of radiation accidents, The result-
ing procedures manual deta’’s a
relatively complex system of emer-
gency care involving close team-
work among the utility company,
the hospital, and radiation safety
specialists.

An intricate, triple-ticred system
of medical care was developed,
starting at the power plant, which
serves as the backbone of the oper-
ation, with the hospitul as the op-
eration’s nerve center and a uni-
versity hospital as a long-term care
and research center. Initial or pre-
liminary treatment is administered
to the radiation victim at the plant
and the hospital is alerted. Mosi of
these injury cases would present
no hazard to hospital personnel and
would be admitted and provided
care in accordance with standard
operating procedures. However, an
accident victim who is radioactive-
Iv contaminated is admitted, decon-
h'mr ted, and treated in accord-
with specially esiablished
prozedures. The purpese of these
procedurce is to ensure protection
of the hospital staff, other patients,
snd visitors during admission and
treatment of the radicactively con-
taminated patient.

The hospital’s protection pro-
gram starts at the nuclear station
with an alert or warning telephone
call to the hospital informing us
that there has been a radiation ac-
cident and that cne or more injured
and caniaminated perzons may re-
quire troatment. On _eseipt of such
a r,...:, the haspital staff prepares to
admil patients th osugh the radia-
and ‘reatment arex.
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Hospital involvement

At the hospital, the ecmergency
sertment radiation (eam, consist

g ool two hespital physieians, a
S 'f nurases, amd the lc:\r' 'y
sieist, make up the nocleus of tne
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treatment team. As soon as the hos-
pital is alerted that an accident has
occurred, an alert is put into effect
and the team and support person-
nel immediately respond to receive

the contaminated patient. Team
members dress in protective clothing
and wear dosimecters to monitor
radiation. Maintenance and house-
keeping personnel have the respon-
sibility of preparing the radiztion
and decontamination areas as well
as of zoning off that section of the
sospital from internal traffic. Phy-
sicians consulting with the nuclear
power station physicist, attempt to
determine the severity of radia-

tion contamination and the precau
tions that should be taken.

The objectives of decontamisa
tion are:

1. To prevent injury caused b:‘.
the presence of radioactive subj

stances on the body.

2. To prevent the spread of con
tamination over and into the pa!
tient.

-
-
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3. To protect attending perscn

nel from becoming contaminatec
themseives or, in extreme cases
from beinz exposed to a source o
radiation.

Although decontamination shoulc
be started as soon as possible, pri

Salem County Me norial Hospital Radiation Trauma and Treatment Center
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MONLIORING POTENTIALLY RADIOAGCTIVELY CONTAMINATED
IKDIVIDUALS

l. Locate an area free of radioactive contamin-
ation and with low background.

2. Use a G-M type survey meter such as the Cbv-700
(Civil Defense Type). Attach headphones because
this allows the monitor to visually follow
and better control the positiou of the
detector probe while monitoring. The head-
phounes also respond more quickly to changes
In radiation levels than the meter.

3. Check the operation of tie survey meter accord-
ing to instructions provided with meter.

4. Place the survey meter in a transparent plastic
bag to prevent contamination, leaving only the
probe exposed. For maximum sensitivity, the
open (exposcd) window of the detector probe
should be used. The window is a rotatable
cylinder on the probe which exXposes or covers
the detector tube.

5. Note background reading of meter.
6. Monitor the individual as follows:

a. llave the individual being monitored stand on
a ncwspaper. This will reduce the possi-
bility of contaminating the monftoring site.
Change the newspaper trequently.

b. Place the survey meter probe about 1" from the
person’s body, being careful not to touch
the person.

c¢. Instruct the person to stand straight, feet
spread slightly, arms extended with palms up
and fingers straight out.

S “wmw:- '

with palms up, then repeat with hands ond ares
turned over.

e. Starting at the top of the head, cover the
entire front of the body, monitoring carefully
the head, neckline, trunk, legs, zrotch and
armpits.

f. Have the individual turn around, and repeat
the wonitoring on the back side of the body.

g+ Monitor the shoes and soles.

7. Agziu note background reading of meter.

8. Use earphones to find arcas of potential
contamination.

9. Radiation readings that are twice background
indicate that the person may be coataminated.
Individuals should be decontaminated. Moni-
tor individuals after decontamination to
determine that contamination has been
effectively removed. Repeat decontamination
yrocedures {f required.

NOTE: If cthe background readings taken before and
after monitoring the individual are significantly
different the person should be remonitored.
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FERSONNEL DECONTAMINATION

2.

Remove clothing and place in a plastic bag-
Maik radioactive , do not discard.

If possible take nasal swab with a cotton
swab, tdentify, and save. Do not delay
showering 1f swabs are not at hand.

Shower thoroughly with water and a liberal
amount of soap applied. Specific in-
structions are:

Skin - Use a soft bristle brush vigorously but
lightly so as not to abrade the skin. Partic-
ular attention should be pald to cleaning around
and under finger nails, between the fingers and
at the back of the fingers on the palms, when the
hands are contaminated.

llair - Scrub the hair vigorously using a liberal
amount of soap. Pacticular care should be taken
te prevent suds and water from entering the cyes,
e¢ars, nose or mouth. Several washes and rinses
shoule we applied before drying the hair.

Monitor individuals after decontamination to
determine that contamination has been cffective-
ly removed. Repeéc decontamination procedures
1f required.

If person still show contamination, seck advice
of supervisory personnel.

‘
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DECONTAMINATION OF VEMICLES AND EQUIPHENT

1. Upon completion of missioas in a con-

5.

taminated area, vehicles and equipment
used by persomnel should be monitored,
and decontaminated if necessary. Com~
plete decontamination may not be
necessary, but attempts should be made

to reduce the hazard to tolerable levels.

A decontamination station set up at a
control point adjacent to the staging
area would be the best place for de-
contaminating vehicles and equipment.

A paved area would be desirable so that
it cculd be hosed off after the equip-
ment .* decontaminated. Monitoring
should follow the application of each
decontaminat ion method.

The simplest and most obvious method
for partial decontamination cf venicles
and equipment is by water hosing.

Hosing sheuld not be used on upholstery

or other porous surfaces on the interior

of vehicles, as the water would penetrate
and carcy the contamination decper into the
material. The interior of vehicles can be
decontaminated by brushing or vacuum clean-
ing.

Special precautions should be used when
vehicles and equipment are brought in for
maintenance. The malfunctioning part

of the vehicle or equipment should be
checked for excessive contamination.
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Radiation Accidents - Medicil Asnects

Hedical Aspects of Radiation Accidents. A Handbook for Physicians,
Healtk Physicists and Industrial Hygienists; Saenger, E.L.(editor).
USAEC, 1963.

Diagnosis and Treatment of Acute Radiation Injury; World Health
Organization, Geneva, 1961. i

Handling the Radiation Accident Victim, A Guide for Hospital
personnel; Colorado Dept. of Health (Anthony Robbins, n.D.,
Executive Director, 4210 East ilth Ave., Denver, Colorado 80220).
Emergency Health Services Health Mobilization Series, A-6,
DHEM/PHS, 1967. '

Lincoln, T.A.: Importance of lsitial Management of Persons
Internally Contaminated with Radionuclides. Amer. Ind. Hyg. Assoc.d.
Pg. 16-21, January 1976.

Planning a Medical Unit for Handling Contaminated Persons Following
« Radiation Accident; Holland, R.M.; Nuclea: Safety 10(1):1-13,
Jan-Feb. 1989.

Hospital Planning to Combat .Radioactive Contamination; Saenger, E.L.,
JAMA 185:578-581, Aug. 17, 1963.

Radiaticn Accidents; Saenger, E.L., A. Journal of Roentgenology,
Radium Therapy and Nuclear Medicine, Vol. LXXXIV, Fo. 4, Oct. 1960,
Pages 715-728. "

Semihars on Medical Planning and Care in Radiation Accidents; Huclear

" .Safaty, 9(6): 521 (hov-Dec. 1968). »

The Disgnosis and !Management of Accidental Radiation Injury; Thoma, G E.,
Wald, N., J. Occp. Hed., 1:421-447 (1959).

Planning for Care of Injured Radiating Patients; iMorw od, ¥.D., M.D.,
USAZC Report HW-SA-2859, Hanford Atomic Products Operation.
December 29, 1952.

The Hanford Radiosurqery Facility; Uaruh, C.H., larsoa, H.V., ind
Fuqua, P.A. June 1969. Available from Hanford Environmental Health
Foundatica, P.0. Box 100, Richland, Wash. 99352.

Facilities and Medical Care for On-Site Nuclear Power Plant Radiclocical
Emergencies; ANSI N-682 or Amer. MNuc. Soc. Standard 2.7.1; should be
issues late in 1977.
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