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To:

Chief, Bureau ofMedicine and Surgery
Ships and Stations Having Medical Department Personnel

Subj:

INITIAL MANAGEMENT OF IRRADIATED OR RADIOACTIVELY
CONTAMINATED PERSONNEL

Ref:

(a) NAVMED P-i 17, Manual ofthe Medical Department
(b) NAVMED P-5055, Radiation Health Protection Manual
(c) Title 10, Code of Federal Regulations
(d) BUMEDINST 6710.62A

End:

(1) External Irradiation
(2) External Contamination
(3) Wound Contamination
(4) Internal Contamination
(5) Neutron Exposure
(6) Chromium
(7) Cobalt
(8) Depleted Uranium (DU)
(9) Iodine
(10) Plutonium
(11) Radium
(12) Tritium
(13) Shipboard Items for Personnel Decontamination
(14) Bibliography

1. Purpose. To provide direction to the Medical Department, civilian medical personnel of the
naval services, and Navy and Marine Corps commands for the initial exposure assessment,
management, and treatment ofindividuals who are irradiated or externally or internally
radioactively contaminated. References (a) through (d) provide additional guidance.
2. Cancellation, BUMEDTNST 6470.1 OA.
3. Scope
a. This instruction applies to all naval facilities or commands and Navy-sponsored operations
in which there exists a known potential for radioactive contamination or excessive ionizing
radiation exposure and to all medical treatment facilities (MTFs), fixed and nonfixed.
b. This instruction applies to the period from actual exposure, contamination, or injury to the
time when the individual is either returned to full duty or, if a seriously injured individual is on a
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course ofrecovery at an MTF with definitive care capability. Definitive care is defined as the
complete medical, surgical, and health physics support necessary to provide extended evaluation
and treatment to seriously irradiated, contaminated, or injured personnel.
c. Although applicable to personnel irradiation or contamination following a nuclear weapon
detonation in a time of war, the procedures outlined in this instruction are intended for use in
occupational or accidental exposure environments.
d. The procedures outlined in this instruction do not preclude additional actions that may be
taken by medical and health physics staffs in consultation with the Bureau of Medicine and
Surgery (BUMED).
4. Background
a. The use of radiation sources, usually radioactive material, continues to expand within the
Navy. With this increased use, there is a potential for accidental exposure or contamination ofthe
people who are working with or around the sources. Exposure to radiation or radioactive
contamination, either external or internal, rarely constitutes a medical emergency. However,
whenever possible, external and internal contamination should be removed to prevent unnecessary
exposure to the individual and reduce the likelihood ofspreading contamination where other
people could become contaminated.
b. Treatment of life-threatening injuries, e.g., severe trauma, shock, hemorrhage, and
respiratory distress, always takes precedence over decontamination procedures, treatment of
possible symptoms from irradiation, and dose estimation procedures. Medical emergency response
personnel teams must not be impeded when proceeding to render emergent care for reasons such as
issuing dosimeters or controlling access to restricted areas. To stop emergency response personnel
in such situations clearly displays a lack ofunderstanding and good judgment. It is instructive to
note no health care worker in the United States has ever suffered radiation injury secondary to
rendering emergency care to a contaminated patient. These points must be stressed because of a
number of events that have occurred.
c. The procedures, guidelines, material, and physical data in enclosures (1) through (i3) were
compiled from the publications listed in enclosure (14). There is no requirement to maintain
copies of these publications locally. Dose effects from given exposures and dose rates from
surface and internal contamination were compiled from various values and models in the literature.
While other values may be found depending on the assumptions made and sophistication of the
model, these values are sufficiently accurate to predict the dose and clinical response.
d. Enclosures (i) through (13) provide procedures and information for use by personnel for
evaluating, treating, or decontaminating personnel. Enclosures (i) through (5) provide general
guidance. Enclosures (6) through (12) provide specific information and guidance for the isotopes
most likely to be involved in a contaminating or exposure event in the Navy and Marine Corps.
Enclosure (i3) provides a list ofitems to be carried aboard ship for decontamination of personnel.
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Facilities, such as research laboratories, etc., using other isotopes in sufficient quantities to cause
the internal contamination limits of reference (b) to be exceeded, should refer to the publications
listed in enclosure (14) for treatment and management guidance specific to those isotopes.
e. The definitions of radiation dose units and units of ionizing radiation in this instruction
have not changed from those oftraditional usage in the Navy, as used in most instructions and
manuals. These definitions have been replaced in the scientific literature, reference (c), and in
Europe with the System Internationale (SI) Units. Thus, a table ofequivalents is provided below:
Traditional Units as Used in Navy Programs
One rad
One rem
One Curie

=
=
=

One centigray
One centisievert
3.7 x 10~°Becquerel

1 x 1 02 Gray
1 x 1 02 Sievert
3.7 x 1010 disintegrations/second.

=
=

SI Units
One Gray (Gy)
One Sievert (Sv)
One Becquerel (Bq)
Curie

=
=
=
=

100 rad
100 rem
2.7 x 10~
1 disintegration/second.

5. Action
a. Planning. Local procedures or guidelines must be developed by MTFs and commands
having potential for exposure or contamination ofpersonnel to include:
(1) Availability and location of local resources such as medical treatment and transportation facilities.
(2) Availability of personnel and instrumentation necessary to provide initial management
and care of irradiated or contaminated individuals.
(3) Training requirements for personnel responsible for initial management of irradiated or
contaminated individuals.
(4) Plans for minimizing the contamination and radiation exposure to medical personnel.
b. Medical Care
(1) The procedures, guidelines, and physical data in enclosures (1) through (12) are
provided to assist in assessing the seriousness ofan exposure and in managing the radiological
aspects ofan irradiated or contaminated person. Memorization ofthe specifics, i.e., instrument
reading to dose conversion factors, etc., is neither necessary nor intended.
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(2) Under no circumstances will any individual be denied access to necessary treatment or
MTFs because of radioactive contamination. Medical treatment of emergency medical conditions
(conditions which can become medically critical or life threatening) and medical conditions with
the risk of morbidity (conditions which will result in permanent injury or deficits) must always
take precedence over decontamination or containment procedures. Concerns about the spread of
radioactivity, i.e., radioactive contamination, or the possible contamination ofmedical personnel
are, nonetheless, appropriate, and should be attended to after the patient has been stabilized.
(3) An individual’s survival should not be in question unless:
(a) Exposure to the entire body exceeds 200 rad.
(b) Exposure to a major segment ofthe body, e.g., head or thoracic region, is on the
order ofseveral hundred to thousands of rad.
(c) There is a combination of serious physical injury and exposure. (This latter
circumstance is termed a “combination injury” in military medicine.)
(4) Ifan individual receives an exposure which is not expected to produce clinical symptoms,
care should be taken not to frightenthe individual or to give the perception a significant exposure has
occurred, for example by implementation, administrative, or therapeutic procedures designed for a
significant exposure. Alleviation of fears will reduce psychosomatic symptoms which can be
misconstrued as symptoms of high radiation exposure.
(5) In all instances, treat the exposed individuals symptomatically until medical and health
physics evaluations have been performed.
c. Specialist Assistance
(1) If an individual requires medical care, or if a facility requires assistance in planning for
management of a patient or evaluating an exposure, consultation with one or more radiation
medical specialists, e.g., physician specialists recognized as experts in assessing and treating cases
ofexposure or contamination, may be necessary. The services of appropriate radiation medical
specialists will be obtained by contacting BUMED.
(2) Funding for the services of radiological evaluation specialists or radiation medical
specialists will be arranged by the activity or type commander (TYCOM) requesting the assistance
and will be provided following procedures in the NavyComptroller Manual. Additional specific
information concerning funding can be obtained from BUMED.
(3) Guidance from BUMED is available concerning medical treatment for irradiated or
contaminated individuals, the services of radiological evaluation specialists, and the services of
appropriate radiation medical specialists. Telephone communication is authorized and encouraged
at the following numbers:
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During weekday East Coast working hours:
DSN 762-3444
Commercial (202) 762-3444
FAX (202) 762-0931 or DSN 762-0931
At other times contact the BUMED Duty Officer:
(who will contact BUMED-M3F7)
DSN 762-3211
Commercial (202) 762-3211
FAX (202) 762-3217 or DSN 762-3217
If telephone communication is not available, contact BUMED via IMMEDIATE message.
Message address is BUMED WASHINGTON DC with PASS TO BUMED-M3F7.
6. Forms
a. NAVMED 6470/1 (Rev. 4-1999), Exposure to Ionizing Radiation, is available at
http://navymedicine/instructions/default.asp?type=F.
b. SF 600 (Rev. 6-97), Chronological Record of Medical Care, is available at http://contacts.
gsa.gov/webforms.nsf/0/495 1 AF308C046D978 5256A3F0005BE96/$file/sf600.pdf.
7. Reporting and Record Procedures. Medical reporting and documentation requirements for
radiation exposure, external contamination, or internal contamination are provided in chapter 5 of
reference (b).

Available at: http://navymedicine.med.navy.mil/instructions/directives/default.asp
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EXTERNAL IRRADIATION
1. Definition. External irradiation is exposure to radiation that originates external to and usually
not in direct contact with the body. The radiation can be x-rays, gamma rays, neutrons, or charged
particles. Penetrating radiation has sufficient energy to contribute dose to deep tissues and organs in
addition to the skin. No penetrating radiation contributes dose primarily to the skin.
2. Dose Evaluation. Appropriate management depends upon proper assessment of the clinical
seriousness of the exposure. The biological response is dependent upon the dose received, the time
over which the dose was received, the area and volume irradiated, the energy ofthe radiation, and
the type of radiation. General information to help evaluate the potential seriousness of a human
exposure is given below for acute whole body exposures. For small area penetrating radiation
exposures, i.e., hand, arm, finger, etc., the response of deep tissues may be predicted by observing
the skin response and applying the same dose effect as predicted by the guidelines for
nonpenetrating irradiation.
PENETRATING IRRADIATION
Dose Range*

Signs and Symptoms

Action

0-5 rad

None expected.

Administrative and documentation action. See chapters 2 and 5,
reference (b).

5-25 rad

None expected. Only special laboratory
procedures can verify the exposure.

NotifS’ BUMED within 24 hours. Administrative and
documentation action, See chapters 2 and 5, reference (b).

25-100 rad

Transient diagnostic symptoms, e.g., decreased
lymphocyte countmay occur within 1-4 days.

Notify BUMED immediately. Performance decrement not
expected. Document exposure, symptoms, signs, and recovery.
See chapters 2 and 5, reference (b).

100-200 rad

Obvious diagnostic symptoms, e.g., nausea,
vomiting, hematopoietic syndmme appears in
hours or days.

Notify BUMED immediately. Performance decrement expected.
Treat symptomatically. See chapters 2 and 5, reference (b).

Several 100’s
ofrad

Persistent, severe diagnostic symptoms, e.g.,
nausea or vomiting, hematopoietic or
gastrointestinal syndrome, erythema, etc.

Notify BUMED immediately. Fatality possible. Treat
symptomatically. See chapters 2 and 5, reference (b).

NONPENETRATING IRRADIATION
Dose Range*

Signs and Symtfloms

Action

0-50 rad

None.

Administrative documentation action. See chapters 2 and 5,
reference (b).

50-250rad

None expected.

Notify BUMED immediately. See chapters 2 and 5, reference (b).

250-400 rad

None expected.

Notify BUMED immediately, See chapters 2 and 5, reference (b).

400-800 rad

Transient erythema (sunburn appearance)
expected in 1-3 days after exposure.

Notify BUMED immediately. See chapters 2 and 5, reference (b).

800-1500 rad

Prompt (8 hours-I day) erythema, may be
followed by blistering, similar to severe sunbum.

Notify BUMED immediately. Treat symptomatically. See
chapters 2 and 5, reference (b).

1 500 md and
Greater

Severe blistering, tissue sloughs, long-term
course to heal.

Notify BUMED immediately. Difficult management problem,
may have long-term complications. See chapters 2 and 5,
reference (b).

*

Acute (seconds to hours) exposure.

Enclosure (1)
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3. Procedures. Depending upon the exposed individual’s physical condition and the extent of
exposure, the following actions should be taken. The actions may be performed concurrently.
a. Attend to acute medical problems first.
b. Determine or estimate the dose received, e.g., evaluate personnel dosimetry, simulate the
exposure, reconstruct the exposure event, multiply exposure rate times time, etc. The primary
purpose ofthis dose estimate is to determine whether or not clinical symptoms are expected.
c. Obtain and document a history ofthe exposure. Pay special attention to identify the time
and duration of exposure.
d. For a whole body dose exceeding 5 rad, eye dose exceeding 15 rad, or a shallow dose of 50
rad in a single incident notify BUMED immediately ofthe estimated dose by telephone or by
“IMMEDIATE” message, following chapter 5 of reference (b), with follow-up report within 24
hours. Perform a situational radiation medical examination following chapter 2 of reference (b). In
addition to the complete blood count (CBC) with white blood cell (WBC) differential, obtain a
platelet count. Repeat the CBC and WBC with differential including platelet counts at 24-hour
intervals for at least 2 days. Notify BUMED immediately of the estimated dose following chapter 5
of reference (b), with follow-up report within 24 hours. Additional blood work may be required if
directed by BUMED. Where capabilities do not exist for performing CBC and WBC with
differential and platelet counting, draw and retain (refrigerate at 2 to 6° C) samples for later
counting, and make a peripheral smear, permanently mounted with cover slip.
e. For a whole body dose exceeding 25 rad, or an eye dose of more than 75 rad, or a shallow
dose of 250 rad in a single event, complete actions in 3d above and report the exposure to BUMED
following chapter 5 of reference (b).
f. Ifthe acute external whole body dose was greater than 25 rad, but less than 100 rad, perform
additional CBCs and WBCs with differential and platelet counts at least twice weekly for a period to
be determined in consultation with BUMED. Where capabilities do not exist, draw the samples for
later counting.
g. Ifthe acute whole body dose exceeds 100 rad, the following additional procedures must be
followed. It should be emphasized high exposure cases are treated based on medical signs and
symptoms rather than estimated doses because dose estimates following an accident may be
imprecise.
(1) Transfer the individual to an MTF capable of providing definitive patient care. Ensure
the MTF is notified before the individual’s transfer. The urgency for transfer will depend on the
need to treat acute medical problems. The patient’s transfer should not be delayed to collect
information.

Enclosure (1)
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(2) Provide BUMED with the names and telephone numbers ofthe medical officer and an
alternate in charge of the individual’s care at the receiving MTF. BUMED will provide consultation
to the medical officers or contact appropriate radiation medical specialists to provide consultation as
necessary. Direct telephone communication with BUMED is authorized, call collect if necessary.
(3) Provide technical personnel and equipment for evaluating the patient’s exposure and
maintaining radiological controls if such assistance is needed by the MTF.
(4) Establish liaison between the referring activity and the MTF to which the individual is
being transferred. The following information, as appropriate and as it becomes available, should
be obtained to assist in evaluating and treating the individual:
(a) Identifying information, i.e., name, grade or rate, social security or identification
number, age, and parent command.
(b) Physical injuries noted and treatment provided by the referring activity.
(c) Results ofdosimetry evaluation or exposure estimate performed by the referring
activity. The dosimetry evaluation should include the approximate dose, radioactive material
involved, area exposed, and total time of exposure, i.e., acute (seconds to minutes) or chronic
(hours to days) exposure.
(d) The presence ofany external or internal contamination, ifknown. If external or
internal contamination is present, indicate the location, amount, and chemical form, if known.
(e) Name and telephone number of the authorized contact point at the referring facility
for providing or obtaining additional information.
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EXTERNAL CONTAMINATION
1. Definition. An area of the body is considered to be externally contaminated if it contains in
excess of 450 picocuries (micromicrocuries) ofbeta-gamma emitters by direct frisk or 50 picocuries
(micromicrocuries) of alpha emitting contamination by direct frisk, i.e., 100 counts/minute of
beta-gamma emitting contamination as measured under the area of a DT-304 probe or 50 counts/
minute of alpha emitting contamination as measured on an AN/PDR-56. Different limits may be
approved by the Naval Radiation Safety Committee for radioactive material used under a Naval
Radioactive Material Permit or by BUMED for radioactive material not under a Naval Radioactive
Material Permit.
2. Dose Evaluation. Appropriate management depends upon proper assessment ofthe clinical
seriousness ofthe contamination. The expected biological response is dependent upon the dose
received, the time over which the dose is received, the area contaminated, and the energy and type of
irradiation. This problem is compounded if the contamination is loose or mobile so it can enter the
body through absorption, inhalation, or ingestion. Skin response from contamination may be
estimated from the Nonpenetrating Irradiation Table in enclosure (1).
3. Procedures. Depending on the patient’s physical condition and the extent of external contamination, the following actions should be taken. The actions may be performed concurrently.
a. Attend to acute medical problems. Treatment of life threatening injuries, e.g., severe trauma,
shock, hemorrhage, and respiration distress always takes precedence over decontamination
procedures, treatment ofpossible symptoms from irradiation, and dose estimation procedures.
b. Evaluate the extent of skin contamination. Evaluate the possibility ofthe presence ofinternal
contamination, i.e., was the activity airborne so it could be inhaled? It may be necessary to interview
the individual and witnesses to document a description ofthe events leading to the contamination.
This is a qualitative evaluation to assist in planning the management of the individual. It should
answer such questions as: What is the extent of the skin contamination; is it likely internal
contamination is involved; are clinical symptoms or signs expected; and is this an acute health
problem or primarily a documentation and administrative problem?
c. Decontaminate the area. The decontamination method or methods chosen will depend upon
the circumstances and material available. Experience has shown small amounts of reactor corrosion
products, chemically stable medical isotopes, and other isotopes used for industrial applications are
easily removed with soap and water or waterless hand cleaner. The extent ofdecontamination effort
should be a balance between the risk of injuring the skin in the process of decontamination and the
possibility of injury to the skin from the contamination or the need to have the contamination
controlled or removed for resumption ofnormal duties. It should be recognized signs of excessive
decontamination efforts will be more evident 24 hours later than at the time the decontamination is
ongoing. Do not injure the skin! Decontamination of eyes, ears, nose, or any injury must be
supervised or performed by medical personnel. Decontamination e.g., wiping hands or face with a
damp cloth, or cleaning hands with waterless hand cleaner, may be performed at the scene or control
point if conditions permit. Or, the individual may be moved to an area appropriate for performing
Enclosure (2)
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decontamination while maintaining radiological controls. Radiological controls which are consistent
with the urgency for transferring the individual should be maintained during transfer, i.e., do not
delay transferring an individual needing life or limb saving medical care to complete contamination
evaluation, documentation, or implementation of radiological controls. The following procedures are
effective in removing external contamination. They do not need to be applied in specific order to be
effective. The procedures chosen should depend upon the location ofthe contamination, type of
contaminate, convenience of decontaminating material, etc. (Removing radioactive contamination is
very similar to removing grease or dirt.) Multiple procedures should be done with caution because
skin irritation, abrasion, and possibly chemical burns occur more easily as additional and more
aggressive procedures are employed. The amount of dedicated decontamination material to be maintained depends upon the type ofwork being performed and the probability for a contaminating event.
Normally, aboard ships, enough dedicated material to decontaminate approximately one tenth of the
occupationally exposed personnel is more than adequate. At shore facilities, the amount of dedicated
material will be dependent on the type and extent ofwork. Enclosure (13) provides a list of items
necessary for decontamination by forces afloat. Quantities should be determined by local guidelines.
(1) Decontamination Procedures for both Forces Afloat and Shore Facilities
(a) Apply self-adhering adhesive tape to lift removable material from the skin. This
procedure works best for dry dust type contamination, however this should not preclude washing if
washing is more convenient. Avoid using strongly adherent tape such as duct tape. Do not apply
tape to areas with significant body hair. Do not apply tape on or near the eyelids or any other fragile
tissue that may tear.
(b) Wash 1 to 3 minutes using soap and water or detergent and water. A washcloth or
soft surgical scrub brush may be used to aid in removing contamination.
(c) Wash 1 to 3 minutes using waterless hand cleaner. Do not use waterless hand
cleaner on the face or other areas where it can cause an irritation.
(d) Wash 1 to 3 minutes using a mild abrasive, e.g., “Lava” soap, or “Soft Scrub” or
equivalent, and water.
(e) If the contamination cannot be removed by washing, wrap or cover, e.g., bandage,
glove, etc., the contaminated areato allow removal through sweating or skin sloughing. After 6 to 9
hours remove the wrapping or cover to measure the amount of contamination remaining. Wash the
area again if significant amounts remain. Replace the glove or bandage if necessary.
(2) Decontamination Procedures at Research Facilities, Naval Nuclear Repair Shipyards,
and Major Treatment Facilities. At facilities where large quantities or exotic or chemically active
isotopes are used or where more in-depthmedical and radiation health support is present, more
aggressive techniques such as the ones given below may be used in addition to those above provided
there is supervision by medical or health physics personnel. Again, these do not have to be
performed in any specific order. The procedures chosen should depend upon the location of the
contamination, type of contaminate, convenience ofdecontaminating material, etc.
Enclosure (2)
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