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1. Purpose.To providedirectionto theMedical Department,civilian medicalpersonnelof the
navalservices,andNavy andMarineCorpscommandsfor theinitial exposureassessment,
management,andtreatmentofindividualswho areirradiatedorexternallyor internally
radioactivelycontaminated.References(a) through(d) provideadditionalguidance.

2. Cancellation,BUMEDTNST 6470.1OA.

3. Scope

a. This instructionappliesto all navalfacilities orcommandsandNavy-sponsoredoperations
in whichthereexistsaknownpotentialfor radioactivecontaminationorexcessiveionizing
radiationexposureandto all medicaltreatmentfacilities (MTFs), fixed andnonfixed.

b. This instructionappliesto theperiodfrom actualexposure,contamination,or injury to the
time whentheindividual is eitherreturnedto full dutyor, if aseriouslyinjuredindividual is on a
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courseofrecoveryat anMTF with definitivecarecapability. Definitive careis definedasthe
completemedical,surgical,andhealthphysicssupportnecessaryto provideextendedevaluation
andtreatmentto seriouslyirradiated,contaminated,or injuredpersonnel.

c. Althoughapplicableto personnelirradiationor contaminationfollowing anuclearweapon
detonationin atimeof war,theproceduresoutlinedin this instructionareintendedfor usein
occupationalor accidentalexposureenvironments.

d. Theproceduresoutlinedin this instructiondo not precludeadditional actionsthatmaybe
takenby medicalandhealthphysicsstaffs in consultationwith theBureauof Medicineand
Surgery(BUMED).

4. Background

a. Theuseofradiationsources,usuallyradioactivematerial,continuesto expandwithin the
Navy. With this increaseduse,thereis apotentialfor accidentalexposureorcontaminationofthe
peoplewhoareworkingwith or aroundthesources.Exposureto radiationorradioactive
contamination,eitherexternalor internal,rarelyconstitutesa medicalemergency.However,
wheneverpossible,externalandinternalcontaminationshouldbe removedto preventunnecessary
exposureto the individual andreducethelikelihood ofspreadingcontaminationwhereother
peoplecouldbecomecontaminated.

b. Treatmentof life-threateninginjuries, e.g.,severetrauma,shock,hemorrhage,and
respiratorydistress,alwaystakesprecedenceoverdecontaminationprocedures,treatmentof
possiblesymptomsfrom irradiation,anddoseestimationprocedures.Medical emergencyresponse
personnelteamsmustnotbe impededwhenproceedingto renderemergentcarefor reasonssuchas
issuingdosimetersor controllingaccessto restrictedareas. To stopemergencyresponsepersonnel
in suchsituationsclearly displaysalackofunderstandingandgoodjudgment. It is instructiveto
noteno healthcareworkerin theUnitedStateshaseversufferedradiationinjury secondaryto
renderingemergencycareto acontaminatedpatient. Thesepointsmustbe stressedbecauseof a
numberof eventsthathaveoccurred.

c. Theprocedures,guidelines,material,andphysicaldatain enclosures(1) through(i3) were
compiledfrom thepublicationslistedin enclosure(14). Thereis no requirementto maintain
copiesofthesepublicationslocally. Doseeffectsfrom givenexposuresanddoseratesfrom
surfaceandinternalcontaminationwerecompiledfrom variousvaluesandmodelsin the literature.
While othervaluesmaybe founddependingon theassumptionsmadeand sophisticationof the
model, thesevaluesaresufficientlyaccurateto predictthedoseandclinical response.

d. Enclosures(i) through(13)provide proceduresandinformationfor useby personnelfor
evaluating,treating,ordecontaminatingpersonnel.Enclosures(i) through(5) providegeneral
guidance.Enclosures(6) through(12) providespecificinformationandguidancefor the isotopes
mostlikely to be involved in acontaminatingor exposureeventin theNavy andMarine Corps.
Enclosure(i3) providesa list ofitems to be carriedaboardshipfor decontaminationofpersonnel.
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Facilities, suchasresearchlaboratories,etc.,usingotherisotopesin sufficientquantitiesto cause
the internalcontaminationlimits of reference(b) to be exceeded,shouldreferto thepublications
listed in enclosure(14)for treatmentandmanagementguidancespecificto thoseisotopes.

e. Thedefinitionsofradiationdoseunits andunitsof ionizing radiationin this instruction
havenot changedfrom thoseoftraditionalusagein theNavy,asusedin mostinstructionsand
manuals.Thesedefinitionshavebeenreplacedin thescientificliterature,reference(c), andin
Europewith theSystemInternationale(SI) Units. Thus,a tableofequivalentsis providedbelow:

TraditionalUnits asUsedin NavyPrograms

Onerad = Onecentigray = 1 x 1 02 Gray
Onerem = Onecentisievert = 1 x 102 Sievert
OneCurie = 3.7 x 10~°Becquerel 3.7 x 1010disintegrations/second.

SI Units

OneGray(Gy) = 100rad
OneSievert(Sv) = 100rem
OneBecquerel(Bq) = 2.7 x 10~

Curie = 1 disintegration/second.

5. Action

a. Planning.Local proceduresor guidelinesmustbe developedby MTFs andcommands
havingpotentialfor exposureor contaminationofpersonnelto include:

(1) Availability andlocationof local resourcessuchasmedicaltreatmentandtransporta-
tion facilities.

(2) Availability ofpersonnelandinstrumentationnecessaryto provideinitial management
andcareof irradiatedor contaminatedindividuals.

(3) Training requirementsfor personnelresponsiblefor initial managementof irradiatedor
contaminatedindividuals.

(4) Plansfor minimizing thecontaminationandradiationexposureto medicalpersonnel.

b. MedicalCare

(1) Theprocedures,guidelines,andphysicaldatain enclosures(1) through(12) are
providedto assistin assessingtheseriousnessofanexposureandin managingtheradiological
aspectsofan irradiatedor contaminatedperson. Memorizationofthespecifics,i.e.,instrument
readingto doseconversionfactors,etc., is neithernecessarynorintended.
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(2) Underno circumstanceswill any individual bedeniedaccessto necessarytreatmentor
MTFs becauseofradioactivecontamination.Medical treatmentof emergencymedicalconditions
(conditionswhichcanbecomemedicallycritical or life threatening)and medicalconditionswith
therisk ofmorbidity (conditionswhichwill resultin permanentinjury ordeficits) mustalways
takeprecedenceover decontaminationor containmentprocedures.Concernsaboutthespreadof
radioactivity,i.e., radioactivecontamination,or thepossiblecontaminationofmedicalpersonnel
are,nonetheless,appropriate,andshouldbe attendedto afterthepatienthasbeenstabilized.

(3) An individual’s survival shouldnotbe in questionunless:

(a) Exposureto theentirebody exceeds200 rad.

(b) Exposureto amajorsegmentofthebody, e.g.,heador thoracicregion,is on the
orderofseveralhundredto thousandsofrad.

(c) Thereis a combinationof seriousphysicalinjury andexposure. (This latter
circumstanceis termeda“combinationinjury” in military medicine.)

(4) If an individualreceivesanexposurewhich is not expectedto produceclinical symptoms,
careshouldbe takennot to frightentheindividual or to givetheperceptionasignificantexposurehas
occurred,for exampleby implementation,administrative,or therapeuticproceduresdesignedfor a
significantexposure.Alleviation of fearswill reducepsychosomaticsymptomswhich canbe
misconstruedassymptomsof highradiationexposure.

(5) In all instances,treat theexposedindividualssymptomaticallyuntil medicalandhealth
physicsevaluationshavebeenperformed.

c. SpecialistAssistance

(1) If anindividual requiresmedicalcare,or if a facility requiresassistancein planningfor
managementof apatientorevaluatingan exposure,consultationwith oneormoreradiation
medicalspecialists,e.g.,physicianspecialistsrecognizedasexpertsin assessingandtreatingcases
ofexposureorcontamination,maybe necessary.Theservicesof appropriateradiationmedical
specialistswill be obtainedby contactingBUMED.

(2) Fundingfor theservicesof radiologicalevaluationspecialistsor radiationmedical
specialistswill be arrangedby theactivity or typecommander(TYCOM) requestingtheassistance
andwill be providedfollowingproceduresin theNavyComptrollerManual. Additional specific
informationconcerningfunding canbe obtainedfrom BUMED.

(3) Guidancefrom BUMED is availableconcerningmedicaltreatmentfor irradiatedor
contaminatedindividuals,theservicesof radiologicalevaluationspecialists,andtheservicesof
appropriateradiationmedicalspecialists.Telephonecommunicationis authorizedandencouraged
atthefollowing numbers:
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During weekday East Coast working hours:
DSN762-3444
Commercial (202) 762-3444
FAX (202) 762-0931 or DSN762-0931

At othertimescontacttheBUMED Duty Officer:
(who will contact BUMED-M3F7)
DSN762-3211
Commercial (202) 762-3211
FAX (202) 762-3217 or DSN762-3217

If telephone communication is not available, contact BUMED via IMMEDIATE message.
Message address is BUMEDWASHINGTONDCwith PASSTOBUMED-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), ChronologicalRecordofMedical Care,is availableat 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. Externalirradiationis exposureto radiationthat originatesexternalto andusually
not in direct contact with the body. The radiation can be x-rays, gammarays, 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
seriousnessoftheexposure.Thebiological responseis dependentuponthedosereceived,thetime
over whichthedosewasreceived,theareaandvolume irradiated,theenergyoftheradiation,and
the type of radiation. General information to help evaluate the potential seriousness of a human
exposure is given belowfor acutewhole bodyexposures.Forsmall areapenetratingradiation
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 aspredictedby theguidelinesfor
nonpenetratingirradiation.

PENETRATINGIRRADIATION

DoseRange* Signsand Symptoms Action

0-5 rad None expected. Administrative and documentationaction. See chapters 2 and 5,
reference(b).

5-25 rad Noneexpected. Only speciallaboratory NotifS’ BUMED within 24 hours. Administrativeand
procedurescan verify theexposure. documentation action, See chapters 2 and 5, reference(b).

25-100rad Transientdiagnosticsymptoms,e.g.,decreased Notify BUMED immediately. Performancedecrement not
lymphocyte countmayoccurwithin 1-4 days. expected. Documentexposure, symptoms,signs,and recovery.

See chapters 2 and 5, reference(b).

100-200rad Obviousdiagnosticsymptoms,e.g., nausea, Notify BUMED immediately. Performancedecrementexpected.
vomiting,hematopoietic syndmmeappearsin Treatsymptomatically. Seechapters 2 and5, reference(b).
hoursor days.

Several100’s Persistent,severediagnosticsymptoms,e.g., Notify BUMED immediately. Fatalitypossible. Treat
ofrad nauseaor vomiting,hematopoieticor symptomatically.See chapters2 and5, reference(b).

gastrointestinalsyndrome,erythema,etc.

NONPENETRATINGIRRADIATION

DoseRange* SignsandSymtfloms Action

0-50rad None. Administrativedocumentationaction. Seechapters 2 and 5,
reference (b).

50-250rad None expected. Notify BUMED immediately. Seechapters2 and5, reference(b).

250-400rad Noneexpected. Notify BUMED immediately, See chapters2 and5, reference(b).

400-800 rad Transienterythema (sunburnappearance) Notify BUMED immediately. See chapters2 and 5, reference(b).
expected in 1-3 daysafterexposure.

800-1500rad Prompt(8 hours-I day) erythema, maybe Notify BUMED immediately. Treatsymptomatically. See
followed by blistering,similar to severesunbum. chapters2 and5, reference(b).

1 500 mdand Severeblistering,tissuesloughs,long-term Notify BUMED immediately. Difficult managementproblem,
Greater course to heal. mayhave long-termcomplications.See chapters2 and 5,

reference (b).
* Acute(seconds to hours)exposure.

Enclosure (1)
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3. Procedures.Dependingupontheexposedindividual’s physicalconditionandtheextentof
exposure, the following actionsshouldbe taken. Theactionsmaybe performedconcurrently.

a. Attend to acutemedicalproblemsfirst.

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. Theprimary
purposeofthis doseestimateis to determinewhetherornotclinical symptomsareexpected.

c. Obtainanddocumentahistoryoftheexposure.Payspecialattentionto identify thetime
anddurationof exposure.

d. Forawholebody doseexceeding5 rad,eyedoseexceeding15 rad,orashallowdoseof 50
rad in asingleincidentnotify BUMED immediatelyoftheestimateddoseby telephoneor by
“IMMEDIATE” message,following chapter5 of reference (b), with follow-up reportwithin 24
hours. Performasituationalradiationmedicalexaminationfollowing chapter2 of reference (b). In
additionto thecompleteblood count(CBC) with white bloodcell (WBC) differential, obtaina
platelet count. RepeattheCBC and WBC with differential includingplateletcountsat24-hour
intervals for at least 2 days. Notify BUMEDimmediately 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 capabilitiesdo notexistfor performingCBC andWBC with
differential andplateletcounting,drawandretain(refrigerateat2 to 6° C) samplesfor later
counting,andmakeaperipheralsmear,permanentlymountedwith coverslip.

e. For awholebody doseexceeding25 rad,or an eye dose of more than 75 rad,or a shallow
doseof 250 radin a singleevent,completeactionsin 3d aboveandreporttheexposureto BUMED
following chapter5 of reference(b).

f. If theacuteexternalwholebody dosewasgreaterthan25 rad, but lessthan 100rad,perform
additionalCBCs andWBCswith differential andplateletcountsat leasttwice weekly for aperiodto
be determinedin consultationwith BUMED. Wherecapabilitiesdo not exist,drawthesamplesfor
later counting.

g. If theacutewholebodydoseexceeds100 rad, thefollowing additionalproceduresmustbe
followed. It shouldbe emphasizedhigh exposurecasesaretreatedbasedon medicalsignsand
symptoms rather than estimated doses because dose estimates following an accident may be
imprecise.

(1) Transfer the individual to an MTFcapableof providingdefinitivepatientcare. Ensure
the MTFis notified beforethe individual’s transfer. Theurgencyfor transferwill dependon the
need to treat acutemedicalproblems.Thepatient’stransfershouldnotbe delayedto collect
information.

Enclosure (1) 2
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(2) ProvideBUMED with thenamesandtelephonenumbersofthemedicalofficerandan
alternate in charge of the individual’s care at the receiving MTF. BUMED will provideconsultation
to the medical officers or contact appropriate radiation medical specialists to provide consultation as
necessary.Direct telephonecommunicationwith BUMED is authorized,call collectif necessary.

(3) Providetechnicalpersonnelandequipmentfor evaluatingthepatient’sexposureand
maintainingradiologicalcontrolsif suchassistanceis neededby theMTF.

(4) Establishliaisonbetweenthereferringactivity andtheMTF to whichthe individual is
beingtransferred.Thefollowing information,asappropriateandasit becomesavailable,should
be obtainedto assistin evaluatingandtreatingthe individual:

(a) Identifying information,i.e., name,gradeor rate,socialsecurityor identification
number,age,andparentcommand.

(b) Physicalinjuriesnotedandtreatmentprovidedby thereferringactivity.

(c) Resultsofdosimetryevaluationorexposureestimateperformedby thereferring
activity. Thedosimetryevaluationshouldincludetheapproximatedose,radioactivematerial
involved,areaexposed,andtotal time of exposure,i.e., acute(secondsto minutes)or chronic
(hoursto days)exposure.

(d) Thepresenceofany externalor internalcontamination,if known. If externalor
internalcontaminationis present,indicatethe location,amount,andchemicalform, if known.

(e) Nameandtelephonenumberof theauthorizedcontactpoint atthereferringfacility
for providingor obtainingadditionalinformation.

3 Enclosure(1)
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EXTERNALCONTAMINATION

1. Definition. An areaofthebody is consideredto be externallycontaminatedif it containsin
excessof450 picocuries(micromicrocuries)ofbeta-gammaemittersby direct frisk or 50 picocuries
(micromicrocuries)ofalphaemitting contaminationby direct frisk, i.e., 100 counts/minuteof
beta-gammaemitting contaminationasmeasuredundertheareaofaDT-304probeor 50 counts/
minuteofalphaemittingcontaminationasmeasuredon an AN/PDR-56. Different limits maybe
approvedby theNavalRadiationSafetyCommitteefor radioactivematerialusedunderaNaval
RadioactiveMaterialPermitor by BUMED for radioactivematerialnotunderaNavalRadioactive
MaterialPermit.

2. DoseEvaluation. Appropriatemanagementdependsuponproperassessmentoftheclinical
seriousnessofthecontamination.Theexpectedbiological responseis dependentuponthedose
received,thetimeover whichthedoseis received,theareacontaminated,andtheenergyandtypeof
irradiation. This problemis compoundedif thecontaminationis looseor mobile so it canenterthe
bodythroughabsorption,inhalation,or ingestion. Skin responsefrom contaminationmaybe
estimatedfrom theNonpenetratingIrradiationTable in enclosure(1).

3. Procedures.Dependingon thepatient’sphysicalconditionandtheextentofexternalcontamina-
tion, thefollowing actionsshouldbe taken. Theactionsmaybeperformedconcurrently.

a. Attendto acutemedicalproblems.Treatmentof life threateninginjuries, e.g.,severetrauma,
shock,hemorrhage,andrespirationdistressalwaystakesprecedenceover decontamination
procedures,treatmentofpossiblesymptomsfrom irradiation,anddoseestimationprocedures.

b. Evaluatetheextentof skincontamination.Evaluatethepossibility ofthepresenceofinternal
contamination,i.e., wastheactivity airborneso it couldbe inhaled? It maybe necessaryto interview
theindividual andwitnessesto documentadescriptionoftheeventsleadingto thecontamination.
This is a qualitativeevaluationto assistin planningthemanagementoftheindividual. It should
answersuchquestionsas: Whatis theextentoftheskin contamination;is it likely internal
contaminationis involved;areclinical symptomsor signsexpected;and is this an acutehealth
problemor primarily a documentationandadministrativeproblem?

c. Decontaminatethearea. Thedecontaminationmethodor methodschosenwill dependupon
thecircumstancesandmaterialavailable. Experiencehasshownsmallamountsof reactorcorrosion
products,chemicallystablemedicalisotopes,andotherisotopesusedfor industrialapplicationsare
easilyremovedwith soapandwateror waterlesshandcleaner. Theextentofdecontaminationeffort
shouldbeabalancebetweentherisk of injuring theskin in theprocessof decontaminationandthe
possibility of injury to theskin from thecontaminationor theneedto havethecontamination
controlledorremovedfor resumptionofnormalduties. It shouldbe recognizedsignsofexcessive
decontaminationeffortswill be moreevident24 hourslater thanatthetimethedecontaminationis
ongoing. Do not injure theskin! Decontaminationof eyes,ears,nose,or any injury mustbe
supervisedorperformedby medicalpersonnel.Decontaminatione.g.,wiping handsor facewith a
dampcloth, or cleaninghandswith waterlesshandcleaner,maybeperformedatthesceneor control
point if conditionspermit. Or, the individual maybe movedto an areaappropriatefor performing
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decontaminationwhile maintainingradiologicalcontrols. Radiologicalcontrolswhichareconsistent
with theurgencyfor transferringthe individual shouldbe maintainedduringtransfer,i.e., do not
delaytransferringan individual needinglife or limb savingmedicalcare to complete contamination
evaluation, documentation, or implementationof radiologicalcontrols. Thefollowing proceduresare
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 of the contamination, type of
contaminate, convenience of decontaminatingmaterial,etc. (Removingradioactivecontaminationis
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 main-
taineddependsuponthetypeofwork beingperformedandtheprobabilityfor acontaminatingevent.
Normally,aboardships,enoughdedicatedmaterialto decontaminateapproximatelyonetenthof the
occupationallyexposedpersonnelis morethanadequate.At shorefacilities, theamountof dedicated
materialwill be dependenton thetypeandextentofwork. Enclosure(13) providesalist of items
necessaryfor decontaminationby forcesafloat. Quantitiesshouldbe determinedby local guidelines.

(1) DecontaminationProceduresfor both ForcesAfloat andShoreFacilities

(a) Apply self-adheringadhesivetapeto lift removablematerialfrom theskin. This
procedureworksbestfor dry dusttypecontamination,howeverthis shouldnotprecludewashingif
washingis moreconvenient.Avoid usingstronglyadherenttapesuchasducttape.Do not apply
tapeto areaswith significantbody hair. Do not applytapeonorneartheeyelidsorany otherfragile
tissuethatmaytear.

(b) Wash 1 to 3 minutesusingsoapandwaterordetergentandwater. A washclothor
soft surgicalscrubbrushmaybe usedto aid in removingcontamination.

(c) Wash 1 to 3 minutesusingwaterlesshandcleaner.Do not usewaterlesshand
cleaneron thefaceor otherareaswhereit cancausean irritation.

(d) Wash1 to 3 minutesusingamild abrasive,e.g., “Lava” soap,or “Soft Scrub” or
equivalent,andwater.

(e) If thecontaminationcannotbe removedby washing,wrapor cover,e.g.,bandage,
glove,etc.,thecontaminatedareato allow removalthroughsweatingor skin sloughing. After 6 to 9
hoursremovethewrappingorcoverto measuretheamountofcontaminationremaining. Washthe
areaagainif significantamountsremain. Replacethegloveorbandageif necessary.

(2) DecontaminationProceduresatResearchFacilities,NavalNuclearRepairShipyards,
andMajor TreatmentFacilities. At facilities wherelargequantitiesor exoticorchemicallyactive
isotopesareusedorwheremorein-depthmedicalandradiationhealthsupportis present,more
aggressivetechniquessuchastheonesgivenbelowmaybe usedin additionto thoseaboveprovided
thereis supervisionby medicalorhealthphysicspersonnel.Again, thesedo nothaveto be
performedin any specificorder. Theprocedureschosenshoulddependuponthelocationof the
contamination,typeof contaminate,convenienceofdecontaminatingmaterial,etc.
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