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 Forw ard 
 
1 . W hat  is this guidance docum ent? 
The aim  of this publicat ion, NYC Hospital Guidance to Responding to a Contam inat ing 

Radiat ion I ncident ,  is to serve as a pract ical resource for New York City Hospitals in 

planning a response to an em ergency involving radioact ive contam inat ion.  

 

This guide was developed by The New York City Hospital Radiat ion Working Group, a 

m ult i-hospital working group convened by the NYC Departm ent  of Health and Mental 

Hygiene (DOHMH)  that  included nuclear m edicine, radiat ion oncology, em ergency 

m edicine, health physics, em ergency m anagem ent , m ental health, environm ental 

m edicine, and radiat ion- related t reatm ent  and m onitoring professionals.  Every effort  

has been m ade to ensure the inform at ion in this m anual is accurate and consistent  

with sound radiat ion protect ion and assessm ent  m ethods, policies, and pract ices.  

 

2 .  Are the recom m endat ions in this guideline m andatory? 
The NYC Departm ent  of Health and Mental Hygiene (DOHMH)  do not  require that  

hospitals incorporate all the following recom m endat ions verbat im . Rather hospitals 

should develop a radiological em ergency plan consistent  with their local perceived 

radiological threat , while considering their staffing capabilit ies, equipm ent  resources, 

and other unique characterist ics and condit ion. 

 

3 .  W hy does m y hospita l need this guideline? 
The m anual assum es that , if a radiological incident  occurs, hospitals will act ivate 

their Hospital I ncident  Com m and System  (HICS)  and the hospital specific em ergency 

response plan.  Each plan should include a radiat ion-specific annex. I f a hospital does 

not  have a radiat ion annex, this guideline will assist  hospital planners and m edical 

staffs create one. 

 

Hospitals and their personnel m ust  be able to im m ediately receive, evaluate and 

t reat  vict im s. Som e vict im s will be ill and injured;  som e will be exposed and/ or 

contam inated while others who have not  been exposed will be concerned about  their 

potent ial exposure. With lit t le or  no warning and inform at ion and lim ited access to 

radiat ion specialists, front  line staff will be called upon to m ake com plex decisions in 

an austere environm ent . To effect ively m eet  this challenge, adequate planning and 

preparat ion are necessary.  

 

While part icipat ion by radiat ion specialists during planning is crit ical, the assum pt ion 

is that  adequate num bers of radiat ion specialists will not  be available im m ediately to 

perform  all essent ial funct ions in the event  of a radiat ion em ergency. Many tasks 

m ust  be delegated to the init ially available staff.  Hence, the Job Act ion Sheets and 

appendices were developed to enable non- radiat ion specialists to perform  these 

essent ial funct ions. 

 

4 .  My hospita l plan is to not  perm it  any radiat ion 

contam inat ion inside, w hy do I  st ill need a radiat ion response 

annex to m y plan? 
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Cont rolling and lim it ing contam inat ion is vital, but  planners and adm inist rators m ust  

understand that  som e radioact ive m aterial will inevitably enter the hospitals if a 

large scale radiat ion contam inat ing incident  occurs. The physical propert ies of 

radioact ive m aterials, technical lim itat ions of equipm ent , dem and for im m ediate 

clinical care, and relat ive scarcity of radiat ion specialists m ake com plete exclusion of 

radioact ivit y im possible. However, following the radiat ion cont rol recom m endat ions 

in this m anual the m agnitude of contam inat ion should significant ly lim ited, thereby 

perm it t ing ongoing clinical responsibilit ies. The m anual addresses how to cont rol 

such contam inat ion, while cont inuing crit ical hospital funct ions and keeping hospital 

personnel and pat ients safe.  

  

5 . W ho should read this guideline? 
The prim ary audiences for m ost  of the chapters include em ergency planners, 

adm inist rators, security, radiat ion safety personnel, and em ergency departm ent  

personnel.  The recom m endat ions focus on pract ical response procedures rather than 

on t reatm ent  protocols with the except ion of Sect ion 7:  Radiat ion Medicine.  

 

One of the m ain goals of this docum ent  is to adapt  the best  available knowledge, 

which is based on the experience gained from  t reat ing sm all num bers of pat ients, to 

a potent ially overwhelm ing num ber in the m idst  of the chaos of a m ass casualty 

situat ion. 

 

 

 

 

 
 

Katherine Uraneck, MD  

Proj ect  Manager and Editor  

Senior Medical Coordinator  

Healthcare Em ergency Preparedness Program  

New York City Departm ent  of Health and Mental Hygiene
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Sect ion 1 :  I nt roduct ion to Planning for a  

Radiat ion I ncident   
 

Sect ion Contents: 

 

• Key Planning Considerat ions for  Radiat ion I ncidents 

• Essent ia l Radiat ion Concepts and Definit ions 

• NYC Radiological Dispersal Devices Assum pt ions 
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Key Planning Considerat ions for Radiat ion I ncidents 
 

 
1. Treatm ent  of life- threatening illness and injury takes precedence over 

radiological assessm ent  and decontam inat ion. (Burnham  and Franco, 2003) . 

 

2. Detect  High Radiat ion Sources and cont rol contam inat ion.  All hospital 

em ergency departm ents m ust  have radiat ion detect ion equipm ent  and staff 

t rained to use this equipm ent  im m ediately available 24 hours a day/  7 days a 

week. 

 

3. Universal precaut ions in the em ergency room  are usually sufficient  for 

t reatm ent  of vict im s of radiological incidents. (NCRP, 2006) .   

 

4. Expect  early pat ients to arr ive unannounced. Hospitals m ust  be prepared to 

receive contam inated pat ients with lit t le to no warning.     

 

5. Clothing rem oval elim inates up to 80-90%  of contam inat ion. (Levit in et  al

 

., 

2003) .  

6. I ndividuals m ay be advised by public health authorit ies to self-decontam inate 

at  hom e if resources do not  perm it  decontam inat ion of large num bers of 

people. (CRCPD, 2003) .  

 

7. I n a m ass casualty event , it  is im pract ical to assum e that  all radioact ive 

m aterial will be kept  out  of the facilit y. Plans should be developed for cr it ical 

m edical facilit ies and crit ical care equipm ent  to cont inue funct ioning in low 

radiat ion areas. (CEMSA, 2005) .  

 

8. Fear of radiat ion is substant ial by both the public and responders. Priorit izing 

personnel safety concerns prior t o and during an event  will help to put  r isk 

hazard into a proper perspect ive.  

 

9. I dent ify radiat ion expert s during planning phase.  The em ergency response 

plan should ident ify radiat ion expert ise available to the hospital to facilitate 

planning, response, and recovery phases during a radiat ion incident .  
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Essent ial Radiat ion Concepts and Definit ions  
 
Radiat ion Exposure versus Radiat ion Contam inat ion of people  

 

• Radiat ion Exposure ( irradiat ion) : A general term  used to express what  a 

person receives as a result  of being exposed to ionizing radiat ion.The unit  of 

exposure m ost  oft en used is the roentgen (R) .   People who have been exposed 

to radiat ion only, are not  radioact ive AND ARE NOT A RI SK TO OTHERS DUE TO 

SECONDARY CONTAMI NATI ON. 

 

• Radioact ive  Contam inat ion: the deposit ion of unwanted radioact ive m aterial 

on the surfaces of st ructures, areas, object s, or  people. I t  can be airborne, 

external, or  internal.  

 
 

Useful analogy of exposure vs. contam inat ion:  Let ’s 

allow  a cam p fire to represent  a radioact ive source.  

I f  you put  a Marshm allow  near the fire ( exposure) , 

the heat  ( energy)  from  the fire w ill begin to brow n 

( dam age to the m arshm allow ) .  Take the 

m arshm allow  aw ay and the brow ning stops, 

m arshm allow  is safe to eat . But  drop the 

m arshm allow  in the em bers and it  gets covered w ith 

soot  and dirt  ( contam inat ion) , now  it  is not  safe to 

eat .   

 

 

External Contam inat ion vs. I nternal Contam inat ion 

 

• External Contam inat ion: Radioact ive m aterial ( liquid, powder, m etal 

fragm ents, dust )  contam inat ion on the body surface or clothing.  External 

contam inat ion m ay be rem oved by washing with water or sim ply taking off the 

outer layers of clothing. Once external contam inat ion is rem oved and away from  

the body, it  no longer has an effect  on the body. Following an RDD event  the 

quant it y of radioact ive m aterial deposited on an individual is not  expected to be 

high enough to be im m ediately life threatening.  

 

• I nternal Contam inat ion: Radioact ive m aterial ( liquid, powder, m etal 

fragm ents, or  dust )  contam inat ion inside the body. Pathways include ingest ion, 

inhalat ion, inject ion, or absorpt ion. I nternal contam inat ion m ay be a cont inuous 

source of radiat ion exposure if radioact ive m aterial is incorporated into the body 

and not  rem oved. Certain t reatm ents exist  for specific isotopes to lessen the 

am ount  of m aterial in the body by either blocking the absorpt ion of the isotope or 

chelat ing the m aterial.  Everyone has sm all amounts of radioact ive m aterial in 

their body either from  natural sources (such as potassium  or radon)  or through 

the uptake of m inute am ounts of fallout  from  atom ic weapons tests or through 

sm oking (polonium ) .  This level of contam inat ion is not  t reated. Larger am ounts 

of internal contam inat ion are a concern when the am ounts m ight  cause acute 

sym ptom s or significant ly increase the r isk of cancer  or other long term  effects.   
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Types of ionizing radiat ion 

 

Gam m a rays High-energy 

elect rom agnet ic radiat ion em it ted by 

certain radionuclides when their nuclei 

t ransit ion from  a higher to a lower energy 

state. Gam m a rays penet rate t issue 

farther than do beta or alpha part icles, 

but  are less dam aging locally.   

 

 

 

 

 

 

 

Beta part icles Elect rons ej ected from  the 

nucleus during radioact ive decay. They 

are less penet rat ing than gam m a rays and 

can be shielded by a thin sheet  of m etal. 

Their chief hazard is ingest ion and skin 

contam inat ion. Beta part icles can 

penet rate the dead layer of skin and 

cause severe burns.   

 

 

 

 

 

 

Alpha part icles Equivalent  to a helium  

nucleus (2 protons and 2 neut rons) . Alpha 

part icles generally carry m ore energy than 

gam m a rays and beta part icles. They are 

easily shielded by a sheet  of paper or 

clothing and present  no external hazard. 

Alpha part icles are quite dam aging if 

internalized because they deposit  all of 

their energy in a very sm all volum e of 

t issue.  

 

 

 

 

Hot  part icles are radioact ive fragm ents that  m ay get  em bedded in the body. The 

exposure from  such fragm ents can cause severe local injury and possibly 

consequent ial whole body exposure unless they are rem oved. Rem oval of clothing 

and showering should rem ove any not  em bedded in the body, but  the rem ainder 

m ay require surgical rem oval. 
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Selected Radiat ion Measurem ent  Units  

For m ore inform at ion, see Prim er on Radiat ion Measurem ent  in Appendix 

 

• Rad: (Radiat ion Absorbed Dose)  The rad is a special unit  of absorbed radiat ion 

dose. I t  is a m easure of the am ount  of energy absorbed per unit  m ass 

(energy/ gram )  body. The rad is the t radit ional unit  of absorbed dose but  is being 

replaced by the Standard Internat ional (SI )  unit , the Gray (Gy) . One Gray is 

equal to 100 rad. See Glossary 

• Gray: The Gray is the SI  unit  of dose =  absorbed energy per unit  m ass 

(Joules/ Kg) .  100 rad =  1 Gray (Gy) . See Glossary 

• Rem : The rem  is a unit  of absorbed dose that  at tem pts to norm alize the dose 

from  different  types of radiat ion exposure. See Glossary  

• Sievert : The Sievert  is the SI  unit  used to norm alize the dose from  alpha, beta 

and gam m a radiat ion exposures. See Glossary 

 

Radiat ion Dose: a generic term  to describe the am ount  of radiat ion absorbed by a 

person’s body. Dose is m easured in units of thousands of a roentgen equivalent  m an 

( rem )  Dose is a general term  used to assist  in the m anagem ent  of individual 

exposure to radiat ion. The internat ional scient ific com m unity has adopted the use of 

a different  term  for m illirem  called a m illiSievert  (m Sv) . One m Sv is the sam e as 100 

m rem .  

 

Radiat ion Health Effects 

 

Determ inist ic Effects ( Acute)  vs. Stochast ic Effects ( Delayed)  

 

• Determ inist ic effects: effects that  can be related direct ly to the radiat ion dose 

received. The severity increases as the dose increases. A determ inist ic effect  

typically has a threshold below which the effect  will not  occur.  Exam ples of a 

determ inist ic effect  are acute radiat ion syndrom e or hair loss.  Alm ost  all 

im m ediate safety m easures are aim ed at  prevent ing acute or determ inist ic 

effect s.  

 

• Stochast ic effect : effect  that  occurs on a probabilist ic basis direct ly related to 

the size of dose. The effect  typically has no threshold and is based on 

probabilit ies, with the chances of seeing the effect  increasing as the dose of 

radiat ion increases. I f it  occurs, the severity of a stochast ic effect  is independent  

of the dose received. Stochast ic effects appear years after the exposure. Cancer 

is a stochast ic effect .   

 
High Dose vs. Low  Dose 

 

• High doses can generally be considered any dose of radiat ion that  can cause 

acute determ inist ic effects.  Typically, 10 rem  – 15 rem  causes fetal 

abnorm alit ies and decrease in sperm  count . For Acute Radiat ion Syndrom e the 

dose is approxim ately 100 rem  =  1 Sv.  

 

• Low doses are doses that  do not  produce acute determ inist ic effects. Below 5 rem  

( the yearly occupat ional m axim um  dose for radiat ion workers)  would be 

considered a low dose.  Low dose radiat ion can st ill result  in long term  effect s.  

http://www.bt.cdc.gov/radiation/glossary.asp#dose#dose�
http://www.bt.cdc.gov/radiation/glossary.asp#dose#dose�
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RULE OF THUMB: 

Determ inist ic effects start  at  H I GH DOSES ( see above) .   After  a  person 

has reached the threshold for a given effect , the  m ore radiat ion, the  

w orse the effect .  Acute Radiat ion Syndrom e is an exam ple of an Acute 

Effect .  All the Protect ive Act ion Guidelines for  Responders are  a im ed at  

prevent ing Acute Effects.  Acute usually m eans the effects occur w ithin 

in m inutes to m onths of the exposure.  

Stochast ic effects are  health effects that  occur over  the long term , years 

and generat ions later . These are the effects that  m ay or m ay not  be seen 

w ith and doses including LOW  DOSES ( see above) . These effects only 

increase in probability as the dose goes up, not  sever ity. For  exam ple,  a  

stochast ic effect  w ould be the r isk  of get t ing leukem ia after a  total body 

exposure,  and the leukem ia w ould not  be w orse if  the  dose is higher, 

just  a greater  probabilit y of get t ing it .   

  

Pregnancy, Children and Radiat ion 

 

• Rapidly dividing cells are m ore sensit ive to the effect s of radiat ion. Therefore 

fetuses, newborns, and children are m ore suscept ible earlier in developm ent  the 

m ore suscept ible to radiat ion therefore children and Fetuses are m ost  sensit ive to 

radiat ion during 8-15 weeks following concept ion. Children and fetuses are m ore 

sensit ive to radiat ion because their cells divide at  a m ore rapid rate and there is a 

greater opportunity for  radiat ion to disrupt  this process.  

 

Clinical Status 

 

• Medical em ergency :  a condit ion in which the absence of im m ediate m edical 

at tent ion could reasonably result  in serious dysfunct ion, im pairm ent  of bodily 

funct ion, or loss of life.  

 

• Medical urgency :  A condit ion that  requires at tent ion, but  delay in care will not  

result  in serious dysfunct ion, im pairm ent  of bodily funct ions or loss of life.  

 

Treatm ent  Areas  

 

• Pre- decontam inat ion Area: An area designated outside of the 

decontam inat ion zone w here pat ients m ay or m ay not  be contam inated.  

• Post - decontam inat ion Area: Area located im m ediately after decontam inat ion 

showers where a repeat  radiat ion screening is com pleted prior  to sending pat ient  

on to t reatm ent  areas or back through decontam inat ion showers.  

• Red ( Radiat ion Cont rolled)  Treatm ent  Area:  The designated t reatm ent  

area(s)  for crit ically ill and injured pat ients who m ay have received m inim al or no 

decontam inat ion and screening prior to ent ry.  Radiat ion Cont rol and screening 

procedures will be required for this area and should receive the highest  priorit y 

for  assigning radiat ion detect ion equipm ent . 

• Yellow  ( Radiat ion Controlled)  Treatm ent  Area :   The designated t reatm ent  

area for Non-crit ically ill or  injured pat ients requiring som e m edical intervent ion 
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or hospitalizat ion. Pat ients should have undergone m axim um  decontam inat ion 

prior to ent ry. However, som e radioact ive contam inat ion m ay enter this area. 

This area should have lit t le to no contam inat ion, but  it  is st ill possible that  

radiat ion contam inat ion m ay be inadvertent ly t racked in and, therefore, radiat ion 

cont rol pract ices should be in place. Addit ionally, special radiat ion procedures will 

be required for  this area, for exam ple, t reatm ent  of contam inated wounds.   

• Green ( Radiat ion Controlled)  Treatm ent  Area: The designated t reatm ent  

area(s)  for Pat ients with m inim al or no physical illness or injury.  Pat ients should 

be m axim ally decontam inated prior to ent ry t o t his area, but  inadvertent  t racking 

of radiat ion contam inat ion is possible.  

• Radiat ion Control Zones: These zones are not  predefined areas, but  locat ions 

where the am bient  radiat ion dose rates exceed prescribed levels. For exam ple, a 

heavily contam inated individual m ay result  in a hot  zone surrounding his/ her 

st ret cher, but  the areas farther away m ay be within norm al lim its for  the public. 

These designat ions will be dynam ic and need to be determ ined in real t im e by the 

designated radiat ion cont rol team . Designat ion of radiat ion cont rol Zones defines 

the act ivit ies, personnel, and access within that  zone.  See Sect ion for 3 for Table 

of Radiat ion Zones, Stay Tim es, and Act ivit ies.  For m ore inform at ion about  

Radiat ion Cont rol Zones go to Sect ion 3. Radiat ion Cont rol—Keeping Facilit ies 

Safe during a Radiat ion Incident .  

 Extrem e Radiat ion Zone: >  10,000 m rem / hr 

 High Radiat ion Zone: 1000 -   10,000 m rem / hr 

 Medium  Radiat ion Zone :  100 -  1000m rem / hr  

 Low  Radiat ion Zone :   2 -100m rem / hr 

 Not  controlled  <  2m rem / hr   (approxim ately 1,000 cpm )  

 

Background Radiat ion: the am ount  of ionizing radiat ion from  natural sources, such 

as terrest r ial radiat ion due to radionuclides in the soil, stone, or  cosm ic radiat ion 

originat ing from  space. Radon is the greatest  cont r ibutor to background radiat ion. 

 

 

 

 



Sect ion 1 . I nt roduct ion to Planning for a  Radiat ion I ncident  

 

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident   

8 

Radiological Dispersal Devices ( RDD)  Assum pt ions 
 
These assum pt ions were ut ilized for  the basis of all of the recom m endat ions in this 

guidance docum ent .  
 

1. The inhalat ion hazard is greatest  for those close to the site of an explosion. 

After  the explosion, airborne radioact ive m aterial should dissipate within 10-

15 m inutes. (Mussolino and Harper, 2006) .  

 

2. The principal hazard to pat ients and responders in the im m ediate area of the 

explosion will be from  radioact ive m aterial on the ground and buildings and 

especially from  highly radioact ive fragm ents (hot  part icles)  if they are 

present .(Mussolino and Harper, 2006) .  

 

3. For the m ost  plausible scenarios, the high- risk area is approxim ately 500 

m eters (about  7 sm all cit y blocks)  from  the blast  point . This is expected to be 

m ade sm aller as first  responders and environm ental tests refine and survey 

the area. (Mussolino and Harper, 2006) .  

 

4. Safe and cont rolled evacuat ion of potent ially contam inated areas is a higher 

priorit y than decontam inat ion during the im m ediate phase of an 

incident .(Mussolino and Harper, 2006) .  

 

5. The affected populat ion within the im m ediate vicinity of an RDD will be 

directed away from  the blast  using all available routes, as long as the routes 

do not  t raverse the blast  area.  

 

6. I sotopic ident ificat ion will be conducted by city agencies with subsequent  

com m unicat ion to the hospitals through the City I ncident  Managem ent  

System . 

 

7. Evacuat ion Areas will most  likely change over the course of days to several 

weeks after an incident  based on the Environm ental Protect ion Agency (EPA)  

Interm ediate and Late Phase Protect ive Act ion Guidelines (PAG) .  

 

8. Hospitals should be aware that  individuals could have significant  but  not  

im m ediately life- threatening levels of radioact ive contam inat ion on their 

clothes or bodies.   

 

9. Free standing city-based screening and m onitoring stat ions m ay be created, 

but  will not  be im m ediately available. 

 

10. Seriously ill or injured pat ients should decontam inat ion procedures that  delay 

m edical care, but  should have a rapid radiat ion survey prior t o ent ry into a 

hospital or am bulance.
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Sect ion 2 :  Staff Safety during a Radiat ion 

I ncident  

 

Sect ion Contents: 

 

• Occupat ional Health  

• Protect ive Clothing and Respiratory Protect ion  

• Radiat ion Protect ion Pract ices  

• Radiat ion Dose Lim its for  Hospital Personnel    

• Recom m ended Occupat ional Exposure Lim its in an Em ergency  

• Radiat ion Safety I nform at ion Sheet  for Staff  

• PROCEDURE: PPE Donning and Doffing 

• Em ployee Exposure Assessm ent  W orksheet
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Occupat ional Safety Recom m endat ions 

 

General Overview  

Perhaps the m ost  im portant  issue for em ergency planners to address pr ior and 

during any disaster is protect ion of the staff m em bers and first  responders. Workers 

should be m onitored for  radiat ion exposure and use caut ion rendering care, but  the 

r isk of health effects m ust  be kept  in perspect ive to allow for opt im al evaluat ion and 

care of vict im s. 

During the unknown ear ly phase of a disaster, staff m ust  observe an all-hazards 

approach and assum e that  biological, chem ical, and radiological hazards m ay be 

present . Only after other hazards are excluded should staff lim it  their focus to 

radiological hazards. Protect ion should focus on m inim izing external exposure, and 

prevent ing inhalat ion, or inadvertent  ingest ion. I n m ost  cases protect ion is 

accom plished by observing standard precaut ions, also referred to as level D PPE, 

generally observed in the hospital set t ing. 

I t  is absolute ly essent ia l that  radiat ion m onitor ing equipm ent  is 

im m ediately available in the Em ergency Departm ent  and that  staff  are 

suff icient ly t ra ined to perform  basic radiat ion surveys 2 4  hours a day 7  days 

a w eek.  Basic radiat ion surveillance should focus on ident ifying the presence of 

radiat ion, protect ing staff and pat ients, and cont rolling the spread of contam inat ion. 

Radiat ion specialists should be able to characterize the hazards m ore specifically.  

I n addit ion to these general precaut ions, front  line staff should have received basic 

t raining on how to recognize and respond to a radiological em ergency.  

 

No health care w orkers w ho have adhered to appropr iate guidelines have 

becom e contam inated or  suffered from  radiat ion injur ies from  handling a  

contam inated pat ient . ( W aselenko, et .a l.,  2 0 0 4 )  



Sect ion 2 . Staff Safety during a Radiat ion I ncident  

 

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident   

11 

Personal Protect ive Equipm ent  ( PPE)  

 

PPE for  Decontam inat ion Personnel W orking w ith Contam inated Pat ients 

Unt il addit ional chem ical agents are excluded, t he “Decontam inat ion Staff”  working 

in the Pre-Decontam inat ion Area and in the Decontam inat ion Showers should don 

“all-hazards PPE”  (a m inim um  of Level C with PAPRs or higher)as per Occupat ional 

Safety and Health Administ rat ion recom m endat ions1

• Team s should dress in standard universal precaut ions with som e 

m odificat ions (scrubs or Tyvek®, suits, water- repellent  surgical gown, m ask, 

cap, eye protect ion, and double gloves, seam s taped) .  See PPE Donning and 

Doffing Procedure located in this sect ion and the appendix;  

.  

 

Elect ronic personal dosim eters, if used, should be water resistant , such as the 

Canberra Ult raradiac, and should at tached to t he outside of the surgical gown at  the 

waist  where they can be easily rem oved and read.  Dosimeters should be usable with 

heavy gloves.  If therm olum inescent  dosim eters ( f ilm  badges)  are used, t hey should be 

worn underneath the outer water-proof gear.   

 

PPE for  Hospital Personnel Providing Care w ith Contam inated Pat ients 

I nside Facility or Post - Decontam inat ion Area 

The purpose of protect ive clothing during a contam inat ing radiat ion incident  is to 

keep bare skin and personal clothing free of contam inat ion.  Universal precaut ions 

( i.e. ,  standard hospital personal protect ion procedures)  in the em ergency room  

and/ or any other room  where potent ially contam inated pat ients m ay be t reated 

protects against  part iculate contam inat ion and against  radiat ion injury from  alpha 

part icles, since alpha part icles would not  be able to penet rate through standard level 

D PPE. 

• Waterproof shoe covers and two pairs of surgical gloves are recom m ended. 

The first  pair of gloves should be taped to the arm  cuff of the gown and the 

second pair can be replaced frequent ly if contam inated;  

• Lead aprons will not  stop m ost  gam m a rays and are not  recom m ended;  

• Standard surgical m asks should generally be adequate protect ion against  

inhalat ional contam inat ion. Where there is contam inated debris or  dust  an N-

95 respirator m ask provides bet ter protect ion;  and, 

• Elect ronic personal dosim eters, if used, should be at tached to the outside of 

the surgical gown at  the neck or waist  where they can be easily rem oved and 

read.  Therm oluminescent  dosim eter  ( film  badges) ,  if used, should be worn 

underneath the outer water- repellent  cover.  

                                                 
1
 OSHA (2005) . Occupat ion Safety and Health Adm inist rat ion. Best  Pract ices for  

Hospital Based First  Receivers of Vict im s from  Mass Casualty I ncidents I nvolving the 

Release of Hazardous Substances, 

ht tp: / / www.osha.gov/ dts/ osta/ bestpract ices/ htm l/ hospital_first receivers.htm l 

(accessed August  2, 2007)  (Occupat ion Safety and Health Adm inist rat ion, 

Washington) . 
 

http://www.osha.gov/dts/osta/bestpractices/html/hospital_firstreceivers.html�
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Com fort  and the abilit y to funct ion ( including operat ing the radiat ion detect ion 

equipm ent )  while wearing the appropriate protect ive wear is im portant  as it  relates 

to com pliance with proper precaut ions.   

 

Specific PPE Considerat ions 

  

• Staff m em bers in the post -decontam inat ion areas and inside the hospital who 

m ay get  wet  with potent ially contam inated liquid should wear waterproof shoe 

covers and outerwear;  

• Staff m em bers should survey them selves or be surveyed by co-workers 

frequent ly for  possible contam inat ion;  

• For staff working with potent ially contam inated pat ients in the Red, Yellow, 

and Green Radiat ion Cont rolled Ares should change outer gloves frequent ly  

(after  every pat ient  contact  or m ore frequent ly during prolonged procedures)  

to prevent  the spread of radioact ive contam inat ion to them selves or to other 

areas on the pat ient ;  and, 

• At  the com plet ion of the tour of duty, or upon exit ing any of the radiat ion 

cont rolled areas, should be radiological screened prior to entering clean areas. 

 

See PPE Donning and Doffing Procedure, page 17, at  the end of this chapter for m ore 

detail.  
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Radiat ion Safety Pract ices 

 

Opt im ally, all personnel entering or working in a radiat ion cont rol zone should wear 

personal dosim eters. I n the early phases of a disaster this m ay not  be feasible, in 

which cases dose est im ates will need to be reconst ructed from  survey readings and 

the est im ated t im e personnel spent  in that  area.  

Occupat ional safety personnel m ust  keep a record of all em ployees exposed or 

potent ially exposed in the event  of a radiological em ergency.  I t  would be im portant  

for  planners to have in place the necessary form s to docum ent  the nam es, locat ions, 

and hours worked for  all personnel who work in radiat ion cont rol areas.  

Under all circum stances, radiat ion exposure should be kept  AS LOW AS REASONABLY 

ACHI EVEABLE (ALARA)  while preserving crit ical operat ions and resources.  

  

• Observe universal precaut ions:  including splash and water protect ion 

• Staff act ively at tending contam inated pat ients should wear personal m onitors, 

such as real- t im e dosim eters and/ or film  badges, unless the level of exposure 

is known to be negligible or well within public exposure lim its.  

• General Radiat ion Protect ion principles 

 Tim e Minim ize t im e spent  near radioact ive source 

 Distance   Maxim ize distance from  source 

 Shie lding Place physical shields around source 
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Radiat ion Dose Recom m endat ions for Hospital 

Personnel during a Radiat ion I ncident  

The purpose of dose guidelines are to ensure that  certain crit ical doses are not  

exceeded, thus providing protect ion from  serious harm  from  radiat ion, and also help 

m ange doses to levels t hat  are as low as reasonably achievable (ALARA) . (CRCPD, 

2006) .  

Standard regulatory guidelines pertain m ainly to occupat ional and public exposures 

to low- level radiat ion exposure over prolonged periods of t im e. The prim ary goal of 

these standards is to ensure that  indust ries using radiat ion design operat ions to 

m inim ize the r isk of radiat ion induced cancers and other health effects t o their 

workers and to the ent ire populat ion.  

The United States Nuclear Regulatory Com m ission requires that  licensees lim it  

radiat ion exposure to individual m em bers of the general public to 100 m rem  (1 m Sv)  

per year.  Radiat ion workers m ay receive up to 5000 m rem  =  5 rem  (0.05 Sv =  50 

m Sv)  per year. (NRC Regulat ions Tit le 10, Code of Federal Regulat ions Part  20)  

These doses are in addit ion to doses from  natural background exposure (US 

Average:  360 m rem  (3.6 m Sv)  per year) . These lim it s are considered conservat ive.   

Under norm al circum stances, hospital staff m em bers are considered m em bers of the 

general public unless they work in areas of the hospital that  use radiat ion and are 

designated “ radiat ion workers” .  

Under except ional circum stances, such as an accidental release from  an nuclear 

power plant  or radiological terrorism  are except ional events, adhering to rout ine 

radiat ion protect ion guidelines m ay not  be feasible in order t o save lives, protect  

public health, and crit ical infrast ructure (EPA, 1992;  NCRP, 1993 and 2001;  CRCPD, 

2006) .  

An em ergency response differs in that  it  is a single event ,  and uncont rolled by 

definit ion. The recom m endat ions in this docum ent  serve as a start ing point  in 

circum stances where the exact  nature of the event  is unclear and preceding the 

arr ival of the form al radiat ion cont rol expert s. Once radiat ion cont rol experts arr ive 

and the event  is clearly understood, experts will m odify the plan according to real-

t im e assessm ents.  

I n published nat ional guidelines during radiat ion em ergencies, regulatory dose lim its 

are relaxed for  radiat ion workers and em ergency personnel such as police, firem en 

and first  responders (EPA, 1992) .  Hospital workers m ay also be considered in this 

category. This re laxat ion is for  the im m ediate em ergency phase only and 

does not  include recovery or  rem ediat ion phases.  

I n the unlikely event  that , high levels of radiat ion are encountered at  t he hospital, 

specific act ions m ust  be taken to lim it  the dose to rescue and hospital personnel. The 

opt im al m ethod of determ ining the hazard a crit ically injured, radioact ively 

contam inated pat ient  presents to hospital personnel is through a joint  evaluat ion of 

the pat ient  by both healthcare provider and radiat ion specialist  t rained in radiat ion 

protect ion (Sm ith, et . al. , 2005.)   

I t  is conceivable that  a RDD event  could result  in high radiat ion levels near the site 

of the event  (within 500 m ) , but  it  is ext rem ely unlikely, although plausible, that  

very high levels of radiat ion would be t ransported from  the site to the hospital. 

(Musolino & Harper, 2006)  Therefore, the radiat ion doses to hospital staff m em bers 

could possibly exceed that  of a norm al day, but  will m ost ly rem ain well within the 

norm al regulatory guidelines.  
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Radiat ion Dose Lim its for  Extrem e  Circum stances 

Although unlikely, it  is possible that  hospital workers will be confronted with a highly 

radioact ive source, such as a highly radioact ive piece of shrapnel im paled in a 

pat ient . Whether exact  dose rates are known precisely or est im ated, such exposures 

m ust  be cont rolled by the surveying of pat ients and environm ent  by persons 

knowledgeable in radiat ion safety . I n addit ion, providers subject  t o such exposures 

should be volunteers and m ust  be specifically counseled about  the r isk of the 

ant icipated radiat ion dose. For exam ple, a surgeon should be advised on the 

expected dose and stay t im e near the pat ient  if he/ she is required to rem ove a hot  

part icle, radioact ive fragm ent  or piece of shrapnel, from  a pat ient .  

Recom m ended Occupat ional Exposure Lim its in an Em ergency 

for  Hospita l Staff 

Operat ion  Dose guidance ( NCRP,1 9 9 3 )  

Life Saving in Ext rem e 

Condit ions 

 

 

Up to Whole body dose m ay exceed 50 rem   

And/ or 500 rem  to skin 

• Voluntary basis only  

• Personnel m ust  be fully aware of r isk involved  

Urgent  act ions 

 
<  5 rem  

Recovery and Restorat ion 

 

Return to regulatory 

occupat ional and public lim its 

5 rem  for radiat ion workers 

100 m rem  for general public 

 

For life saving or equivalent  act ivit y, the NCRP (1993)  allows doses approaching or 

exceeding 50 rem  (0.5 Sv)  whole body exposure and 500 rem  (5 Sv)  t o the skin. 

Generally, the threshold for acute effect s of radiat ion is 100 rem  (1Gy)  (Gusev, 

2001) . The 50 rem  (0.5 Gy)  threshold provides a m argin of safet y by a factor of 2. 

While it  is perm issible to exceed the 50 rem  (0.5 Gy)  lim it , it  is preferable to rotate 

in a new volunteer.  At  150 rem  (1.5 Gy)  acute fatalit ies begin to occur and r ise 

sharply with higher doses.  

At  50 rem  (0.5 Gy)  the excess lifet im e risk of fatal cancer increases approxim ately 4 

%  over the 24%  baseline r isk (NAS/ NRC, 1990) . The m argin of safety should also 

consider that  a given individual m ay be m ore suscept ibilit y to radiat ion and that  the 

exact  circum stances m ay not  be understood at  t he t im e of such procedures. 

Therefore, if the provider develops sym ptom s such as nausea or vom it ing, they 

should be rem oved from  the area im m ediately and the situat ion should be 

reassessed. 
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Under condit ions that  m ay lead to doses above norm al occupat ional 

exposure lim its( 5  rem  for  radiat ion w orkers and 1 0 0  m rem  for  

general public) , w orkers should be volunteers and should be 

instructed in dealing w ith radiat ion hazards to allow  them  to m ake 

inform ed decisions. Fem ale w orkers w ho m ay be pregnant  or  nursing 

should not  part icipate in these operat ions.  
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Radiat ion Safety I nform at ion Sheet  for  Staff Mem bers 
 

[ The following sheet  m ay be used as a handout  for  staff m em bers prior to a radiat ion 

incident ]  

1 .  I s it  safe  to w ork if pat ients have radiat ion contam inat ion from  a “dirty 

bom b?” 

Radiological Dispersal Device scenarios im ply that  hospital staff m em bers have lit t le 

r isk of harm ful radiat ion exposure when perform ing norm al care of injured and ill 

pat ients who m ay be contam inated with radioact ive m aterial as long as they follow 

certain precaut ions:  

• Wear Universal Precaut ions to prevent  the contam inat ion of skin;  

• Minim ize unnecessary t im e in radiat ion cont rol areas (areas that  are 

designated to t reat  pat ients that  m ight  have radiat ion contam inat ion;  

• At tem pt  to m aintain distance from  any radioact ive source, even m oving away 

by 1 foot  can m ake a significant  difference;  

• I f assigned a digital dosim eter (sm all m eter used to display radiat ion levels)  

these should be worn in a place that  can be easily read;  

• Follow inst ruct ions given to you by hospital radiat ion safety staff;  and 

• DO NOT EAT OR DRINK IN RADIATI ON CONTROL AREAS – to take a break, 

staff should go to buffer  areas, disrobe, wash hands, and get  surveyed prior 

to eat ing. This is to prevent  the accidental contam inat ion of food or ingest ion 

of radioact ive m aterial. 

 

2 .  W hat  are  the r isks of radiat ion exposure? 

 

According to radiat ion protect ion guideline assum pt ions, even the sm allest  exposure 

has a theoret ical t iny probabilit y of causing a long term  effect , such as cancer. For 

exam ple, there is a hypothet ical r isk of cancer from  receiving radiat ion from  a single 

chest  x- ray, the r isk is so sm all that  it  im possible to stat ist ically prove this. Every 

year, you as a New Yorker receive a sm all am ount  of radiat ion, called background 

radiat ion, j ust  by working in the city, breathing air, living in a building or house, and 

other act ivit ies of norm al life.  This radiat ion is equivalent  to about  12-15 chest  x-

rays a year, and this is considered a norm al yearly exposure.  Other act ivit ies, like 

sm oking, can great ly increase ones annual dose of radiat ion. 

On the other hand, very high radiat ion doses received in a short  period m ay cause 

serious illness and even death. Acute effect s (Determ inist ic)  such as these are only 

seen when a certain thresholds are exceeded. For exam ple, it  would take the sam e 

am ount  of radiat ion that  would used in 3,330 chest  x- rays to reach the lowest  

threshold to cause m ild radiat ion sickness. Please see the at tached table for m ore 

exam ples of r isks from  radiat ion exposure.  

The radiat ion doses to staff m em bers involved in an em ergency response are 

expected to be well below these thresholds and well within the annual range of 

radiat ion exposures.   All at tem pts will be m ade to keep them  well below what  is 

considered low radiat ion exposure, or about  1/ 3 rd of the annual dose everyone 

receives.    
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Radiat ion Exposure Doses and Health Consequences 
 

The following table com pares doses from  com m only encountered radiat ion exposures 

to the doses required to cause acute radiat ion illness or recom m ended dose lim its. 

Radiat ion Dose*  

( rem )  Health Effect  or  Radiat ion Exposure 

400 =  400,000 mrem 50 %  die from radiat ion sickness if unt reated  

(equivalent  to 12,000 chest  x- rays)  

100 =  100,000 mrem Threshold for Acute Radiat ion Syndrome  

Addit ional cancer r isk 8% / 100mrem  

(equivalent  to 3300 chest  x- rays)  

75 =  75,000 mrem Earliest  onset  of Radiat ion Sickness 

30 =  30,000 mrem Average dose Hiroshima Nagasaki survivors 

(equivalent  to 1000 chest  x- rays)  

10 =  10,000 mrem No Acute Effects 

Addit ional cancer r isk less than 1%  

(equivalent  to ~ 333 chest  x- rays)  

5 =  5000 mrem Annual Occupat ional Dose Lim it  for Radiat ion 

Workers 

(equivalent  to ~ 170 chest  x- rays)  

2.5 = 2,500 mrem 5-hour t ranscont inental flight  

1 =  1000 mrem 

 

Radiat ion from an Abdominal CT Scan 

(equivalent  to ~ 33 chest  x- rays)  

0.5 =  500 mrem 

 

Annual Dose Lim it  for Pregnant  Radiat ion 

Worker (equivalent  to ~ 17 chest  x- rays)  

0.1 =  100 mrem Annual Dose Lim it  for General Public 

(equivalent  to ~  3 chest  x- rays)  

0.03 =  30 mrem Radiat ion from a standard Chest  X- ray 

2.5 mrem Smoking 1 pack of cigaret tes 
Adapted from  “Radiat ion and Risk,”  The University of Michigan Health Physics Web 

Site ht tp: / / www.umich.edu/ ~ radinfo/ int roduct ion/ r isk.htm  Last  Accessed October 

11, 2007 

 

* These doses are in addit ion to the norm al background radiat ion dose of 360 

m rem / year.  

 

http://www.umich.edu/~radinfo/introduction/risk.htm�
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PERSONAL PROTECTI VE EQUI PMENT ( PPE)  DONNI NG 

AND DOFFI NG PROCEDURE 

For a visual aide and t raining m odule on proper donning and  doffing procedure go t o 

REAC/ TS Procedure Dem onst rat ion web site at  

ht tp: / / orise.orau.gov/ reacts/ guide/ procedures.htm  and view, “Dressing to Prevent  

the Spread of Radioact ive Contam inat ion.”  

Donning Personal Protect ive Equipm ent  

1. Personnel should dress in surgical clothing  

• Scrub suit  and gown (cloth or papter)  or Tyvek®  overalls 

• Surgical m ask with eye protect ion or face shield 

• Double gloves 

 I nner gloves under the arm  cuff and secured by tape to the 

gown 

 Outer gloves should be easily rem ovable and changed 

frequent ly 

• Head cover or bonnet  

• Waterproof shoe covers  

• Waterproof aprons or outer gowns for staff using liquids for  

decontam inat ion or at  r isk for  splash of liquids 

2. Tape shut  all open seam s and cuffs using water- resistant  heavy tape, such as 

duct  tape or chem ical decontam inat ion suit  tape.  

3. Assign personal self- reading dosim eters to staff working closest  with 

contam inated pat ients. At tach to outer garm ent  where they can be easily 

rem oved and read. 

4. Therm oluminescence Dosim eters (TLDs) , also known as film  badges, if worn, 

should be placed near t he neck, under the surgical gown to avoid gross 

contam inat ion. Consider dispensing these personal passive dosim eters t o all 

staff m em bers involved in response. 

 

Doffing Personal Protect ive Equipm ent  

 

Prior t o exit ing from  a cont rolled area, personnel begin doffing at  the cont rol line, the 

border between cont rolled area and clean area, as described below:  

1. Rem ove outer gloves first , turning them  inside-out  as they are pulled off.  

2. Give dosim eter to radiat ion safety officer ( or  insure that  reading is recorded)   

3. Rem ove all tape at  t rouser cuffs and sleeves.  

4. Rem ove outer surgical gown, turning it  inside-out  - -  avoid shaking. 

5. Pull surgical t rousers off over shoe covers.  

6. Rem ove head cover and m ask. 

http://orise.orau.gov/reacts/guide/procedures.htm�
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7. Rem ove shoe cover from  one foot  and let  radiat ion safety officer m onitor 

shoe;  if shoe is clean, step over cont rol line, then rem ove other shoe cover 

and m onitor other shoe. 

8. Rem ove inner gloves. 

9. Do total-body radiological survey of each team  m em ber. 

 

 

 



Sect ion 2 . Staff Safety during a Radiat ion I ncident  

 

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident   

21 

Em ployee Radiat ion Exposure W orksheet    
(Com plete worksheet  for each shift  or day em ployee worked during radiat ion 

incident )  

 

NAME_______________SSN____________ DATE:  _________ 

DATE OF BI RTH_____________ Gender _____ Possibly Pregnant  Y N 

DEPARTMENT ________________ Contact  I nformat ion_________ 

Describe event , include isotope(s)  involved, quant ity or radiat ion, and date of 

incident :     

 

W ork assignm ent  during the Em ergency Period  

__ direct  pat ient  care   __ cler ical   __ securit y ___decontam inat ion 

__ environmental or radiat ion safety __ housekeeping 

__ other please describe ___________________________________  

 

Locat ion of w ork     

__ Pre-Decon Area  

__ Decontam inat ion 

__ Red Treatment  Area 

__ Yellow Treatment  Area 

__ Green Treatment  Area 

__ Other, Please describe ___________________________________ 

 

Time started __________               Time ended shift  _____________ 

 

Note other events that  m ight  affect  total dose (open wounds, splashed in 

face, etc.)  _____________________________________________ 

 

Dosim eter  assigned Yes ___ NO ______ 

Type __________________ # Serial No. __________________ 

I f digital,  reading at  beginning of shift  _______________ 

I f digital,  reading at  end of shift  ________________ 

I f film  badge, date sent  ___________   Reading ________________ 

 

Correct ions and other adjustm ents_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 

Results of Bioassays /  thyroid monitor ing if obtained _____________ 

 

Effect ive Dose Equivalent  ___________________________ 

 

Significant  Previous Exposure_______________________ 

 

TOTAL ACCUMULATED DOSE ________________________ 

 

Name and t it le of person complet ing work sheet           Date complete 
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Sect ion 3 :  Radiat ion Control –  Keeping Facilit ies 

Safe during a Radiat ion I ncident  

 

Sect ion Contents: 

• Radiat ion Control General Recom m endat ions 

• Radiat ion Control and Safety Team  ( RCST)  

• Radiat ion Control Personnel 

• Prior it ies for   RCST Mem bers  

o General for  a ll Mem bers 

o Pre- Decontam inat ion Area Prior it ies 

o Post - Decontam inat ion Area Prior it ies 

o Radiat ion Control Treatm ent  Area Prior it ies 

• General Radiat ion Contam inat ion Control Pract ices  

o RED Control Treatm ent  Area Special Considerat ions 

o YELLOW  Control Treatm ent  Area Special 

Considerat ions 

o GREEN Control Treatm ent  Area Special 

Considerat ions 

• Radiat ion Safety Officer  Responsibilit ies 

• Radiological Surveyors Job Act ion Sheets 

o General  

o Pre- Tr iage  

o Post - Decontam inat ion  

o Red Treatm ent  Area  

o Yellow  Treatm ent  Area  

o Green Treatm ent  Area 

• Em ergency Departm ent  Schem at ic for  Placem ent  of 

Radiat ion Surveyors &  Meters 

• Establishing Radiat ion Zones during Radiat ion I ncidents  
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Radiat ion Control General Recom m endat ions 

 
I n the early phases of a disaster it  is m ore im portant  to detect  the presence of 

radiat ion than to quant ify the readings precisely. Radiat ion specialists m ay not  be 

im m ediately available and front  line clinicians will be required to assum e radiat ion 

safet y roles early in a disaster.  Later,  when the full radiological support  team  arrives, 

m ore accurate m easures can be m ade. Unt il than the num ber one priorit y for  

radiat ion safety is ident ifying, if present ,  high radiat ion areas or hot  spots from  

relat ively low radiat ion areas.  

 

While no official guidance exists to determ ine what  radiat ion levels should used to 

dem arcate the radiat ion cont rol zones, the levels in this docum ent  are consistent  

with safe radiat ion cont rol pract ices. I t  is also im portant  to realize that  hom ogeneous 

dist ribut ions of radiat ion exposure rates will not  occur. Rather, one m ay ant icipate 

so-called “hot  spots” ,  especially if highly radioact ive fragm ents are t ransported from  

the scene, included as shrapnel im bedded into pat ients. 

 

Procedures should be inst ituted to m inim ize radioact ive contam inat ion of the hospital 

recognizing that  som e contam inat ion m ay be unavoidable. As a general principle, 

only pat ients with serious illness or injury should enter the hospital prior to opt im al 

decontam inat ion. Those pat ients entering the hospital prior to decontam inat ion m ust  

have their clinical care and radiat ion decontam inat ion accom plished simultaneously 

when possible. 

 

Other pat ients should be t reated in other care areas within or near the hospital after 

opt im al decontam inat ion. Pat ients t r iaged to other areas of care should not  be 

t ransferred to the ED unless their clinical condit ion deteriorates and the alternat ive 

care areas are incapable of providing adequate care.  

 

Plans should be in place for  cr it ical m edical facilit ies and crit ical care  

equipm ent  to cont inue funct ioning w ith low  levels of radioact ive 

contam inat ion. ( NCRP, 2 0 0 5 )  

 

Radiat ion Control and Safety Team  ( RCST)  

 

I n order for hospitals to lim it  the am ount  of radiat ion contam inat ion and to advise 

staff on the safest  procedures for m anaging radioact ive contam inated pat ients they 

will need m ult iple individuals t rained in radiat ion cont rol and safet y pract ices. RCST 

should funct ion using incident  com m and language and st ructures. This team  would 

be tasked with the dut ies of radiat ion surveying, m aintaining radiat ion cont rol areas, 

locat ing radiat ion zones, and advising staff of radiat ion cont rol processes. 

Addit ionally, team  m em bers should be non-clinical staff, freeing providers t o do 

direct  pat ient  care. 

  

• A senior specialist  (Radiat ion Safety Officer or sim ilarly t rained person)  or 

designee should lead the radiological cont rol response. I f the senior specialist  

or designee cannot  be physically present ,  another individual will have to 

assum e these responsibilit ies. The Radiat ion Safety officer or  designee should 

m ake real- t im e surveillance priorit ies during a disaster.  
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• Hospitals without  capacity to provide these specialists m ust  ensure that  the 

staff m em bers assigned to perform  radiat ion screening and radiat ion safety 

roles during an incident  can do so com petent ly.  

 

• Em ergency Radiological Surveyors should be drawn from  staff other than 

physicians and nurses if feasible. 

 

• The Radiat ion Equipm ent  to be used in a disaster m ust  be m aintained and 

tested. 

 

• The Radiat ion Cont rol and Safety Team  should have between four and six 

Geiger-Mueller survey m eters available during a disaster.  Surveyors will be 

required to asses areas inside and outside to the hospital, pat ients, staff, and 

equipm ent .  The j ob act ion sheets describe the tasks to be perform ed 

according to a geographic locat ion and are available at  the end of this sect ion. 

The surveying roles to be considered, but  not  lim ited to, in the RCST include:  

 

 

 General Radiat ion Surveyor  

 Pre-Decontam inat ion Radiological Surveyor  

 Post -Decontam inat ion Radiological Surveyor 

 Red Cont rol Treatm ent  Area  Surveyor 

 Yellow Cont rol Treatm ent  Area Surveyor  

 Green Cont rol Treatm ent  Area Surveyor 

 

RCST Personnel 
 

Em ergency Managem ent  planners should assess their r isk and available resources to 

determ ine the need and m ake-up of their own Radiat ion Cont rol and Safety Team . 

Personnel who are knowledgeable about  radiat ion and radioact ivity can be drawn 

from  the following professions according to the facilit y’s resources in order t o assist  

em ergency planners with facilit y preparat ion, planning and response.  

 
Radiat ion specialt ies and specialists to consider as potent ial m em bers of the Hospital 

RCST include the following 

 
• Radiat ion Safety Officer (RSO)  

• Medical Physicists 

• Health Physicists 

• Nuclear Medicine physicians and technologists 

• Radiat ion Oncology physicians and technologists 

• Radiology professionals 

• Medical School researchers with radiat ion cont rol and safety t raining 

 

Prior it ies of RCST Mem bers 
 

General Pr ior it ies for  All RCST Mem bers 

 

1. Search for high radiat ion sources (any source that  has a dose rate of >  100 

m rem / hr at  1 foot )   - -  once found, these should be appropriately isolated, 

shielded, or rem oved as per radiat ion safety procedures 
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2. Coordinate with facilit y security on access to radiat ion cont rol areas  

 

3. Shield sources with high radiat ion levels 

 

4. Minim ize the contam inat ion within cont rol Areas and inform  staff working in 

Areas of dose rates 

 

5. Cont rol the spread of contam inat ion outside of cont rol areas 

 

6. Assess pat ients and staff for external contam inat ion as frequent ly as possible 

 

 

Pre- Decontam inat ion Area Priorit ies 

 

1. Conduct  general radiological surveys to detect  high levels of contam inat ion 

(> 100 m rem / hr)  on arr iving pat ients and vehicles with high act ivit y sources 

on or in them  

 

2. I dent ify and priorit ize the radiat ion assessm ent  of arr iving pat ients including 

pregnant  wom en and children(See Priorit izat ion of Radiological Screening of 

Vict im s in Sect ion 5)  

 

3. Conduct  Rapid Radiological Survey ( see Rapid Radiological Screening 

Survey Procedure at  end of Sect ion 5.) ,  if t im e and equipm ent  perm it  

 

4. Rapidly Survey pat ients going to the RED Treatm ent  Area and assist  with 

the rem oval  and cont rol of contam inated clothing 

 

5. Rapidly asses the need for decontam inat ion for pat ients whose rapid m edical 

designat ion is YELLOW  or  GREEN  

 

6. I f the num ber of pat ients exceeds the capacity t o conduct  com plete surveys 

on all pat ients in a t im ely fashion, surveyors can conduct  rapid surveys (See 

Conduct ing a Rapid Radiological Screening Survey)  above the waist  and 

hands only 

 

7. Em pirically decontam inate pat ients obviously contam inated with debris from  

the explosion 

 

Priorit ies in Post - Decontam inat ion Area 

 

1. Conduct  post -decontam inat ion survey using GM survey m eter and Pancake 

probe (See Conduct ing Whole-body Radiological Survey at  end of Sect ion 5)  

 

2. Repeat  decontam inat ion up to a t otal of 3 t im es if persistent  contam inat ion 

exceeds twice background (> 200 cpm ) . Readings of <  1,000 counts per 

m inute are acceptable as not  requir ing further decontam inat ion if:  

 

• Addit ional decontam inat ion is not  feasible 

 

• Addit ional decontam inat ion does not  reduce contam inat ion  
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• The pat ient  has undergone whole body decontam inat ion 3 t im es.  

 

3. Docum ent  final post  decontam inat ion result  

 

Priorit ies w ithin Radiat ion Control Treatm ent  Areas 

 

1. Survey environm ent  for   radioact ive contam inat ion  

 

2. Cont rol the spread of contam inat ion (See General Radiat ion Cont rol Pract ices 

below)   

 

3. Assist  with the m onitoring of contam inated wounds or pat ients with 

em bedded high act ivit y fragm ents while procedures are being conducted 

 

4. Survey pat ients and staff m em bers entering and leaving t reatm ent  areas and 

docum ent  results 

 

5. Docum ent  contam inat ion levels, if persistent , of pat ients adm it ted to the 

hospital or discharged 

 

6. Advise staff working in t reatm ent  areas on appropriate radiat ion safety and 

cont rol pract ices. 

 

 

General Radiat ion Control Pract ices for  All Treatm ent  Areas 

 
Evacuat ion of the Em ergency Departm ent  and preparat ion of the area for  the arr ival 

of new pat ients should follow established HICS guidelines. Planning principles for a 

radiat ion contam inat ion event  include priorit izing clinical status over radiat ion 

concerns, while including m easurem ents to m inim ize contam inat ion of the facilit y.  

Addit ional radiat ion cont rol and safety pract ices include the following:  

 

• Secure ent ry points w ith hospita l securit y 

 

Establish a cont rol line at  the ent rance to the t reatm ent  and decontam inat ion areas. 

Clearly m ark the area to different iate the cont rolled (contam inated)  from  the non-

radiat ion cont rolled (uncontam inated)  side. 

 

• Set  up controlled t reatm ent  areas large enough to hold the 

ant icipated num ber of vict im s 

• Cover  t raff ic area f loors and t reatm ent  areas 

 

I f t im e perm its, securely tape durable non-slip covering to the floor. Clearly m ark the 

area to prevent  unauthorized ent ry. Placing floor covering should not  delay urgent  or  

em ergent  m edical care.  

 

• Restr ict  Access to Decontam inat ion and Treatm ent  Areas 

 

Use st r ict  isolat ion precaut ions, including protect ive clothing and double bagging 

discarded item s, clothing, and waste. I n addit ion, establish a buffer  Area or cont rol 

line. 

http://orise.orau.gov/reacts/guide/care.htm#Protective Clothing#Protective Clothing�
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• Monitor anyone  or  anything  leaving the controlled areas 

• Frequent ly m onitor / survey controlled t reatm ent  areas  

Frequent  environm ental m onitoring is recom m ended ensure that  high contam inat ion 

or hot  sources are found and lim ited. Results of surveys should be posted and visible 

to all staff 

• Prepare Survey I nst rum ents 

Check Survey inst rum ents including bat teries. Surveyor should docum ent  

background radiat ion levels. Monitor anyone or anything potent ially contam inated 

within the area and anyone or anything leaving a cont rolled area.  

 

• Cover  equipm ent  and st retchers 

 

Cover all equipm ent  in t reatm ent  areas. Protect  st retchers with several layers of 

waterproof, disposable sheets.  

 

• Manage w aste  

 

Prepare m ult iple waste containers. Cont rol waste by using large, plast ic- lined 

containers for clothing, linens, dressings, etc. They should be at  least  double bagged 

and changed frequent ly to accom m odate a large quant it y of potent ially contam inated 

clothing and other m aterial. Label containers RADI OACTIVE WASTE. 

• Change inst rum ents, outer  gloves, drapes, etc., w hen they becom e 

contam inated 

• Use w aterproof m aterials to lim it  the  spread of contam inated liquids;  

for  exam ple, waterproof aperture drapes 

• Manage contam inated w ater spills 

Do not  allow potent ially contam inated water to collect  in pools or  spread. Mops m ay 

sim ply spread the contam inat ion, and contam inated m ops should be impounded. 

Absorbing sm all quant it ies into absorbent  pads m ay be effect ive. A wet  vacuum  m ay 

be useful to rem ove pools as well. 

• Lim it  m ovem ents of pat ients and visitors in radiat ion cont rol areas 

Rest rict  the m ovem ent  of pat ients and visitors within and between cont rolled 

t reatm ent  areas to lim it  any unnecessary radiat ion contam inat ion. 
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Red Radiat ion Control Treatm ent  Area Special Considerat ions 

 
This area is for  pat ients too seriously injured to undergo rout ine decontam inat ion. 

These pat ients m ay or m ay not  be contam inated with radioact ive m aterial. 

Therefore, procedures should be inst ituted to m inim ize the potent ial spread of 

radioact ive contam inat ion. All staff should wear protect ive clothing and dosim eters in 

this area. Pat ients should be surveyed and decontam inated sim ultaneously with 

clinical care if possible. 

 

1. Conduct  operat ions as a potent ially contam inated area 

 

2. I f t im e perm its, specifically prepare buffer areas according to num ber of 

pat ients expected and contam inat ion potent ial. This m ay not  be feasible in a 

m ass casualty incident  and such m easures should not  delay care of the 

pat ients.  

 

3. Rem ove all non-essent ial supplies 

 

4. Cover other equipm ent  with sheets or plast ic wrap  

 

5. Floor covering should be considered  

• Avoid slippery or flim sy m aterial 

• Tem porary floor covering should be tapped down 

• Recognize that  m ost  clinical areas are covered with washable t ile m aterial 

which can be replaced at  relat ively low cost  

 

6. All em ergent  pat ients arr iving w ithout  pr ior decontam inat ion should 

have clothing rem oved, at  a m inim um , and placed on a clean 

st retcher  prior to ent ry into area.  

 

7. Seriously injured or ill pat ients should be surveyed for contam inat ion 

sim ultaneously with stablizat ion 

 

8. Screen staff and pat ients leaving potent ially contam inated areas 

 

9. Red Treatm ent  Area assigned radiat ion surveyor should m ake frequent  

environm ent  survey sweeps of the area at  least  every 30 m inutes and post  

the results for staff  

 

10. Any elevated radiat ion areas should be (>  100 m R/ hr)  should be m arked off 

and appropriate signage posted 
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YELLOW  Radiat ion Control Treatm ent  Area Special 

Considerat ions 

 
Most  of the sick pat ients should com e to the yellow area. This area should be capable 

of advanced clinical care, especially for respiratory illness, eye irr itat ion, orthopedic 

injuries and open wounds.  Pat ients com ing to the Yellow area should have m axim um  

decontam inat ion to the extent  feasible by their clinical condit ion and available 

resources.  

 

1. All pat ients com ing to this area should be pre-screened for  radiat ion 

contam inat ion and should be decontam inated if necessary prior t o arr ival. 

They also should be screened prior  to leaving this area.  

 

2. Only under ext rem e circum stances should pat ients be m oved from  this area 

to the RED Area. There should be lim ited m ovem ent  of pat ients from  clean or 

low contam inated areas to areas with potent ially higher levels of 

contam inat ion, such as the RED Area. 

 

3. I ntensive care units, Operat ing room s and hospital wards should accept  and 

receive pat ients from  this area. 

 

4. I f the Yellow Radiat ion Cont rol Area is the locat ion that  pat ients with open 

wounds with potent ial radioact ive contam inat ion are t reated, then the 

procedure should be conducted in team s of clinicians and radiological 

surveyors. 
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GREEN Treatm ent  Area Special Considerat ions 

 
Vict im s who are concerned about  contam inat ion but  who are neither physically ill nor 

significant ly injured should be evaluated in an addit ional area designated to address 

concerns about  radiat ion contam inat ion, exposure and r isk.  

 

1. The Green Area, if rem ote from  the em ergent  and urgent  clinical t reatm ent  

areas, should be capable of providing m inor t reatm ent  care and evaluat ion if 

the pat ient  decom pensates clinically.  

 

2. The area should be staffed with fewer physicians, m ore psychosocial support  

staff,  and individuals prepared to discuss radiat ion exposure and the 

psychological consequences of the event .   

 

3. Vict im s should have basic radiat ion screening and assessm ent  to determ ine 

the need to perform  decontam inat ion prior to entering this area.  
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Radiat ion Safety Officer  Responsibilit ies 

 
Planning 

 
• The Radiat ion Safety Officer will be responsible for  radiological safety 

including general surveillance over all act ivit ies involving radioact ive m aterial 

and determ ining com pliance with rules and regulat ions. 

 

• The Radiat ion Safety Officer or  designee will conduct  t raining program s for all 

staff who potent ially m ay use radiat ion safety equipm ent , as well as those 

who are at  r isk for  receiving a significant  radiat ion dose in a disaster.  

 

• The Radiat ion Safety Officer or  designee will perform  checks on survey 

equipm ent  and review the radiat ion safety program  annually.  

 

Response 

 
• The Radiat ion Safety Officer or  designee will advise the incident  com m ander 

about  issues related to a radiological disaster and oversee the radiat ion 

cont rol team .  

 

• I f the Radiat ion Safety Officer is not  im m ediately available to respond to a 

disaster other staff m em bers will assum e radiat ion m onitoring dut ies.  

 
Recovery 

 
• The Radiat ion Safety Officer is responsible for providing advice regarding, 

safe handling, m onitoring, and disposal of all radioact ive sources.  

 

• The RSO will obtain records of personnel exposure for all significant ly exposed 

staff m em bers and will not ify individuals of their exposures.    
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GENERAL RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 
 

Mission: To m onitor t reatm ent  areas and individuals for radiat ion contam inat ion  

 

Im m ediate  

____ Receive appointm ent  

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

  ____ Wear posit ion ident ificat ion vest  

____ Obtain briefing from  Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter, record reading if not  at  zero 

  ____ Establish cont rol Areas according to protocol 

  ____ Sign out  survey m eter 

____ Assure that  there are adequate bags for radiat ion waste such as 

personnel clothing in the hot  Area and red t reatm ent  area 

____ Ensure survey m eter and probe are in protect ive covering 

 

  

I nterm ediate 

____  Meet  with the Treatm ent  Area Supervisor  

____ Perform  Background Check 

____  Screen vict im s for contam inat ion 

____  Survey open wounds   

 ____ Monitor pat ients within t reatm ent  area  

 ____ Monitor area frequent ly and post  readings 

____ Survey pat ients and docum ent  findings before leaving the 

t reatm ent  areas 

____ Assist  with surveying staff leaving t reatm ent  areas 

____ Advise staff on proper radiat ion safety pract ices 

 

Extended ____ Com plete paperwork 

 ____ Ensure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Assure proper funct ioning of dosim et ry and m etering  

equipm ent   

____  Conduct  background readings in area of no known 

 contam inat ion 

____ At tend post -event  debriefing 

  ____ Other concerns:  _______________________ 
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PRE- DECONTAMI NATI ON RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 

 
Mission: General survey of pat ients following rapid m edical visual assessm ent  

(Prior to clothing rem oval)  

 Environm ental survey in the pre- t r iage area 

 DETECT HI GH ACTI VI TY SOURCES 

 PRI ORI TI ZE PATI ENTS PRI OR TO DECONTAMI NATI ON 

  

 

Im m ediate  

____ Receive appointm ent  

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

  ____ Wear posit ion ident ificat ion vest  

  ____ Don appropriate PPE as assigned 

____ Obtain briefing from  Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter, record reading if not  at  zero 

____  Sign out  Geiger-Mueller survey m eter  

 ____ Perform  Background Check of Pre-Decontam inat ion area 

 ____ Ensure survey m eter and probe are in protect ive covering 

  

I nterm ediate 

 ____ Survey the pre- t r iage area and arr iving pat ients for high 

 act ivit y sources (see Rapid Radiological Survey of Crowds 

 Procedure)  

 ____ I solate and shield any high act ivit y sources if found 

____ Conduct  RAPID RADIOLOGICAL SCREENING SURVEY (see Rapid 

Radiological Screening Survey Procedure)  

1. Perform  Rapid Survey with clothes on 

2. I f Radioact ivit y found refer t o Decontam inat ion Area 

3. I f no radiat ion is found refer t o previously designated 

clinical area 

 ____ Priorit ize pat ients for  decontam inat ion 

 ____ Rout inely screen areas where discarded clothing and belongings 

 are kept  for increasing radiat ion levels—follow hospital 

procedures and report  t o radiat ion safety if levels are above 100 

m rem / hr    

 

Extended  

 ____ Com plete paperwork 

  ____ Assure proper funct ioning of dosim et ry and m etering  

  equipm ent  

____ Assure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Ensure proper funct ioning of m eter  

____ At tend post -event  debriefing 

  ____ Other concerns:  _______________________ 
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POST- DECONTAMI NATI ON RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 

 
Mission: Survey pat ients following decontam inat ion for persistent  

contam inat ion to determ ine if decontam inat ion is adequate to proceed 

to clinical areas 

 

  Use a pancake style Geiger-Mueller detector probe.  

 

Im m ediate ____ Receive appointm ent  

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

  ____ Wear posit ion ident ificat ion vest  

  ____   Don level D PPE (See Donning and Doffing Procedure)  

____ Obtain briefing from  Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter  

  ____ Sign out  hand held Geiger-Muller survey m eter  

____ Perform  Background Check 

  ____ Ensure survey m eter and probe are in protect ive covering 

 

  

I nterm ediate 

____  Screen pat ients as they em erge from  Decontam inat ion Shower 

(see Conduct ing Whole-Body Radiological Survey)   

____ Direct  for  repeat  decontam inat ion shower or to designated 

clinical area 

____ Com plete Post -Decontam inat ion Survey Sheet  for each pat ient  

 ____ Monitor decontam inat ion team  at  com plet ion of shift  

  

 

Extended 

 ____ Com plete paperwork 

 ____ Ensure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Ensure proper funct ioning of dosim et ry and m etering  

equipm ent  

____  Conduct  background checks in area of no known contam inat ion 

____ At tend post -event  debriefing 

  ____ Other concerns:  _______________________ 
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RED AREA RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 

 
Mission: To m onitor t reatm ent  areas and individuals for radiat ion contam inat ion 

Use a pancake style Geiger-Mueller probe  

 

I m m ediate  ____ Receive appointm ent   

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

  ____   Don level D PPE (See Donning and Doffing Procedure)  

  ____ Wear posit ion ident ificat ion vest  

____ Obtain briefing from  Red Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter  

  ____ Sign out  hand held Geiger-Muller survey m eter  

____ Ensure that  there are adequate bags for radiat ion waste such 

as personnel clothing in the hot  Area and red t reatm ent  area 

____  Perform  Background Check of Red Treatm ent  area 

  ____ Ensure survey m eter and probe are in protect ive covering 

 

  

I nterm ediate  

 ____ Meet  with the Treatm ent  Area Supervisor 

____ Monitor pat ients arr iving within t reatm ent  areas for radiat ion 

____ Docum ent  areas of contam inat ion for on pat ients 

____   Monitor staff within t reatm ent  area  

____  Survey open wounds 

____  I f elevated radiat ion readings are found within Red Treatm ent  

area m ark areas and post  results 

____  Survey staff and equipm ent  entering and exit ing area 

____ Survey equipm ent  and accum ulated t rash 

____ Frequent ly m onitor Red Treatm ent  Area and post  results 

____ Survey pat ients and docum ent  findings before leaving the 

t reatm ent  areas 

____ Advise staff on proper radiat ion safety pract ices 

  

 

 

Extended 

  ____ Com plete paperwork 

 ____ Ensure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Ensure proper funct ioning of dosim et ry and m etering  

equipm ent  

____  Conduct  frequent  background checks in area of no known 

 contam inat ion 

____ At tend Post -Event  debriefing 

  ____ Other concerns:  _______________________ 
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YELLOW  AREA RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 

 
Mission: To m onitor yellow t reatm ent  areas and individuals for radiat ion 

contam inat ion 

 

Use a pancake style Geiger Mueller probe 

 

I m m ediate  ____ Receive appointm ent  

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

____   Don level D PPE (See Donning and Doffing Procedure)  

  ____ Wear posit ion ident ificat ion vest  

____ Obtain briefing from  Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter  

  ____ Sign out  hand held Geiger-Muller survey m eter  

____ Make sure that  there are adequate bags for radiat ion waste 

such as personnel clothing in potent ially contam inated areas 

____  Perform  Background Check 

  ____ Ensure survey m eter and probe are in protect ive covering 

 

  

I nterm ediate  

 ____ Meet  with the Treatm ent  Area Supervisor  

____   Monitor pat ients within t reatm ent  area 

____  Survey open wounds 

____  I dent ify highly act ive radioact ive fragm ents especially in open 

wounds 

____ Frequent ly m onitor Yellow Treatm ent  Area and post  results 

____ Survey staff, pat ients and equipm ent  leaving the t reatm ent  

areas 

____ Advise staff on proper radiat ion safety pract ices 

  

 

 

Extended   

  ____ Com plete paperwork 

 ____ Ensure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Ensure proper funct ioning of dosim et ry and m etering  

Equipm ent  

____ Conduct  background checks in area of no known  contam inat ion 

____ At tend post -event  debriefing 

  ____ Other concerns:  _______________________ 
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GREEN AREA RADI OLOGI CAL SURVEYORS 

 

Job Act ion Sheet  

 
 

Mission: To m onitor t reatm ent  areas and individuals for radiat ion contam inat ion 

  

Use either General Geiger-Mueller Survey Tube or Pancake Probe 

 

I m m ediate  

  ____ Receive appointm ent  

____ Read this ent ire Job Act ion Sheet  

  ____ Review organizat ional chart  for radiat ion incidents 

  ____ Wear posit ion ident ificat ion vest  

____ Obtain briefing from  Treatm ent  Area Supervisor  

  ____ Put  on personal dosim eter  

  ____ Sign out  hand held Geiger-Muller 

____  Perform  background check 

  ____ Ensure survey m eter and probe are in protect ive covering 

 

  

I nterm ediate  

 ____ Meet  with the Treatm ent  Area Supervisor  

 ____ Monitor pat ients within t reatm ent  area 

____  Thoroughly screen vict im s for  contam inat ion prior to discharge 

and docum ent  results 

____  Survey open wounds 

  ____ Survey staff, pat ients and equipm ent  leaving the t reatm ent  

 areas 

____  Assist  other Surveyors especially post -decontam inat ion 

screener 

____ Advise staff on proper radiat ion safety pract ices 

 

 

Extended  

  ____ Com plete paperwork 

 ____ Ensure appropriate t ransfer of dosim eters and survey  

m eters as team  m em bers change shift s 

  ____ Ensure proper funct ioning of dosim et ry and m etering  

equipm ent  

____  Conduct  background checks in area of no known  contam inat ion 

____ At tend Post -Event  Debriefing 

  ____ Other concerns:  _______________________ 
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W hat  to Do if Elevated Radiat ion Levels are Encountered  

 

During the frequent  surveys of different  areas, surveyors m ay encounter elevated 

dose rates indicat ing levels of radiat ion that  m ay require special at tent ion by staff.  I f 

the source(s)  causing this does rate is not  able t o be isolated and shielded, then the 

surveyor will need to m ark off the area, post  appropriate signage, and advise staff of 

the act ivit ies that  can take place in the area, also known as a radiat ion zone.  These 

zones m ay change as people and equipm ent  m ove throughout  areas. Addit ionally, 

the zones m ay be sm all.  These zones are im portant  only for incidents 

involving penetrat ing radiat ion ( gam m a or  photon em it t ing radionuclides) .  

Radiat ion zones are not  the sam e as radiat ion control t reatm ent  areas.   

 

As an Exam ple How  to Use this Table: A pat ient  m ay arr ive in the RED Cont rol 

Treatm ent  Area with an em bedded radioact ive source. While conduct ing a radiat ion 

survey of the supine pat ient , the surveyor m ay find dose rates as high as 200 

m rem / hr (Medium  Radiat ion Zone)  within 1 foot  of the st ret cher. The surveyor m ust  

alert  staff caring for the pat ient  of this dose rate, and advise staff to increase 

distance from  pat ient  except  for necessary t reatm ents, st retcher should be labeled 

as a Medium  Radiat ion Zone, and surveyor should rem ain to give real t im e readings 

as staff at tem pt  t o locate and isolate the radioact ive source(s)  em it t ing this dose 

rate.   

 

These are the recom m ended dose rates to ut ilize dur ing the em ergency phase of 

a radiat ion  incident . 

 

 

 

Radiat ion Zones, Stay Tim es, and Suggested Act ivit ies for  Each Zone During the 

I m m ediate Phase of a  Radiological Contam inat ing I ncident  w ith a  Gam m a 

Em it ter  ( CRCPD, 2 0 0 6 )  

                               

RADI ATI ON ZONE 
Dose Rate  

m R/ hr  Stay Tim es Radiat ion Control Act ivit ies 

Ext rem e Caut ion 

 

High r isk of Acute 

Radiat ion Syndrom e 

>  10,000 

 

Minutes to hours (only 

for  life saving 

act ivit ies)  

 

Staff or pat ient  would 

receive an 

occupat ional dose 

lim it  in 30 m in.  

• Tim e lim ited rescue operat ions 

only 

 

• Only ext rem e need 

 

• Planned ent ry and exit  required 

 

• Alarm ing Dosim eters 

 

• Only staff over 40 years of age 

and volunteers 

 

• Real t im e RSO Guidance 

High- Radiat ion Zone 1000-

< 10,000 

30 m in – 5 hours 

 

At  1000 m R/ hr staff 

would need to stand 

for  5 hours in order to 

• Crit ical tasks only 

 

• Staff should be advised of the 

am ount  of t im e they can spend 

in the area 
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receive 5 rem .  They 

would need to stand 

for  over 50 hours to 

begin to see changes 

in blood cell counts. 

 

• Alarm ing Dosim eters 

 

• Real t im e RSO Guidance 

Medium  Radiat ion Zone 

 

 

100-  < 1000  5– 12 hours 

 

At  100 m R/ hr staff 

would need to stand 

for  50 hours in this 

locat ion in order to 

receive 5 rem  =  the 

occupat ional dose 

lim it  for radiat ion 

workers 

• Rest r ict  to only those required to 

care for  pat ient (s)  in area 

 

• Dosim et ry for  all working in this 

area 

 

• Real t im e RSO Guidance 

Low  Radiat ion Zone 

 

I t  is expected that  this 

dose rate  m ay be the 

highest  dose rate in 

hospita l areas after an 

RDD. 

2 -100 Full 12 hour Shift  

 

Staff would need to 

stand for 500 hours or 

m ore in this locat ion 

in order t o receive 5 

rem  =  the 

occupat ional dose 

lim it  for radiat ion 

workers. 

• Rest r ict  access to only those 

required to care for  pat ient (s)  in 

area 

 

• Personal Dosim eters 

recom m ended 

 

• RSO assesses frequent ly   

Not  controlled <  2  2m rem  over one 

hours is the allowed 

dose for  unrest r icted 

areas for  the public 

(EPA) .  

• Contam inat ion m ay st ill be 

present  

Background < 0.1  • No rest r ict ions 

 

• Unlim ited access 
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Sect ion 4 : Tr iage and Pat ient  Flow  during a 

Radiat ion I ncident  

 

 
Sect ion Contents:  

 

• I nt roduct ion Tr iage 

• Medical Tr iage 

• Radiological Tr iage 

• Prior it izat ion of Screening of Radia t ion Contam inat ing 

Vict im s 

• Hospita l Tr iage Process for  Arr iving Vict im s of 

Contam inat ion Radiological I ncident   

• Sum m ary Flow chart  of Radiat ion/ Medical Tr iage 

• Flow  Charts of Radiat ion Control Treatm ent  Areas 

Act ivit ies 

o Red  

o Yellow   

o Green  

• Conduct ing a Rapid Radiological Survey of Crow ds 

• Conduct ing a Rapid Radiological Screening Survey 

• Conduct ing a Full- Body Radiological Survey on an 

Am bulatory Person 

• Post  Decontam inat ion Survey Sheet  
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I nt roduct ion to  Triage   

 
Triage is the processes of sort ing and allocat ing resources according to clinical need 

and availabilit y of resources. When clinical capacity is adequate to m eet  needs, 

t r iage is st raight forward process. When the need exceeds clinical capacity, t r iage 

becom es m ore com plex. 

 

An im portant  considerat ion when assessing priorit ies during an event  is that  the 

pat ients who arr ive first  are generally not  the sickest , but  rather the m ost  m obile. I t  

is essent ial to avoid exhaust ing lim ited clinical resources on those who arrive early.  

 

Hospitals m ust  asses their surge capacity and im plem ent  st rategies for  m anaging 

resources. 

 

Medical Tr iage 

Medical injuries and illness take pr ior ity over radiat ion injuries or illness due 

to the fact  that  radiat ion illness or in jur ies, if  incurred, develop over  t im e 

and do not  require  im m ediate  intervent ion .  (NCRP, 2005)   

Radioact ive contam inat ion or radiat ion exposure is rarely an im m ediately life-

threatening event . Stabilizing the severely ill and injured should always take 

precedence over radiological assessm ent  and decontam inat ion. 

When the num ber of potent ial vict im s exceeds capacity the first  contact  should be a 

rapid m edical t r iage based on visual inspect ion of the vict im s. 

 
Perform ing Rapid Medical Triage 

 

An experienced clinician should be stat ioned forward as the init ial clinical contact . 

This clinician will be capable of sort ing pat ients into the three designated t reatm ent  

areas on the basis of brief inspect ion. This clinician should be wearing level C PPE 

unless the contam inant  is known to only be radiat ion then level D PPE m ay be 

appropriate. Most  of these decisions can be m ade in a few seconds for each pat ient . 

I t  is crit ical that  this step does not  bog down from  excessive deliberat ion or 

indecision. 

 

Red:  ( Medical Em ergency)  

• Pat ients seriously ill or injured requir ing im m ediate at tent ion 

• Bypass decontam inat ion shower 

• Rem ove the pat ient ’s clothing and cover with a clean sheet  while 

m oving into the crit ical care area. 

 

Yellow : (Medical Urgency)  

• Pat ients should undergo rapid radiological t riage 

• Decontam inate as com pletely as feasible before entering the Yellow 

Area 

 

Green: (Am bulatory with or without  m inor illness or injury)   

• Direct  to thorough radiological survey if indicated 

• Decontam inate as com pletely as feasible before entering the Gree Area  
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• Consider lim ited decontam inat ion if there are overwhelm ing num bers 

of individuals t r iaged as Green then decontam inat ion m ay be m ore 

lim ited. For exam ple, after a rapid radiological screening finds not  hot  

spots, then only hands and face m ay be washed and a change of 

clothing provided. Or if after  a radiological survey finds contam inat ion 

to be if less than 200cpm , the pat ient  m ay be directed to 

decontam inate at  hom e. 

 

 

Radiological Tr iage 

 

Radiological Triage is the term  used here to sort  arr iving vict im s from  a radiological 

contam inat ing incident  based on their r isk of having significant  radiological 

contam inat ion.  This t r iage funct ion is perform ed prim arily by the Pre-

Decontam inat ion Surveyor.  

I . The f irst  priorit y of radiological t r iage is to ident ify High Radiat ion 

Sources ( Hot  Part icles) , if  present .    

These part icles, if not  found early and shielded, can place the pat ient , 

surrounding people and staff at  r isk for  acute radiat ion injury .  See 

Conduct ing a Rapid Radiological Survey or Crow ds at  end of sect ion.  

 

I I .  The second pr iorit y of radiological t r iage is to ident ify persons w ith 

signif icant  radioact ive contam inat ion ( > 1 0 ,0 0 0  cpm , or  5  m rem / hr)  that  

requires quick decontam inat ion and possible assessm ent  for  internal 

contam inat ion.  

 

I f the num ber of casualt ies is not  large, every pat ient  should undergo a 

thorough evaluat ion with a Geiger-Mueller survey m eter (See Conduct ing a  

Full- Body Radiological Survey on an Am bulatory Person) .  However, if 

the num ber of pat ients exceeds the capacity to conduct  m et iculous survey on 

every pat ient  in a t im ely fashion then conduct ing a rapid screening survey is 

suggested (See Conduct ing a  Rapid Radiological Screening Survey) . The 

init ial rapid survey in the pre-decontam inat ion area should focus on detect ing 

highly act ive sources and highly contam inated individuals, and should direct  

pat ients to either the decontam inat ion area or alternat ive survey areas.  

 

 

I I I . The third priorit y of radiological t r iage is to assess the pre-

decontam inat ion area.    

 

This is to detect  high act ivit y sources (hot  part icles)  that  m ay have been 

brought  in by vehicles, shoes or other m ethods of t ransport .  
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Prior it izing Radiological Screening of Vict im s  

Even if hospitals have equipm ent  and knowledgeable staff to conduct  radiological 

t r iage, there m ay st ill be too m any pat ients arr iving at  one t im e and staff will need a 

priorit izat ion schem e to best  ut ilize resources. The priorit izat ion schem e at tem pts to 

sort  out  pat ients with the highest  r isk for  radiological contam inat ion, both internal 

and/ or external, and with the highest  r isk for radiat ion injury. This schem e m ay also 

be useful for  determ ining which pat ients should receive priorit y considerat ion for 

other radiat ion assessm ent , screening procedures/ specialized lab tests, and 

radioact ive counter m easures before object ive laboratory tests are available. The 

m edical m anagem ent  and evaluat ion will be discussed in Part  I I  of the Guidance.  

 

1 . Pat ients w ith serious injury or illness re lated to the incident  

 

For an explosive incident , these individuals were m ost  likely closest  to the 

epicenter, with the highest  levels of radiat ion exposure.  All of these 

pat ients will probably require hospital adm ission, which will allow clinicians 

am ple t im e for pat ient  observat ion and collect ion of 24 hour urine sam ples 

and perform ance of serial Com plete Blood Counts (CBC)  tests.  Pat ients 

with the rapid onset  and persistence of vom it ing are of special concern for 

the possibilit y of significant  radiat ion exposure. All pat ients in this 

category m ay require assessm ent  for internal contam inat ion. 

 

Note: Open wounds m ust  be rapidly assessed to exclude high act ivit y 

fragm ents. 

 

2. Pat ients w ith m oderate or  m inor injury or illness related to the 

incident   

 

As in the case of the m ore seriously injured, these individuals are at  a 

higher r isk of radiat ion contam inat ion due to their proxim ity to the 

incident . Most  of these pat ients will not  require hospital admission, but  

m ay require assessm ent  for radiat ion contam inat ion and exposure.  

 

3 . Persons w ith no physical in jury but  w ith facia l and/ or upper body 

contam inat ion 

 

Facial and upper body contam inat ion m ay indicate that  the pat ient  inhaled 

radioact ive contam inat ion and m ay have internal contam inat ion that  

requires t reatm ent .      

 

4. Children < 1 8  years old of age and pregnant  w om en in proxim ity 

( 5 0 0  m eters)  to the event  

 

5. All other  individuals w ithout  physical injuries 

 

Direct  to alternat ive care area to obtain dem ographics, counseling and 

assessm ent  

 

An exam ple of how this priorit izat ion list  m ight  be ut ilized is if surveying rapidly is 

not  possible, due to an overwhelm ing num ber of pat ients or the lack of equipm ent , 

then staff m ay rely only on visual observat ion and priorit ize arr iving pat ients in order 

to determ ine who m ust  undergo decontam inat ion first . 
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Hospita l Tr iage for  Arr iving Vict im s of Contam inat ion Radiological 

I ncident  

The following steps require a m inim um  of 3-5 survey m eters and staff t rained on 

their use.  Addit ional staff will be required for m edical t riage, assist ing with pre-

decontam inat ion staging area, decontam inat ion showers, and security.  

1. Pat ients arr ive via am bulance, on- foot , or  other m ethod of t ransportat ion.  

2. I nit ial, rapid m edical t r iage conducted by t rained clinician in full 

decontam inat ion PPE. This t r iage m ay be visual or  based on other agreed 

upon t r iage screening tool such as START or JUMPSTART. 

a. RED  Significant ly injured or ill,  with life threatening injuries, bypass 

convent ional t r iage and are sent  to RED  CONTROL TREATMENT 

AREA. Prior t o ent ry,  clothing should be rem oved and pat ient  should 

be t ransferred to a clean st retcher.  The Red Treatm ent  Area Surveyor 

should conduct  a radiat ion survey sim ultaneous with stabilizing 

m edical t reatm ent .  

b. All others are sent  to Pre-Decontam inat ion staging area 

3. Pre-decontam inat ion surveyor,  also in full decon PPE, will assess arr iving 

vict im s for high act ivit y sources, and if t im e perm its, conduct  rapid 

radiological screening surveys. The following individuals should receive 

priorit y for  decontam inat ion showers:  

a. Moderately injured/ ill vict im s should go to head of the decontam inat ion 

line ( if possible, all wounds should be covered with water proof 

dressing, and decontam inated in t reatm ent  areas) ;  

b. Visual or m easured facial or upper body contam inat ion (especially if 

> 10,000 cpm  or 5 m rem / hr)  without  injury should also receive priority 

for  decontam inat ion;  and, 

c.  Children and pregnant  fem ales.  

4. Post -decontam inat ion survey should be conducted by the Post -

Decontam inat ion Surveyor.  These surveys should be docum ented. (See 

Post - Decontam inat ion Survey Sheet ) .  

a. I f contam inat ion is st ill present  and >  200 cpm  =  0.1 m rem / hr ( this 

m ay be raised to 1000 cpm  if the arr iving group is large)  then pat ient  

should be redirected to shower again if their m edical condit ion will 

allow this.  

b. Cont inue process unt il 1)  survey indicates level below 200 cpm  or 2)  

unable to decrease contam inat ion or 3)  at  least  3 showers have been 

conducted.  

c.  I f <  200 cpm , then pat ient  to be m edically t r iaged by a clinician to 

YELLOW  or GREEN  CONTROL TREATMENT AREAS.   

5. I n each t reatm ent  area, pat ients should be frequent ly m edically reassessed 

and up- t r iaged if their condit ion deteriorates.  

6. I n each t reatm ent  area, prior t o discharge or disposit ion, all pat ients should 

have a repeat  and docum ented Disposit ion Radiological Survey (See Post  
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Decontam inat ion Survey Sheet )  as well as necessary follow up 

inst ruct ions, necessary t reatm ent , and counseling.
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1 .a  

1 .b  

Decontam inat ion 

Show er 

Green  

Treatm ent  
Area 

Yellow  

Treatm ent  
Area 

Disposit ion 

OR /  I CU / W ARD/ MORGUE/ DI SCHARGE 

Disposit ion Radiat ion Survey 

(All pat ients should be surveyed upon departure from  any Cont rolled 

Treatm ent  Area)  

Red 

Treatm ent  

Area 

Crit ica lly I n jured or  I ll All Others 

Sum m ary Flow Chart  of Triage Process for a 

Contam inat ing Radiat ion Incident  

Repeat  

show er if 

necessary 

 

Rem ove Clothing 

W rap in sheets 

3 .a. 

2 . 

4 . 
5 . 

Rapid Medical &  

Radiological Tr iage 

(Rapid Pre-Decontam inat ion 

Survey if resources are 

available)  

Post - Decontam inat ion 

Radiat ion Survey &  

Medical Triage 

 

1.a  Tr iage Clinician 

1.b  Pre-Decon Surveyor 

2.    Red Treatm ent  Area Surveyor 

3.a   Post -Decon Surveyor 

3.b   Post -Decon Triage Clinician 

4. & 5.  Yellow/ Green Treatm ent  Area        
Surveyor(s)  

3 .b. 

Pre - Decontam inat ion Staging 

( rem oval of clothing and 

belongings)  
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 RED TREATMENT AREA 

ACTI VI TI ES 

Morgue 

 Red Control Area  

Act ivit ies 

 Conduct  all Operat ions as a potent ially 

contam inated area 

 Emergent , stabilizing medical t reatment  

 Secure and shield any “hot ”  radioact ive 

part icles, if found 

 Decontam inate pat ient  as feasible 

 Establish radiat ion cont rol zones within 

t reatment  area, if needed 

 Personal dosimeters for all staff working 

in Red Cont rol Area 

 Assess all wounds for contam inat ion 

 Potent ially evaluate for internal 

contam inat ion 

 Counseling & educat ion of all v ict ims 

 Survey all staff and pat ients when 

exit ing area and record results 

 

Rapid Medical Tr iage 

RED 
 

Remove clothing of v ict im  and 

screen for high act iv it y sources 

prior to ent ry 

 

Operat ing Room  

or 

I ntensive Care 
 

Hospital w ard 

or   

Discharge 

Repeat  

Radiological 

Survey Prior  to 

Exit ing 
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Adm ission 
 

Yellow  Control Area 

Act ivit ies 
 Conduct  all Operat ions as a potent ially 

contam inated area 

 Standard medical t reatment  

 Screen for persistent  contam inat ion 

 Establish radiat ion cont rol zones 

 Personal dosimeters for all staff working direct ly 

with any contam inated pat ients 

 Assess  all wounds for potent ial contam inat ion 

 Collect  contam inated irr igat ion fluid if wounds 

are irr igated 

 Secure and shield any “hot ”  radioact ive 

part icles, if found 

 Consider evaluat ing pat ient  for internal 

contam inat ion 

 Frequent ly reassess medically and up- t r iage if 

condit ion deter iorates 

 Counseling and educat ion  

 Survey all staff and pat ients when exit ing and 

record results 

 
Discharge 

Rapid Medical Tr iage 
YELLOW  

Decontam inat ion 

YELLOW  TREATMENT AREA 

ACTI VI TI ES 

Repeat  

Radiological 

Survey Prior  to 

Exit ing 
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DI SCHARGE I NSTRUCTI ONS 

 
 Follow-up informat ion as appropr iate 

 Educat ional m ater ial 

 Counseling 

 

Potent ia l Exposure or  

Contam inat ion 

 
 Consider Assessment  for I nternal 

Contam inat ion 

Rapid Medical Tr iage 

Green 
 

Decontam inat ion 

GREEN TREATMENT AREA 

ACTI VI TI ES 

Green Control Area 

Act ivit ies 

 
 Conduct  operat ions as a potent ially contam inated area 

 

 Medical t reatment  if needed 

 

 Reassess medically and up- t r iage if condit ion deteriorates 
 

 Survey all staff and pat ients when exit ing and record 

 

No Radiat ion Exposure 

or  contam inat ion 
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Conduct ing a Rapid Radiological Survey of Crow ds 

Procedure 

 
1. Don appropriate PPE  

2. Obtain appropriate security 

3. Obtain and check radiat ion survey m eter  

a. Use a Survey m eter with NaI  scint illat ion detector if available (see 

Sect ion 6. Equipm ent  for Radiat ion Incidents)  

b. Use General GM m eter with standard probe otherwise (see Sect ion 6. 

Equipm ent  for Radiat ion Incidents)  

c.  Begin survey with the m eter on m ost  sensit ive scale and reduce gain 

set t ing if m eter saturates 

d. Keep the detector covered with a thin "exam " type of glove to prevent  

contam inat ing it  

4. Survey crowd or area from  a distance, first  walking around the crowd with 

sound turned "on"  

5. I f source is detected, isolate and m ove contam inated individual away from  the 

crowd and priorit ize care 

6. I f isolated sources are found, such as on shoes or in clothing, secure or shield 

isolated sources, rem ove to distance from  group. Do not  handle sources 

with hands, use inst rum ents 

7. Priorit ize ident ificat ion of injured, obvious facial and upper body 

contam inat ion, and children and pregnant  wom en 

8. Rapidly survey personnel, equipm ent  and am bulances from  the rescue scene 

for  high act ivit y sources 

9. Frequent ly m onitor/ survey assigned areas, especially areas where discarded 

clothing, contam inated supplies, linens, or  waste m ay accum ulate, to ensure 

that  high contam inat ion radiat ion levels or  hot  sources are found and shielded 
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Conduct ing a Rapid Radiological Screening Survey 

Procedure (CRCPD, 2006)  
 

Note that  if there are large num bers of people, you m ay need to perform  a lim ited 

screening survey, rather than a m ore detailed survey 

 

1. Hold the survey m eter probe about  1-2 inches away from  the body ( instead of 

half an inch to insure m eters do not  becom e contam inated)  

 

2. Move m eter probe 2-4 inches/ second. ( I f the probe is m oved too quickly, it s 

detect ion capabilit y m ay be reduced.)  

 

3. Surveyor scans the face, hands, and shoulders using a standard radiat ion 

survey inst rum ent .  

  

4. I f the m eter results are posit ive, then the pat ient  is directed to the 

decontam inat ion area. Following decontam inat ion a second surveyor should 

perform  a thorough survey docum ent ing contam inat ion levels. 

 

5. Following the secondary (post -decontam inat ion)  survey, the pat ient  m ay 

require addit ional decontam inat ion, in which case the pat ient  is returned to 

the decontam inat ion area.  

 

6. I f the post -decontam inat ion survey is negat ive or if further decontam inat ion 

is im pract ical the pat ient  is directed to their designated clinical area.  

 

 

COMMON MI STAKES TO AVOI D: 

• Holding the probe too far away from  the surface. Probe should be 1-2 inches 

away for  rapid, and ½  inch for detailed survey.  

• Moving the probe too fast .  

• Contam inat ing the probe.  Probe background should be observed and 

com pared to init ial background.  Wrapping probe in plast ic wrap will help to 

prevent  surface contam inat ion. 
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Conduct ing a Full- Body Radiological Survey on an Am bulatory 

Person Procedure 

Adapted from  REAC/ TS ht tp: / / orise.orau.gov/ reacts/ guide/ detect .htm  

Survey using a  Typical Geiger- Mueller ( GM)  Counter  to Survey 

Prepare the Meter:  

1. Posit ion the Geiger counter with the m eter away from  you.  
2. Locate and open the bat tery com partm ent .  
3. Put  the bat teries in the m eter using proper orientat ion (up/ down) . 
4. Close and latch the bat tery com partm ent .  
5. Check the bat teries using the " range" switch or "bat "  but ton;  the m ethod 

depends on the type of inst rum ent . The m eter needle should m ove to area on 

scale m arked bat tery, indicat ing the bat teries are good. I f the bat teries are 

not  good, find a flashlight  or other source of 2 D-cells and put  them  in the 

m eter - -  check these bat teries also. 
6. Turn the "F/ S"  switch to "S" (Slow) .  

7. Turn the "audio" switch to "ON."  

Measure Background Radiat ion:  

1. Check that  the "F/ S" switch is on "S" (Slow) . 
2. Move the range switch to the m ost  sensit ive posit ion. 
3. Rem ove the probe cover if one is in place. 
4. Measure the background radiat ion for  60 seconds:  write down the reading

5. Expect  a reading of 40-100 cpm  or a reading of approxim ately 0.02 m R/ hr 

( i.e. 0.2 on the 0.1 range set t ing) , or 0.2 m icro Sv/ hr.  

. 

Since background radiat ion varies with t im e, it  m ay be desirable to m ake 

several counts and average the results. Record the reading. 

6. Record background reading. 

Conduct  the Survey:  

1. Have the person stand on a clean pad.  
2. I nst ruct  the person to stand st raight , feet  spread slight ly, arm s extended with 

palm s up and fingers st raight  out . 
3. Move the "F/ S" switch to "F"  (Fast  response) .  
4. Set  the inst rum ent  selector switch to the m ost  sensit ive range of the 

inst rum ent . 
5. Holding the probe approxim ately 1/ 2 to 1 inch from  the person’s skin, 

system at ically survey the ent ire body from  head to toe on all sides.  
6. Monitor both hands and arm s;  then repeat  with hands and arm s turned over.  
7. Start ing at  the top of the head, cover the ent ire body, m onitoring carefully 

the forehead, nose, m outh, neckline, torso, knees, and ankles.  
8. Have the subject  turn around, and repeat  the survey on the back of the body.  

9. Monitor the soles of the feet .  

10. Move the probe slowly

11. Do not  let  the probe touch anything. 

 (about  1 inch per second) . 

12. Try to m aintain a constant  distance. 

http://orise.orau.gov/reacts/guide/detect.htm�
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13. Pay part icular at tent ion to hands, face and feet .  

14. Note that  som e GM inst rum ents cannot  detect  alpha radiat ion and som e low-

energy beta radiat ion. Because alpha radiat ion is non-penet rat ing, it  cannot  

be detected through even a thin film  of water, blood, dirt , clothing, or through 

probe cover

15. An increase in count  rate or exposure rate above background indicates the 

presence of radiat ion.  

.  

16. Locate the point  that  produces the m ost  clicks. (Turn the "F/ S"  switch to "S"  

to take a reading at  this locat ion. Rem em ber to reset  it  to "F" before 

cont inuing survey.)  

17. When necessary, adjust  the range of the inst rum ent  by m oving the range 

selector switch. 

18. Docum ent  t im e and radiat ion m easurem ents

19. I n general, areas that  register m ore than tw ice the previously 

determ ined background level are considered contam inated. For events 

involving alpha em it ters, if the reading is less than twice the background 

radiat ion level, the person is not  contam inated to a m edically significant  

degree. I f the event  circum stances indicate that  an alpha em it ter ( such as 

plutonium )  or low energy beta em it ter could be a contam inant , a health 

physicist  should always be consulted.  

.  

 

End the radiat ion survey:  

1. Switch off the m eter. 
2. Replace the cap on the m eter probe.  
3. Take the bat teries out . 

Put  the Geiger counter back in it s case. 

 

COMMON MI STAKES TO AVOI D: 

• Holding the probe too far away from  the surface. Probe should be 1-2 inches 

away for  rapid, and ½  inch for detailed survey.  

• Moving the probe too fast . Appropriate speed is 2-4 in/ sec for rapid, 1-2 

in/ sec for detailed survey 

• Contam inat ing the probe.  Probe background should be observed and 

com pared to init ial background.  Wrapping probe in plast ic wrap will help to 

prevent  surface contam inat ion. 
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Post  Decontam inat ion Survey Sheet  
Survey pat ient  aft er  decontam inat ion. Determ ine if addit ional decontam inat ion 

shower is required. Com plete this form  after f inal decontam inat ion show er. 

 

Date___________ Tim e of Survey________Med. Record # ____________________ 

Pat ients Nam e:  ____________________________Age______ D.O.B.___________  

Address_____________________________________________________________ 

Phone num ber________________________________________________________ 

Parent  or Guardian ( if child)  _____________________________________________ 

Locat ion at  t im e of incident  _____________________________________________ 

___________________________________________________________________ 

 

Mark contam inat ion locat ions and survey reading on the diagram  below : 

Circle if readings are in    CPM        m R/ hr        µR/ hr 

 

Mark w ounds if present  on the diagram  below : 

 

 
 

 

Num ber of Decontam inat ion Showers:    1 2 3    More 

External Contam inat ion Present      Yes ____ No _____ Unknown_______ 

Internal Contam inat ion Suspected Yes ____ No _____  

Nam e of person com plet ing survey:  ______________________________  

I nst rum ent  Type:  __________________________   Num ber:  ______ 

Background Reading ________ Counts per Minute (CPM)  

Com m ents __________________________________________________________ 
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Sect ion 5 : Decontam inat ion of Pat ients during a 

Contam inat ing Radiat ion I ncident  

 

Sect ion Contents:  

 

• Recom m ended Pat ient  Decontam inat ion Procedures 

 Crit ically I njured or  I ll Pat ients 

 Stable Pat ients 

• Special Pat ient  Decontam inat ion Procedures 

 Localized I ntact  Skin W ounds  

 Eyes 

 Burns 

 W ounds 

 Em bedded Part icles 

 Contam inated Hairy Areas 

• Decontam inat ion Recom m endat ions of Non- Am bulatory 

Pat ients w ithout  Life- threatening Condit ions 

• Decontam inat ion of Expired Pat ients 

• Table of Recom m ended Pat ient  Decontam inat ion 

Decisions 
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Pat ient  Decontam inat ion Procedure Recom m endat ions 

 

Much of the following recom m endat ions are based or procedures and protocols 

developed by the Radiat ion Em ergency Assistance Center and Training Site. Further 

reading and excellent  dem onst rat ions of procedures m ay be found at  the following 

web sites:  

• Managing Radiat ion Em ergencies 

ht tp: / / orise.orau.gov/ reacts/ guide/ em ergency.htm # Decontam inat ion  

• Procedure Dem onstrat ions  

ht tp: / / orise.orau.gov/ reacts/ guide/ procedures.htm   

 

Com plete  decontam inat ion of an individual,  w hich returns to background 

levels on a  survey reading, is not  alw ays possible because som e radioact ive  

m aterial can rem ain f ixed on the skin surface or rem ain in a w ound. 

Decontam inat ion should be only as thorough as pract ica l. ( REAC/ TS, 2 0 0 7 )  

 

 

Decontam inat ion Procedure Recom m endat ions for  Severely I ll 

or  I njured Pat ients 

  

Prior to ent ry into the RED Radiat ion Control Treatm ent  Area: 

 

1. Rem ove pat ient ’s clothing (secure in plast ic bags)  

2. Wrap the pat ient  in clean sheets and t ransfer him / her t o a clean st retcher  

3. Transport  direct ly to the crit ical care t reatm ent  area (RED Treatm ent  Area)  

 

After ent ry into RED Radiat ion Control Treatm ent  Area: 

 

4. Conduct  a thorough survey within t reatm ent  area as soon as possible, 

sim ultaneous with m edical t reatm ent . [ For a photo slide show on how to 

survey a supine pat ient  go to REACTS web site for Procedures at  

ht tp: / / orise.orau.gov/ reacts/ guide/ procedures.htm  and click on Surveying for  

Radiat ion Contam inat ion .]  

5. Docum ent  results 

6. Pat ient ’s m edical condit ion should be stabilized prior to decontam inat ion 

7. Once stabilized, if contam inated wounds are found, these should be 

decontam inated prior to full body or intact  skin decontam inat ion [ See Wound 

Decontam inat ion Protocol on following pages]  

http://orise.orau.gov/reacts/guide/emergency.htm#Decontamination�
http://orise.orau.gov/reacts/guide/procedures.htm�
http://orise.orau.gov/reacts/guide/procedures.htm�
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8. I f contam inated intact  skin is found and pat ient  is stable, contam inated skin 

area m ay be draped, then washed under a st ream  of water and gent ly 

scrubbing with a soft  sponge or sterile gauze pads, surveying area frequent ly 

to reassess if procedure is working. [ For a photo slide show on how to 

decontam inate intact  sk in on a supine pat ient  go to REACTS web site for 

Procedures at  ht tp: / / orise.orau.gov/ reacts/ guide/ procedures.htm  and click on 

Decontam inat ing I ntact  Skin ]  

9. Gent le sponging for several m inutes followed by r insing, m ay repeat  unt il 

back to background reading or no contam inat ion reading does not  decrease 

1 0 . Excessive or  abrasive scrubbing should be avoided 

 

Decontam inat ion Procedure Recom m endat ions for  Stable 

Pat ients ( All Others)  
 

1. Pre-Decontam inat ion Survey  

 

• Priorit ize surveillance of the Head, Neck, Hands, Feet  and Shoulders 

• Mark contam inated areas on body in counts per m inute 

• I f unable to perform  survey due to surge of vict im s or not  enough 

equipm ent  send to decontam inat ion if the pat ient  is obviously covered in 

high- risk debris from  the explosive site 

 

2. Rem ove Contam inated clothing ( rem oves 75-90%  of contam inat ion)  

 

• Designate a holding area for contam inated clothing away from  care area 

• Rem ove clothing carefully avoiding the face as m uch as possible 

• Graphic or pictorial inst ruct ions should be available to dem onst rate the 

proper m eans of rem oving contam inated clothing  

• Pulling clothing over the head, such as T-shirts and sweaters, should be 

avoided and cut  away instead 

• Label bags as radioact ive and follow pat ient  ident ificat ion procedures 

 

3. Com plete Basic Decontam inat ion Wash 

 

• Copious am ounts of tepid water  

• Gent le soap 

• No scrubbing ( increases chance of internal uptake)   

• No hair condit ioner (decreases rem oval of m aterial from  hair)  

• Avoid water runoff from  entering the eyes, nose, m outh, or  open wounds 

• Hot  part icles m ay need to be rem oved individually in t reatm ent  areas (see 

Em bedded Hot  Part icle Protocol on page 61)  

 

 

 

4. Post  Decontam inat ion Survey:   

 

• I f feasible, conduct  post -decontam inat ion survey  

• I f st ill greater > 1000 cpm , repeat  whole body decontam inat ion with a goal 

of reducing contam inat ion   

http://orise.orau.gov/reacts/guide/procedures.htm�
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• Stop decontam inat ion if:  

 

 The pat ients clinical status precludes addit ional 

decontam inat ion showers  

 Addit ional at tem pts fail to reduce count  rates 

 The pat ients has undergone 3 whole body decontam inat ion 

at tem pts 

 

 

 

 

 
Special Decontam inat ion Procedures 
 

Localized sk in contam inat ion  

 

1. Put  on exam inat ion gloves 

2. Mark area of contam inat ion with m arker 

3. Drape area with adherent  drapes to prevent  contam inat ion from  entering 

other wounds or skin 

4. Treat  area by gent ly scrubbing with soft  sponge or sterile gauze pads, do not  

abrade or injure skin 

5. Treat  highest  areas contam inat ion first , then work away from  area 

6. Place used gauze pads and/ or surgical sponges in plast ic bag and label with 

appropriate warning label 

7. Mild st icky adhesive tape applied to skin then gent ly pulled off m ay also be 

effect ive in part icle rem oval 

8. Repeat  as necessary 

 

Eyes 

 

1. I rr igate with copious am ounts of water  

2. Make sure water does not  enter ear canals or other orifices, placing cot ton 

legates in ears m ay be helpful 

3. Survey irr igat ion fluid at  frequent  intervals 

4. After  decontam inat ion, observe for onset  of conjunct ivit is 

 

 

 

Stable pat ients should be opt im ally decontam inated pr ior  to entering any 

t reatm ent  areas.  
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Burns 

 

1. Rinse gent ly and cover 

2. Contam inated burns (chem ical, therm al)  are t reated like any other burn.   

3. Exudates will t rap m ost  of the contam inat ion 

4. Contam inants will slough off with the burn eschar.  

5. Leave blisters closed 

6. Dressings and bed linens can becom e contam inated and should be handled 

appropriately 

W ounds 

 

I n a contam inat ion incident , any wound m ust  be considered contam inated unt il 

proven otherwise. When wounds are contam inated, the physician m ust  assum e that  

uptake ( internal contam inat ion)  has occurred. Appropriate act ion is based on half-

life, radiotoxicity, and the am ount  of radioact ive m aterial. I t  is im portant  to consult  

experts as soon as possible and to init iate m easures that  prevent  or m inim ize uptake 

of the radioact ive m ater ial into body cells or t issues.  
 

1. I deally a wound should be decontam inated prior to whole body 

decontam inat ion of intact  skin. During a m ass casualty incident , this may be 

im possible.   

2. I f whole body decontam inat ion is conducted first  then the contam inated 

wounds should be covered with a waterproof dressing pr ior  t o whole body 

decontam inat ion 

3. After  whole body decontam inat ion:  

4. Rem ove waterproof dressing. Contam inated wounds are first  draped, 

preferably with a waterproof m aterial, to lim it  the spread of radioact ivity.  

5. I rr igate wound gent ly with saline or water and contain effluent  ( in absorbent  

m aterial, container, or discard in drain) .  More than one irr igat ion is usually 

necessary 

6. Do not  scrub harshly or abrasively 

7. Survey wound after each irr igat ion 

8. Contam inated drapes should be rem oved before each m onitoring for accurate 

results 

9. Following repeated irr igat ions, the wound is t reated like any other wound  

10. I f the preceding decontam inat ion procedures are not  successful, and the 

contam inat ion level is st ill seriously high, convent ional debridem ent  of t he 

wound m ust  be considered. Excision of vital t issue should not  be init iated unt il 
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expert  m edical or  health physics advice is obtained. Debrided or excised 

t issue should be retained for health physics assessm ent .  

Contam inated Hairy Areas: 

1. DO NOT SHAVE HAIR 

2. Survey area and record results 

3. Wrap or posit ion the pat ient  to avoid the spread of contam inat ion 

4. Wash area with soap or sham poo (no condit ioner)  and water  

5. Dry with clean uncontam inated towel 

6. Re-survey 

7. I f contam inat ion persists, repeat  washing with m ild soap or sham poo (without  

condit ioner)  and warm  water, unt il o further reduct ion in contam inat ion can 

be achieved 

Em bedded Hot  Part icles 

Em bedded part icles, if visible, can be rem oved with forceps or by using a water-pik. 

Puncture wounds containing radioact ive part icles, especially in the fingers, can be 

decontam inated by using an "en bloc"  full thickness skin biopsy using a punch biopsy 

inst rum ent .  

1. Rem ove hot  part icles with surgical inst rum ents NEVER HANDLE 

CONTAMINATED PARTI CLES WITH HANDS 

2. Place any hot  part icles in a lead container (pig)  available from  the Nuclear 

Medicine departm ent  or  Radiat ion Safety Officer  

 

Never Handle Radioact ive Fragm ents w ith Hands!!! 

Use inst rum ents such as forceps or  clam ps. 
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Decontam inat ion of Non- am bulatory Pat ients w ithout  Life 

Threatening Condit ions Procedure 

 

Pat ients who are either chronically or acutely im m obile require special m easures for 

decontam inat ion. Am bulatory devices such as prosthet ic lim bs, walkers, canes and 

wheelchairs should also be cleaned and returned to the pat ient  if possible.  

 

1. Pat ients already on st retchers or wheelchairs should enter the 

decontam inat ion area and have their personal property m anaged in the usual 

m anner except  prosthet ic devices, am bulatory aids, eyeglasses and 

wheelchairs (see below) . 

2. All clothing should be rem oved from  pat ient  and equipm ent  

• Avoid contam inat ing the m outh and nose 

• Cut  clothing down center of chest  and roll away from  face and out  from  

under pat ient   

• Secure clothing as radioact ive contam inat ion 

 

3. The pat ient  on the st ret cher or wheelchair should then be rolled with 

assistance through the shower and decontam inated  

• Health Care providers in PPE should act ively wash the pat ients with 

part icular concern to decontam inate underneath the pat ient  

• Decontam inate st ret cher or wheelchair sim ultaneously  

 

4. Dry pat ient  and t ransfer to a clean st retcher or wheel chair and cover in clean 

sheets or gown/ scrubs as indicated  

5. Staff decontam inates prosthet ics, am bulatory assistance devices and 

wheelchairs 

6. Perform  post -decontam inat ion radiological survey  

7. Pat ient ’s prosthet ics, am bulatory assistance devices and wheelchairs should 

be returned unless they are persistent ly contam inated (1000 cpm  by GM 

survey)  

8. Post  decontam inat ion t ransfer to a dry st retcher/ wheelchair is ideal if 

resources are available 

9. Consider designat ing st retchers to be “FOR DECONTAMINATI ON ONLY”   

10. Cover the st retcher with new sheets between pat ients. Transfer pat ient  to 

clean dry st retcher or  wheelchair following decontam inat ion. Wipe down the 

old st retcher, change the sheets, return to the queue and survey the 

st ret cher between pat ients if feasible. 
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Decontam inat ion of expired vict im s 
 

Determ ine whether a pat ient  is already dead or otherwise expectant  prior t o 

decontam inat ion or ent ry into your hospital facilit y. These pat ients should be t r iaged 

to the side and decontam inated last  after  the incident  is com pleted or has abated.  

 

A com plete guideline on the m anagem ent  of deceased vict im s can be found at  the 

CDC Radiat ion Em ergency Website, Guidelines for Handling Decedents Contam inated 

with Radioact ive Materials,  

ht tp: / / www.bt .cdc.gov/ radiat ion/ pdf/ radiat ion-decedent -guidelines.pdf last  accessed 

on Sept .  11, 2007.  

 

http://www.bt.cdc.gov/radiation/pdf/radiation-decedent-guidelines.pdf�


Sect ion 5 . Decontam inat ion of Pat ients during a  Contam inat ing Radiat ion I ncident  

 

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident  

64 

Table of Recom m ended Pat ient  Decontam inat ion Decisions 
 
The following recom m endat ions are to be a guideline for  surveyors who are 

conduct ing radiat ion surveys pre-  or  post -  decontam inat ion.  These readings are of 

greater significance if found over the face or upper body.  

 

Counts per  m inute  

( CPM)  
Dose rate  

( m rem / hour)  
Managem ent  

   

< 1 0 0  - 2 0 0  < 0 .0 5  - 0 .1  No further  decontam inat ion required 

   

> 2 0 0  to < 1 ,0 0 0  > 0 .1  to 0 .5  Search for  contam inat ion.  

 

Lim ited decontam inat ion such as 

clothing rem oval and focused cleaning 

w ith soap and w ater  

 

Pat ients m ay be discharged w ith count  

rate  < 1 ,0 0 0  CPM if  unsuccessful after 

3  at tem pts at  decontam inat ion  or  if  

surge of vict im s is lim it ing resources 

   

>  1 ,0 0 0  to 

< 1 0 ,0 0 0  

 

> 0 .5  to 5   Decontam inat ion and Resurvey 

 

Repeat  decontam inat ion unt il level is 

below  1 0 0 0  CPM or  unt il no further 

decontam inat ion is effect ive. 

   

> 1 0 ,0 0 0  to 

1 0 0 ,0 0 0  

> 5  to 5 0  Separate from  other  pat ients 

 

Send to front  of decontam inat ion line  

 

Decontam inate im m ediately 

Search for  “hot  part icle” 

 

Resurvey im m ediately follow ing 

decontam inat ion 

 

Repeat  decontam inat ion unt il level is 

below  1 0 0 0  CPM or  unt il no further 

decontam inat ion is effect ive. 

   

> 1 0 0 ,0 0 0  > 5 0  All of the above 

 

People w ith contam inat ion levels >  

1 0 0 ,0 0 0  cpm  are like ly to have 

internal contam inat ion and should be 

ident if ied as a pr ior it y for evaluat ion 

and t reatm ent  of internal 

contam inat ion ( CRCPD, 2 0 0 6 )  
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Sect ion 6 : Equipm ent  for Radiat ion I ncidents 

 

Sect ion Contents: 

 

• Descript ion of Survey Meters and Personal Dosim eters  

• Suggested Equipm ent  and Supplies Table 

• Special Considerat ions for  Planning for  Equipm ent  and 

Supplies 
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Radiat ion Control Equipm ent  Descript ions 

 
Geiger- Mueller ( GM)  Counters 

 

These are inst rum ents used to detect  radiat ion contam inat ion both on people and in 

the environm ent . These are the inst rum ents needed to survey (also called “ fr isking” )  

a pat ient , vict im , responder, or em ployee to see if they have been contam inated.  

Addit ionally, they would be needed to survey the area in and around the hospital 

during and after an event  to evaluate potent ial areas for  clean-up.  

 

 
 

 

 

 

 

Pancake Probe ( Pancake GM)   

 

A pancake probe detects alpha, beta, or gam m a radiat ion. I t  is m ost  efficient  at  

detect ing beta radiat ion. This probe begins to be less accurate as the count  rate 

(cpm )  increases above 100,000 cpm . By 400,000 cpm  it  will respond low by a factor 

of about  three, and therefore should not  be used above 400,000 cpm .  1 

 

This probe is best  for looking for low levels of 

radioact ive contam inat ion ( readout  in cpm )  on 

people or on surfaces (ground) . When it  is used 

to detect  gam m a radiat ion with readout  in 

m R/ hr, beta radiat ion can be shielded out . This 

is accom plished by facing the back of the probe 

towards the area being m onitored ( it  is desirable to put  the protect ive cap on as a 

light  shield when used in this m ode) .  

 

This probe is not  energy com pensated, m eaning that  it  will read m R/ hr accurately for 

the nuclide with which it  was calibrated (norm ally Cs-137) , but  m ay be inaccurate by 

up to a factor of five for  other nuclides.  1  

 

A typical background reading with this probe is 25-75 counts per m inute (cpm ) . 

 

 

Most  radiat ion control and decontam inat ion decisions w ill be m ade 

using w ith a  Geiger- Mueller  Survey Meter . 

Various probes, including those shown in this sect ion, can be 

at tached to a general-purpose survey m eter to provide a 

m easurem ent . The faceplate of an inst rum ent  m ay read in 

exposure rate (m R-m illiRoentgen-  or  R-Roentgen per hour or 

m Sv or Sv per hour) , or  it  m ay read in counts per m inute 

(cpm ) , or it  m ay have both scales on one faceplate. Note that  

if the inst rum ent  is reading in exposure rate, the 

m easurem ent  m ay not  be accurate unless the inst rum ent  was 

calibrated for the radionuclide being m easured. The m ost  

accurate inst rum ent  for  m easuring exposure rates of beta and 

gam m a em it ters is an ion cham ber, described later in this 

sect ion.1 
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Sodium  I odide Probe 

 

A sodium  iodide (NaI )  probe is used to detect  gam m a 

radiat ion only. I t  is able to detect  low levels of gam m a 

em it ters, and can be used in radiat ion fields up to about  200 

m R/ hr. I t  is useful in detect ing the presence of gam m a 

em it ters in a general survey, and can be used to locate 

discrete gam m a sources, or to survey people, property, or the 

environm ent .  

 

Background radiat ion can vary significant ly depending on the 

part icular type of sodium  iodide probe used. The range of 

“ typical”  background readings will depend on the size and 

thickness of the probe being used, for  exam ple:  

· For a 1”  x 1”  probe it  is 1,000-5,000 cpm  

· For a 2”  x 2”  probe it  is 5,000-25,000 cpm  and 

· For a 1”  x 1-m m  probe it  is 200-400 cpm . 

 

While a pancake GM probe is bet ter able to detect  low levels of contam inat ion on 

people and surfaces than a NaI  probe, the NaI  probe will be useful for  contam inat ion 

m onitoring in an RDD event  due to the ant icipated higher levels of contam inat ion 

that  could be encountered.  This probe is useful for doing area surveys, surveys of 

groups of people, and equipm ent  such surveys of am bulances in order to rapidly find 

high dose sources ( “hot  part icles’) .  

 

 

Alpha Part icle  Survey Meters 

 

A standard Geiger-Mueller  survey counter will not  

detect  alpha radiat ion because these short  range 

part icles cannot  penet rate the Geiger-Muller case.  

A thin window GM counter or an alpha scint illat ion 

probe is necessary. Most  advanced facilit ies should 

have access to an alpha-detect ing probe.  

 

 

 

Elect ronic ( Digita l)  Dosim eters 

 

Elect ronic dosim eters can be used to m easure an 

individual’s exposure to radiat ion, also called personal 

dosim et ry. I t  can also be used to detect  and m easure 

radiat ion. Generally, they m ay have a sm all sodium  iodide 

or a GM probe inside. Most  can be used in either a rate 

m ode, which gives exposure per unit  t im e, or an integrated 

m ode, which will give an accum ulated exposure for  the 

wearer unt il the inst rum ent  is reset . Often they have an 

alarm  that  can be set  t o alert  the user to a preset  radiat ion level or  cum ulat ive 

exposure. Note that  if a sodium  iodide probe is used it  m ay saturate in a high 

radiat ion field. 
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Personal Passive Detectors  

 

These are known as film  badges although the current  technology does not  use film .  

They render a good assessm ent  of individual radiat ion total dose over t he period 

used and are inexpensive.  All staff who will be potent ially exposed to a significant  

radiat ion dose should wear one. The badges do not  give real t im e readings and 

typically m ust  be sent  t o an outside cont ractor for  verificat ion for read out  of results.  

 

 

I onizat ion Cham ber  

 

A prim ary inst rum ent  with high accuracy for m easuring low levels of gam m a ray 

radiat ion.  Norm ally used for m easurem ent  of natural background and sm all 

m ult iples of background, such as around nuclear reactors.  They are gas filled 

cham bers and rely on m easuring the  elect r ic current  from  collect ion of the ionizat ion 

form ed (elect rons)  from  radiat ion passage. 

  

 

Mult i- channel Analyzer ( MCA)  

 

A m ult i- channel analyzer can ident ify the exact  radioisotope(s)  involved based on the 

energy spect ra of the gam m a radiat ion. They are expensive and require 

sophist icat ion in radiat ion detect ion to use them .   
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Suggested Em ergency Departm ent  Radiat ion Equipm ent  and Materia ls 

E=  Essent ia l O= Opt ional 

Equipm ent Type 
Suggested 

Am ount  I m portance 

 

Personal elect ronic  self- reading dosim eters 

(Dosimeters should be water resistant  if used in 

decontam inat ion showers) .  Personnel with direct 

pat ient  close contact  with contam inated vict ims or  

10-30  for RSO and 

pr imary persons 

direct ly at tending 

contam inated persons 

E 

Personal Passive dosim eters (OSL, TLD, film  

badges) 

For all staff persons 

involved 

E 

Geiger- Mueller ( GM)  Survey Meters with thin 

window  probe ( thickness < 2.0 mg/ cm 2 for  alpha) 

6 E 

Geiger-Mueller  (GM)-energy compensated for bet ter 

dose est imates 

1 O 

Ludlum model (such as model 3-98)  with specialized 

probe for alpha detect ion 

1 O 

MCA Detector for isotopic analysis 1 O 

Area Radiat ion Monitor 2 for ED entrances E 

Portal Monitor 1 O 

Clothing  ( Post  Decontam inat ion Treatm ent  Areas)  
  

Tyvek coveralls or Scrubs 3-5 x no. of staff 

responding to event  

E 

Surgical gloves, masks and caps  *  E 

Disposable shoe cover ings (plast ic)  3-5 x no. of staff 

responding to event  

E 

Surgical Gowns, Water Resistant   3-5 x no. of staff 

responding to event  

E 

Masking Tape ( to tape gloves, sleeves, and cuffs)  10-20 rolls E 

Clinical Equipm ent Type 
  

Blood tubes (EDTA preservat ive) 100-250 E 

Specimen cups 100-250 E 

24 hour Ur ine Specimen Containers 25-100  

Contam ination Control Equipm ent  Type 
  

Redressing “modesty packs”  or Tyvek suit  for post  

decontam inat ion clothing, slippers 

100-500 E 

Plast ic Bags ( large)  ( for  discarded clothing, supplies) 500 E 

Tape (heavy)  Duct  or other ( tape floor cover ings, 

plast ic sheet ing) 

 

25-50 Rolls 

E 

Absorbent  Towels (clean up spills and to assist  with 

decontam inat ion of pat ients in Red Radiat ion Control 

Treatment  Area) 

* 500-1000 E 

Scrub Brushes (soft )  500-1000 E 

Plast ic Sheet ing (used for cover ing equipment , 

st retchers, portable X-Ray machines, etc.)  

* Mult iple rolls for each 

area 

E 

Soap  E 

Permanent  markers 10 boxes O 

Radiat ion Area Signs * Mult iple for each area E 

Hazardous Waste Containers, bags or drums ( large)  

[ Must  label for use]  

* Mult iple for each area E 

Adsorbent  Floor Cover  (Heavy  or plast ic-backed 

paper or butcher paper to cover floors and hallways) 

* Mult iple rolls for each 

area and hallways 

O 
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Suggested Em ergency Departm ent  Radiat ion Equipm ent  and Materia ls ( Cont ’d)  

E=  Essent ia l O= Opt ional 

Equipm ent Type 
Suggested 

Am ount  I m portance 

Waterproof wound dressings (such as Tegaderms, 

used to cover wounds while pat ient  goes through 

decontam inat ion)  

* 500 O 

Plast ic wrap (such as Saran Wrap, used to cover skin 

with adherent  contam inat ion)  

* 25 Rolls  

Ster ile Gauze pads (Useful for careful wound 

decontam inat ion or skin decontam inat ion)  

*  E 

Caut ion line tape to mark off per imeters of radiat ion 

control areas 

10-20 Rolls O 

St icky step-off pads (useful to keep contam inat ion 

from tracking around area) 

100-500 O 

Contam inat ion survey forms 500-1000 E 

 

* Specia l Considerat ions for  Planning Equipm ent  and Supplies for a 

Contam inat ing Radiological I ncident  

 

I ndividuals responsible for planning and stocking equipm ent  and supplies for a 

contam inat ing radiat ion incident  m ust  take into account  the special needs that  staff 

will require in order to respond safely and to lim it  the am ount  of secondary 

contam inat ion that  could occur in the facilit y.  Supplies should be especially stocked 

for  the Red Radiat ion Cont rol Treatm ent  Area, since pat ients will be requiring 

decontam inat ion simultaneously with t reatm ent . 

 

• Covering floors and hallways with an absorbent  floor covering will lim it  the 

am ount  of contam inat ion that  m ay occur especially in the Red Radiat ion 

Cont rol Treatm ent  Area, where pat ients m ay be decontam inated in room s;  

• Wound care will require large am ounts of absorbent  gauze, water proof 

drapes,  and large basins to collect  the water used to decontam inate wounds;  

• Absorbent  towels are bet ter than m ops to clean up spills on floors;  m ops tend 

to spread contam inat ion around rather than clean it  up;  

• Healthcare providers will be changing gloves frequent ly if caring for 

contam inated pat ients;   

• Outer gowns should also be changed after caring for  each contam inated 

pat ients and if going into the buffer zones or other areas to eat  or drink 

during breaks;  

• Hazardous waste receptacles will need to be located in m ult iple locat ions and 

it  is expected that  hazardous waste bags will be needed for both the pre-

decontam inat ion area, as well as through out  any t reatm ent  areas where 

contam inated pat ients m ay need to be cared for,  such as wound care areas or 

Red Radiat ion Cont rol Treatm ent  Areas;  and, 

• Wound care requires special considerat ion for covering while pat ient  goes 

through decontam inat ion to prevent  contam inants washing into wound, and 

pat ients with persistent  contam inat ion on skin that  is unable to be rem oved 

should have these areas covered with som e type of water proof dressing prior 

to discharge. 
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Sect ion 7 : Training Resources and Com petencies 

for Radiat ion I ncidents 

 

Sect ion Contents: 

 

• I nt roduct ion   

• Essent ia l Training Com petencies for  First  Receivers 

• Training Resources  
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I nt roduct ion 
 

All staff m em bers who m ay be involved in a radiat ion disaster response should 

receive radiat ion response t raining annually. RDD t raining is crit ical for t hese 

responders because specialized resources or hospital/ radiological subject  m at ter 

experts m ay not  be im m ediately available to assist  them  at  the onset  of em ergency 

response.  

 

Training for em ergency response following an RDD event  should achieve several 

essent ial object ives, including:  

• Enhancing personnel’s’ abilit y to take appropriate m easures to protect  

them selves and the public;  and 

• I ncreasing personnel’s’ confidence when m anaging an em ergency that  

involves radioact ive m aterials or radiat ion. 

 

 

Essent ia l Training Com petencies 

 
All em ergency response personnel should be t rained at  a level corresponding to the 

dut ies and responsibilit ies that  they will be expected to perform  during a radiological 

incident . Planners can establish t raining program s for  em ergency responders and 

receivers as well as radiat ion expert s who could be called to assist  responders after 

an RDD event .   

 

• First  Receivers 

 

First  receivers, healthcare workers who m ight  r isk exposure when hospitals or 

healthcare facilit ies receive contam inated pat ients, should be t rained 

specifically to receive contam inated pat ients after  a m ass casualty incident . 

The Nat ional Council on Radiat ion Protect ion and Measurem ents’ (NCRP)  Key 

Elem ents of Preparing Em ergency Responders for Nuclear and Radiological 

Terrorism , NCRP Com m entary No. 19 ident ifies essent ial knowledge, skills, 

and abilit ies that  first  receivers will require to prepare for and to respond to 

an RDD event .1. See Essent ial Training Com petencies at  end of chapter.  

 

 

• Medical Facility/ Academ ic Radiat ion Experts ( Subject  Mat ter Experts)  

 

Plans can include guidelines for  t raining radiat ion experts to understand basic 

em ergency response requirem ents and procedures. These SMEs can be 

t rained to integrate their technical knowledge into the local em ergency 

response fram ework. Training also could em phasize the applicat ion of t heir 

radiological expert ise to local requirem ents, resources, and likely RDD 

incident  condit ions. 
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Essent ia l Training Com petencies*  

 

For First  Receivers 
 

Healthcare workers at  a hospital receiving irradiated or contam inated vict ims 

for t reatment  may be termed first  receivers (OSHA, 2005a) . This group is a 

sub-set  of emergency responders. However, f irst  receivers are usually 

remote from the locat ion where the incident  occurred. Thus the exposure of 

first  receivers is lim ited to the radioact ive m aterial arr iv ing at  the hospital as 

a contam inant  on vict ims and their clothing or personal effects. First  

receivers typically include personnel in the following roles:  clinicians 

(physicians, nurses, nurse pract it ioners, physician assistants, and others)  

and other hospital staff who have a role in receiving and t reat ing 

contam inated vict ims (e.g., t r iage, decontam inat ion, medical t reatment , and 

security)  and those whose roles support  these funct ions (e.g., set  up and 

pat ient  t racking) . 

 

A.3 .1  Aw areness Level 

This level is appropr iate for hospital personnel, such as adm inist rators, 

maintenance or office staff members that  are not  direct ly involved in the 

t r iage, decontam inat ion or medical t reatm ent  of irradiated or contam inated 

pat ients. First  receivers at  the awareness level should have sufficient  t raining 

or sufficient  exper ience to demonst rate competency in:  

•  being aware of the dist inct ion between an irradiated and a 

contam inated pat ient , as  well as the difference between being 

internally and externally contam inated;  

•  being aware that  the radiat ion hazard to at tending personnel from an 

irradiated pat ient  is zero, and that  from m ost  contam inated pat ients it  

is m inimal;  

•  being aware of the necessity for access cont rol to areas where 

potent ially contam inated pat ients are being received and t reated;  and 

•  being sensit ive to the part icular needs of vict ims of nuclear and 

radiological incidents. 

 

A.3 .2  Operat ions Level 

Personnel involved with receipt , t r iage, init ial medical t reatment , and 

decontam inat ion of pat ients should be t rained at  the operat ions level, which 

includes ( in addit ion to the awareness level competencies) , competency in:  

•  knowing medical t r iage, and part icular ly the necessity of assessing 

t raumat ic injury and medical condit ions pr ior to considerat ion of 

radiat ion exposure or contam inat ion;  

•  knowing contam inat ion cont rol methods, and that  removing clothing 

removes most  external contam inat ion;  

•  recognizing that  mass casualt ies may overwhelm  health care 

resources and adaptable t r iage methods will be indicated, including the 
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use of the onset  of t ime to vom it ing as a key indicator of the radiat ion 

dose and prognosis;  

•  being aware of the psychosocial impacts of nuclear and radiological 

incidents, including their potent ial effects on the general public and on 

responders;  

•  knowing methods for decontam inat ion of radioact ive m ater ials from 

skin and wounds;  

•  taking a medical history and conduct ing a physical exam inat ion;  

•  knowing the prodromal signs and symptoms of ARS and the 

importance of not ing their t ime of onset , durat ion and severit y;  

•  being aware of the usefulness of nasal swabs for evaluat ing the 

presence of internal contam inat ion via inhalat ion;  

•  being aware of the availabilit y of cytogenet ic biodosimetry;   

•  knowing the need for an init ial complete blood count  and a repeat  

count  every 4 to 6 h to evaluate lymphocyte deplet ion kinet ics;  

•  being aware of a possible need for t reatm ent  for internal 

contam inat ion;  and 

•  knowing the potent ial medical complicat ions and management  of 

casualt ies with combined injur ies (e.g., radiat ion and thermal burns, 

radiat ion and wounds) . 

 

A.3 .3  Technician Level 

These are mainly the physicians and other medical staff who are responsible 

for the longer- term  m edical t reatment  of indiv iduals who are significant ly 

irradiated or internally contam inated. These indiv iduals should have 

competency in:  

•  knowing the levels of radiat ion dose associated with the onset  of 

dermal (skin)  manifestat ions;  

•  knowing the levels of radiat ion dose associated with ARS;  

•  obtaining cytogenet ic biodosimetry;  

•  knowing the therapeut ic and palliat ive t reatments for irradiated 

pat ients;  

•  knowing current  methods for the t reatment  for internal 

contam inat ion;  

•  understanding the psychological impacts of nuclear and radiological 

incidents, and of resources and approaches for assist ing pat ients and 

their fam ilies;  and 

•  managing casualt ies with combined injur ies. 
 

* Excerpted from  NCRP Com m entary No. 19, Key elem ents of preparing em ergency 

responders for nuclear and radiological terrorism . NCRP, Dec. 2005. 
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Training Resources 
 
NYC DOHMH CBRNE Tra ining Program  

ht tp: / / www.nyc.gov/ htm l/ doh/ htm l/ bhpp/ bhpp- t rain-cbrne.shtm l  

 

NYC DOHMH Radiological Detect ion Equipm ent  Tra ining Program  

ht tp: / / www.nyc.gov/ htm l/ doh/ htm l/ bhpp/ bhpp- t rain-cbrne- rad.shtm l  

 

Yale New  Haven Center for  Em ergency Preparedness Disaster  Response  

provides narrated CD-ROMs of their int roductory course, " I nt roduct ion to Em ergency 

Managem ent  (EM 103) ,"  and " Int roduct ion to Radiological Em ergency Preparedness 

(EM 110) ,"  upon request .  Contact  Yale New Haven Center for  Em ergency 

Preparedness and Disaster Response, 1 Church St reet , 5th Floor, New Haven, CT 

06510 

Phone:  (203)  688-3224 Fax:  (203)  688-4618 E-m ail:  Center@ynhh.org.  Web site 

ht tp: / / ynhhs.em ergencyeducat ion.org/  .  

 

DOE Office of Em ergency Managem ent ’s Transportat ion Em ergency 

Preparedness Program  ( TEPP)  was developed as a nat ionwide program  to ensure 

t raining consistency for responders involved in a radiological m aterial t ransportat ion 

incident  response. The Modular Em ergency Response Radiological Transportat ion 

Training provides m ater ials on such topics as radioact ive m aterials, init ial response 

issues, radiological inst rum entat ion, incident  cont rol, and offensive act ions at  

radioact ive m aterial incident  sites. 

ht tp: / / www.em .doe.gov/ TEPPPages/ TEPPTraining.aspx   

 

Centers for Disease Control and Prevent ion ( CDC) , Public Health Training 

Netw ork :  The CDC Radiat ion Studies Branch provides health personnel with courses 

on radiat ion principles, signs and sym ptom s of radiat ion syndrom e, decontam inat ion 

procedures, possible radioact ive m aterial release scenarios, radiat ion protect ive 

m easures, and evacuat ion and sheltering guidelines.  The m ain web site for  the CDC 

Radiat ion Em ergencies can be found at  ht tp: / / www.bt .cdc.gov/ radiat ion/  .  Specific 

t raining m aterials include:  

 

• Sm ith, Jam es M.  I nter im  Guidelines for Hospita l Response to Mass 

Casualt ies from  a Radiological I ncident .   Decem ber 2003.  

ht tp: / / www.bt .cdc.gov/ radiat ion/ pdf/ MassCasualt iesGuidelines.pdf 

98 page overview of m anagem ent  of radiat ion events.  First  37 pages are 

glossary with dozens of hyper- links for addit ional resources, followed by a 

prim er on radiat ion.  The docum ent  describes general m anagem ent , 

m aking broad recom m endat ions for care.  I ncludes m ental health 

concerns, com m unity involvem ent  issues, and ends with a brief glossary 

of radiat ion detect ion equipm ent . 

 

• Radiological Terrorism : A Tool Kit  for Em ergency Services 

Clinicians 

I ncludes several item s that  m ay be useful for em ergency services 

clinicians including videos, handouts, and fact  sheets. 

ht tp: / / www.bt .cdc.gov/ radiat ion/ toolkit .asp 

 

• Video W ebcast : Medical Response to Nuclear  &  Radiological 

Terrorism  

http://www.nyc.gov/html/doh/html/bhpp/bhpp-train-cbrne.shtml�
http://www.nyc.gov/html/doh/html/bhpp/bhpp-train-cbrne-rad.shtml�
mailto:%20Center@ynhh.org�
mailto:Center@ynhh.org�
http://ynhhs.emergencyeducation.org/�
http://www.em.doe.gov/TEPPPages/TEPPTraining.aspx�
http://www.bt.cdc.gov/radiation/�
http://www.bt.cdc.gov/radiation/pdf/MassCasualtiesGuidelines.pdf�
http://www.bt.cdc.gov/radiation/toolkit.asp�
http://www.bt.cdc.gov/radiation/toolkit.asp�
http://www.bt.cdc.gov/radiation/toolkit.asp�
http://www2.cdc.gov/phtn/webcast/radiation-04/default.asp�
http://www2.cdc.gov/phtn/webcast/radiation-04/default.asp�


Sect ion 7 : Tra ining Resources and Com petencies for  Radiat ion I ncidents 

 

 

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident  

76 

Feb 10, 2004. I nst ructs clinicians on how to dist inguish between radiat ion 

exposure & contam inat ion;  recognize the signs & sym ptom s of acute 

radiat ion syndrom e & cutaneous radiat ion syndrom e;  & decontam inate a 

pat ient . ht tp: / / www2.cdc.gov/ phtn/ webcast / radiat ion-04/ default .asp  

 

• Video: Just  in  Tim e Training for Hospita l Clinicians  

Brief video covering key radiat ion principles & radiological procedures 

ht tp: / / www.bt .cdc.gov/ radiat ion/ just int im e.asp  

 

• Radiological Terrorism : Em ergency Managem ent  Pocket  Guide for 

Clinicians  

Printable version of CDC’s quick reference radiological response pocket  

guide for clinicians. 

ht tp: / / www.bt .cdc.gov/ radiat ion/ pdf/ clinicianpocketguide.pdf  

 

• Training: "Radiological Terror ism : Medical Response to Mass 

Casualt ies"  

I nteract ive self- study t raining intended to provide clinician educat ion on 

local m edical response to m ass casualt ies during the im m ediate afterm ath 

of a radiological or nuclear terrorism  incident . 

ht tp: / / www.bt .cdc.gov/ radiat ion/ m asscasualt ies/ t raining.asp  

 

• Fact  Sheet : Acute  Radiat ion Syndrom e  

What  physicians need to know about  the presentat ion, diagnosis, & 

t reatm ent  of pat ients with acute radiat ion syndrom e. 

ht tp: / / www.bt .cdc.gov/ radiat ion/ arsphysicianfactsheet .asp  

 

• Fact  Sheet : Prenata l Radiat ion Exposure  

What  physicians need to know about  diagnosing, t reat ing, & advising 

pregnant  wom en who have been exposed to radiat ion. 

ht tp: / / www.bt .cdc.gov/ radiat ion/ prenatalphysician.asp  

 

• Fact  Sheet : Cutaneous Radiat ion I njury  

What  physicians need to know about  the presentat ion, diagnosis, & 

t reatm ent  of pat ients with cutaneous radiat ion injury. 

ht tp: / / www.bt .cdc.gov/ radiat ion/ criphysicianfactsheet .asp  

 

• Guidelines for Handling Decedents Contam inated w ith Radioact ive 

Mater ials  

Detonat ion of a nuclear weapon or act ivat ion of a radiological dispersal 

device could cause radioact ively contam inated decedents. These 

guidelines address how m edical exam iners, coroners, and funeral directors 

should handle decedents in both of these scenarios.  

ht tp: / / www.bt .cdc.gov/ radiat ion/ pdf/ radiat ion-decedent -guidelines.pdf  

 

Federa l Em ergency Managem ent  Agency, Em ergency Managem ent  I nst itute :  

The Em ergency Managem ent  I nst itute offers t radit ional courses as well as 

downloadable, Web-based, and com puter-based t raining. The Nat ional Em ergency 

Training Center's (NETC)  Virtual Cam pus, 

ht tp: / / t raining.fem a.gov/ VCNew/ isnote.asp, is the FEMA’s online t raining site. NETC 

Virtual Cam pus courses are intended for em ergency m anagem ent  personnel, fire 

service personnel, em ergency responders, Departm ent  of Hom eland Security 
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personnel, and the public. Sam ple applicable courses include:   

 

• I S- 1 0 0 .HC I nt roduct ion to the I ncident  Com m and System  for 

Healthcare / Hospita ls  

 

• I S- 2 0 0 .HC Applying I CS to Healthcare Organizat ions  

 

• I S- 3 0 1  Radiological Em ergency Response  

 

• I S- 3 0 2  Modular  Em ergency Radiological Response Transportat ion 

Training 

 
• I S- 3 3 0  Refresher  Course for Radiological Response 

 

• I S- 3 3 1  I nt roduct ion to Radiological Em ergency Preparedness ( REP)  

Exercise Evaluat ion 

 

Oak Ridge I nst itute  for Science and Educat ion's ( ORI SE)  Radiat ion 

Em ergency Assistance Center/ Training Site ( REAC/ TS) :  REACT/ TS Offers on-

line several educat ional m aterials in handling radiat ion em ergencies. Addit ionally, 

REAC/ TS offers t raining courses in Oak Ridge, TN. ORISE is also accredited to 

provide cont inuing m edical educat ion for physicians by the Accreditat ion Council for 

Cont inuing Medical Educat ion. ht tp: / / orise.orau.gov/ reacts/    Specific t raining 

m aterials provided by REAC/ TS include:  

 

• Guidance for  Radiat ion Accident  Managem ent  The inform at ion provided 

here addresses not  only basic explanat ions and definit ions related to radiat ion 

but  also offers guidance to those responding both at  the scene of an accident  

(pre-hospital)  and at  the hospital.  

ht tp: / / orise.orau.gov/ reacts/ guide/ index.htm   

 

• Basics of Radiat ion  On- line m aterials that  explain in sim ple term s the 

basics of radiat ion ht tp: / / orise.orau.gov/ reacts/ guide/ define.htm   

 

• REAC/ TS Poster: Radiat ion Pat ient  Treatm ent  

ht tp: / / orise.orau.gov/ reacts/ com bined- injury.htm   

 

Departm ent  of Hom eland Secur ity offers an online Com pendium  of Federal 

Terrorism  Training for State and Local Audiences. The Com pendium  is m eant  to help 

responders ident ify and access available resources. Several of these courses include 

RDD incident  response operat ions. 

ht tp: / / www.dola.colorado.gov/ dem / publicat ions/ FEMA_Training_Com pendium .pdf  

 

Departm ent  of Hom eland Secur ity W orking Group on Radiological Dispersal 

Device  ( RDD)  Preparedness.  This docum ent , a j oint  venture of the Departm ent  of 

Hom eland Security, The Departm ent  of Veterans affairs and the Departm ent  of 

Health and Hum an Services, is com prehensive and easily understood by the general 

planner and healthcare professional.  

ht tp: / / www1.va.gov/ em shg/ docs/ Radiological_Medical_Counterm easures_Indexed-

Final.pdf 
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Arm ed Forces Radiological Research I nst itute ( AFRRI )  offers a t raining course, 

“Medical Effects of I onizing Radiat ion,”  at  AFRRI  and at  other venues throughout  the 

count ry. The course provides m edical and operat ional personnel with up- to-date 

inform at ion concerning the biom edical consequences of radiat ion exposure, how the 

effect s can be reduced, and how to m edically m anage casualt ies. 

ht tp: / / www.afrr i.usuhs.m il/ out reach/ m eir/ m eir.htm    

Training m aterials and resources available on- line include the following:  

• Terrorism  w ith I onizing Radiat ion General Guidance Pocket  Guide—A 

Departm ent  of Veterans Affairs docum ent ,  this guide provides inform at ion for 

dealing with terrorism  involving ionizing radiat ion. I t  includes such topics as 

diagnosis, t reatm ent  considerat ion, decontam inat ion procedures, and public-

health report ing procedures. When an em ergency occurs, the Pocket  Guide 

can be consulted quickly for aid in assessing and cont rolling the situat ion. 

ht tp: / / www.afrr i.usuhs.m il/ www/ out reach/ pdf/ pcktcard.pdf  

• Medical Managem ent  of Radiological Casualt ies Handbook –  Published  

in April 2003 by the AFRRI , the Handbook provides concise supplem ental 

reading m aterial for the AFRRI  Medical Effects of I onizing Radiat ion (MEIR)  

Course. I t  and the MEIR Course are designed to prepare m edical-care 

providers t o t reat  injuries com plicated by ionizing- radiat ion exposure and 

radioact ive contam inat ion. 

ht tp: / / www.afrr i.usuhs.m il/ www/ out reach/ pdf/ 2edm m rchandbook.pdf  

• AFRRI  Adult / Pediat r ic Field Medical Record –  Provides a convenient  one-

page form  for recording em ergency m edical inform at ion in the field. 

Applicable for  both adult  and pediat r ic cases. 

ht tp: / / www.afrr i.usuhs.m il/ www/ out reach/ pdf/ afrr iform 330.pdf  

• AFRRI  Biodosim et ry W ork Sheet—Provides a four-page data-ent ry work 

sheet  for gathering fact s about  a case of radiat ion exposure, including the 

source and type of radiat ion, the extent  of exposure, and the nature of the 

result ing injuries. Applicable to both adult  and pediat r ic cases. 

ht tp: / / www.afrr i.usuhs.m il/ www/ out reach/ pdf/ afrr iform 331.pdf  

• AFRRI  Radiocesium  W orksheet—Provides steps for screening pat ients 

suspected or confirm ed of having been exposed to radiocesium  during a 

radiat ion dispersal device (RDD)  event . 

ht tp: / / www.afrr i.usuhs.m il/ www/ out reach/ pdf/ afrr iform 335.pdf   

 

U.S. Departm ent  of Labor Occupat ional Safety &  Health Adm inistrat ion 

This is an essent ial reference site for Emergency Planners involved in Occupational 

Safety and Health. The site features basic information on Radiological Dispersal 

Devices (RDD), ionizing radiat ion safety facts and a hot - link to Ready.gov. 

ht tp: / / www.osha.gov/ SLTC/ emergencypreparedness/ radiat ion_sub.html 

 

Nuclear Regulatory Com m ission The US Nuclear Regulatory Commission 

oversees the licensing of nuclear power plants and other civilian use of nuclear 

materials.  There are descript ions of nuclear reactors and the nuclear fuel cycle as 

well as numerous highly technical regulatory documents which are only 

comprehendible by specialists in these fields.  The Emergency Planning materials is 

focused on nuclear reactors with peripheral information about  radiological dispersal 

devices. There is also information focusing on public educat ion of the relat ive safety 

of radiat ion, especially as it  relates to civilian power source. There is lit t le addit ional 
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information for hospital planning for a radiological event  that  does not  direct ly 

involve nuclear reactor. ht tp: / / www.nrc.gov/  

 

Health Physics Society 

This site has detailed and accurate information which is easily understood. I t  

contains mult iple authoritat ive references and posit ion statements. www.hps.org/  

• An excellent  Microsoft  PowerPoint  presentat ion created by the Health Physics 

Society on “Em ergency Managem ent of Radiat ion Casualt ies” can be 

found at   ht tp: / / hps.org/ hsc/ documents/ emergency.ppt   

 

Nat ional Council on Radiat ion Protect ion ( NCRP)  The National Council on 

Radiat ion Protect ion and Measurement  was founded by congressional charter in 

1964 to become the scient ific experts for the United States. I t  is independent  of the 

Federal Agencies above. The NCRP documents are the nat ional standards for 

radiat ion protect ion. ht tp: / / www.ncrponline.org/   Manuals that  can be ordered from 

this site are considered the gold standard for radiological response include:  

 

• Com m entary No. 1 9  -  Key Elem ents of Preparing Em ergency 

Responders for Nuclear and Radiological Terrorism  ( 2 0 0 5 )   

 

• Report  No. 1 3 8  -  Managem ent of Terrorist  Events I nvolving 

Radioact ive Material ( 2 0 0 1 )  

 

• Report  No. 6 5  -  Managem ent of Persons Accidentally Contam inated 

w ith Radionuclides ( 1 9 7 9 )
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Glossary of Radiological Term s 

Adapted from  the CDC web site ht tp: / / www.bt .cdc.gov/ radiat ion/ glossary.asp 
  

   A |  B |  C |  D |  E |  F |  G |  H |  I  |  J |  K |  L |  M |  N  |  O |  P |  Q |  R 

|  S |  T |  U |  V |  W  |  X |  Y |  Z 

A  

Absolute r isk: the proport ion of a populat ion expected to get  a disease over a 

specified t im e period. See also r isk, relat ive r isk.  

Absorbed dose: the am ount  of energy deposited by ionizing radiat ion in a unit  

m ass of t issue. I t  is expressed in units of j oule per kilogram  (J/ kg) , and called “ gray”  

(Gy) . For m ore inform at ion, see “Prim er on Radiat ion Measurem ent ”  at  t he end of 

this docum ent . 

Act ivity ( radioact ivity) : the rate of decay of radioact ive m aterial expressed as the 

num ber of atom s breaking down per second m easured in units called Becquerel’s or 

curies. 

Acute exposure: an exposure to radiat ion that  occurred in a m at ter  of m inutes 

rather than in longer, cont inuing exposure over a period of t im e. See also chronic 

exposure, exposure, fract ionated exposure. 

Acute Radiat ion Syndrom e ( ARS) : a serious illness caused by receiving a dose 

greater than 75 rads of penet rat ing radiat ion to the body in a short  t ime (usually 

m inutes) . The earliest  sym ptom s are nausea, fat igue, vom it ing, and diarrhea. Hair 

loss, bleeding, swelling of the m outh and throat , and general loss of energy m ay 

follow. I f the exposure has been approxim ately 1,000 rads or m ore, death m ay occur 

within 2 – 4 weeks. For m ore inform at ion, see CDC’s fact  sheet  “Acute Radiat ion 

Syndrom e”  at  ht tp: / / www.bt .cdc.gov/ radiat ion/ ars.asp. 

Air burst : a nuclear weapon explosion that  is high enough in the air to keep the 

fireball from  touching the ground. Because the fireball does not  reach the ground and 

does not  pick up any surface m aterial, the radioact ivit y in the fallout  from  an air 

burst  is relat ively insignificant  com pared with a surface burst .  For m ore inform at ion, 

see Chapter 2 of CDC’s Fallout  Report  at  

ht tp: / / www.cdc.gov/ nceh/ radiat ion/ fallout / fallout report .pdf.  

Alpha part icle: the nucleus of a helium  atom , m ade up of two neut rons and two 

protons with a charge of + 2. Certain radioact ive nuclei em it  alpha part icles. Alpha 

part icles generally carry m ore energy than gam m a or beta part icles, and deposit  that  

energy very quickly while passing through t issue. Alpha part icles can be stopped by 

a thin layer of light  m aterial, such as a sheet  of paper, and cannot  penet rate the 

outer, dead layer of skin. Therefore, they do not  dam age living t issue when outside 
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the body. When alpha-em it t ing atom s are inhaled or swallowed, however, they are 

especially dam aging because they t ransfer relat ively large am ounts of ionizing 

energy to living cells. See also beta part icle, gam m a ray, neut ron, x- ray. 

Am bient  a ir : the air that  surrounds us. 

Am ericium  ( Am ) : a silvery m etal;  it  is a m an-m ade elem ent  whose isotopes Am -

237 through Am -246 are all radioact ive. Am -241 is form ed spontaneously by the 

beta decay of plutonium-241. Trace quant it ies of am ericium  are widely used in 

sm oke detectors, and as neut ron sources in neut ron m oisture gauges.  

Atom : the sm allest  part icle of an elem ent  that  can enter into a chem ical react ion. 

Atom ic num ber: the total num ber of protons in the nucleus of an atom . 

Atom ic m ass unit  ( am u) : 1 am u is equal to one twelfth of the m ass of a carbon-12 

atom . 

Atom ic m ass num ber: the total num ber of protons and neut rons in the nucleus of 

an atom . 

Atom ic w eight : the m ass of an atom , expressed in atom ic m ass units. For exam ple, 

the atom ic num ber of helium -4 is 2, the atom ic m ass is 4, and the atom ic weight  is 

4.00026. 

B 

Background radiat ion: ionizing radiat ion from  natural sources, such as terrest r ial 

radiat ion due to radionuclides in the soil or cosm ic radiat ion originat ing in outer 

space. 

Becquerel ( Bq) : the am ount  of a radioact ive m aterial that  will undergo one decay 

(disintegrat ion)  per second. For m ore inform at ion, see “Prim er on Radiat ion 

Measurem ent ”  at  the end of this docum ent .  

Beta part icles: elect rons ejected from  the nucleus of a decaying atom . Although 

they can be stopped by a thin sheet  of alum inum , beta part icles can penet rate the 

dead skin layer,  potent ially causing burns. They can pose a serious direct  or external 

radiat ion threat  and can be lethal depending on the am ount  received. They also pose 

a serious internal radiat ion threat  if beta-em it t ing atom s are ingested or inhaled. See 

also alpha part icle, gam m a ray, neut ron, x- ray. 

Bioassay: an assessm ent  of radioact ive m aterials that  m ay be present  inside a 

person’s body through analysis of the person’s blood, urine, feces, or sweat .  

Biological Effects of I onizing Radiat ion ( BEI R)  Reports: report s of the Nat ional 

Research Council's com m it tee on the Biological Effect s of I onizing Radiat ion. For 

m ore inform at ion, see ht tp: / / www.nap.edu/ books/ 0309039959/ htm l/ . 

Biological half- life: the t im e required for  one half of the am ount  of a substance, 

such as a radionuclide, to be expelled from  the body by natural m etabolic processes, 
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not  count ing radioact ive decay, once it  has been taken in through inhalat ion, 

ingest ion, or  absorpt ion. See also radioact ive half- life, effect ive half- life.  

C 

Carcinogen: a cancer-causing substance. 

Chain react ion: a process that  init iates it s own repet it ion. I n a fission chain 

react ion, a fissile nucleus absorbs a neut ron and fissions (split s)  spontaneously, 

releasing addit ional neut rons. These, in turn, can be absorbed by other fissile nuclei, 

releasing st ill m ore neut rons. A fission chain react ion is self- sustaining when the 

num ber of neut rons released in a given t im e equals or exceeds the num ber of 

neut rons lost  by absorpt ion in non- fissile m aterial or by escape from  the system . 

Chronic exposure: exposure to a substance over a long period of t ime, possibly 

result ing in adverse health effects. See also acute exposure, fract ionated exposure. 

Cobalt  ( Co) : gray, hard, m agnet ic, and som ewhat  m alleable m etal. Cobalt  is 

relat ively rare and generally obtained as a byproduct  of other m etals, such as 

copper. I t s m ost  com m on radioisotope, cobalt -60 (Co-60) , is used in radiography 

and m edical applicat ions. Cobalt -60 em its beta part icles and gam m a rays during 

radioact ive decay. 

Collect ive dose: the est im ated dose for  an area or region m ult iplied by the 

est im ated populat ion in that  area or region. For m ore inform at ion, see “ Prim er on 

Radiat ion Measurem ent ”  at  the end of this docum ent .  

Com m it ted dose: a dose that  accounts for cont inuing exposures expected to be 

received over a long per iod of t im e (such as 30, 50, or 70 years)  from  radioact ive 

m aterials that  were deposited inside the body. For m ore inform at ion, see “Prim er on 

Radiat ion Measurem ent ”  at  the end of this docum ent .  

Concentrat ion: the rat io of the am ount  of a specific substance in a given volum e or 

m ass of solut ion to the m ass or volum e of solvent .  

Conference of Radiat ion Control Program  Directors ( CRCPD) : an organizat ion 

whose m em bers represent  state radiat ion protect ion program s. For m ore 

inform at ion, see the CRCPD website:  ht tp: / / www.crcpd.org. 

Contam inat ion ( radioact ive) : the deposit ion of unwanted radioact ive m aterial on 

the surfaces of st ructures, areas, object s, or  people where it  m ay be external or 

internal. See also decontam inat ion. 

Cosm ic radiat ion: radiat ion produced in outer space when heavy part icles from  

other galaxies (nuclei of all known natural elem ents)  bom bard the earth. See also 

background radiat ion, terrest r ial radiat ion. 

Crit ica lit y: a fission process where the neut ron product ion rate equals the neut ron 

loss rate to absorpt ion or leakage. A nuclear reactor is "crit ical"  when it  is operat ing. 
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Crit ica l m ass: the m inim um  am ount  of fissile m aterial that  can achieve a self-

sustaining nuclear chain react ion. 

Cum ulat ive  dose: the total dose result ing from  repeated or cont inuous exposures 

of the sam e port ion of t he body, or of the whole body, t o ionizing radiat ion. For m ore 

inform at ion, see “Prim er on Radiat ion Measurem ent  ”  at  the end of this docum ent .  

Curie ( Ci) : the t radit ional m easure of radioact ivit y based on the observed decay 

rate of 1 gram  of radium . One curie of radioact ive m aterial will have 37 billion 

disintegrat ions in 1 second. For m ore inform at ion, see “Prim er on Radiat ion 

Measurem ent ”  at  the end of this docum ent .  

Cutaneous Radiat ion Syndrom e ( CRS) : the com plex syndrom e result ing from  

radiat ion exposure of m ore than 200 rads to the skin. The im m ediate effects can be 

reddening and swelling of the exposed area ( like a severe burn) , blisters, ulcers on 

the skin, hair loss, and severe pain. Very large doses can result  in perm anent  hair 

loss, scarring, altered skin color, deteriorat ion of the affected body part , and death of 

the affected t issue ( requiring surgery) .  For m ore inform at ion, see CDC’s fact  sheet  

“Acute Radiat ion Syndrom e,”  at  ht tp: / / www.bt .cdc.gov/ radiat ion/ ars.asp. 

D 

Decay chain ( decay series) : the series of decays that  certain radioisotopes go 

through before reaching a stable form . For exam ple, the decay chain that  begins 

with uranium -238 (U-238)  ends in lead-206 (Pb-206) , after form ing isotopes, such 

as uranium -234 (U-234) , thorium -230 (Th-230) , radium -226 (Ra-226) , and radon-

222 (Rn-222) . 

Decay products ( or  daughter  products) : the isotopes or elem ents form ed and 

the part icles and high-energy elect rom agnet ic radiat ion em it ted by the nuclei of 

radionuclides during radioact ive decay. Also known as "decay chain products"  or 

"progeny"  ( the isotopes and elem ents) .  A decay product  m ay be either radioact ive or 

stable.  

 

Decay, radioact ive: disintegrat ion of the nucleus of an unstable atom  by the 

release of radiat ion. 

Decontam inat ion: the reduct ion or rem oval of radioact ive contam inat ion from  a 

st ructure, object , or  person. 

Depleted uranium : uranium  containing less than 0.7%  uranium -235, the am ount  

found in natural uranium . See also enriched uranium . 

Determ inist ic effects: effects that  can be related direct ly to the radiat ion dose 

received. The severity increases as the dose increases. A determ inist ic effect  

typically has a threshold below which the effect  will not  occur. See also stochast ic 

effect ,  non-stochast ic effect .  

Deuterium : a non- radioact ive isotope of the hydrogen atom  that  contains a neut ron 

in it s nucleus in addit ion to the one proton norm ally seen in hydrogen. A deuterium  

atom  is twice as heavy as norm al hydrogen. See also t r it ium . 
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Dirty bom b: a device designed to spread radioact ive m aterial by convent ional 

explosives when the bom b explodes. A dirty bom b kills or injures people through the 

init ial blast  of the convent ional explosive and spreads radioact ive contam inat ion over 

possibly a large area—hence the term  “dirty.”  Such bom bs could be m iniature 

devices or large t ruck bom bs. A dirty bom b is m uch sim pler to m ake than a t rue 

nuclear weapon. See also radiological dispersal device. 

Dose ( radiat ion) : radiat ion absorbed by person’s body. Several different  term s 

describe radiat ion dose. For m ore inform at ion, see “Prim er on Radiat ion 

Measurem ent ”  at  the end of this docum ent .  

Dose coefficient : the factor used to convert  radionuclide intake to dose. Usually 

expressed as dose per unit  intake (e.g., Sievert  per Becquerel) . 

Dose equivalent : a quant it y used in radiat ion protect ion to place all radiat ion on a 

com m on scale for calculat ing t issue dam age. Dose equivalent  is the absorbed dose in 

grays t im es the qualit y factor. The qualit y factor accounts for differences in radiat ion 

effect s caused by different  types of ionizing radiat ion. Som e radiat ion, including 

alpha part icles, causes a greater am ount  of dam age per unit  of absorbed dose than 

other radiat ion. The Sievert  (Sv)  is the unit  used to m easure dose equivalent . For 

m ore inform at ion, see “ Prim er on Radiat ion Measurem ent ”  at  the end of this 

docum ent . 

Dose rate: the radiat ion dose delivered per unit  of t im e. 

Dose reconst ruct ion: a scient ific study that  est im ates doses to people from  

releases of radioact ivit y or  other pollutants. The dose is reconst ructed by 

determ ining the am ount  of m aterial released, the way people cam e in contact  with it , 

and the am ount  they absorbed. 

Dosim eter: a sm all portable inst rum ent  (such as a film  badge, therm oluminescent  

dosim eter [ TLD] , or  pocket  dosim eter)  for  m easuring and recording the total 

accum ulated dose of ionizing radiat ion a person receives. 

Dosim etry: assessm ent  (by m easurem ent  or  calculat ion)  of radiat ion dose. 

E 

Effect ive dose: a dosim et ric quant it y useful for com paring the overall health affects 

of irradiat ion of the whole body. I t  takes into account  the absorbed doses received 

by various organs and t issues and weighs them  according to present  knowledge of 

the sensit ivit y of each organ to radiat ion. I t  also accounts for the type of radiat ion 

and the potent ial for each type to inflict  biologic dam age. The effect ive dose is used, 

for  exam ple, to com pare the overall health det r im ents of different  radionuclides in a 

given m ix. The unit  of effect ive dose is the Sievert  (Sv) ;  1 Sv =  1 J/ kg. For m ore 

inform at ion, see “Prim er on Radiat ion Measurem ent ”  at  the end of this docum ent .  

Effect ive half- life : the t im e required for the am ount  of a radionuclide deposited in a 

living organism  to be dim inished by 50%  as a result  of the com bined act ion of 

radioact ive decay and biologic elim inat ion. See also biological half- life, decay 

constant , radioact ive half- life. 
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Elect ron: an elem entary part icle with a negat ive elect r ical charge and a m ass 

1/ 1837 that  of the proton. Elect rons surround the nucleus of an atom  because of the 

at t ract ion between their  negat ive charge and the posit ive charge of the nucleus. A 

stable atom  will have as m any elect rons as it  has protons. The num ber of elect rons 

that  orbit  an atom  determ ine it s chem ical propert ies. See also neut ron. 

Elect ron volt  ( eV) : a unit  of energy equivalent  to the am ount  of energy gained by 

an elect ron when it  passes from  a point  of low potent ial to a point  one volt  higher in 

potent ial. 

Elem ent : 1)  all isotopes of an atom  that  contain the sam e num ber of protons. For 

exam ple, the elem ent  uranium  has 92 protons, and the different  isotopes of this 

elem ent  m ay contain 134 to 148 neut rons. 2)  I n a reactor, a fuel elem ent  is a m etal 

rod containing the fissile m aterial. 

Enriched uranium : uranium  in which the proport ion of the isotope uranium -235 has 

been increased by rem oving uranium -238 m echanically. See also depleted uranium . 

Epidem iology: the study of the dist r ibut ion and determ inants of health- related 

states or events in specified populat ions;  and the applicat ion of this study to the 

cont rol of health problem s. 

Exposure ( radiat ion) : a m easure of ionizat ion in air caused by x- rays or gam m a 

rays only. The unit  of exposure m ost  often used is the roentgen. See also 

contam inat ion. 

Exposure pathw ay: a route by which a radionuclide or other toxic m aterial can 

enter the body. The m ain exposure routes are inhalat ion, ingest ion, absorpt ion 

through the skin, and ent ry through a cut  or wound in the skin. 

Exposure rate: a m easure of the ionizat ion produced in air by x- rays or gam m a 

rays per unit  of t im e ( frequent ly expressed in roentgens per hour) .  

External exposure: exposure to radiat ion outside of the body.  

F 

Fallout , nuclear: m inute part icles of radioact ive debris that  descend slowly from  the 

atm osphere after a nuclear explosion. For m ore inform at ion, see Chapter 2 of CDC’s 

Fallout  Report  at  ht tp: / / www.cdc.gov/ nceh/ radiat ion/ fallout / fallout report .pdf.  

Fission ( fissioning) : t he split t ing of a nucleus into at  least  two other nuclei that  

releases a large am ount  of energy. Two or three neut rons are usually released 

during this t ransform at ion. See also fusion. 

Fract ionated exposure: exposure to radiat ion that  occurs in several sm all acute 

exposures, rather than cont inuously as in a chronic exposure. 

Fusion: a react ion in which at  least  one heavier, m ore stable nucleus is produced 

from  two lighter, less stable nuclei. React ions of this type are responsible for  the 

release of energy in stars or in therm onuclear weapons. 
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G 

Gam m a rays: high-energy elect rom agnet ic radiat ion em it ted by certain 

radionuclides when their nuclei t ransit ion from  a higher to a lower energy state. 

These rays have high energy and a short  wave length. All gam m a rays em it ted from  

a given isotope have the sam e energy, a characterist ic that  enables scient ists to 

ident ify which gam m a em it ters are present  in a sam ple. Gam m a rays penet rate 

t issue farther than do beta or alpha part icles, but  leave a lower concent rat ion of ions 

in their path to potent ially cause cell dam age. Gam m a rays are very sim ilar to x-

rays. See also neut ron. 

Geiger  counter: a radiat ion detect ion and m easuring inst rum ent  consist ing of a 

gas- filled tube containing elect rodes, between which an elect r ical voltage but  no 

current  flows. When ionizing radiat ion passes through the tube, a short ,  intense 

pulse of current  passes from  the negat ive elect rode to the posit ive elect rode and is 

m easured or counted. The num ber of pulses per second m easures the intensity of 

the radiat ion field. Geiger counters are the m ost  com m only used portable radiat ion 

detect ion inst rum ents.  

Genet ic effects: hereditary effect s (m utat ions)  that  can be passed on through 

reproduct ion because of changes in sperm  or ova. See also t eratogenic effect s, 

som at ic effects.  

Gray ( Gy) : a unit  of m easurem ent  for absorbed dose. I t  m easures the am ount  of 

energy absorbed in a m aterial. The unit  Gy can be used for  any type of radiat ion, but  

it  does not  describe the biological effects of the different  radiat ions. For m ore 

inform at ion, see “Prim er on Radiat ion Measurem ent ”  at  the end of this docum ent .  

H 

Half- life: the t im e any substance takes to decay by half of it s original am ount . See 

also biological half- life, decay constant , effect ive half- life, radioact ive half- life. 

Health physics: a scient ific field that  focuses on protect ion of hum ans and the 

environm ent  from  radiat ion. Health physics uses physics, biology, chem ist ry, 

stat ist ics, and elect ronic inst rum entat ion to help protect  individuals from  any 

dam aging effects of radiat ion. For m ore inform at ion, see the Health Physics Society 

website:  ht tp: / / www.hps.org/ .  

High- level radioact ive w aste: the radioact ive m aterial result ing from  spent  

nuclear fuel reprocessing. This can include liquid waste direct ly produced in 

reprocessing or any solid m aterial derived from  the liquid wastes having a sufficient  

concent rat ion of fission products. Other radioact ive m aterials can be designated as 

high- level waste, if they require perm anent  isolat ion. This determ inat ion is m ade by 

the U.S. Nuclear Regulatory Com m ission on the basis of criteria established in U.S. 

law. See also low- level waste, t ransuranic waste. 

Hot  spot : any place where the level of radioact ive contam inat ion is considerably 

greater than the area around it . 

I  
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I ngest ion: 1)  the act  of swallowing;  2)  in the case of radionuclides or chem icals, 

swallowing radionuclides or chem icals by eat ing or drinking. 

I nhalat ion: 1)  the act  of breathing in;  2)  in the case of radionuclides or chem icals, 

breathing in radionuclides or chem icals. 

I nternal exposure: exposure to radioact ive m aterial taken into the body. 

I odine: a nonm etallic solid elem ent . There are both radioact ive and non- radioact ive 

isotopes of iodine. Radioact ive isotopes of iodine are widely used in m edical 

applicat ions. Radioact ive iodine is a fission product  and is the largest  cont r ibutor to 

people’s radiat ion dose after  an accident  at  a nuclear reactor.  

I on: an atom  that  has fewer or m ore elect rons than it  has protons causing it  to have 

an elect r ical charge and, therefore, be chem ically react ive.  

I onizat ion: the process of adding one or m ore elect rons to, or rem oving one or 

m ore elect rons from , atom s or m olecules, thereby creat ing ions. High tem peratures, 

elect r ical discharges, or  nuclear radiat ion can cause ionizat ion. 

 

I onizing radiat ion: any radiat ion capable of displacing elect rons from  atom s, 

thereby producing ions. High doses of ionizing radiat ion m ay produce severe skin or 

t issue dam age. See also alpha part icle, beta part icle, gam m a ray, neut ron, x- ray. 

I rradiat ion: exposure to radiat ion. 

I sotope: a nuclide of an elem ent  having the sam e num ber of protons but  a different  

num ber of neut rons. 

K 

Kiloton ( Kt ) : the energy of an explosion that  is equivalent  to an explosion of 1,000 

tons of TNT. One kiloton equals 1 t r illion (1012)  calories. See also m egaton. 

L 

Latent  period: the t im e between exposure to a toxic m aterial and the appearance 

of a resultant  health effect .  

Lead ( Pb) : a heavy m etal. Several isotopes of lead, such as Pb-210 which em its 

beta radiat ion, are in the uranium  decay chain. 

Lead Federal Agency ( LFA) : the federal agency that  leads and coordinates the 

em ergency response act ivit ies of other federal agencies during a nuclear em ergency. 

After  a nuclear em ergency, the Federal Radiological Em ergency Response Plan 

(FRERP, available at  

ht tp: / / www.fas.org/ nuke/ guide/ usa/ doct r ine/ nat ional/ frerp.htm )  will determ ine 

which federal agency will be the LFA. 
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Local radiat ion injury ( LRI ) : acute radiat ion exposure (m ore than 1,000 rads)  t o a 

sm all, localized part  of t he body. Most  local radiat ion injuries do not  cause death. 

However, if the exposure is from  penet rat ing radiat ion (neut rons, x- rays, or gam m a 

rays) , internal organs m ay be dam aged and som e sym ptom s of acute radiat ion 

syndrom e (ARS) , including death, m ay occur. Local radiat ion injury invariably 

involves skin dam age, and a skin graft  or other surgery m ay be required. See also 

CDC’s fact  sheet  “Acute Radiat ion Syndrom e”  at  

ht tp: / / www.bt .cdc.gov/ radiat ion/ ars.asp. 

M 

Megaton ( Mt ) : the energy of an explosion that  is equivalent  to an explosion of 1 

m illion tons of TNT. One m egaton is equal to a quint illion (1018)  calories. See also 

kiloton. 

Molecule: a com binat ion of two or m ore atom s that  are chem ically bonded. A 

m olecule is the sm allest  unit  of a com pound that  can exist  by it self and retain all of 

it s chem ical propert ies.  

N 

Neoplast ic: pertaining to the pathologic process result ing in the form at ion and 

growth of an abnorm al m ass of t issue.  

Neut ron: a sm all atom ic part icle possessing no elect r ical charge t ypically found 

within an atom 's nucleus. Neut rons are, as the nam e im plies, neut ral in their charge. 

That  is, they have neither a posit ive nor a negat ive charge. A neut ron has about  the 

sam e m ass as a proton. See also alpha part icle, beta part icle, gam m a ray, nucleon, 

x- ray. 

Non- ionizing radiat ion: radiat ion that  has lower energy levels and longer 

wavelengths than ionizing radiat ion. I t  is not  st rong enough to affect  the st ructure of 

atom s it  contacts but  is st rong enough to heat  t issue and can cause harm ful 

biological effects. Exam ples include radio waves, m icrowaves, visible light , and 

infrared from  a heat  lam p. 

Non- stochast ic effects: effects that  can be related direct ly to the radiat ion dose 

received. The effect  is m ore severe with a higher dose. I t  t ypically has a threshold, 

below which the effect  will not  occur. These are som et im es called determ inist ic 

effect s. For exam ple, a skin burn from  radiat ion is a non-stochast ic effect  that  

worsens as the radiat ion dose increases. See also stochast ic effects.  

Nuclear energy: the heat  energy produced by the process of nuclear f ission within 

a nuclear reactor or by radioact ive decay. 

Nuclear t racers: radioisotopes that  give doctors the abilit y to " look" inside the body 

and observe soft  t issues and organs, in a m anner sim ilar to the way x- rays provide 

im ages of bones. A radioact ive t racer is chem ically at tached to a com pound that  will 

concent rate naturally in an organ or t issue so that  an im age can be taken.  
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Nucleus: the cent ral part  of an atom  that  contains protons and neut rons. The 

nucleus is the heaviest  part  of the atom . 

Nuclide: a general term  applicable to all atom ic form s of an elem ent . Nuclides are 

characterized by the num ber of protons and neut rons in the nucleus, as well as by 

the am ount  of energy contained within the atom . 

P 

Pathw ays: the routes by which people are exposed to radiat ion or other 

contam inants. The three basic pathways are inhalat ion, ingest ion, and direct  external 

exposure. See also exposure pathway. 

Penet rat ing radiat ion: radiat ion that  can penet rate the skin and reach internal 

organs and t issues. Photons (gam m a rays and x- rays) , neut rons, and protons are 

penet rat ing radiat ions. However, alpha part icles and all but  ext rem ely high-energy 

beta part icles are not  considered penet rat ing radiat ion. 

Photon: discrete "packet "  of pure elect rom agnet ic energy. Photons have no m ass 

and t ravel at  the speed of light . The term  "photon" was developed to describe energy 

when it  acts like a part icle (causing interact ions at  the m olecular or  atom ic level) , 

rather than a wave. Gam m a rays and x- rays are photons. 

Plum e: the m aterial spreading from  a part icular source and t raveling through 

environm ental m edia, such as air or ground water.  For exam ple, a plum e could 

describe the dispersal of part icles, gases, vapors, and aerosols in the atm osphere, or  

the m ovem ent  of contam inat ion through an aquifer (For exam ple, dilut ion, m ixing, or 

adsorpt ion onto soil) . 

Plutonium  ( Pu) : a heavy, m an-m ade, radioact ive m etallic elem ent . The m ost  

im portant  isotope is Pu-239, which has a half- life of 24,000 years. Pu-239 can be 

used in reactor fuel and is the prim ary isotope in weapons. One kilogram  is 

equivalent  to about  22 m illion kilowat t -hours of heat  energy. The com plete 

detonat ion of a kilogram  of plutonium  produces an explosion equal to about  20,000 

tons of chem ical explosive. All isotopes of plutonium  are readily absorbed by the 

bones and can be lethal depending on the dose and exposure t im e.  

Polonium  ( Po) : a radioact ive chem ical elem ent  and a product  of radium  (Ra)  

decay. Polonium  is found in uranium  (U)  ores. 

Prenatal radiat ion exposure: radiat ion exposure to an em bryo or fetus while it  is 

st ill in it s m other’s wom b. At  certain stages of t he pregnancy, the fetus is part icularly 

sensit ive to radiat ion and the health consequences could be severe above 5 rads, 

especially to brain funct ion. For m ore inform at ion, see CDC’s fact  sheet , “Possible 

Health Effect s of Radiat ion Exposure on Unborn Babies,”  at  

ht tp: / / www.bt .cdc.gov/ radiat ion/ prenatal.asp. 

Protect ive  Act ion Guide ( PAG) : a guide that  tells state and local authorit ies at  

what  proj ected dose they should take act ion to protect  people from  exposure to 

unplanned releases of radioact ive m aterial into the environm ent .  
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Proton: a sm all atom ic part icle, t ypically found within an atom 's nucleus, that  

possesses a posit ive elect r ical charge. Even though protons and neut rons are about  

2,000 t im es heavier than elect rons, they are t iny. The num ber of protons is unique 

for  each chem ical elem ent . See also nucleon. 

Q 

Quality factor  ( Q) : the factor by which the absorbed dose ( rad or gray)  is 

m ult iplied to obtain a quant it y that  expresses, on a com m on scale for all ionizing 

radiat ion, the biological dam age ( rem )  to an exposed person. I t  is used because 

som e types of radiat ion, such as alpha part icles, are m ore biologically dam aging 

internally than other types. For m ore inform at ion, see “Prim er on Radiat ion 

Measurem ent ”  at  the end of this docum ent .  

R 

Rad ( radiat ion absorbed dose) : a basic unit  of absorbed radiat ion dose. I t  is a 

m easure of the am ount  of energy absorbed by the body. The rad is the t radit ional 

unit  of absorbed dose. I t  is being replaced by the unit  gray (Gy) , which is equivalent  

to 100 rad. One rad equals the dose delivered to an object  of 100 ergs of energy per 

gram  of m aterial. For m ore inform at ion, see “Pr im er on Radiat ion Measurem ent ”  at  

the end of this docum ent . 

Radiat ion: energy m oving in the form  of part icles or waves. Fam iliar radiat ions are 

heat , light , radio waves, and m icrowaves. I onizing radiat ion is a very high-energy 

form  of elect rom agnet ic radiat ion. 

Radiat ion sickness: See also acute radiat ion syndrom e (ARS) , or the CDC fact  

sheet  “Acute Radiat ion Syndrom e,”  at  ht tp: / / www.bt .cdc.gov/ radiat ion/ ars.asp. 

Radiat ion w arning sym bol: a sym bol prescribed by the Code of Federal 

Regulat ions. I t  is a m agenta or black t refoil on a yellow background. I t  m ust  be 

displayed where certain quant it ies of radioact ive m aterials are present  or where 

certain doses of radiat ion could be received.  

Radioact ive  contam inat ion: the deposit ion of unwanted radioact ive m aterial on 

the surfaces of st ructures, areas, object s, or  people. I t  can be airborne, external, or 

internal. See also contam inat ion, decontam inat ion. 

Radioact ive  decay: the spontaneous disintegrat ion of the nucleus of an atom . 

Radioact ive  half- life : the t im e required for a quant it y of a radioisotope to decay by 

half. For exam ple, because the half- life of iodine-131 ( I -131)  is 8 days, a sam ple of 

I -131 that  has 10 m Ci of act ivity on January 1, will have 5 m Ci of act ivit y 8 days 

later, on January 9. See also:  biological half- life, decay constant ,  effect ive half- life. 

Radioact ive  m aterial: m aterial that  contains unstable ( radioact ive)  atom s that  give 

off radiat ion as they decay.  

 

http://www.bt.cdc.gov/radiation/glossary.asp#nucleus#nucleus�
http://www.bt.cdc.gov/radiation/glossary.asp#neutron#neutron�
http://www.bt.cdc.gov/radiation/glossary.asp#nucleon#nucleon�
http://www.bt.cdc.gov/radiation/glossary.asp#absorbeddose#absorbeddose�
http://www.bt.cdc.gov/radiation/glossary.asp#rad#rad�
http://www.bt.cdc.gov/radiation/glossary.asp#gray#gray�
http://www.bt.cdc.gov/radiation/glossary.asp#ionizingradiation#ionizingradiation�
http://www.bt.cdc.gov/radiation/glossary.asp#ionizingradiation#ionizingradiation�
http://www.bt.cdc.gov/radiation/glossary.asp#ionizingradiation#ionizingradiation�
http://www.bt.cdc.gov/radiation/glossary.asp#rem#rem�
http://www.bt.cdc.gov/radiation/glossary.asp#alphaparticle#alphaparticle�
http://www.bt.cdc.gov/radiation/glossary.asp#Primer#Primer�
http://www.bt.cdc.gov/radiation/glossary.asp#Primer#Primer�
http://www.bt.cdc.gov/radiation/glossary.asp#Primer#Primer�
http://www.bt.cdc.gov/radiation/glossary.asp#absorbeddose#absorbeddose�
http://www.bt.cdc.gov/radiation/glossary.asp#gray#gray�
http://www.bt.cdc.gov/radiation/glossary.asp#Primer#Primer�
http://www.bt.cdc.gov/radiation/glossary.asp#Ionizingradiation#Ionizingradiation�
http://www.bt.cdc.gov/radiation/glossary.asp#ars#ars�
http://www.bt.cdc.gov/radiation/ars.asp�
http://www.bt.cdc.gov/radiation/glossary.asp#radioactivematerial#radioactivematerial�
http://www.bt.cdc.gov/radiation/glossary.asp#contamination#contamination�
http://www.bt.cdc.gov/radiation/glossary.asp#decontamination#decontamination�
http://www.bt.cdc.gov/radiation/glossary.asp#nucleus#nucleus�
http://www.bt.cdc.gov/radiation/glossary.asp#radioisotope#radioisotope�
http://www.bt.cdc.gov/radiation/glossary.asp#Decaychain#Decaychain�
http://www.bt.cdc.gov/radiation/glossary.asp#biologicalhalflife#biologicalhalflife�
http://www.bt.cdc.gov/radiation/glossary.asp#decayconstant#decayconstant�
http://www.bt.cdc.gov/radiation/glossary.asp#effectivehalflife#effectivehalflife�
http://www.bt.cdc.gov/radiation/glossary.asp#radiation#radiation�
http://www.bt.cdc.gov/radiation/glossary.asp#decay#decay�


Glossary 

  

NYC Hospital Guidance for Responding to a Contam inat ing Radiat ion I ncident  

97 

Radioact ivity: the process of spontaneous t ransform at ion of the nucleus, generally 

with the em ission of alpha or beta part icles often accom panied by gam m a rays. This 

process is referred to as decay or disintegrat ion of an atom . 

Radioassay: a t est  to determ ine the am ounts of radioact ive m aterials through the 

detect ion of ionizing radiat ion. Radioassays will detect  t ransuranic nuclides, uranium , 

fission and act ivat ion products, naturally occurring radioact ive m aterial, and m edical 

isotopes.  

 

Radiogenic: health effects caused by exposure to ionizing radiat ion. 

Radiography: 1)  m edical:  the use of radiant  energy ( such as x- rays and gam m a 

rays)  to im age body system s. 2)  indust r ial:  the use of radioact ive sources to 

photograph internal st ructures, such as turbine blades in j et  engines. A sealed 

radiat ion source, usually ir idium -192 ( I r-192)  or cobalt -60 (Co-60) , beam s gam m a 

rays at  the object  to be checked. Gam m a rays passing through flaws in the m etal or  

incom plete welds st r ike special photographic film  ( radiographic film )  on the opposite 

side. 

Radioisotope ( radioact ive isotope) : isotopes of an elem ent  that  have an unstable 

nucleus. Radioact ive isotopes are com m only used in science, indust ry, and m edicine. 

The nucleus eventually reaches a stable num ber of protons and neut rons through 

one or m ore radioact ive decays. Approxim ately 3,700 natural and art ificial 

radioisotopes have been ident ified. 

Radiological or radiologic: related to radioact ive m aterials or radiat ion. The 

radiological sciences focus on the m easurem ent  and effects of radiat ion. 

Radiological dispersal device ( RDD) : a device that  disperses radioact ive m aterial 

by convent ional explosive or other m echanical m eans, such as a spray. See also dirty 

bom b. 

Radionuclide: an unstable and therefore radioact ive form  of a nuclide. 

Radium  ( Ra) : a naturally occurring radioact ive m etal. Radium  is a radionuclide 

form ed by the decay of uranium  (U)  and thorium  (Th)  in the environm ent . I t  occurs 

at  low levels in virtually all rock, soil, water, plants, and anim als. Radon (Rn)  is a 

decay product  of radium . 

Radon ( Rn) : a naturally occurring radioact ive gas found in soils, rock, and water 

throughout  the United States. Radon causes lung cancer and is a threat  to health 

because it  tends to collect  in hom es, som et im es to very high concent rat ions. As a 

result , radon is the largest  source of exposure to people from  naturally occurring 

radiat ion. 

Relat ive r isk : the rat io between the r isk for disease in an irradiated populat ion to 

the r isk in an unexposed populat ion. A relat ive r isk of 1.1 indicates a 10%  increase 

in cancer from  radiat ion, com pared with the "norm al"  incidence. See also r isk, 

absolute r isk. 

Rem  ( roentgen equivalent , m an) : a unit  of equivalent  dose. Not  all radiat ion has 

the sam e biological effect , even for the sam e am ount  of absorbed dose. Rem  relates 
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the absorbed dose in hum an t issue to the effect ive biological dam age of the 

radiat ion. I t  is determ ined by m ult iplying the num ber of rads by the qualit y factor,  a 

num ber reflect ing the potent ial dam age caused by the part icular type of radiat ion. 

The rem  is the t radit ional unit  of equivalent  dose, but  it  is being replaced by the 

Sievert  (Sv) ,  which is equal to 100 rem . For m ore inform at ion, see “Pr im er on 

Radiat ion Measurem ent ”  at  the end of this docum ent .  

Risk: the probabilit y of injury, disease, or  death under specific circum stances and 

t im e periods. Risk can be expressed as a value that  ranges from  0%  (no injury or 

harm  will occur)  to 100%  (harm  or injury will definitely occur) .  Risk can be 

influenced by several factors:  personal behavior or  lifestyle, environm ental exposure 

to other m aterial, or inborn or inherited characterist ic known from  scient ific evidence 

to be associated with a health effect . Because m any r isk factors are not  exact ly 

m easurable, r isk est im ates are uncertain. See also absolute r isk, relat ive r isk. 

Risk  assessm ent : an evaluat ion of the r isk to hum an health or the environm ent  by 

hazards. Risk assessm ents can look at  either exist ing hazards or potent ial hazards. 

Roentgen ( R) : a unit  of exposure to x- rays or gam m a rays. One roentgen is the 

am ount  of gam m a or x- rays needed to produce ions carrying 1 elect rostat ic unit  of 

elect r ical charge in 1 cubic cent im eter of dry air  under standard condit ions.  

S 

Sensit ivity: abilit y of an analyt ical m ethod to detect  sm all concent rat ions of 

radioact ive m aterial. 

Shie lding: the m aterial between a radiat ion source and a potent ially exposed person 

that  reduces exposure. 

Sievert  ( Sv) : a unit  used to derive a quant it y called dose equivalent . This relates 

the absorbed dose in hum an t issue to the effect ive biological dam age of the 

radiat ion. Not  all radiat ion has the sam e biological effect , even for the sam e am ount  

of absorbed dose. Dose equivalent  is often expressed as m illionths of a Sievert , or 

m icro-Sievert  ( µSv) .  One Sievert  is equivalent  to 100 rem . For m ore inform at ion, see 

“Prim er on Radiat ion Measurem ent ”  at  the end of this docum ent .  

S.I . units: the System e Internat ionale (or I nternat ional System )  of units and 

m easurem ents. This system  of units officially cam e into being in October 1960 and 

has been adopted by nearly all count r ies, although the am ount  of actual usage varies 

considerably. For m ore inform at ion, see “Prim er on Radiat ion Measurem ent ”  at  the 

end of this docum ent .  

Som at ic effects: effect s of radiat ion that  are lim ited to the exposed person, as 

dist inguished from  genet ic effects, which m ay also affect  subsequent  generat ions. 

See also teratogenic effects.  

Stable nucleus: the nucleus of an atom  in which the forces am ong its part icles are 

balanced. See also unstable nucleus. 

Stochast ic effect : effect  that  occurs on a random  basis independent  of the size of 

dose. The effect  typically has no threshold and is based on probabilit ies, with the 
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chances of seeing the effect  increasing with dose. I f it  occurs, the sever ity of a 

stochast ic effect  is independent  of the dose received. Cancer is a stochast ic effect .  

See also non-stochast ic effect ,  determ inist ic effect .  

Stront ium  ( Sr) : a silvery, soft  m etal that  rapidly turns yellow in air. Sr-90 is one of 

the radioact ive fission m aterials created within a nuclear reactor during it s operat ion. 

St ronium -90 em its beta part icles during radioact ive decay. 

Surface burst : a nuclear weapon explosion that  is close enough to the ground for 

the radius of the fireball to vaporize surface m aterial. Fallout  from  a surface burst  

contains very high levels of radioact ivit y. See also air burst . For m ore inform at ion, 

see Chapter 2 of CDC’s Fallout  Report  at  

ht tp: / / www.cdc.gov/ nceh/ radiat ion/ fallout / fallout report .pdf.  

T 

Therm onuclear  device: a “hydrogen bom b.”  A device with explosive energy that  

com es from  fusion of sm all nuclei, as well as fission. 

Teratogenic effect : birth defects that  are not  passed on to future generat ions, 

caused by exposure to a toxin as a fetus. See also genet ic effects, som at ic effects.  

Terrest r ia l radiat ion: radiat ion em it ted by naturally occurring radioact ive 

m aterials, such as uranium  (U) , thorium  (Th) , and radon (Rn)  in the earth. 

Thorium  ( Th) : a naturally occurring radioact ive m etal found in sm all am ounts in 

soil, rocks, water, plants, and anim als. The m ost  com m on isotopes of t horium  are 

thorium -232 (Th-232) , thorium -230 (Th-230) , and thorium -238 (Th-238) . 

Transuranic: pertaining to elem ents with atom ic num bers higher than uranium  

(92) . For exam ple, plutonium  (Pu)  and am ericium  (Am )  are t ransuranics. 

Trit ium : ( chem ical sym bol H-3)  a radioact ive isotope of the elem ent  hydrogen 

(chem ical sym bol H) . See also deuterium . 

U 

Unstable  nucleus: a nucleus that  contains an uneven num ber of protons and 

neut rons and seeks to reach equilibrium  between them  through radioact ive decay 

( i.e., the nucleus of a radioact ive atom ) . See also stable nucleus. 

Uranium  ( U) : a naturally occurring radioact ive elem ent  whose principal isotopes are 

uranium -238 (U-238)  and uranium -235 (U-235) . Natural uranium  is a hard, silvery-

white, shiny m etallic ore that  contains a m inute am ount  of uranium -234 (U-234) . 

W  

W hole body count : the m easure and analysis of the radiat ion being em it ted from  a 

person’s ent ire body, detected by a counter external to the body. 
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W hole body exposure: an exposure of the body to radiat ion, in which the ent ire 

body, rather than an isolated part , is irradiated by an external source. 

X 

 
X- ray: elect rom agnet ic radiat ion caused by deflect ion of elect rons from  their original 

paths, or inner orbital elect rons that  change their orbital levels around the atom ic 

nucleus. X- rays, like gam m a rays can t ravel long distances through air and m ost  

other m aterials. Like gam m a rays, x- rays require m ore shielding to reduce their 

intensity than do beta or alpha part icles. X- rays and gam m a rays differ prim arily in 

their origin:  x- rays originate in the elect ronic shell;  gam m a rays originate in the 

nucleus. See also neut ron.  
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For additional information or comments on this document contact:  
 

 

Healthcare Emergency Preparedness Program 

c/ o NYC Department  of Health and Mental Hygiene 

125 Worth St reet , RM 222, Box 22A 

New York, NY 10013 

Phone:  212-788-4277  

 

or by e-mail at  

hepp@health.nyc.gov 
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Conversions of Convent ional and I nternat ional System  of Units 
 
I n the United States, absorbed dose is com m only given in rad, and other protect ion 

quant it ies, such as equivalent  dose and effect ive dose, are given in rem .  The 

following table is provided to help avoid confusion am ong persons not  fam iliar with 

the Internat ional System ;  in which absorbed dose is given in gray (Gy)  and other 

protect ive quant it ies are given in sievert  (Sv) .  

Conversions for  absorbed dose: 1  Gy =  1 0 0  rad 

0.001 rad =  1 mrad =  0.01 mGy  

0.01 rad =  10 mrad =  0.1mGy  

0.1 rad =  100 m rad =  1 mGy =  0.001 Gy 

1 rad =  1,000 mrad =  10 mGy =  

1cGy 

=  0.01 Gy 

10 rad  =  100 m Gy =  0.1 Gy 

100 rad  =  1,000 mGy =  1 Gy 

1,000 rad   =  10 Gy 

 

Conversions for  effect ive dose, equivalent  dose, and dose equivalent , 

1  Sv =  1 0 0  rem  

0.001 rem  =  1 mrem  =  0.01 mSv =  10 µSv 

0.01 rem =  10 mrem  =  0.1 mSv  

0.1 rem  =  100 m rem =  1 mSv =  0.001 Sv 

1 rem =  1,000 mrem  =  10 mSv =  1 

cSv 

=  0.01 Sv 

10 rem   =  100 mSv  =  0.1 Sv 

100 rem   =  1,000 mSv =  1 Sv 

1,000 rem    =  10 Sv 

 

 

 

Symbol Name Multiplier Value 

p pico 10-12 Million millionth 
n nano 10-9 Thousand millionth 

µ micro 10-6 Millionth 

m milli 10-3 Thousandth 
c centi 10-2 Hundredth 
k kilo 103 Thousand 
M mega 106 Billion 
G giga 109 Thousand billion 
T tetra  1012 Million billion 
P peta  1015 Billion billion 
E exa  1018  
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Appendix 1 .a . Radiat ion Safety I nform at ion Sheet  for  

Staff Mem bers 
 

[ The following sheet  m ay be m ade as a handout  for staff m em bers prior  to a 

radiat ion incident ]  

1 .  I s it  safe  to w ork if pat ients have radiat ion contam inat ion from  a “dirty 

bom b?” 

Radiological Dispersal Device scenarios suggest  that  hospital staff m em bers have 

lit t le r isk of harm ful radiat ion exposure when perform ing norm al care of injured and 

ill pat ients who m ay be contam inated with radioact ive m aterial as long as they follow 

certain precaut ions. 

• Wear Universal Precaut ions to prevent  the contam inat ion of skin 

• Minim ize unnecessary t im e in radiat ion cont rol Areas (areas that  are 

designated to t reat  pat ients that  m ight  have radiat ion contam inat ion)  

• At tem pt  to m aintain distance from  any radioact ive source, even m oving away 

by 1 foot  can m ake a significant  difference 

• I f assigned a digital dosim eter (sm all m eter used to display radiat ion levels)  

these should be worn in a place that  can be easily read 

• Follow inst ruct ions given to you by hospital radiat ion safety staff  

• DO NOT EAT OR DRINK IN RADIATI ON CONTROL AREAS – to take a break, 

staff should go to buffer  areas, disrobe, wash hands, and get  surveyed prior 

to eat ing 

 

2 .  W hat  are  the r isks of radiat ion exposure? 

 

According to radiat ion protect ion guideline assum pt ions, even the sm allest  exposure 

has a theoret ical t iny probabilit y of causing a long term  effect , such as cancer. For 

exam ple, there is a hypothet ical r isk of cancer from  receiving radiat ion from  a single 

chest  x- ray, the r isk is so sm all that  it  im possible to stat ist ically prove this. Every 

year, you as a New Yorker receive a sm all am ount  of radiat ion, called background 

radiat ion, j ust  by working in the city, breathing air, living in a building or house, and 

other act ivit ies of norm al life.  This radiat ion is equivalent  to about  12-15 chest  x-

rays a year, and this is considered a norm al yearly exposure.  Other act ivit ies, like 

sm oking, can great ly increase ones annual dose of radiat ion. 

On the other hand, very high radiat ion doses received in a short  period m ay cause 

serious illness and even death. Acute effect s (Determ inist ic)  such as these are only 

seen when a certain thresholds are exceeded. For exam ple, it  would take the sam e 

am ount  of radiat ion that  would used in 3,330 chest  x- rays to reach the lowest  

threshold to cause m ild radiat ion sickness. Please see the at tached table for m ore 

exam ples of r isks from  radiat ion exposure.  

The radiat ion doses to staff m em bers involved in an em ergency response are 

expected to be well below these thresholds and well within the annual range of 

radiat ion exposures.   All at tem pts will be m ade to keep them  well below what  is 

considered low radiat ion exposure, or about  1/ 3 rd of the annual dose everyone 

receives.   
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Radiat ion Exposure Doses and Health Consequences 
 

 

Radiat ion Dose*  

( rem )  Health Effect  or  Radiat ion Exposure 

400 =  400,000 mrem 50 %  die from radiat ion sickness if unt reated  

(equivalent  to 12,000 chest  x- rays)  

100 =  100,000 mrem Threshold for Acute Radiat ion Syndrome  

Addit ional cancer r isk 8% / 100mrem  

(equivalent  to 3300 chest  x- rays)  

75 =  75,000 mrem Earliest  onset  of Radiat ion Sickness 

30 =  30,000 mrem Average dose Hiroshima Nagasaki survivors 

(equivalent  to 1000 chest  x- rays)  

10 =  10,000 mrem No Acute Effects 

Addit ional cancer r isk less than 1%  

(equivalent  to ~ 333 chest  x- rays)  

5 =  5000 mrem Annual Occupat ional Dose Lim it  for Radiat ion 

Workers 

(equivalent  to ~ 170 chest  x- rays)  

2.5 = 2,500 mrem 5-hour t ranscont inental flight  

1 =  1000 mrem 

 

Radiat ion from an Abdominal CT Scan 

(equivalent  to ~ 33 chest  x- rays)  

0.5 =  500 mrem 

 

Annual Dose Lim it  for Pregnant  Radiat ion 

Worker (equivalent  to ~ 17 chest  x- rays)  

0.1 =  100 mrem Annual Dose Lim it  for General Public 

(equivalent  to ~  3 chest  x- rays)  

0.03 =  30 mrem Radiat ion from a standard Chest  X- ray 

2.5 mrem Smoking 1 pack of cigaret tes 
Adapted from  “Radiat ion and Risk,”  The University of Michigan Health Physics Web 

Site ht tp: / / www.umich.edu/ ~ radinfo/ int roduct ion/ r isk.htm  Last  Accessed October 

11, 2007 

 

* These doses are in addit ion to the norm al background radiat ion dose of 360 

m rem / year 

 

 

 

 

http://www.umich.edu/~radinfo/introduction/risk.htm�
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Appendix 1 .b. Post -  Decontam inat ion Survey W orksheet  

 
Survey m eter serial No. ________________________________________ 

 

Nam e:  ______________ Date___________   Tim e of Survey________ 

 

Survey pat ient  after  decontam inat ion. Determ ine if addit ional 

decontam inat ion shower is required. Com plete  this form  after  f inal 

decontam inat ion show er. 

 

Mark contam inat ion on the diagram  below in Counts per Minute:   

 

Mark wounds if present  on the diagram  below:  

 

 
 

 

Num ber of Decontam inat ion Showers:    1 2 3    More 

 

External Contam inat ion Present      Yes ____ No _____ Unknown_______ 

 

I nternal Contam inat ion Suspected Yes ____ No _____  

 

Nam e of person com plet ing survey:  ______________________________  

 

I nst rum ent  Type:  __________________________   Num ber:  ______ 

 

Background Reading ________ Counts per Minute (CPM)  
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Appendix 1 .c. W ound Survey W orksheet  

 

Nam e of Pat ient :  ________________________________________________ 

Date___________   Tim e of Survey________ 

 

Survey wound after whole body decontam inat ion.  

 

Take photograph if feasible 

Mark open wounds on the diagram  

I f residual contam inat ion is present , please indicate ( cpm  or m R/ Hr) :   

 

  
 
Num ber of Decontam inat ion Showers:    1 2 3 

 

Wound Care, please describe: ______________________________________ 

 ______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

Hot  Part icle Present       Yes ___ No _____ Unknown_______ 

Hot  Part icle Rem oved Yes ___ No _____ 

Residual Act ivit y   Yes___ No _____ CPM _______ 

Background      CPM _______ 

 

I nternal Contam inat ion Suspected Yes ____ No _____  

 

Nam e of person com plet ing survey:  ______________________________  

 

I nst rum ent  Type:  __________________________   Num ber:  _______ 
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Appendix.1 .d. Pat ient  Biodosim etry W orksheet  
 

To be com pleted by radiat ion health physicist  or  other aft er  hospitalizat ion 

Nam e of Pat ient  

Tim e of exposure:   
Nature of exposure ( inhalat ion, ingest ion, exposure, 

and/ or foreign body)  

I njuries:  

External Exposure Overview   

Total body:     Yes    No    Part ial body:    Yes    No  

Contam inat ion Overview   

External contam inat ion:  Yes  No  
Contam inated wound:  (Please describe)   

I nternal contam inat ion:   Yes  No  

Signs and Sym ptom s ( None 0 ; Mild 1 ; Moderate 2 ; Severe  3 )   
 

Sym ptom  Tim e (onset ) :   Durat ion  Severity  

Nausea:      

Vom it ing:      

Headache:      

Diarrhea:      

Fat igue:      

Erythem a:      

Radionuclide( s)  List  if ident ified:   

Alpha (α): Yes No  
Beta (β): Yes No  
Gamma (γ): Yes No 

 

Blood Cell Counts 

Dates WBC 

Lym phocytes 

( results should be 

Absolute Lym phs)  

Granulocytes RBC Platelets 

First       

Second      

Third      

Fourth      

Addit ional I nform at ion 
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Nam e 

Weight   Nature of exposure 

Injuries  

Gender Sm oker 

   

Contam inat ion Overview   

External contam inat ion:  Yes  No  
Contam inated wound:   

I nternal contam inat ion:   Yes  No  

Pathw ay I nhalat ion I ngest ion 

Open 

W ound Cutaneous 

 

Radiat ion 

Source 

Alpha 

(α): 
Yes No  

Beta (β):  
Yes No  

Gam m a 

(γ): Yes 
No  

Other 

 

Laboratory Value  

Dates Urine Feces Nasal 

Swab 

Hair Blood 

First       

Second      

Third      

Fourth      

Treatm ents At tem pted 

 

Addit ional I nform at ion 
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Appendix 1 .e. Em ployee Radiat ion Exposure W orksheet    
(Com plete worksheet  for each shift  or day em ployee worked during radiat ion 

incident )  

 

NAME_______________SSN____________ DATE:  _________ 

DATE OF BI RTH_____________ Gender _____ Possibly Pregnant  Y N 

DEPARTMENT ________________ Contact  I nformat ion_________ 

Describe event , include isotope(s)  involved, quant ity or radiat ion, and date of 

incident :     

 

W ork assignm ent  during the Em ergency Period  

__ Direct  pat ient  care   __ cler ical   __ securit y  ___decontam inat ion 

__ environmental or radiat ion safety  __  housekeeping 

__ other please describe ___________________________________  

 

Locat ion of w ork     

__ Pre-Decon Area  

__ Decontam inat ion 

__ Red Treatment  Area 

__ Yellow Treatment  Area 

__ Green Treatment  Area 

__ Other, Please describe ___________________________________ 

 

Time started __________               Time ended shift  _____________ 

 

Note other events that  m ight  affect  total dose (open wounds, splashed in 

face, etc.)  _____________________________________________ 

 

Dosim eter  assigned Yes ___  NO ______ 

Type __________________ # Serial No. __________________ 

I f digital,  reading at  beginning of shift  _______________ 

I f digital,  reading at  end of shift  ________________ 

I f film  badge, date sent  ___________   Reading ________________ 

 

Correct ions and other adjustm ents_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 

Results of Bioassays /  thyroid monitor ing if obtained _____________ 

 

Effect ive Dose Equivalent  ___________________________ 

 

Significant  Previous Exposure_______________________ 

 

TOTAL ACCUMULATED DOSE ________________________ 

 

Name and t it le of person complet ing work sheet           Date completed 
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Appendix 1 .f.  I NSTRUCTI ONS TO THE PUBLI C W AI TI NG FOR 

DECONTAMI NATI ON AT THE SCENE OF THE I NCI DENT 
(CRCPD, 2006) 

 

You may have been exposed to radioact ive part icles. The part icles may 

have set t led as dust  on your clothes or body from the explosion. I n 

order to help protect  the health and safety of everyone, you may be 

asked to go to a decontam inat ion center. Do not  panic, your health is 

not  in immediate danger. You should follow these direct ions to prepare 

for decontam inat ion:  

 

1. Go to the designated area. 

2. Do not  touch your face or put  anything into your mouth. 

3. Enter the screening area and stand for a screening (survey)  of 

yourself with clothing, and provide the workers with necessary 

personal informat ion. 

4. After you are screened, you will be directed to leave if m inimal 

or no contam inat ion is present . I f contam inat ion is found, you 

will be directed to the wash area. 

5. I f you are directed to enter the wash area, prepare to remove 

your outer garments behind the pr ivacy curtain. You will be 

segregated with individuals of the same gender. To the extent  

possible, fam ilies will be kept  together through the 

decontam inat ion process. 

6. Prepare to remove your outer garments behind a pr ivacy 

screen or curtain.  I f radioact ive mater ials are on your clothes, 

removing them will reduce the amount  of contam inat ion on 

you.   

7. When removing clothing be careful about  any that  must  be 

pulled over your head. Either cut  the clothing away or hold 

your breath while removing clothing over the head. 

8. Caregivers or parents should assist  young children removing 

their  clothing. 

9. You will be provided with plast ic bags. Place all of your clothing 

in one bag and your  valuables into another plast ic bag and seal 

them. You will be inst ructed on how to handle these items at  a 

later t ime when we know more about  the hazards of the 

mater ial used. 

10. Pass through the wash area. 

11. When you reach the end of the wash stat ion you will be given 

clothing to put  on, and then be directed to the final staging 

area.
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Appendix 1 .g. I NSTRUCTI ONS TO PERFORM 

DECONTAMI NATI ON AT HOME 

 
You may have been small amount  of radioact ive part icles. The part icles may 

have set t led on your hair , skin and clothing as dust  or dirt .  You are not  in 

immediate danger from these small radioact ive part icles, however you do 

need to go home or to another designated area to remove this dirt  as a 

precaut ion. Removal of outer clothing should reduce the almost  all of this 

dir t , also known as contam inat ion by up to 90% . I n order to help protect  

your health and safety as well as others, please follow the direct ions. 

 

You can take the following steps to wash off radioact ive dirt :  

• Get  out  of the im mediate area quickly. Go direct ly home, inside the 

nearest  safe building, or to an area to which you are directed by law 

enforcement  or health officials. 

• I f radioact ive m ater ial is on your clothes, removing them will reduce 

the dirt  and decrease the r isk of radioact ive part icles get t ing inside 

your body. When removing the clothing be careful of any clothing that  

has to be pulled over the head. Try to either cut  the art icle off or 

prevent  the outer layer from coming in contact  with the nose and 

mouth area. You may also hold your breath while carefully pulling the 

art icle over the head.  

• Removal of clothes should be done in a garage or outside area if 

available, where the ground can be washed with a hose. I f an outside 

area is not  available, the removal of clothing should take place in a 

room where the floor can be easily cleaned, such as the tub or shower 

areas. Clothing should be rolled up with the dirt y side facing- in. 

• I f possible, place the clothing in a plast ic bag, and then place this 

inside another large plast ic bag, and leave it  in an out -of the-way 

area, such as outside of the building, waste pick up area or garage. 

Keep people away from it  to reduce their  exposure to radiat ion. You 

may be asked to br ing this bag for follow up readings or for disposal at  

a later t ime. 

• Keep cuts and abrasions covered when handling contam inated items to 

avoid get t ing radioact ive dirt  in the wound. 

• Shower and wash all of the exposed parts of your body and hair  using 

soap and lukewarm water to remove contam inat ion. Simple washing 

will remove most  of the radioact ive dirt  or contam inat ion. Do not  use 

abrasive cleaners, or scrub. Do not  use hair condit ioners. This process 

is called decontam inat ion. 

• Put  on clean clothes.  

• Parents or caregivers should assist  young children and those needing 

assistance with removing clothing and showering.  

 

Contact  your local/ state Departm ent  of health for addit ional guidance. 

NYC Dial 311 for m ore assistance 

NYC Poison Cont rol 212-POI SONS or 212-340-4494 

Or if internet  is available, ht tp: / / www.nyc.gov/ health  

http://www.nyc.gov/health�
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Appendix 2 . a . PORTABLE RADI OGRAPHI C EXAMI NATI ON OF 

THE CONTAMI NATED PATI ENT 
 

1. Portable X- rays should be used for  radiographic exam inat ions perform ed within 

the contam inated t reatm ent  areas. 

2. Prior t o ent rance into the contam inat ion area, the X- ray technician will don a 

surgical scrub suit , shoe covers, cap, m ask and gloves and should place a plast ic 

protect ive covering over all film  casset tes to be used for  the contam inated 

pat ient . 

3. No special protect ion is required for the portable X- ray unit  providing  that  it  

does not  com e into direct  contact  with the contam inated pat ient .  

4. The X- ray technician should ask the Em ergency Departm ent  Physician or 

Radiat ion Safety Officer present  to point  out  those areas of the pat ient ’s body 

that  have the highest  levels of contam inat ion. 

5. I f possible, the pat ient  should be t ransferred to a clean st retcher prior t o 

radiography. 

6. Ext ra care should be taken by the X- ray technician when handling a 

contam inated pat ient  so that  the spread of contam inat ion can be m inim ized. 

7. “Hands-off”  the casset te, holding onto the plast ic cover, to a colleague in the 

buffer  or clean zone. 

8. Contam inated item s will be placed in the container labeled “Contam inated Linen 

and Trash”  prior  to exit ing the decontam inat ion area.  

9. Survey the technician, the X- ray unit , and the film  casset te prior  to release from  

the contam inated area.  

10. The technician rem oves protect ive outer clothing in buffer zone (previously 

described) .   

 

Alternat ively: 

1.  An X- ray technician rem ains in the contam inated t reatm ent  area and passes the 

clean film  casset tes across the cont rol line to a receiving technician who has the 

casset te surveyed, and if clean, takes the casset tes for developm ent .  

2.  Contam inated item s are cont rolled by the RSO and either decontam inated or 

rem oved for  storage. 

 

Modified from  Daniak ND et  al. Developm ent  of a statewide hospital plan for  

radiological em ergencies. I nt  J Rad Onc 2006;  65:  16-24 and 16.e1-16.e15. 
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Appendix 2 .b. CT OR RADI OLOGY SUI TE RADI ATI ON SAFETY 

 
All at tem pts should be m ade to lim it  the use of radiology suites for contam inated 

pat ients.  I n the event  t hat  a vict im  of a radiat ion event  requires an em ergency 

radiological procedure or use of radiological equipm ent  that  is not  portable, the 

following precaut ions should be taken to m inim ize the spread of contam inat ion:  

 

1. Maxim ally decontam inate vict im s prior to leaving the clinical area. There are 

few if any indicat ions to m ove a pat ient  from  the clinical area to radiology 

prior to opt im al decontam inat ion. 

2. I f a r isk of cross-contam inat ion rem ains:  Mark areas of gross contam inat ion 

on pat ient  and cover with a plast ic covering prior to t ransfer.  

3. Lim it  the num ber of CT suites used for contam inated vict im s. The room  

should be close to the Contam inated Treatm ent  Areas. Mark and label the 

area(s)  clearly.  

4. Mark the pathway from  the Treatm ent  Area to t he CT suite and lim it  access to 

essent ial personnel. 

5. Cover everything in the room  with disposable plast ic coverings, especially 

exam inat ion tables or CT gant r ies.  

6. Consider covering the floor with disposable covering, such as butcher paper. 

Plast ic m ay be too slick and increase r isk of falls 

7. Ext ra plast ic waste bins with addit ional plast ic waste bags should be m ade 

available in the room . 

8. Staff m ust  observe standard precaut ions including double gloving. 

9. Staff m em bers who handle a contam inated pat ient  should change gloves after 

touching the pat ient  or pat ient  st retcher.  They should change outerwear 

between pat ients. 

10. Survey the room  and equipm ent  between pat ients to avoid the spread of 

contam inat ion. 

11. I f m ult iple pat ients will be using the room , with lim ited t im e to re-drape or 

clean room  between pat ients, at  a m inim um , the exam inat ion table or 

gant r ies should have disposable covering replaced in order t o lim it  cross 

contam inat ion.  

12. Upon com plet ion of the procedure(s) ,  the Radiat ion Safety Officer or his/ her 

designee will survey the room , equipm ent , surgical garb and the plast ic 

coverings to ascertain contam inat ion. 

13. Secure contam inated item s for  interim  storage in the Nuclear Medicine 

Departm ent .  

14. Survey staff m em bers as they exit  any potent ially contam inated area.  
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Appendix 2 .c. OPERATI NG ROOM RADI ATI ON SAFETY 

 
Pat ients exposed to radiat ion but  not  contam inated require no special care in the 

Operat ing Room . Pat ients externally contam inated should be decontam inated prior t o 

leaving the resuscitat ion area reducing the r isk of cross contam inat ion. I f the pat ient  

requires resuscitat ion in the OR prior t o decontam inat ion the OR should be t reated as 

a potent ially contam inated area. Special at tent ion is required for handling radioact ive 

“hot  part icles” .  

 

1. A convent ional operat ing room  m ay be used, provided that  there is adequate 

space to accom m odate the standard Operat ing Room  staff and addit ional 

radiat ion personnel. 

2. Cover all OR equipm ent  with disposable plast ic coverings. 

3. Cover the floor with disposable covering, such as butcher paper. Plast ic m ay be 

too slick and increase r isk of falls 

4. Provide ext ra plast ic waste bins. 

5. Body areas grossly contam inated should be m arked clearly and covered with 

plast ic prior to surgery.  

6. Consider consult ing the RSO regarding the use of decorporat ion t reatm ent .  

7. Rout ine ant isepsis m easures ensure adequate protect ion of the Operat ing Room  

staff against  secondary contam inat ion.  

8. Unless otherwise directed by the Radiat ion Safety Officer (RSO) , there is no 

danger of contam inat ion to the anesthesiologist  or  to the anesthesia equipm ent  

including the breathing circuit . 

9. Rotate surgical inst rum ents and change gloves as indicated. An adequate supply 

of surgical equipm ent  ( i.e.  t r iplicate)  should be present .  

10. Survey surgical equipment  after use and prior t o sterilizat ion.  

11. Contam inated item s should be secured in the Nuclear Medicine Departm ent .   

12. Secure contam inated t issue in either the Nuclear Medicine Departm ent  or other 

appropriate locat ion for storage of radioact ive waste.  The RSO should be not ified 

of locat ion of stored t issue. 

13. All personnel should be m onitored with a standard GM-m eter prior t o exit ing the 

Operat ing Room  suite.  

 

Modified from  Daniak ND et  al. Developm ent  of a statewide hospital plan for  

radiological em ergencies. I nt  J Rad Onc 2006;  65:  16-24 and 16.e1-16.e15. 
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Appendix 2 .d. Conduct ing an Area Rapid Radiological Survey of 

Crow ds 

The prim ary purpose of this survey is to quickly locate individuals in a crowd who 

have significant  radiological contam inat ion, hot  part icles, and/ or significant  injuries. 

These individuals require special t reatm ent , rapid decontam inat ion, and/ or quick 

rem oval from  others.  

 

1. Don appropriate PPE  

2. Obtain appropriate security 

3. Obtain and check radiat ion survey m eter  

a. Use a Survey m eter with NaI  scint illat ion detector if available 

b. Use General GM m eter with standard probe otherwise 

c.  Begin survey with the m eter on highest  sensit ivit y set t ing  ( this will 

enable surveyor to locate high act ivit y sources  - -  the lowest  set t ing 

(or m ost  sensit ive)  would decrease of surveyors abilit y to isolate 

individuals with hot  part icles from  a crowd of people having  

d. Keep the detector covered with a thin "exam " type of glove to prevent  

contam inat ing it  

4. Survey crowd or area from  a distance, first  walking around the crowd with 

sound turned "on"  

5. I f source is detected, isolate and m ove contam inated individual away from  the 

crowd and priorit ize care 

6. I f isolated sources are found, such as on shoes or in clothing, secure or shield 

isolated sources, rem ove to distance from  group. Do not  handle sources 

with hands, use inst rum ents 

7. Priorit ize ident ificat ion of injured, obvious facial and upper body 

contam inat ion, and children and pregnant  wom en 

8. Rapidly survey personnel, equipm ent  and am bulances from  the rescue scene 

for  high act ivit y sources 

9. Frequent ly m onitor/ survey assigned areas, especially areas where discarded 

clothing, contam inated supplies, linens, or  waste m ay accum ulate, to ensure 

that  high contam inat ion radiat ion levels or  hot  sources are found and shielded 
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Appendix 2 .e. Conduct ing a Rapid Radiological Screening 

Survey (CRCPD, 2006)  

 
Note that  if there are large num bers of people, you m ay need to perform  a lim ited 

screening survey, rather than a m ore detailed survey 

 

7. Hold the survey m eter probe about  1-2 inches away from  the body ( instead of 

half an inch)  

8. Move m eter probe 2-4 inches/ second. ( I f the probe is m oved too quickly, it s 

detect ion capabilit y m ay be reduced.)  

9. Surveyor scans the face, hands, and shoulders using a standard radiat ion 

survey inst rum ent .  

10. I f the m eter results are posit ive, then the pat ient  is directed to the 

decontam inat ion area. Following decontam inat ion a second surveyor should 

perform  a thorough survey docum ent ing contam inat ion levels. 

11. Following the secondary (post -decontam inat ion)  survey, the pat ient  m ay 

require addit ional decontam inat ion, in which case the pat ient  is returned to 

the decontam inat ion area.  

12. I f the post -decontam inat ion survey is negat ive or if further decontam inat ion 

is im pract ical the pat ient  is directed to their designated clinical area.  

 

An addit ional clinician should be available to reassess the pat ient  for a change in 

their t r iage designat ion. 

 

COMMON MISTAKES TO AVOID:  

• Holding the probe too far away from  the surface. Probe should be 1-2 inches 

away for  rapid, and ½  inch for detailed survey. 

• Moving the probe too fast . Appropriate speed is 2-4 in/ sec for rapid, 1-2 

in/ sec for detailed survey 

• Contam inat ing the probe.  Probe background should be observed and 

com pared to init ial background.  Wrapping probe in plast ic wrap will help to 

prevent  surface contam inat ion. 
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Appendix 2 .f. Conduct ing a Full- Body Radiological Survey on an 

Am bulatory Person 

Adapted from  REAC/ TS ht tp: / / orise.orau.gov/ reacts/ guide/ detect .htm  

Prepare the Meter:  

8. Posit ion the Geiger counter with the m eter away from  you.  
9. Locate and open the bat tery com partm ent .  
10. Put  the bat teries in the m eter using proper orientat ion (up/ down) . 
11. Close and latch the bat tery com partm ent . 
12. Check the bat teries using the " range" switch or "bat "  but ton;  the m ethod 

depends on the type of inst rum ent . The m eter needle should m ove to area on 

scale m arked bat tery, indicat ing the bat teries are good. I f the bat teries are 

not  good, find a flashlight  or other source of 2 D-cells and put  them  in the 

m eter - -  check these bat teries also. 
13. Turn the "F/ S"  switch to "S" (Slow) .  

14. Turn the "audio" switch to "ON."  

Measure Background Radiat ion:  

7. Check that  the "F/ S" switch is on "S" (Slow) . 
8. Move the range switch to the m ost  sensit ive posit ion. 
9. Rem ove the probe cover if one is in place. 
10. Measure the background radiat ion for  60 seconds:  write down the reading

11. Expect  a reading of 40-100 counts/ m in or a reading of approxim ately 0.02 

m R/ hr ( i.e. 0.2 on the 0.1 range set t ing) , or 0.2 m icro Sv/ hr.  

. 

Since background radiat ion varies with t im e, it  m ay be desirable to m ake 

several counts and average the results. Record the reading. 

12. Record background reading. 

Conduct  the Survey:  

20. Have the person stand on a clean pad.  
21. I nst ruct  the person to stand st raight , feet  spread slight ly, arm s extended with 

palm s up and fingers st raight  out . 
22. Move the "F/ S" switch to "F"  (Fast  response) . 
23. Set  the inst rum ent  selector switch to the m ost  sensit ive range of the 

inst rum ent . 
24. Holding the probe approxim ately 1/ 2 to 1 inch from  the person’s skin, 

system at ically survey the ent ire body from  head to toe on all sides.  
25. Monitor both hands and arm s;  then repeat  with hands and arm s turned over.  
26. Start ing at  the top of the head, cover the ent ire body, m onitoring carefully 

the forehead, nose, m outh, neckline, torso, knees, and ankles. 
27. Have the subject  turn around, and repeat  the survey on the back of the body.  

28. Monitor the soles of the feet .  

29. Move the probe slowly

30. Do not  let  the probe touch anything. 

 (about  1 inch per second) . 

31. Try to m aintain a constant  distance. 

32. Pay part icular at tent ion to hands, face and feet .  

http://orise.orau.gov/reacts/guide/detect.htm�
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33. Note that  som e GM inst rum ents cannot  detect  alpha radiat ion and som e low-

energy beta radiat ion. Because alpha radiat ion is non-penet rat ing, it  cannot  

be detected through even a thin film  of water, blood, dirt , clothing, or through 

probe cover

34. An increase in count  rate or exposure rate above background indicates the 

presence of radiat ion.  

.  

35. Locate the point  that  produces the m ost  clicks. (Turn the "F/ S"  switch to "S"  

to take a reading at  this locat ion. Rem em ber to reset  it  to "F" before 

cont inuing survey.)  

36. When necessary, adjust  the range of the inst rum ent  by m oving the range 

selector switch. 

37. Docum ent  t im e and radiat ion m easurem ents

38. I n general, areas that  register m ore than twice the previously determ ined 

background level are considered contam inated. For events involving alpha 

em it ters, if the reading is less than twice the background radiat ion level, the 

person is not  contam inated to a m edically significant  degree. I f the event  

circum stances indicate that  an alpha em it ter ( such as plutonium)  or low 

energy beta em it ter could be a contam inant , a health physicist  should always 

be consulted.  

.  

 

End the radiat ion survey:  

4. Switch off the m eter. 
5. Replace the cap on the m eter probe.  
6. Take the bat teries out . 

Put  the Geiger counter back in it s case. 

 

COMMON MISTAKES TO AVOID:  

• Holding the probe too far away from  the surface. Probe should be 1-2 inches 

away for  rapid, and ½  inch for detailed survey.  

• Moving the probe too fast . Appropriate speed is 2-4 in/ sec for rapid, 1-2 

in/ sec for detailed survey 

• Contam inat ing the probe.  Probe background should be observed and 

com pared to init ial background.  Wrapping probe in plast ic wrap will help to 

prevent  surface contam inat ion. 
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Appendix 2 .g. PERSONAL PROTECTI VE EQUI PMENT ( PPE)  

DONNI NG AND DOFFI NG PROCEDURE 

Donning Personal Protect ive Equipm ent  

5. Personnel should dress in surgical clothing  

• Scrub suit  and gown or Tyvek®  overalls 

• Surgical m ask with eye protect ion or face shield 

• Double gloves 

 I nner gloves under the arm  cuff and secured by tape to the 

gown 

 Outer gloves should be easily rem ovable and changed 

frequent ly 

 Use m ore rugged m ater ial as needed 

• Head cover or bonnet  

• Waterproof shoe covers  

• Waterproof aprons or outer gowns for staff using liquids for  

decontam inat ion or at  r isk for  splash of liquids 

6. Tape shut  all open seam s and cuffs using heavy tape  

7. Assign personal self- reading dosim eters to staff working closest  with 

contam inated pat ients. At tach to outer garm ent  where they can be easily 

rem oved and read. 

8. Therm oluminescence Dosim eters (TLDs) , also known as film  badges, if worn, 

should be placed near t he neck, under the surgical gown to avoid gross 

contam inat ion. Consider dispensing these personal passive dosim eters t o all 

staff m em bers involved in response. 

 

Doffing Personal Protect ive Equipm ent  

 

Prior t o exit ing from  a cont rolled area, personnel begin doffing at  the cont rol line as 

described below:  

10. Rem ove outer gloves first , turning them  inside-out  as they are pulled off.  

11. Give dosim eter to radiat ion safety officer ( or  insure that  reading is recorded)   

12. Rem ove all tape at  t rouser cuffs and sleeves.  

13. Rem ove outer surgical gown, turning it  inside-out  - -  avoid shaking. 

14. Pull surgical t rousers off over shoe covers.  

15. Rem ove head cover and m ask. 

16. Rem ove shoe cover from  one foot  and let  radiat ion safety officer m onitor 

shoe;  if shoe is clean, step over cont rol line, then rem ove other shoe cover 

and m onitor other shoe. 
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17. Rem ove inner gloves. 

18. Do total-body radiological survey of each team  m em ber.  

 

For a visual aide and t raining m odule on proper donning and  doffing procedure 

go to REAC/ TS Procedure Dem onst rat ion web site at  

ht tp: / / orise.orau.gov/ reacts/ guide/ procedures.htm  and view, “Dressing to 

Prevent  the Spread of Radioact ive Contam inat ion.”  

http://orise.orau.gov/reacts/guide/procedures.htm�
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Appendix 2 .h. HOW  TO DI STI NGUI SH BETW EEN ALPHA, BETA 

AND GAMMA RADI ATI ON USI NG A PANCAKE GM SURVEY METER 
(CRCPD, 2006)  

Many studies show that  the m ost  likely radionuclide(s)  to be used in a dirty bom b 

would be either a gam m a em it ter or  a beta-gam m a em it ter. However, it  is possible 

that  the radionuclide m ay be a pure beta em it ter  such as st ront ium  90 (Sr-90)  or an 

alpha em it ter such as am ericium  241 (Am -241) . This appendix describes a technique 

using a pancake GM m eter (and if available, a sodium  iodide -  NaI  m eter)  that  m ay 

be em ployed by responders to m ake a quick, init ial determ inat ion of the type of 

radiat ion present  at  the scene (alpha, beta, or  gam m a) . This m ethodology was 

developed to assist  responders in m aking an init ial determ inat ion of the type of 

radiat ion present , unt il radiat ion cont rol staff arr ive at  the site with m ore 

sophist icated inst rum entat ion to ident ify the radionuclide(s) . 

 

Pancake GM survey m eters will respond to beta, gam m a, and X- radiat ion. They have 

very lim ited response to alpha radiat ion. Sodium  iodide or NaI  survey inst rum ents 

will only respond to gam m a radiat ion or x- rays.  Do not  be m isled into thinking that  

radionuclides are not  present  by the lack of response from  a NaI  survey m eter, since 

it  can not  detect  alpha or beta radiat ion. 

 

TO DETERMI NE THE PRESENCE OF STRONTI UM 9 0  USI NG ONLY A PANCAKE 

GM SURVEY METER: 

• Take a m easurem ent  with the window side of the pancake probe (m esh 

covered side)  facing the ground at  approxim ately 6 inches from  the ground in 

an area that  yields a m eter reading between 500 – 1500 cpm . Then take 

another m easurem ent  with the window side facing up (away from  the ground)  

at  the sam e height . 

• Com pare the two m easurem ents:  

o I f only st ront ium  90 is present , the window up reading will be near 

background (background will be in the range of 25 to 75 cpm ) , and the 

window facing down reading should be 10 or m ore t im es greater than 

the window up reading. This is because the beta em issions are not  

able to penet rate the backside of the GM pancake probe.  

o I f gam m a or beta-gam m a em it ter is present  (e.g. cesium  137, ir idium  

192, cobalt  60) , the window facing down reading at  6 inches, will be 

approxim ately twice the window up reading. 

 
TO DETERMINE THE PRESENCE OF AN ALPHA EMITTING RADIONUCLIDE USING 
ONLY A PANCAKE GM METER: 
It is important to check for the presence of alpha emitting radionuclides. Alpha emitters can be 
very harmful when inhaled or ingested. Because the instruments normally available to responders 
will not readily respond to alpha radiation, it is important to use appropriate respiratory protection 
when monitoring for radionuclides. 

• Take readings at approximately 3 inches and about ½ inch above the ground (or as close 
as possible trying not to touch the ground). If the instrument reading increases by more 
than a factor of 3 at the ½ inch measurement (as compared to the 3 inch measurement), 
suspect alpha contamination (such as americium 241). 

• Next  place a sheet  of paper on the ground and take a reading with the window side down 

direct ly on top of the paper. The alpha radiat ion will not  penet rate the paper, and the 

window down reading should significant ly decrease to near background level. I f the window 

down measurement  taken over the paper does not  decrease significant ly, the nuclide is 

likely not  an alpha em it ter. 
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Appendix 3 . On- line Resources 

 
 

Local Resources 
 
New  York City Departm ent  of Health and Menta l Hygiene 

ht tp: / / hom e2.nyc.gov/ htm l/ doh/ htm l/ bt / bt_radio.shtm l 

 

This is the Official Website of the New York City Departm ent  of Health and 

Mental Hygiene and contains New York City specific inform at ion. I t  includes a 

link to this docum ent  as well as to useful inform at ion from  the Centers for 

Disease Cont rol and Prevent ion.  

  

Federal Resources 
 

Centers for Disease Control and Prevent ion 

ht tp: / / www.bt .cdc.gov/ radiat ion/  

 

Frequently updated information specifically designed for Health Care facility 

response. The site is user friendly and easily searchable. I t  is resource rich 

for pat ient  information sheets and frequently asked quest ions. I t  also 

contains t reatment  opt ions for specific isotopes. 

 

Sm ith, Jam es M.  I nterim  Guidelines for  Hospital Response to Mass Casualt ies 

from  a Radiological I ncident .  Decem ber 2003.  

ht tp: / / www.bt .cdc.gov/ radiat ion/ pdf/ MassCasualt iesGuidelines.pdf 

 

 This is a 98 page overview of m anagem ent  of radiat ion events.  The 

first  37 pages are a glossary with dozens of hyperlinks for addit ional 

resources, followed by a prim er on radiat ion.  The docum ent  describes 

general m anagem ent  with broad recom m endat ions for  care. The docum ent  

includes m ental health concerns, com m unity involvem ent  issues, and ends 

with a brief glossary of radiat ion detect ion equipm ent .  

 

Departm ent  of Health and Hum an Services 

Radiat ion Event  Medical Managem ent  Site 

ht tp: / / www.rem m .nlm .gov/ index.htm l  

 

 Well developed site with extensive guidance for the m edical m anagem ent  of 

 radiat ion incidents.  

 

Departm ent  of Veterans Affa irs 

ht tp: / / www1.va.gov/ em shg/ docs/ Radiological_Medical_Counterm easures_Indexed-

Final.pdf 

 

The Departm ent  of Hom eland Security Working Group on Radiological 

Dispersal Device (RDD)  Preparedness. This docum ent , a j oint  venture of the 

Departm ent  of Hom eland Security, The Departm ent  of Veterans affairs and 

the Departm ent  of Health and Hum an Services, is com prehensive and easily 

understood by the general planner and healthcare professional 

 

http://home2.nyc.gov/html/doh/html/bt/bt_radio.shtml�
http://www.bt.cdc.gov/radiation/�
http://www.bt.cdc.gov/radiation/pdf/MassCasualtiesGuidelines.pdf�
http://www.remm.nlm.gov/index.html�
http://www1.va.gov/emshg/docs/Radiological_Medical_Countermeasures_Indexed-Final.pdf�
http://www1.va.gov/emshg/docs/Radiological_Medical_Countermeasures_Indexed-Final.pdf�
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Departm ent  of Hom eland Secur ity 

ht tp: / / www.dhs.gov/ dhspublic/  or ht tp: / / ready.gov/ america/ radiat ion.html 

 

A very short  discussion defining dirty bom bs, plus visual inst ruct ions on how 

to protect  oneself. This site is best  for  general inform at ion.  

 

Environm ental Protect ion Agency 

ht tp: / / www.epa.gov/ rpdweb00/ rert / index.htm l 

 

The web page of the U.S Environm ental Protect ion Agency defines the 

coordinated response with other federal agencies. The site has general 

inform at ion for Em ergency Planners rather than clinicians. 

 

Federal Em ergency Managem ent  Agency ( FEMA)  

ht tp: / / www.fem a.gov/ hazard/ terrorism / rad/ rad_during.shtm   

 

The site links to radiat ion em ergency t raining opportunit ies through FEMA and 

art iculates the Nat ional I ncident  Managem ent  System  (NIMS)  The inform at ion 

addresses Em ergency Planning and coordinat ion of federal, state and local 

assets. Less inform at ive than the other sites a healthcare perspect ive.  

 

Arm ed Forces Radiobiology I nst itute 

www.afrri.usuhs.mil/  

 

This joint  venture of experts from various branches of the United States 

Military provides mult iple educat ional and policy statements including official 

recommendations for the use of Prussian blue and potassium iodide. 

Specifically this sites references the located, and how long it  would take to 

receive it .  Also includes information on the handbook “Medical Management  

of Radiological Casualt ies”  and how to obtain the BAT (Biodosimetry 

Assessment  Tool) . 

 

U.S. Departm ent  of Labor: Occupat ional Safety &  Health Adm inist rat ion 

ht tp: / / www.osha.gov/ SLTC/ emergencypreparedness/ radiat ion_sub.html 

 

This is an essent ial reference site for Emergency Planners involved in 

Occupational Safety and Health. The site features basic information on 

Radiological Dispersal Devices (RDD), ionizing radiat ion safety facts and a 

hot- link to Ready.gov. 

 

Nuclear Regulatory Com m ission 

ht tp: / / www.nrc.gov/   

  

 The US Nuclear Regulatory Commission oversees the licensing of nuclear 

power plants and other civilian use of nuclear materials.  The documents are 

specialized descript ions of nuclear reactors and the nuclear fuel cycle as well 

as numerous highly technical regulatory documents.  The Emergency 

Planning materials are focused on nuclear reactors with addit ional 

information about  radiological dispersal devices. There is also information 

focusing on public educat ion to describe the relat ive safety of radiat ion, 

especially as it  relates to civilian power sources. There is lit t le information for 

hospital planning for a radiological event  other than that  direct ly involving a 

nuclear reactor. 

http://www.dhs.gov/dhspublic/�
http://ready.gov/america/radiation.html�
http://www.epa.gov/rpdweb00/rert/index.html�
http://www.fema.gov/hazard/terrorism/rad/rad_during.shtm�
http://www.afrri.usuhs.mil/�
http://www.osha.gov/SLTC/emergencypreparedness/radiation_sub.html�
http://www.nrc.gov/�
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I nternat ional Resources 
 

I nternat ional Atom ic Energy Agency 

http:/ / w w w .iaea.org/ w orldatom /  

 

I nternat ional Com m ission of Radiological Protect ion 

http:/ / w w w .icrp.org/  

 

 

 

Non-governm ental Authorit ies 
 

Council of Radiat ion Control Program  Directors, I nc. 

www.crcpd.org/   

 
 CRCPD is a nonprof i t  organizat ion of  individuals,  include st at e Radiat ion Cont rol  

Direct ors,  t hat  regulat e and cont rol t he use of  radioact ive mat erial  and radiat ion 

sources.  

  

 Useful materials for responding to Radiat ion Dispersal Device may be found 

 at  ht tp: / / www.crcpd.org/ RDD.htm  

 

 

Health Physics Society 

www.hps.org/  

  

 This site has easily understandable detailed and accurate information. 

 Mult iple authoritat ive references and posit ion statements are offered.  

 

 

Oak Ridge I nst itute for Science and Educat ion  

( Radiat ion Em ergency Assistance Center/ Training Site)  

 ht tp: / / www.orau.gov/ reacts/  

 

 This is official website of the organizat ion/ center used to create the atomic 

 bomb.  The site offers the basics of radiat ion, measurement , detect ion, 

 medical stabilizat ion, dose est imates, a 20-quest ions “ test  your knowledge 

 of radiat ion event  management” , and information on courses available 

 through REAC/ TS.  

 

 Berger, ME.  Hospital Triage in the First  24 Hours aft er a Nuclear or 

 Radiological Disaster. 2000.  Oak Ridge Associated Universit ies.  

 ht tp: / / www.orau.gov/ reacts/ t r iage.pdf 

 

 This docum ent  was prepared by the experts at  the Radiat ion Em ergency 

 Assistance Center/ Training Site.  I t  is a useful guide for pat ient  m anagem ent  

 decisions. Helpful standardized pat ient  inform at ion sheets and diagram s for 

 m edical recording are provided.  

 

 

 

http://www.iaea.org/worldatom/�
http://www.icrp.org/�
http://www.crcpd.org/�
http://www.crcpd.org/RDD.htm�
http://www.hps.org/�
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National Council on Radiat ion Protect ion ( NCRP)  

www.ncrponline.org 

  

 The National Council on Radiat ion Protect ion and Measurement  was founded 

 by congressional charter in 1964 to act  as the scient ific experts for the 

 United States. The council independent  of Federal Agencies. The NCRP 

 documents are the nat ional standards for radiat ion protect ion.  Proper 

 Emergency Preparedness requires analysis of the following NCRP 

 documents. 

 

• Commentary No. 19 -  Key Elements of Preparing Emergency Responders for 

Nuclear and Radiological Terrorism (2005)   

 

• Report  No. 138 -  Management  of Terrorist  Events Involving Radioact ive 

Material (2001) 

 

• Report  No. 65 -  Management  of Persons Accidentally Contaminated with 

Radionuclides (1979) 

 
 

http://www.ncrponline.org/�
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