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This guidance was developed by a Federal interagency committee with representation from 
the Executive Office of the President (Homeland Security Council and Office of Science and 
Technology Policy), the Departments of Defense, Energy, Health and Human Services, 
Homeland Security, Transportation, Veteran’s Affairs, the Environmental Protection Agency, 
the National Aeronautics and Space Administration, and the Nuclear Regulatory 
Commission.   

Please refer comments and questions to the Office of Science and Technology Policy, 
Executive Office of the President (www.ostp.gov). 
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Acronym List 


AC Assembly Center 
AFRRI Armed Forces Radiobiology Research Institute 
ALARA As Low as Reasonably Achievable 
ARS Acute Radiation Syndrome 
ASPR Assistant Secretary for Preparedness & Response  
ATSDR Agency for Toxic Substances and Disease Registry 

CBC Complete Blood Count  
CDC Centers for Disease Control and Prevention 
CONOPS Concept of Operations 
CRCPD Conference of Radiation Control Program Directors 

DF Dangerous Fallout 
DHHS Department of Health and Human Services  
DHS Department of Homeland Security 
DIME Delayed, Immediate, Minimal or Expectant  
DOD Department of Defense  
DOE Department of Energy 
DOT Department of Transportation 

EMAC Emergency Management Assistance Compact  
EMP Electromagnetic Pulse  
EPA Environmental Protection Agency 
ESAR-VHP Emergency System for Advanced Registration of Volunteer Health Professionals 

FEMA Federal Emergency Management Agency 
FHA Federal Highway Administration 
FRMAC Federal Radiological Monitoring and Assessment Center 

Haz Mat Hazardous Materials (designating specialty emergency response team) 
HSC Homeland Security Council 

IAEA International Atomic Energy Agency 
IC Incident Command 
ICRP International Council on Radiation Protection 
IMAAC Interagency Modeling and Atmospheric Assessment Center 
IND Improvised Nuclear Device 

KT Kiloton 

LD Light Damage 
LD50 Median Lethal Dose 50 
LSI Life-saving Intervention 

MC Medical Care Sites 
MD Moderate Damage 
mph miles per hour 
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MT Millions of Tons 

NCRP National Council on Radiation Protection and Measurements 
NG No-go 
NIOSH National Institute of Occupational Safety and Health 
NPS National Planning Scenario 
NRC Nuclear Regulatory Commission 
NRF National Response Framework 

OEG Operational Exposure Guidance  
OSHA Occupational Safety and Health Administration 
OSTP Office of Science and Technology Policy 

PAG Protective Action Guide 
PCC Policy Coordination Committee 
PPE Personal Protective Equipment 
psi pounds per square inch 

R&D Research and Development  
RDD Radiological Dispersal Device  
REAC/TS Radiation Emergency Assistance Center/Training Site 
REMM Radiation Event Medical Management 
REP Radiological Emergency Preparedness 
RITN Radiation Injury Treatment Network 
RN Radiological/Nuclear or Radiological and Nuclear 
RTR Radiation TRiage, TReatment, and TRansport system 

SALT Sort, Assess, Life-saving intervention, Treatment/Transport 

TEDE Total Effective Dose Equivalent 
TNT Trinitrotoluene 

US United States 
USG United States Government  
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Definitions1  
 
Adequate shelter –  shelter that protects against acute radiation effects, and significantly 
reduces radiation dose to occupants during an extended period 
 
ALARA – (Acronym for “As Low As Reasonably Achievable”) –A process to control or 
manage radiation exposure to individuals and releases of radioactive material to the 
environment so that doses are as low as social, technical, economic, practical, and public 
welfare considerations permit. 
 
Beta burn – beta radiation induced skin damage 
 
Blast effects – The impacts caused by the shock wave of energy through air that is created by 
detonation of a nuclear device.  The blast wave is a pulse of air in which the pressure 
increases sharply at the front, accompanied by winds. 
 
Combined injury – Victims of the immediate effects of a nuclear detonation are likely to 
suffer from burns and physical trauma, in addition to radiation exposure. 
 
Electromagnetic Pulse (EMP) – A sharp pulse of radiofrequency (long wavelength) 
electromagnetic radiation produced when an explosion occurs near the earth’s surface or at 
high altitudes.  The intense electric and magnetic fields can damage unprotected electronics 
and electronic equipment over a large area. 
 
Emergency Management Assistance Compact (EMAC)  – A Congressionally ratified 
organization that provides form and structure to interstate mutual aid. Through EMAC, a 
disaster-affected State can request and receive assistance from other member States quickly 
and efficiently, resolving two key issues up front: liability and reimbursement. 
 
Fallout – The process or phenomenon of the descent to the earth’s surface of particles 
contaminated with radioactive material from the radioactive cloud.  The term is also applied 
in a collective sense to the contaminated particulate matter itself.  
 
LD50  – The amount of a radiation (or a chemical) that kills 50% of a sample population. 
 
Operational Exposure Guidance (OEG) – Department of Defense dose limits to US troops. 
 
Personal Protective Equipment (PPE) – Includes all clothing and other work accessories 
designed to create a barrier against hazards. Examples include safety goggles, blast shields, 
hard hats, hearing protectors, gloves, respirator, aprons, and work boots. 
 

                                                 
1  Where available, definitions have been adapted  from Glasstone and  Dolan  (Glasstone and Dolan 1977) or the 
DHS Planning  Guidance (DHS 2008). 
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Radiation effects – Impacts associated with the ionizing radiation (alpha, beta, gamma, 

neutron, etc.) produced by or from a nuclear detonation. 

 
rad –  A unit expressing the absorbed dose of ionizing radiation. Absorbed dose is the energy 

deposited per unit mass of matter. The units of rad and gray are the units in two different 

systems for expressing absorbed dose.  

1 rad = 0.01 gray (Gy); 1 Gy = 100 rad; 

  
rem – A unit of absorbed dose that accounts for the relative biological effectiveness of 

ionizing radiations in tissue (also called equivalent dose). Not all radiation produces the same
  
biological effect, even for the same amount of absorbed dose; rem relates the absorbed dose 

in human tissue to the effective biological damage of the radiation. The units of rem and 

sievert are the units in two different systems for expressing equivalent dose. 1 rem = 0.01 

Sieverts (Sv); 1 Sv = 100 rem 
 
 
Roentgen (R) – A unit of gamma or x-ray exposure in air. It is the primary standard of 

measurement used in the emergency responder community in the United States. For the 

purpose of this guidance, one R of exposure is approximately equal to one rem of whole-

body external dose. 


•  1,000 micro-roentgen (microR) = 1 milli-roentgen (mR) 
•  1,000 milli-roentgen (mR) = 1 Roentgen (R), thus  
•  1,000,000 microR = 1 Roentgen (R) 

 
Roentgen per hour (R/hour)  – A unit used to express gamma or x-ray exposure in air per 
unit of time (exposure rate). 
 
Shelter –  To take "shelter" as used in this document means going in, or staying in, any 
enclosed structure to escape direct exposure to fallout. “Shelter” may include the use of pre­
designated facilities or locations. It also includes locations readily available at the time of 
need, including staying inside where you are, or going immediately indoors in any readily 
available structure. 
 
Shelter-in-place –  staying inside, or going immediately indoors in any readily available 
structure. 
 
Thermal effects – Impacts associated with the electromagnetic radiation emitted from the 
fireball as a consequence of its very high temperature. 
 
References for Definitions: 
 
Glasstone, Samuel and Philip J. Dolan.  1977. The Effects of Nuclear Weapons. 

Washington, DC: US Government Printing Office. 

US Department of Homeland Security.  Federal Emergency Management Agency.  2008. 
Planning Guidance for Protection and Recovery Following Radiological Dispersal 
Device (RDD) and Improvised Nuclear Device (IND) Incidents, Federal Register, Vol. 
73, No. 149. http://www.fema.gov/good_guidance/download/10260. 
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Units 

For the case of a nuclear detonation, persistent beta-gamma radiation levels will affect some 
response decisions. For the purpose of this planning guidance, the following simplifying 
assumptions about units used in measuring this radiation applies: 1 R (exposure in air) ≅  1 
rad (adsorbed dose) ≅  1 rem (whole-body dose) (NCRP 2005). 

For the purpose of this planning guidance, the rem unit is assumed to be equivalent to the 
sievert unit and 1 rem = 10 mSv will be applied as the basis for comparison of traditional and 
SI units. Exposure rate (R/hour) can be expressed in terms of Sv/hour. Therefore:  1 R/hour ≅ 
0.01 Sv/hour 

Radiation Measurement Units: 

US Common Units SI Units 

Radioactivity Curie (Ci) Becquerel (Bq) 

Absorbed dose rad Gray (Gy) 

Dose equivalent rem Sievert (Sv) 

Exposure Roentgen (R) Coulomb/Kilogram (C/kg) 

Conventional/SI Unit Conversions: 

1 Curie = 3.7 x 1010 disintegrations/second 1 Becquerel = 1 disintegration/second 

1 rad 0.01 Gray (Gy) or 1 centiGray (cGy) 

1 rem 0.01 Sieverts (Sv) 

1 Roentgen (R) 0.000258 Coulomb/kilogram (C/kg)  

1 Gray (Gy) 100 rad 

1 Sievert (Sv) 100 rem 

1 Coulomb/kilogram (C/kg) 3,876 Roentgens 

References for Units 
National Council on Radiation Protection and Measurements (NCRP).  2005. Key Elements 

of Preparing Emergency Responders for Nuclear and Radiological Terrorism, 
Commentary No. 19 (Bethesda). 
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Structure of this Document 

The planning guidance is organized in a stepwise manner using terminology and concepts of 
the National Planning Scenario #1, the National Response Framework, and other technical 
and policy documents. The planning guidance presents general background information that 
builds a foundation for specific planning recommendations. This is the bulk of the material 
presented in the document. Bold text is used throughout the document to emphasize 
important material or concepts. Text boxes that run the length of the page have been 
generated to summarize key information following the presentation of information in the 
context of the guidance. 

Text boxes that run the length of the page have been generated following the delivery 
of key information. 

This key information has been pulled to the beginning of each chapter as a summary of KEY 
POINTS. 

KEY POINTS 
1.	 Key points summarize important information captured throughout each 

chapter. 
2.	 The key points are presented at the beginning of each chapter. 

Relevant supporting information that may 
be useful, but is not essential for planners, 
is included throughout the planning 
guidance. This additional informational is 
useful for subject matter experts and for 
educational purposes. The information is 
captured in grey text boxes. 

Background Points are in Grey Boxes 

In each chapter appropriate background or 
additional information of a technical 
nature has been included in grey boxes to 
enable those who seek supporting 
information to have access, while those 
who wish to bypass may do so.  This is 
non-essential information and can be 
bypassed when using the planning 
guidance. 
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