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 RADIATION PROTECTION BASICS (U)

 EVERYONE SHOULD SEEK SHELTER, REGARDLESS OF (U)
PROXIMITY TO GROUND ZERO OR ORIENTATION TO THE 
PATH OF FALLOUT.1 Protective actions include:  

  Initial Protection | Lie face down and place hands under (U)
the body to protect exposed skin. Remain flat until the heat 
and shock waves have passed. 

  Respiratory Protection | Extremely important; prevent (U)
internal contamination by holding a cloth over mouth and 
nose. 

  Decontamination | If possible, remove clothing and (U)
shower to minimize skin burns due to radioactive particles;  
in an emergency, brush off visible particle contamination. 

  Food and Water | Minimize ingestion of contaminated (U)
water and food to prevent internal contamination. 

 Three factors limit exposure to radiation and fallout: 2 (U)

  Time | Fallout radiation loses intensity rapidly. Radioactivity (U)
levels will drop significantly in the first hour after the explosion. 

  Distance | More is better. An underground area such as a (U)
home or office building basement offers more protection than 
the first floor of a building. Doubling the distance from a 
radiation source reduces exposure four-fold. 

  Shielding | Heavier and denser materials—thick walls, (U)
concrete, bricks, or earth—provide better protection. Exposure 
is reduced by about 50 percent inside a one-story brick building 
and by about 90 percent one level below ground. Cars and 
wooden houses also offer limited protection. 

 NUCLEAR ATTACK RESPONSE CONSIDERATIONS (U//FOUO)

 KEY POINTS (U)

 A nuclear attack in the Joint Regional (U//FOUO)
Intelligence Center area of responsibility (JRIC 
AOR) would lead to devastating casualties and 
critical infrastructure damage, and extended 
elevated radiation levels. 

x  Readers are encouraged to (U//FOUO)
familiarize themselves with their agency’s 
radiological and nuclear emergency response 
plans, and identify their emergency 
preparedness and response roles and 
responsibilities. Pre-incident preparedness will 
reduce the number of casualties and enable 
effective response. 

x ) Electromagnetic pulse (EMP) may (U//FOUO
severely impact communication and other 
vital infrastructure, hindering effective 
response. 

x  Existing federal, state, and local (U//FOUO)
capabilities and resources will be 
overwhelmed; prioritization of capabilities and 
resources will be required. 

x  There will be no significant federal (U//FOUO)
assistance at the scene for 24–72 hours 
following the attack. The full extent of federal 
resources will not be available for several days. 

x  Immediate shelter, followed by (U//FOUO)
evacuation, will be required for the general 
public. With limited understanding of radiation 
risks, they will experience high anxiety and may 
be non-compliant. 

x  Initial radioactivity levels  (U//FOUO)
will drop by more than half in the first hour 
and by more than 80 percent in the first day.  

(U) Radiation protection. Source: JRIC, based on US NRC graphic. 
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with nuclear yield and position of the burst relative to the 
earth’s surface. Close to the fireball, infrastructure and 
humans are incinerated. Although temperatures fall off 
rapidly with increasing distance, a nuclear blast is capable 
of causing skin burns and setting fires at considerable 
distances. Secondary fires may occur due to ignition of 
broken gas lines and ruptured fuel tanks.12, 13 

x (U) Blast and Shock Effect | In addition to thermal 
radiation, immediate destructive action and injuries are 
produced by a shockwave racing away from the explosion 
which can cause significant structural damage. Injuries 
caused by collapsing structures will likely exceed those 
from blast injuries.14, 15 

x (U) Nuclear Radiation | Radiation from a nuclear explosion 
is divided into two categories: initial nuclear radiation and 
residual nuclear radiation (radioactive fallout). 

o (U) Initial Nuclear Radiation | Radiation emitted within the first minute after a nuclear explosion, composed 
mainly of gamma rays and neutrons; can produce harmful health effects even at a large distance from the 
source.16, 17 

o (U) Radioactive Fallout | In surface (ground) burst nuclear explosions, large quantities of pulverized earth and 
other debris are sucked up into the nuclear cloud. Radioactive gases created by the explosion condense on and 
into debris, producing radioactive particles known as fallout. It is impossible to predict what areas would be 
affected by fallout or how soon particles would fall back to earth at a particular location. Fallout volume and 
impact would depend upon the number and size of weapons, and explosion location(s). Distribution of fallout 
would be determined by topography and meteorological conditions, especially wind direction. The most 
hazardous fallout particles are readily visible as fine sand-sized grains. However, lack of apparent fallout should 
not suggest lack of radiation. These radioactive materials will emit gamma rays, and alpha and beta particles. 
Even if individuals are not close enough to a nuclear blast to be affected by the energy yield, they may be 
affected by fallout.18, 19, 20 

x (U) Electromagnetic Pulse (EMP) | In a high-altitude nuclear detonation, the large quantity of gamma radiation 
absorbed by the surrounding air and ground will create a quick pulse of electromagnetic waves. This does not pose  
a biological hazard to people, except those with pacemakers or other implanted electronic devices. Electrical 
components attached to power lines or with antennas longer than 30 inches may be severely damaged; this could 
range from a minor interruption to a burnout of components. Most electronic equipment, including communication 
systems, computers, electrical appliances, and automobile and aircraft ignition systems could be affected. Aircraft  
in flight could be affected by EMP. Impacts on communications systems present serious threats to effective 
response.21, 22, 23 

(U) KEY ASSUMPTIONS 

(U//FOUO) A nuclear attack in the United States will have severe repercussions for government operations, infrastructure, 
the environment, and the overall health and well-being of citizens of the JRIC AOR, even if the AOR was not directly 
targeted. The consequences of a nuclear attack in Southern Californiaii would be catastrophic. Nonetheless, government 

 
ii (U) See Appendix 1 for an abbreviated version of a nuclear bomb terrorist scenario in the Greater Los Angeles Region, developed by the Rand Corporation. 
A detailed scenario can be obtained at: http://www.rand.org/content/dam/rand/pubs/technical_reports/2006/RAND_TR391.pdf  

(U) The 1952 Ivy Mike nuclear test; Source: Atomic Heritage Foundation 
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entities and first responders are expected to remain operational to preserve human life, maintain order, and aid in the 
recovery process. 

(U//FOUO) Pre-incident preparedness will reduce the number of casualties and allow a more effective response.24 The 
following are key assumptions about a nuclear attack directly targeting the JRIC AOR: 

 

(U//FOUO) DAMAGE | There will be extended, elevated radiation levels, destroyed or heavily damaged 
buildings, downed power lines, ruptured gas and water lines, airborne chemicals, sharp metal objects,  
broken glass, fires, and other hazards. Critical infrastructure damage may include impassable roads, 
destroyed bridges, and heavily damaged and inoperable communications, electricity distribution, and water 
supply systems.25, 26 

 

(U//FOUO) CONTINUITY | Continuity of government/operations (COG/COOP) plans will be activated, but 
basic government, first response, and emergency operations will be threatened by significant casualties and 
destruction of critical infrastructure and key resources. 

 

(U//FOUO) COORDINATION | Public health agencies in the JRIC AOR will conduct environmental monitoring 
and offer key guidance for minimizing exposure, decontamination, and food/water safety. An extraordinary 
level of intergovernmental coordination will be required to effectively manage and deploy limited resources 
for medical response, health care, emergency services, law enforcement, protective activities, emergency 
management functions, and technical expertise. 

 

(U//FOUO) RESOURCES | Inventory, assessment, and prioritization of existing federal, state, and local 
capabilities and resources in the region will be necessary to help overcome the inability to request assistance 
through established routine protocols. Significant strain on communities within the JRIC AOR will produce 
intense competition for limited resources.27 

 

(U//FOUO) SELF-SUFFICIENCY | Federal assistance will be mobilized as rapidly as possible; however, there 
will be no significant federal response at the scene for 24–72 hours following the attack, and the full extent 
of federal assistance will not be available for several days.28 

 

(U//FOUO) AD-HOC RESPONSE | Surviving officials and first responders, including law enforcement, 
fire/emergency medical technicians (EMT), and medical personnel will be expected by their communities to 
spearhead the response to and the recovery from the attack.29 

 

(U//FOUO) TRIAGE | The large number of casualties and requirements for immediate shelter to protect from 
fallout, followed by evacuation (when it is safe to do so), triage, casualty assessment, and medical care needs 
will quickly overwhelm the JRIC AOR and the State of California.30 

 

(U//FOUO) PUBLIC SAFETY | Ongoing public messaging and tactical alert measures will be needed to 
manage public understanding of radiation risks, assuage high anxiety, and compel compliance with public 
safety orders. Social, psychological, and behavioral impacts will be widespread and profound, affecting how 
the incident unfolds and the severity of consequences.31 

 

(U//FOUO) CONTAMINATION | Ground and water systems, existing food supplies, livestock, crops, and 
wildlife will be contaminated. The specific characteristics of the nuclear explosion and meteorological 
conditions will affect the extent of environmental contamination and subsequent response actions.32 
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(U) CRITICAL LONG-TERM CONSIDERATIONS 

(U) Long-term Health Consequences 

(U//FOUO) Moderate to large radiation doses are known to increase 
lifetime incidence of cancer, and any radiation dose is assumed to 
contribute to an increased risk of cancer.71 

(U) Waste Management 

(U//FOUO) Cleanup of the most contaminated areas will not be feasible 
in the near term. Existing infrastructure for radioactive waste storage, 
transport, treatment, and disposal is not sufficient to handle the 
magnitude of waste produced by a large-scale nuclear incident. Close 
coordination between federal, state, tribal, territorial, and local 
jurisdictions will be necessary to identify suitable temporary 
management/storage sites.72 

(U) Economic Impact 

(U//FOUO) Access to business capital, embargos, decontamination of 
private property, unemployment from displaced businesses and 
employees, and disruption of supply chains may have long-term local and 
nationwide economic impacts.73 

(U//FOUO) A nuclear incident will pose dilemmas about rebuilding communities and businesses. Evacuees from the 
impacted area may require permanent relocation.74 

(U//FOUO) Agricultural embargos or stop-movement orders may be placed on the agriculture industry, as well as other 
goods and conveyances.75, iv 

(U) SUGGESTED ADDITIONAL READING 

x (U) California Office of Emergency Services (Cal OES); State of California Emergency Plan; July 2009; 
http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/00%20SEP%207-01-09%20covrev%20(12).pdf 

 
iv (U) See Appendix 1 for an economic impact scenario developed by the Rand Corporation. A detailed scenario can be obtained at: 
http://www.rand.org/content/dam/rand/pubs/technical_reports/2006/RAND_TR391.pdf  

x (U//FOUO) Removing the outer layer of clothing can eliminate up to 90 percent of radioactive material. 
If possible, clothing should be bagged and kept away from humans and animals. 

x (U//FOUO) As soon as feasible, a shower with copious soap and water will help remove radioactive 
contamination. Individuals should be advised against scrubbing, showering in very hot water, or using 
hair conditioner. If a shower is not feasible, using a clean wet cloth to gently blow the nose and wipe 
eyelids, eyelashes, ears, and skin not covered by clothing is recommended.67 

x (U//FOUO) Decontamination of pets and service animals should be considered, since contaminated pets 
can present a health risk to pet owners, especially to children who pet them.68, 69 

x (U//FOUO) Use of contaminated personal or mass transit vehicles for evacuation should not be 
discouraged in the initial days following a nuclear detonation; however, vehicles should be rinsed  
or washed.70 

(U) Sign used to mark emergency shelters for nuclear 
and chemical warfare fallout in the United States: 
Source: http://www.civildefensemuseum.com  
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x (U) United States Environmental Protection Agency; PAG 
Manual: Protective Action Guides and Planning Guidance for 
Radiological Incidents; January 2017; 
https://www.epa.gov/sites/production/files/2017-
01/documents/epa pag manual final revisions 01-11-
2017 cover disclaimer 8.pdf 

x (U) DHS, National Response Framework; June 2016; 
https://www.fema.gov/media-library-data/1466014682982-
9bcf8245ba4c60c120aa915abe74e15d/National Response Fra
mework3rd.pdf 

x (U) DHS, FEMA; Nuclear/Radiological Incident Annex to the 
Response and Recovery Federal Interagency Operational Plans; 
October 2016, https://www.fema.gov/media-library-
data/1478636264406-cd6307630737c2e3b8f4e0352476c1e0/ 
NRIA_FINAL_110216.pdf 

x (U) Executive Office of the President, National Security Staff and  
Office of Science and Technology Policy; Planning Guidance for 
Response to a Nuclear Detonation; June 2010; 
https://www.fema.gov/media-library-data/20130726-1821-
25045-3023/planning_guidance for response to_a  
nuclear_detonation _2nd_edition final.pdf 

x (U) RAND Corporation; Charles Meade, Roger C. Molander, 
Considering the Effects of a Catastrophic Terrorist Attack; 2006; 
https://www.rand.org/content/dam/rand/pubs/technical reports/2006/RAND TR391.pdf 

(U) REPORTING, QUESTIONS, FEEDBACK 

(U) To report suspicious activity to the JRIC, visit www.jric.org or call (562) 345-1100. 

(U) To provide feedback about this product, please complete the online survey. 

(U) US test launch of Titan II ICBM at Vandenberg Air Force Base, 
mid-1970s; Source: National Museum of the US Air Force,  
Photo 140124-F-DW547-006 
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(U) Appendix One: RAND Corporation Catastrophic Nuclear Attack 
in the Greater Los Angeles Area Scenario76 

(U) In the RAND scenario, terrorists conceal a 10-kiloton nuclear bomb in a shipping container and ship it to the Port of 
Long Beach. Unloaded onto a pier, it explodes shortly thereafter in a surface (ground) burst explosion. The scenario is 
highly likely to have a catastrophic effect, and the target is both a key part of US economic infrastructure and a critical 
global shipping center. 

(U) Both short- and long-term repercussions of the attack could be overwhelming, particularly within the first 72 hours. 
The attack would devastate a vast portion of the Los Angeles metropolitan area. Because surface (ground) burst 
explosions generate particularly large amounts of highly radioactive debris, fallout from the blast would cause much of 
the destruction. In some of the most dramatic possible outcomes: 

x (U) 60,000 people might die instantly from the blast itself or quickly thereafter from radiation poisoning. 

x (U) 150,000 people might be exposed to hazardous levels of radioactive water and sediment from the port, requiring 
emergency medical treatment. 

x (U) The blast and subsequent fires might completely destroy the entire infrastructure and all ships in the Port of Long 
Beach and the adjoining Port of Los Angeles. 

x (U) 6,000,000 people might try to evacuate the Los Angeles region. 

x (U) 2,000,000-3,000,000 people might need relocation because fallout will have contaminated a 500-km2 area. 

x (U) Gasoline supplies might run critically short across the entire region because of the loss of Long Beach’s 
refineries—responsible for one-third of the gas west of the Rockies.  
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