
 
PERSONAL PREPAREDNESS GUIDE 
RADIOLOGICAL: NUCLEAR EXPLOSION 
 
What It Is: 
Nuclear explosions occur when two subcritical masses of highly processed radioactive 
material are thrust together suddenly, triggering a violent chain reaction and release 
of energy. Nuclear weapons are designed to cause catastrophic damage to people, 
buildings and the environment. Special highly guarded materials and expertise are 
required to construct and detonate a nuclear weapon. 
 
Damage from nuclear weapons fall into several categories. The explosion itself can 
demolish buildings and structures over a large area. The extent of the damage 
depends on the power of the bomb. 
 
Once the bomb explodes, it releases a fireball. This form of radiation can melt and 
burn some objects and skin, but clothing and opaque objects can provide some 
protection. However, the heat from thermal radiation is also the source of most of 
the post-blast fires. The intense heat of the fire causes an updraft, pulling oxygen in, 
making it difficult to breathe in the surrounding area. 
 
One of the unique effects of a nuclear blast is the electromagnetic pulse, which also 
emanates from the center of the blast. It disables all electrical devices in its path, 
rendering anything with a computer chip essentially dead. This poses an escape 
problem; newer cars with chips would not be able to start. Perhaps the most widely 
known effect of a nuclear attack is the fallout. When the bomb or missile explodes 
near the earth's surface, it pulls soil and water into a mushroom cloud, 
contaminating it with radiation. This matter settles back to the ground generally 
within a day and can be spread over a wider area by wind. 
 
If enough nuclear weapons go off, the resulting dust cloud could potentially block 
sunlight for several months, causing temperatures to drop to below freezing. During 
this "nuclear winter," plant life would be destroyed. This fallout could also damage 
the Earth's ozone layer. 
 
Symptoms: 
The extent of radiation contamination depends on a number of factors including the 
size of the explosive, the amount and type of radioactive material used, and weather 
conditions. The symptoms of radiation sickness include nausea and vomiting; 
diarrhea; skin burns (redness, blistering); weakness, fatigue, exhaustion, fainting 
dehydration; inflammation of areas (redness, tenderness, swelling, bleeding); hair 
loss; ulceration of the mouth; ulceration of the esophagus and the remainder of the 
gastrointestinal system; vomiting blood, bloody stool; bleeding from the nose, 
mouth, gums, and rectum bruising; sloughing of skin; open sores on the skin. 
 
In addition, people experiencing fallout from a nuclear explosion or nuclear facility 
accident would suffer acute radiation syndrome. In acute radiation syndrome, 
radiation is generally stored in the bones and marrow, causing cancer and a 
reduction in white and red blood cells. 
 
 
 



 
A large, rapid dose of radiation, such as that shortly after explosion, kills cells and 
the effects are seen quickly. Cells generally do not have a chance to repair 
themselves. Lesser exposure over time allows time for cell repair, so the exposure is 
better tolerated, but long-term exposure can result in cell damage that is passed on 
genetically. High doses also can cause severe damage to the circulatory vascular 
system, causing fluid to accumulate on the brain, loss of fluids and electrolytes, and 
other infections. Moderate doses destroy bone marrow and lead to infection and 
hemorrhaging. Death is possible in four to five weeks. People receiving doses in this 
range (between 150 and 1000 rads) are the most effectively treated. 
 
Delayed, secondary effects of radiation include degeneration and impaired function in 
bone marrow, kidneys, lungs and eyes and other organs. The chances of developing 
leukemia, thyroid, lung and breast cancers are higher after radiation exposure. 
 
Prevention/Treatment: 
To treat acute radiation syndrome, blood transfusions and marrow transplants are 
generally necessary to replace and reproduce red blood cells. 
 
Recovery Potential: 
Moderate doses of radiation could result in death in four to five weeks. High levels of 
radiation exposure could result in death as little as 48 hours or up to 10 days. 
 
Environmental Cleanup: 
Depending on the severity of exposure, damage to the environment can last from 
decades to centuries, as water and soil are contaminated. Wind and flowing water 
can spread radiation over a wider area than the initial exposure. 
 
In some instances, transmission of radiation to plants can be reduced by using 
certain kinds of fertilizer; for instance, plants absorb radioactive particles such as 
Cesium-134 and Cesium-137 through the same mechanism as potassium, so 
fertilizing with potassium-heavy fertilizers can block cesium absorption. 
 
Other methods of reducing plant and soil contamination include removing topsoil and 
plants and trees, which can be buried under sand, chemically treating the soil and 
replanting new plants and trees to prevent winds from spreading contaminated dust 
and dirt. Additional environment cleanup guidelines are the same as for the 
radiological effects seen in dirty bomb explosions. 
 
This information was compiled from the following sources: 
 
Federation of American Scientists 
http://www.fas.org/nuke/intro/nuke/index.html 
 
Nuclear Regulatory Commission 
http://www.nrc.gov/what-we-do/radiation.html 
http://www.nrc.gov/what-we-do/emerg-preparedness.html 
 
HowStuffWorks 
http://www.howstuffworks.com/nuclear-bomb.htm 
 
 



 
Nuclear Files 
http://www.nuclearfiles.org 
 
Britannica.com 
http://www.britannica.com 
 
Federal Emergency Management Agency 
http://www.fema.gov 
 
Trinity Atomic Web Site 
http://www.cddc.vt.edu/host/atomic/ 
 
S.C. Emergency Management Division 
http://www.scemd.org/ 
 
 
From The Washington Post: 
 
How Bad Would A Dirty Blast Be? Here's What The Experts Say. 
http://www.washingtonpost.com/wp-dyn/articles/A41297-2002Jun12.html 
 
Nuclear Capabilities May Elude Terrorists Experts Say  
http://www.washingtonpost.com/wp-dyn/articles/A32285-2004Dec28.html
 
Technical Hurdles Separate Terrorists From Biowarfare  
http://www.washingtonpost.com/wp-dyn/articles/A35011-2004Dec29.html 
 
An Easier, but Less Deadly, Recipe for Terror 
http://www.washingtonpost.com/wp-dyn/articles/A37519-2004Dec30.html 


