BE PREPARED FOR A

NUCLEAR
EXPLOSION
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Nuclear explosions can cause
significant damage and casualties
from blast, heat, and radiation
but you can keep your family safe
by knowing what to do and being
prepared if it occurs.

A nuclear weapon is a device that uses a
nuclear reaction to create an explosion.
Nuclear devices range from a small
portable device carried by an individual
to a weapon carried by a missile.
A nuclear explosion may occur with a few
minutes warning or without warning.
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Fallout is most dangerous in the first few hours after the detonation when it is giving off the highest levels of radiation. It takes
time for fallout to arrive back to ground level, often more than 15 minutes for areas outside of the immediate blast damage
zones. This is enough time for you to be able to prevent significant radiation exposure by following these simple steps:

GET INSIDE

STAY INSIDE

STAY TUNED

Get inside the nearest building to
avoid radiation. Brick or concrete are
best.

Stay inside for 24 hours unless
local authorities provide other
instructions.

Tune into any media available for
official information such as when
it is safe to exit and where you
should go.

Remove contaminated clothing and
wipe off or wash unprotected skin
if you were outside after the fallout
arrived.

Family should stay where they are
inside. Reunite later to avoid exposure
to dangerous radiation.

Battery operated and hand crank
radios will function after a nuclear
detonation.

Go to the basement or middle of the
building. Stay away from the outer
walls and roof.

Keep your pets inside.

Cell phone, text messaging,
television, and internet services may
be disrupted or unavailable.

HOW TO STAY SAFE

IN THE EVENT OF A NUCLEAR EXPLOSION
WHAT TO DO:

WHAT TO DO:

WHAT TO DO:

NOW

DURING

AFTER

Survive

Be Safe

Prepare

Identify shelter locations. Identify the best
shelter location near where you spend a lot
of time, such as home, work, and school. The
best locations are underground and in the
middle of larger buildings.
While commuting, identify appropriate
shelters to seek in the event of a
detonation.
Outdoor areas, vehicles and mobile homes
do NOT provide adequate shelter. Look for
basements or the center of large multi-story
buildings.
Make sure you have an Emergency Supply
Kit for places you frequent and might
have to stay for 24 hours. It should include
bottled water, packaged foods, emergency
medicines, a hand-crank or batterypowered radio to get information in case
power is out, a flashlight, and extra batteries
for essential items. If possible, store supplies
for three or more days.
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NOT SAFE
SAFER
SAFEST

If warned of an imminent attack,
immediately get inside the nearest
building and move away from windows.
This will help provide protection from
the blast, heat, and radiation of the
detonation.
If you are outdoors when a detonation
occurs take cover from the blast behind
anything that might offer protection. Lie
face down to protect exposed skin from
the heat and flying debris. If you are in a
vehicle, stop safely, and duck down within
the vehicle.
After the shock wave passes, get inside the
nearest, best shelter location for protection
from potential fallout. You will have 10
minutes or more to find an adequate shelter.

Immediately after you are inside shelter, if
you may have been outside after the fallout
arrived:
Remove your outer layer of contaminated
clothing to remove fallout and radiation
from your body.
Take a shower or wash with soap and water
to remove fallout from any skin or hair that
was not covered. If you cannot wash or
shower, use a wipe or clean wet cloth to
wipe any skin or hair that was not covered.
Clean any pets that were outside after the
fallout arrived. Gently brush your pet’s coat
to remove any fallout particles and wash
your pet with soap and water, if available.

Be inside before the fallout arrives. The
highest outdoor radiation levels from
fallout occur immediately after the fallout
arrives and then decrease with time.

It is safe to eat or drink packaged food
items or items that were inside a building.
Do not consume food or liquids that
were outdoors uncovered and may be
contaminated by fallout.

Stay tuned for updated instructions from
emergency response officials. If advised
to evacuate, listen for information about
routes, shelters, and procedures.

If you are sick or injured, listen for
instructions on how and where to get
medical attention when authorities tell you it
is safe to exit.

If you have evacuated, do not return until
you are told it is safe to do so by local
officials.

Where to go in a Radiation
Emergency

Take an Active Role in Your Safety
Download the FEMA app to get more information about
preparing for a nuclear explosion.
Go to Ready.gov: https://www.ready.gov/nuclear-blast
Go to the Centers for Disease Control:
https://emergency.cdc.gov/radiation
Go to Health & Human Services:
https://www.remm.nlm.gov/nuclearexplosion.htm

Medical Treatment
Medical treatment would be provided to people with burns and injuries and to those suffering from radiation sickness. Treatment for acute radiation syndrome would include the prevention and treatment of infections, stem cell
and platelet transfusions, psychological support, and careful observation of skin injury, weight loss, and fever.
Exposed and contaminated people can be safely handled by trained responders and medical personnel. If people
ingest or inhale fallout, treatment could include the use of various diluting or mobilizing agents that help rid the
body of radioactive elements. Potassium iodide or KI pills are not a general cure-all; they are only effective in
blocking the uptake of inhaled or ingested radioactive iodine into the thyroid gland if taken before or just after
inhalation or ingestion. (Radioactive iodine can cause thyroid cancer and disease.)

WHAT ARE THE LONG-TERM CONSEQUENCES?
Monitoring and Clean-up of Affected Areas
Most of the fallout will dissipate after a few weeks to months. Clean-up activities would focus on areas near ground
zero contaminated with long-lasting radioactive isotopes, such as certain plutonium and uranium isotopes. There
are temporary measures that can be taken to “fix” radioactive materials in place and stop the spread of contamination. These include “fixative” sprays such as flour and water mixtures, road oil, or water that can be used to wet
ground surfaces. In the days and weeks following the attack, officials might be expected to:
• Establish a plan for careful monitoring and assessment of affected areas.
• Impose quarantines on contaminated areas as necessary to prevent further exposures.
• Remove contamination from areas where people might continue to be exposed.
• Keep citizens informed about the situation.
Control of Contaminated Food Supplies
Public health officials should be able to identify contaminated water and food, such as milk and produce, and
replace them with clean food from outside the area.
Economic Impact
Economic impacts would result from deaths, illnesses, loss of jobs, and destruction of workplaces and homes.
Increased government spending and stock market swings could significantly impact the national economy. Cleanup, rebuilding, and replacement of lost property and goods could cost many billions of dollars. Local economic
impacts could continue even after the site has been cleaned up if people are reluctant to return to the affected area.
Psychological Impact
The psychological impacts of a nuclear attack will vary. Most individuals will prove resilient. Some will experience
post-traumatic chronic distress and fear. Many of those who were or believe they were exposed will likely worry
about delayed radiation health effects. Depending on how the attack evolves and its aftermath is handled, there
may be loss of confidence in societal institutions. If severe damage to the communications network disrupts communication from authorities, public anxiety and fear could be heightened.

ADDITIONAL INFORMATION
Centers for Disease Control and Prevention—http://www.bt.cdc.gov/radiation
See fact sheets: “Radioactive Contamination and Radiation Exposure” and “Radiation Measurement”
Radiation Emergency Assistance Center—http://www.orau.gov/reacts/
U.S. Department of Energy, National Nuclear Security Administration—http://www.nnsa.doe.gov
U.S. Department of Homeland Security—http://www.dhs.gov/dhspublic/ • http://www.ready.gov
U.S. Nuclear Regulatory Commission—http://www.nrc.gov/what-we-do/safeguards.html
Armed Forces Radiobiology Research Institute (AFRRI)—http://www.afrri.usuhs.mil
Health Physics Society—http://hps.org/publicinformation/radterms
Radiation Effects Research Foundation—www.rerf.jp
This report brief was prepared by the National Academy of Engineering and the National Research Council of the National Academies
in cooperation with the U.S. Department of Homeland Security. For more information, contact Randy Atkins at 202-334-1508,
atkins@nae.edu, or visit www.nae.edu/factsheets.
© 2005 National Academy of Sciences

NEWS &TERRORISM

COMMUNICATING IN A CRISIS

A fact sheet from the National Academies and the U.S. Department of Homeland Security

NUCLEAR ATTACK
WHAT IS IT?
Unlike a “dirty bomb” which disperses radioactive material using conventional
explosives,1 a nuclear attack is the use of a device that produces a nuclear explosion. A nuclear explosion is caused by an uncontrolled chain reaction that splits
atomic nuclei (fission) to produce an intense wave of heat, light, air pressure,
and radiation, followed by the production and release of radioactive particles.
For ground blasts, these radioactive particles are drawn up into a “mushroom
cloud” with dust and debris, producing fallout that can expose people at great
distances to radiation.
Nuclear Devices
Traditional cold-war concerns were focused on the possible use of military
nuclear weapons. A nuclear terrorist attack might be carried out with an
improvised nuclear device (IND), which is a crude nuclear device built from
the components of a stolen weapon or from scratch using nuclear material
(plutonium or highly enriched uranium).
Access and Use of Nuclear Materials or Weapons
The primary obstacle to a nuclear attack is limited access to weapon-grade
nuclear materials. Highly enriched uranium, plutonium, and stockpiled weapons
are carefully inventoried and guarded. Nuclear attack is also impeded because:
• Building nuclear weapons is difficult—general principles are available in open

literature, but constructing a workable device requires advanced technical
knowledge in areas such as nuclear physics and materials science.
• Crude nuclear weapons are typically very heavy, ranging from a few hundred
pounds to several tons, and are difficult to transport, especially by air. Specially
designed small nuclear weapons, including the so-called “suitcase nuclear
weapons” are much lighter, but they are difficult to acquire and to construct.

WHAT IS THE IMPACT OF A NUCLEAR ATTACK?
A nuclear attack could cause substantial fatalities, injuries, and infrastructure
damage from the heat and blast of the explosion, and significant radiological
consequences from both the initial nuclear radiation and the radioactive fallout
that settles after the initial event. An electromagnetic pulse from the explosion
could also disrupt telecommunications and power distribution. The energy
released by a nuclear explosion is distributed roughly as 50% shockwave; 35%
heat; 5% initial nuclear radiation; and 10% fallout radiation. This distribution
varies depending on the design of the weapon and the altitude of the explosion.
Box 1 describes the characteristics of a nuclear explosion.
Size of Nuclear Explosions
Nuclear explosions are classified based on the amount of energy they produce,
or “yield.” A nuclear attack by terrorists would be expected to have a yield of
less than one to several kilotons. A kiloton is not the weight of the bomb but
rather the equivalent energy of an amount of the explosive TNT (1kT=1,000
tons of TNT). Large military nuclear weapons are in the megaton (MT) range
(1MT=1,000kT).
1The effects of RDDs (radiological dispersal devices, including “dirty bombs”) are discussed in another brief in this series
entitled, Radiological Attack: Dirty Bombs and Other Devices.

Box 1. Characteristics of a Nuclear Explosion
A fireball, roughly spherical in shape, is created
from the energy of the initial explosion. It can
reach tens of millions of degrees.
A shockwave races away from the explosion
and can cause great damage to structures and
injuries to humans.
A mushroom cloud typically forms as everything inside of the fireball vaporizes and is carried upwards. Radioactive material from the
nuclear device mixes with the vaporized material in the mushroom cloud.
Fallout results when the vaporized radioactive
material in the mushroom cloud cools, condenses to form solid particles, and falls back to the
earth. Fallout can be carried long distances on
wind currents as a plume and contaminate
surfaces miles from the explosion, including food
and water supplies.
The ionization of the atmosphere around the
blast can result in an electromagnetic pulse
(EMP) that, for ground detonations, can drive an
electric current through underground wires
causing local damage. For high-altitude nuclear
detonations, EMP can cause widespread disruption to electronic equipment and networks.

The Area Affected
The area affected depends on the yield of the nuclear device, the topography at the explosion site
(buildings and geological structures), the altitude of the explosion, and weather conditions. The range
of significant effects is shown in Table 1 for 1-kT and 10-kT bombs. The general pattern of damage,
shown in Figure 1 for a 10-kT bomb, is as follows:
• Initial effects (or prompt effects) of the nuclear explosion—the shockwave, thermal (heat) energy,
and initial radiation—cover an approximately circular area of devastation. Effects decrease with distance from ground zero. For nuclear devices with a higher yield, heat damage becomes the primary
initial effect of concern, eclipsing both the damage from the shockwave and the initial radiation.
• Radioactive fallout spreads in an irregular elliptical pattern in the direction the wind blows. The most
dangerous fallout would occur near the explosion site within minutes of the explosion, but fallout carrying lethal radiation doses could be deposited several miles away. Fallout could potentially travel hundreds of miles, but its concentration and radiation dose decrease as it spreads and as time passes.
Lethal prompt (initial) radiation
Severe shockwave damage

Severe thermal damage

Prevailing Wind

General radioactive fallout pattern

Bomb site

Figure 1. Representation from
above of the general patterns of
damage from a 10-kT nuclear
explosion on the ground. The
destruction from the initial
effects— shockwave, thermal
(heat) energy, and initial radiation—expands in a circular
pattern. Severe shockwave
damage could extend to about
a half a mile. Severe thermal
damage would extend out
about a mile. Flying debris
could extend up to a few miles.
Initial (prompt) nuclear radiation for a 10-kT blast could
expose unprotected people
within about 3/4 mile of the
explosion site to a lethal radiation dose. Radioactive fallout
occurs in an irregular elliptical
pattern in the direction the
wind is blowing; lethal radiation could extend up to 6 miles.

Secondary Hazards
The intense heat of the nuclear explosion will produce fires throughout the
immediate blast zone. Damaged buildings, downed power and phone lines,
leaking gas lines, broken water mains, and damaged roads, bridges, and tunnels are among the hazardous conditions that could exist. The detonation
can also produce an electromagnetic pulse (EMP, see Box 1) that interferes
with electronic equipment.

Persistence of Radioactivity Levels
The mixture of radioactive elements formed in a nuclear explosion is so
complex, with both short- and long-lasting isotopes, that radioactive decay
can only be estimated. During the first hour after a nuclear explosion,
radioactivity levels drop precipitously. Radioactivity levels are further reduced by about 90% after
another 7 hours and by about 99% after 2 days.

WHAT IS THE DANGER?
The number and type of fatalities and injuries depend on many factors including the yield of the
nuclear device, the population near the site of the explosion and in the fallout path, and weather conditions. Even a partial nuclear detonation could produce many casualties in a densely populated area.
An extensive weapons effects testing program and studies of the 1945 bombings of Hiroshima and
Nagasaki provide what we know about the effects of nuclear explosions (see Box 2).
Health Effects from the Shockwave and Thermal Energy
Fatalities and injuries will result from the pressure of the shockwave, bodies being thrown, falling
buildings, and flying debris. Thermal (heat) energy including the fireball can cause fatalities and
severe burns to the skin and eyes.
Health Effects from Radiation
People who survive the physical shockwave and heat may suffer health effects from radiation. The
health effects of radiation depend on the:
• Amount of radiation absorbed by the body (the dose, measured in unit called rads),
• Type of radiation,
• Route of exposure (absorbed by the body, inhaled, or ingested),
• Length of time exposed.
If a reasonable estimate can be made of a person’s dose, health effects at that dose can be predicted
with good accuracy. There are both short- and long-term effects of radiation.
Short-term Effects
Acute Radiation Syndrome (ARS) may develop in those who are exposed to radiation levels of 50100 rad, depending on the type of radiation and the individual. Symptoms of ARS include nausea,
vomiting, diarrhea, and reduced blood cell counts. Radiation, especially beta radiation, can also cause
skin burns and localized injury. Fatalities begin to appear at exposures of 125 rad, and at doses between
300-400 rad, about half of those exposed will die without supportive treatment.2 At very high doses,
greater than 1000 rad, people can die within hours or days due to effects on the central nervous system. Radiation exposure inhibits stem-cell growth; for those who die within weeks to months, death
is usually caused by damage to the gastrointestinal lining and to bone marrow where stem cell growth
is crucial. Fetuses are more sensitive to radiation; effects may include growth retardation, malformations, or impaired brain function.
2 Hall,
3

E.J., 2001
National Council on Radiation Protection and Measurements, Report No. 138, 2001.

Long-term Effects
Radiation exposure increases the risk of developing cancer, including leukemia, later
in life. The increased cancer risk is proportional to radiation dose. The survivors of
the Hiroshima and Nagasaki atomic bombs have about a 10% increased risk of developing cancers over normal age-specific rates, some occurring more than 50 years following the exposure. A long-term medical surveillance program would likely be
established to monitor potential health effects of survivors of a nuclear attack. There
is no evidence of genetic changes in survivors’ children who were conceived and
born after the bombings in Hiroshima and Nagasaki.

Box 2. The Nuclear Bombs at Hiroshima
and Nagasaki, Japan

WHAT SHOULD PEOPLE DO TO PROTECT THEMSELVES?

The August 1945 bombings of Hiro-shima
and Nagasaki have been the only use or
detonation of nuclear weapons except for
testing purposes. The Hiroshima bomb was
approximately a 16-kiloton uranium bomb;
the Nagasaki bomb was approximately a
21-kiloton plutonium bomb. Both were detonated in the air at an altitude of approximately 1,600 feet. The bomb at Hiroshima
destroyed buildings over roughly 4 square
miles of the city, and about 60,000 people
died immediately from the blast, thermal
effects, and fire. Within 2–4 months of the
bombings, a total estimated 90,000 to
140,000 deaths occurred in Hiroshima and
about 60,000 to 80,000 deaths occurred in
Nagasaki, mostly as a result of the immediate effects of the bomb and not to fallout.

The three basic ways people can reduce exposure to radiation are through time, distance, and shielding:
Time: Decrease the amount of time spent in areas where there is radiation.
Distance: Increase your distance from a radiation source. Doubling your distance
from a point source divides the dose by four. If sheltered in a contaminated area,
keep your distance from exterior walls and roofs.
Shielding: Create a barrier between yourself and the radiation source with a building or vehicle. Buildings—especially those made of brick or concrete—provide
considerable shielding from radiation. Exposure is reduced by about 50% inside a
one-story building and by about 90% a level below ground.
Practical Steps
If there is advanced warning of an impending nuclear attack, people should listen to
authorities about whether to evacuate the area or to seek shelter underground as soon
as possible.
People outside when a blast occurs should:
1. Lie face down on the ground and protect exposed skin (i.e., place hands under the
body), and remain flat until the heat and shock waves have passed.
2. Cover the mouth and nose with a cloth to filter particulates from the inhaled air.
3. Evacuate or find shelter:
a. Evacuation: If a cloud of debris is moving toward them, leave the area by a route
perpendicular to the path of the fallout.
b. If a cloud is not visible or the direction of the fallout is unknown, seek shelter.
A basement or center of a high-rise building away from windows or doors would
be best.
4. If possibly exposed to contaminated dust and debris, remove outer clothing as
soon as is reasonable; if possible, shower, wash hair, and change clothes before
entering a shelter. Do not scrub harshly or scratch skin.
5. Listen for information from emergency responders and authorities.

In a group of 87,000 survivors ex-posed
to radiation who were followed in health
studies over the past 60 years,* there were
about 430 more cancer deaths than would
be expected in a similar but unexposed
population (there were 8,000 cancers from
all causes compared to an expected 7,600).
The additional cancer deaths are attributable to radiation. Nearly half of the people in
those studies are still alive.
*The mean dose of those survivors was 16 rad.

People sheltering-in-place should:
1. Go as far below ground as possible. Shut off ventilation systems and seal doors or
windows until the fallout cloud has passed, generally a matter of hours.
2. Stay inside until authorities say it is safe to come out.
3. Use stored food and drinking water.
4. Listen to the local radio or television for official information. Broadcasts may be
disrupted for some time as a result of power outages.
For those in the path of the fallout who have survived the initial effects of the explosion, protection from fallout radiation is the most important life-saving measure.
Because the material can travel high into the atmosphere, the fallout dispersal pattern cannot be accurately predicted using surface winds. Authorities will advise people to either shelter-in-place or to evacuate.
People advised to evacuate should:
1. Listen for information about evacuation routes,
temporary shelters, and procedures to follow.
2. If there is time before leaving, close and lock
windows and doors and turn off air conditioning, vents, fans, and furnace in order to keep
radioactive material from being sucked inside.

Table 1. Range in miles for significant effects.3
Significant effects are 50% mortality from shockwave and heat, and a radiation dose of 400 rads.
Yield (KT)

Shockwave

Heat

Initial radiation

Fallout radiation (downwind)

1

0.2

0.4

0.5

up to 3.4

10

0.4

1.1

0.8

up to 6.0

The Area Affected
The area affected depends on the yield of the nuclear device, the topography at the explosion site
(buildings and geological structures), the altitude of the explosion, and weather conditions. The range
of significant effects is shown in Table 1 for 1-kT and 10-kT bombs. The general pattern of damage,
shown in Figure 1 for a 10-kT bomb, is as follows:
• Initial effects (or prompt effects) of the nuclear explosion—the shockwave, thermal (heat) energy,
and initial radiation—cover an approximately circular area of devastation. Effects decrease with distance from ground zero. For nuclear devices with a higher yield, heat damage becomes the primary
initial effect of concern, eclipsing both the damage from the shockwave and the initial radiation.
• Radioactive fallout spreads in an irregular elliptical pattern in the direction the wind blows. The most
dangerous fallout would occur near the explosion site within minutes of the explosion, but fallout carrying lethal radiation doses could be deposited several miles away. Fallout could potentially travel hundreds of miles, but its concentration and radiation dose decrease as it spreads and as time passes.
Lethal prompt (initial) radiation
Severe shockwave damage

Severe thermal damage
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General radioactive fallout pattern
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Figure 1. Representation from
above of the general patterns of
damage from a 10-kT nuclear
explosion on the ground. The
destruction from the initial
effects— shockwave, thermal
(heat) energy, and initial radiation—expands in a circular
pattern. Severe shockwave
damage could extend to about
a half a mile. Severe thermal
damage would extend out
about a mile. Flying debris
could extend up to a few miles.
Initial (prompt) nuclear radiation for a 10-kT blast could
expose unprotected people
within about 3/4 mile of the
explosion site to a lethal radiation dose. Radioactive fallout
occurs in an irregular elliptical
pattern in the direction the
wind is blowing; lethal radiation could extend up to 6 miles.

Secondary Hazards
The intense heat of the nuclear explosion will produce fires throughout the
immediate blast zone. Damaged buildings, downed power and phone lines,
leaking gas lines, broken water mains, and damaged roads, bridges, and tunnels are among the hazardous conditions that could exist. The detonation
can also produce an electromagnetic pulse (EMP, see Box 1) that interferes
with electronic equipment.

Persistence of Radioactivity Levels
The mixture of radioactive elements formed in a nuclear explosion is so
complex, with both short- and long-lasting isotopes, that radioactive decay
can only be estimated. During the first hour after a nuclear explosion,
radioactivity levels drop precipitously. Radioactivity levels are further reduced by about 90% after
another 7 hours and by about 99% after 2 days.

WHAT IS THE DANGER?
The number and type of fatalities and injuries depend on many factors including the yield of the
nuclear device, the population near the site of the explosion and in the fallout path, and weather conditions. Even a partial nuclear detonation could produce many casualties in a densely populated area.
An extensive weapons effects testing program and studies of the 1945 bombings of Hiroshima and
Nagasaki provide what we know about the effects of nuclear explosions (see Box 2).
Health Effects from the Shockwave and Thermal Energy
Fatalities and injuries will result from the pressure of the shockwave, bodies being thrown, falling
buildings, and flying debris. Thermal (heat) energy including the fireball can cause fatalities and
severe burns to the skin and eyes.
Health Effects from Radiation
People who survive the physical shockwave and heat may suffer health effects from radiation. The
health effects of radiation depend on the:
• Amount of radiation absorbed by the body (the dose, measured in unit called rads),
• Type of radiation,
• Route of exposure (absorbed by the body, inhaled, or ingested),
• Length of time exposed.
If a reasonable estimate can be made of a person’s dose, health effects at that dose can be predicted
with good accuracy. There are both short- and long-term effects of radiation.
Short-term Effects
Acute Radiation Syndrome (ARS) may develop in those who are exposed to radiation levels of 50100 rad, depending on the type of radiation and the individual. Symptoms of ARS include nausea,
vomiting, diarrhea, and reduced blood cell counts. Radiation, especially beta radiation, can also cause
skin burns and localized injury. Fatalities begin to appear at exposures of 125 rad, and at doses between
300-400 rad, about half of those exposed will die without supportive treatment.2 At very high doses,
greater than 1000 rad, people can die within hours or days due to effects on the central nervous system. Radiation exposure inhibits stem-cell growth; for those who die within weeks to months, death
is usually caused by damage to the gastrointestinal lining and to bone marrow where stem cell growth
is crucial. Fetuses are more sensitive to radiation; effects may include growth retardation, malformations, or impaired brain function.
2 Hall,
3

E.J., 2001
National Council on Radiation Protection and Measurements, Report No. 138, 2001.

Long-term Effects
Radiation exposure increases the risk of developing cancer, including leukemia, later
in life. The increased cancer risk is proportional to radiation dose. The survivors of
the Hiroshima and Nagasaki atomic bombs have about a 10% increased risk of developing cancers over normal age-specific rates, some occurring more than 50 years following the exposure. A long-term medical surveillance program would likely be
established to monitor potential health effects of survivors of a nuclear attack. There
is no evidence of genetic changes in survivors’ children who were conceived and
born after the bombings in Hiroshima and Nagasaki.

Box 2. The Nuclear Bombs at Hiroshima
and Nagasaki, Japan

WHAT SHOULD PEOPLE DO TO PROTECT THEMSELVES?

The August 1945 bombings of Hiro-shima
and Nagasaki have been the only use or
detonation of nuclear weapons except for
testing purposes. The Hiroshima bomb was
approximately a 16-kiloton uranium bomb;
the Nagasaki bomb was approximately a
21-kiloton plutonium bomb. Both were detonated in the air at an altitude of approximately 1,600 feet. The bomb at Hiroshima
destroyed buildings over roughly 4 square
miles of the city, and about 60,000 people
died immediately from the blast, thermal
effects, and fire. Within 2–4 months of the
bombings, a total estimated 90,000 to
140,000 deaths occurred in Hiroshima and
about 60,000 to 80,000 deaths occurred in
Nagasaki, mostly as a result of the immediate effects of the bomb and not to fallout.

The three basic ways people can reduce exposure to radiation are through time, distance, and shielding:
Time: Decrease the amount of time spent in areas where there is radiation.
Distance: Increase your distance from a radiation source. Doubling your distance
from a point source divides the dose by four. If sheltered in a contaminated area,
keep your distance from exterior walls and roofs.
Shielding: Create a barrier between yourself and the radiation source with a building or vehicle. Buildings—especially those made of brick or concrete—provide
considerable shielding from radiation. Exposure is reduced by about 50% inside a
one-story building and by about 90% a level below ground.
Practical Steps
If there is advanced warning of an impending nuclear attack, people should listen to
authorities about whether to evacuate the area or to seek shelter underground as soon
as possible.
People outside when a blast occurs should:
1. Lie face down on the ground and protect exposed skin (i.e., place hands under the
body), and remain flat until the heat and shock waves have passed.
2. Cover the mouth and nose with a cloth to filter particulates from the inhaled air.
3. Evacuate or find shelter:
a. Evacuation: If a cloud of debris is moving toward them, leave the area by a route
perpendicular to the path of the fallout.
b. If a cloud is not visible or the direction of the fallout is unknown, seek shelter.
A basement or center of a high-rise building away from windows or doors would
be best.
4. If possibly exposed to contaminated dust and debris, remove outer clothing as
soon as is reasonable; if possible, shower, wash hair, and change clothes before
entering a shelter. Do not scrub harshly or scratch skin.
5. Listen for information from emergency responders and authorities.

In a group of 87,000 survivors ex-posed
to radiation who were followed in health
studies over the past 60 years,* there were
about 430 more cancer deaths than would
be expected in a similar but unexposed
population (there were 8,000 cancers from
all causes compared to an expected 7,600).
The additional cancer deaths are attributable to radiation. Nearly half of the people in
those studies are still alive.
*The mean dose of those survivors was 16 rad.

People sheltering-in-place should:
1. Go as far below ground as possible. Shut off ventilation systems and seal doors or
windows until the fallout cloud has passed, generally a matter of hours.
2. Stay inside until authorities say it is safe to come out.
3. Use stored food and drinking water.
4. Listen to the local radio or television for official information. Broadcasts may be
disrupted for some time as a result of power outages.
For those in the path of the fallout who have survived the initial effects of the explosion, protection from fallout radiation is the most important life-saving measure.
Because the material can travel high into the atmosphere, the fallout dispersal pattern cannot be accurately predicted using surface winds. Authorities will advise people to either shelter-in-place or to evacuate.
People advised to evacuate should:
1. Listen for information about evacuation routes,
temporary shelters, and procedures to follow.
2. If there is time before leaving, close and lock
windows and doors and turn off air conditioning, vents, fans, and furnace in order to keep
radioactive material from being sucked inside.

Table 1. Range in miles for significant effects.3
Significant effects are 50% mortality from shockwave and heat, and a radiation dose of 400 rads.
Yield (KT)

Shockwave

Heat

Initial radiation

Fallout radiation (downwind)

1

0.2

0.4

0.5

up to 3.4

10

0.4

1.1

0.8

up to 6.0

Medical Treatment
Medical treatment would be provided to people with burns and injuries and to those suffering from radiation sickness. Treatment for acute radiation syndrome would include the prevention and treatment of infections, stem cell
and platelet transfusions, psychological support, and careful observation of skin injury, weight loss, and fever.
Exposed and contaminated people can be safely handled by trained responders and medical personnel. If people
ingest or inhale fallout, treatment could include the use of various diluting or mobilizing agents that help rid the
body of radioactive elements. Potassium iodide or KI pills are not a general cure-all; they are only effective in
blocking the uptake of inhaled or ingested radioactive iodine into the thyroid gland if taken before or just after
inhalation or ingestion. (Radioactive iodine can cause thyroid cancer and disease.)

WHAT ARE THE LONG-TERM CONSEQUENCES?
Monitoring and Clean-up of Affected Areas
Most of the fallout will dissipate after a few weeks to months. Clean-up activities would focus on areas near ground
zero contaminated with long-lasting radioactive isotopes, such as certain plutonium and uranium isotopes. There
are temporary measures that can be taken to “fix” radioactive materials in place and stop the spread of contamination. These include “fixative” sprays such as flour and water mixtures, road oil, or water that can be used to wet
ground surfaces. In the days and weeks following the attack, officials might be expected to:
• Establish a plan for careful monitoring and assessment of affected areas.
• Impose quarantines on contaminated areas as necessary to prevent further exposures.
• Remove contamination from areas where people might continue to be exposed.
• Keep citizens informed about the situation.
Control of Contaminated Food Supplies
Public health officials should be able to identify contaminated water and food, such as milk and produce, and
replace them with clean food from outside the area.
Economic Impact
Economic impacts would result from deaths, illnesses, loss of jobs, and destruction of workplaces and homes.
Increased government spending and stock market swings could significantly impact the national economy. Cleanup, rebuilding, and replacement of lost property and goods could cost many billions of dollars. Local economic
impacts could continue even after the site has been cleaned up if people are reluctant to return to the affected area.
Psychological Impact
The psychological impacts of a nuclear attack will vary. Most individuals will prove resilient. Some will experience
post-traumatic chronic distress and fear. Many of those who were or believe they were exposed will likely worry
about delayed radiation health effects. Depending on how the attack evolves and its aftermath is handled, there
may be loss of confidence in societal institutions. If severe damage to the communications network disrupts communication from authorities, public anxiety and fear could be heightened.

ADDITIONAL INFORMATION
Centers for Disease Control and Prevention—http://www.bt.cdc.gov/radiation
See fact sheets: “Radioactive Contamination and Radiation Exposure” and “Radiation Measurement”
Radiation Emergency Assistance Center—http://www.orau.gov/reacts/
U.S. Department of Energy, National Nuclear Security Administration—http://www.nnsa.doe.gov
U.S. Department of Homeland Security—http://www.dhs.gov/dhspublic/ • http://www.ready.gov
U.S. Nuclear Regulatory Commission—http://www.nrc.gov/what-we-do/safeguards.html
Armed Forces Radiobiology Research Institute (AFRRI)—http://www.afrri.usuhs.mil
Health Physics Society—http://hps.org/publicinformation/radterms
Radiation Effects Research Foundation—www.rerf.jp
This report brief was prepared by the National Academy of Engineering and the National Research Council of the National Academies
in cooperation with the U.S. Department of Homeland Security. For more information, contact Randy Atkins at 202-334-1508,
atkins@nae.edu, or visit www.nae.edu/factsheets.
© 2005 National Academy of Sciences
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NUCLEAR ATTACK
WHAT IS IT?
Unlike a “dirty bomb” which disperses radioactive material using conventional
explosives,1 a nuclear attack is the use of a device that produces a nuclear explosion. A nuclear explosion is caused by an uncontrolled chain reaction that splits
atomic nuclei (fission) to produce an intense wave of heat, light, air pressure,
and radiation, followed by the production and release of radioactive particles.
For ground blasts, these radioactive particles are drawn up into a “mushroom
cloud” with dust and debris, producing fallout that can expose people at great
distances to radiation.
Nuclear Devices
Traditional cold-war concerns were focused on the possible use of military
nuclear weapons. A nuclear terrorist attack might be carried out with an
improvised nuclear device (IND), which is a crude nuclear device built from
the components of a stolen weapon or from scratch using nuclear material
(plutonium or highly enriched uranium).
Access and Use of Nuclear Materials or Weapons
The primary obstacle to a nuclear attack is limited access to weapon-grade
nuclear materials. Highly enriched uranium, plutonium, and stockpiled weapons
are carefully inventoried and guarded. Nuclear attack is also impeded because:
• Building nuclear weapons is difficult—general principles are available in open

literature, but constructing a workable device requires advanced technical
knowledge in areas such as nuclear physics and materials science.
• Crude nuclear weapons are typically very heavy, ranging from a few hundred
pounds to several tons, and are difficult to transport, especially by air. Specially
designed small nuclear weapons, including the so-called “suitcase nuclear
weapons” are much lighter, but they are difficult to acquire and to construct.

WHAT IS THE IMPACT OF A NUCLEAR ATTACK?
A nuclear attack could cause substantial fatalities, injuries, and infrastructure
damage from the heat and blast of the explosion, and significant radiological
consequences from both the initial nuclear radiation and the radioactive fallout
that settles after the initial event. An electromagnetic pulse from the explosion
could also disrupt telecommunications and power distribution. The energy
released by a nuclear explosion is distributed roughly as 50% shockwave; 35%
heat; 5% initial nuclear radiation; and 10% fallout radiation. This distribution
varies depending on the design of the weapon and the altitude of the explosion.
Box 1 describes the characteristics of a nuclear explosion.
Size of Nuclear Explosions
Nuclear explosions are classified based on the amount of energy they produce,
or “yield.” A nuclear attack by terrorists would be expected to have a yield of
less than one to several kilotons. A kiloton is not the weight of the bomb but
rather the equivalent energy of an amount of the explosive TNT (1kT=1,000
tons of TNT). Large military nuclear weapons are in the megaton (MT) range
(1MT=1,000kT).
1The effects of RDDs (radiological dispersal devices, including “dirty bombs”) are discussed in another brief in this series
entitled, Radiological Attack: Dirty Bombs and Other Devices.

Box 1. Characteristics of a Nuclear Explosion
A fireball, roughly spherical in shape, is created
from the energy of the initial explosion. It can
reach tens of millions of degrees.
A shockwave races away from the explosion
and can cause great damage to structures and
injuries to humans.
A mushroom cloud typically forms as everything inside of the fireball vaporizes and is carried upwards. Radioactive material from the
nuclear device mixes with the vaporized material in the mushroom cloud.
Fallout results when the vaporized radioactive
material in the mushroom cloud cools, condenses to form solid particles, and falls back to the
earth. Fallout can be carried long distances on
wind currents as a plume and contaminate
surfaces miles from the explosion, including food
and water supplies.
The ionization of the atmosphere around the
blast can result in an electromagnetic pulse
(EMP) that, for ground detonations, can drive an
electric current through underground wires
causing local damage. For high-altitude nuclear
detonations, EMP can cause widespread disruption to electronic equipment and networks.

Nuclear Detonation Safety:
Food, Drinking Water and Medicine
Food in sealed containers and any unspoiled food in your
refrigerator or freezer are safe to eat.

Food Safety
DO

DO

DON’T

DON’T

Stay hydrated. Bottled water or sealed beverages are best. Water
from your toilet tank (not bowl) and water heater is also safe. If those
are not available, then tap water should be used to stay hydrated.

Drinking
Water Safety
DO

DO

DON’T

LIFE SUSTAINING

Continue taking your medication. Medicine in sealed containers
is free from radioactive contamination. Medicine that is not sealed
should be taken if sealed options are unavailable.

Medicine
Safety
DO

DO

DON’T

LIFE SUSTAINING

Use a damp towel or cloth to clean all containers, utensils and
surfaces. Seal these cleaning cloths and place them away from
pets and people. Wash your hands a˜er cleaning.

Cleaning
Instructions
DO

DO

DO

Get Inside. Stay Inside. Stay Tuned.

DO
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Saving Lives After a Nuclear Detonation

Brooke Buddemeier

PrepTalks Discussion Guides provide a framework for community leaders to translate insights from the
PrepTalk into community planning and outreach. Community leaders can use the PrepTalks materials at
meetings, workshops, and conferences to address critical emergency management topics with whole
community partners.

Brooke Buddemeier – Saving Lives After a Nuclear Detonation
Brooke Buddemeier is a certified health physicist at Lawrence Livermore National Laboratory where he
focuses on radiological and nuclear terrorism risk assessments and response planning. His modeling of
nuclear detonations demonstrates how getting indoors can save lives from the blast effects and fallout. His
PrepTalk educates emergency managers, community leaders, and the public on the effects of a nuclear
detonation, critical protective actions, and the role of local
emergency responders.
Buddemeier is a council member on the National Council on
Radiation Protection and Measurements. He served on the
writing committee for Responding to a Radiological or Nuclear
Terrorism Incident: A Guide for Decision Makers and is the
author of Reducing the Consequences of a Nuclear
Detonation: Recent Research and Guidance.

The most important life-saving
decisions are those made in the
first few minutes and hours of
the event.
— Brooke Buddemeier

Partners for the Discussion
Buddemeier emphasizes the importance of sharing information about the protective actions for a nuclear
detonation and their effectiveness with the public. He also identifies the many resources and tools for
emergency managers that support planning, public education, and crisis communications.
Emergency managers should view the video and discuss this important topic with elected officials; leaders
and staff from emergency management agencies; public works; police, fire, and emergency medical
services; and members of the community’s health care organizations. Use this discussion guide to develop
strategies for public education, immediate public alerts and warnings, emergency responder safety, clearing
debris, and post-event communications with the public.

The views expressed in PrepTalk presentations and the Q&A sessions are solely those of the speaker
and do not represent the views of their organization or any of the PrepTalks partners.
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Discussion Topics
Topic 1: Understanding Nuclear Explosions
Buddemeier provides a clear explanation of the components of a nuclear detonation:
•

An explosion that creates an intensely bright flash and causes temporary flash blindness;

•

A blast wave that travels through the air, damaging buildings and causing injuries; and

•

Radioactive fallout, composed of dirt and radioactive material, that rises immediately after the explosion
and falls back to earth.

Damage Zones: Severe, Moderate, Light
Forecasting damage from a 10kT blast is based on distance from the detonation site and falls into three
zones: severe, moderate, and light. All three zones may experience some effects from an electromagnetic
pulse (EMP), a high-voltage surge that that may damage electronic equipment.

Source: Courtesy of Livermore National Laboratory
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Fallout: Radioactive Particles
Buddemeier explains that a nuclear detonation near the ground produces a fireball that rapidly shoots up
into the atmosphere pulls up thousands of tons of dirt and debris. This creates the iconic mushroom-shaped
cloud. The cloud stabilizes in the upper atmosphere where radioactive material produced in the explosion
mixes with the dirt and small particles of debris from the detonation.
Fallout is the term for when these particles fall back to earth,
collect on surfaces, and give off dangerous radiation.
Significant fallout can extend 10 to 20 miles from the blast.
Going inside a building to shelter as far away from these
particles is the best protective action. People will have at
least 10 – 15 minutes after the detonation to get inside
before the fallout begins.

The silver lining of the fallout
cloud is that radiation decays
rapidly – over 80 percent the
first day.
— Brooke Buddemeier

Buddemeier’s presentation includes an animation
demonstrating the fast nature of radiation decay. For the first
few hours after the blast, the dangerous fallout zone can grow and spread. But after those first few hours,
the dangerous area starts to shrink. Much of the danger from radiation is reduced after the first 24 hours.
Buddemeier also explains that winds near the top of the fallout cloud travel much faster than winds near the
ground and might be in a different direction than wind at ground level. This makes it difficult to predict the
path of the fallout cloud using wind speed and direction at ground level.
Breathing In Radioactive Particles
The potential radiation dose from inhaling or ingesting radioactive particles (internal contamination) is
significantly less than the external radiation doses from nuclear fallout. The public should not spend time on
seeking respiratory protection, but should go inside as quickly as possible. In public messaging, it is
important to understand that internal contamination can be a source of anxiety and concern for the public.
Types and Delivery Methods of Nuclear/Radiological Devices
Higher-Yield Nuclear Devices: Buddemeier explains that most modeling done for nuclear terrorism uses a
10kT device because it was the size of America’s first few nuclear explosive devices. He also explains that a
nuclear device 10 times the size, or 100kT, would result in only doubling the size of the damage zones.
Therefore, planning based on a 10kT device is adequate for emergency response preparation and training.
Nuclear Missiles: If a nuclear weapon is delivered via missile, some advance notice to the target area is
likely, possibly 15–20 minutes or more. With advanced notice, taking shelter in a basement or the middle of
building without a basement is the best protective action to survive the effects of the blast. If the missile
detonates in the air, the potential for fallout is greatly reduced or eliminated because the radioactive
material does not mix with dirt and debris from the ground. Damage from the blast will be far-reaching, so
staying inside and following instructions from authorities is still the best course of action.

3

Discussion Guide:
Saving Lives After a Nuclear Detonation

Dirty Bomb or Radiological Dispersal Device (RDD): An RDD is NOT a nuclear explosion. Rather, it is a
chemical explosive device that also disperses radioactive material. The radioactive material does not create
a larger explosion, but it complicates the response by introducing hazardous material to the scene of the
explosion. RDDs are much smaller than nuclear explosions and might only create a radioactive “hot zone” of
a few blocks, whereas the hot zone from a nuclear explosion can extend for hundreds of miles. Radiation
levels from RDDs are much lower and are not anticipated to pose an immediate health risk to anyone
outside of the immediate area of the explosion.

Questions for Discussion



Do emergency response personnel and elected and community leaders in your community understand
the different effects of a nuclear detonation?



Does your emergency response plan include a process for defining damage zones (based on limited
initial incident information)? The new Rapid Rad/Nuc Hazard Assessment Tools under development for
local emergency managers will quickly provide key response and public hazard information after a
nuclear detonation.

Topic 2: Advance Public Education: Sheltering Saves Lives
Buddemeier notes that many people, including emergency
managers, believe that the consequences of a nuclear detonation
would be so catastrophic that little could be done at the local
level. However, recent modeling of the effects of a 10 KT nuclear
detonation in an urban setting suggests that hundreds of

Casualties from fallout are
almost entirely preventable.
— Brooke Buddemeier

thousands of potential casualties can be avoided if people simply
go indoors.
Fallout generally begins to accumulate about 15 minutes after the explosion; this window gives survivors of
the blast time to find adequate shelter. The protection factor (PF) of a shelter location depends on the
shielding from radiation offered by walls and the distance from outdoor fallout particles. Fallout particles will
coat the ground, buildings, and other horizontal surfaces outside. Even the basement of a one story-wood
frame building can increase protection from radiation by a factor of ten, which is considered adequate by
the Federal Planning Guidance for Response to a Nuclear Detonation, Second Edition.
Buddemeier provides an example analysis of a 10kT explosion in Washington, DC. If everyone stayed outside
for the first 12 hours in this scenario, there would be 280,000 casualties from fallout radiation. But if
everyone in the area just went into an adequate (PF of 10) shelter, like the basement a single-story home or
a multistory brick building, this action would prevent 245,000 significant radiation exposures.
To be effective, public education should promote a sense of self efficacy (I can take action to keep myself
safe) and response efficacy (these actions will make a difference to the quality of my survival).
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Protective Actions of Nuclear Detonation
•

Sheltering is best. You will generally have 15 minutes or more
to find adequate shelter before radioactive fallout begins.

•

Do not try to reunite with family members before taking shelter.

•

Stay sheltered for 12–24 hours and listen to authorities.

•

If people who were outside when the fallout began come to
your shelter location with fallout particles on their clothes or
hair, let them in! Decontamination (removing the fallout) is
quick and simple.

Shelter Protection Factors
The higher the number, the greater the protection from radioactive fallout. Note that even the basement of a
wood frame structure provides adequate protection. The subfloors or core of office/apartment buildings
provide high levels of protection (PF of 100 or higher).

Source: Courtesy of Livermore National Laboratory
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Protective Action Timeline
When a nuclear device detonates without warning, blast effects will occur immediately. However, the
timeline below shows that even in a no-notice event, individuals still have time to protect themselves from
radioactive fallout.

Source: Adapted from Buddemeier’s PrepTalk Presentation

Decontamination
If individuals are outside when the fallout begins, they need to get clean (a.k.a. decontaminate) once they
get to a shelter. Most individuals believe that decontamination is or should be a complex process, but
Buddemeier notes that it is, in fact, relatively simple.
Simply brushing off fallout particles can be effective for expedient decontamination. Additionally, removing
the outer layer of clothing and, if possible, wiping or washing with soap and water the skin that wasn’t
covered by clothing, reduces exposure. Individuals already in a shelter must understand that letting
individuals who have been exposed to fallout inside the shelter will not endanger their lives.

Questions for Discussion



Have you included education on protective actions for nuclear detonation in your public outreach
efforts? Providing information that people can survive a nuclear detonation and explaining the important
steps to take will help motivate people to take appropriate protective action in the moment.
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Do community leaders know and understand the components of a nuclear detonation and the protective
actions for fallout? Specifically, business owners, homeowners associations, school principals and
teachers, and faith-based leaders. These community leaders can spread the message to help others be
prepared. Make sure these community leaders have a point of contact who can answer clarifying
questions to build confidence in providing guidance to others.



Have you provided community leaders with readily accessible, authoritative resources to support
appropriate protective action measures? The Centers for Disease Control and Prevention has a number
of resources that support public education before and during the event. These include a YouTube video
(Protective Actions for Radiation Emergencies – Self-Decontamination), Radiation Basics Made Simple,
Myths of Radiation, a Radiation Hazard Scale, and a Thermometer that helps people understand
common radiation doses and assess their risk.



Understand likely public reaction to a nuclear explosion and develop communication strategies and
messages to encourage positive behaviors. Social, Psychological, and Behavioral Responses to a
Nuclear Detonation in a US City: Implications for Health Care Planning and Delivery reviews the research
of the public’s response to similar events and notes that positive behaviors are supported by “perception
of a common fate, social norms, unambiguous need, and knowledge of an appropriate response or
action.



Consider the buildings in your community. What sheltering quality do the buildings provide? The IND City
Planner Resource (iCPR) Tool has precalculated nuclear detonation effects for 60 US cities. This FEMA
tool also analyzes detonation effects on infrastructure and provides local shelter data. For more
information, contact the FEMA Response Directorate’s CBRN Support Branch at cbrn@fema.dhs.gov.

Topic 3: Post-Detonation Communications and Immediate Response
During the first minutes and hours of a nuclear event, local
decision makers will have limited information, but must provide
guidance to encourage individuals to take proven protective
actions.
Work with your crisis communications team to develop templates
for messages, on shelter locations, fallout, and decontamination.
Watch the Prep Talk on Modernizing Public Warning Messaging by
Dennis Mileti to learn about effective communications to the
public. Discuss to whom and how you will send these messages,
including backup plans if your traditional communications
capabilities are compromised by the EMP.

Emergency managers, [the
public] is looking for you to
provide a message...
informed by situational
awareness. Where is the
best place to go? How do
you avoid fallout?
— Brooke Buddemeier

After the immediate, live-saving messaging, and when the risk of significant fallout exposure has passed (1224 hours), communications need to address post-sheltering priorities and movement. Emergency response
will be impacted by the debris from the blast and congested roads, and communications should outline
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emergency response plans and include the public as partners in the response. Making the public partners in
the response means requesting that only critically injured people go to hospital and explaining how to use
text messages and social media to communicate with family and friends.

Questions for Discussion
Communication



Does your public emergency preparedness communication strategy include guidance on protective
actions for a nuclear detonation? The public needs to know that sheltering immediately after a nuclear
detonation to save their life and the lives of family and neighbors.



Improvised Nuclear Device Response and Recovery: Communicating in the Immediate Aftermath has
ready-to-use draft key messages. Are these messages are programmed into all communication systems
and tested in exercises? Pre-scripted social media messages and links to radiation safety infographics
for nuclear detonations can be found in sections 8 and 9 of the Radiological Annex to the Emergency
Support Function #15 Standard Operating Procedures.



What back-up communication systems may be available if primary communication equipment is
damaged by the EMP? Have you tested the interoperability of communication equipment with
neighboring jurisdictions?

Response



Do your plans identify response resources from surrounding communities? Are you able to assess
response resources and capabilities without internet connectivity? Are your mutual aid agreements with
neighboring jurisdictions up-to-date, and do they include the extent of resources required to respond to a
nuclear detonation?



Given clogged roads from debris and car crashes, does your emergency response plan prioritize public
works resources to help clear streets to allow movement of response resources?



Have you conducted training with emergency response units so they understand the need to shelter
during the initial aftermath? HAZMAT suits do not protect against radiation exposure and the best
protective action is to reduce time spent in high dose areas and use radiation detection equipment to
monitor exposure rate and total dose. Do your emergency response units (and those of neighboring
jurisdictions) have radiation monitoring instruments and a plan to monitor first responder exposure? For
more information, see NCRP Report No. 179 – Guidance for Emergency Response Dosimetry.



Do your plans include a process for maintaining emergency responder safety as they seek to rescue the
injured in the fallout zone? Responding to a Radiological or Nuclear Terrorism Incident: A Guide for
Decision Makers provides analysis of key decision points and information needed by decision makers at
the local, regional, state, tribal, and Federal levels in responding to this event.

8

Discussion Guide:
Saving Lives After a Nuclear Detonation



Have your first responders been trained on how to monitor and limit exposure to radiation risk? Is
appropriate personal protective equipment available to support their response? See Health and Safety
Planning Guide for Planners, Safety Officers, and Supervisors for Protecting Responders Following a
Nuclear Detonation and the Quick Reference Guide: Radiation Risk Information for Responders
Following a Nuclear Detonation for key considerations.



Have you conducted a tabletop exercise with elected leaders and first responders to prepare everyone to
clearly communicate the same message? The FEMA iCPR Tool contains all the resources needed to
conduct a tabletop exercise. For more information on the iCPR Tool, contact the FEMA Response
Directorate’s CBRN Support Branch at cbrn@fema.dhs.gov.

For the companion Facilitator Slides and Resource List for this PrepTalk, visit:
https://www.fema.gov/blog/preptalks-brooke-buddemeier-saving-lives-after-nuclear-detonation
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