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Fallout Summary

 A fireball hotter than the sun contains all the 
fission products produced in the explosion.
 The fireball can interact with the ground.
 The rapid rise of the fireball (> 100s kph) 

creates a vacuum that pulls up thousands of 
tons of dirt and debris.
 If the dirt mixes into the fireball, fission products 

can condense onto the dirt
 As they cool, the larger particles “fall out” of the 

cloud.
 These images show examples of fallout 

particles, the right image shows how fission 
products coat the outside.

The radioactive parts of the fallout show as dark 
areas on the right image.

Presenter Notes
Presentation Notes
Next iterations add;
The fireball is hotter than the sun is comprised of a plasma that contains all the FP.  (CG allows us to say “more than a million degrees).  The sun is 10s of millions.
The rapid rise of the fireball (> 100s kph) creates a vacuum that pulls up thousands of tons of dirt and debris.
If the dirt mixes into the fireball, the plasma can melt it and condense onto the dirt
As they cool, the larger particles “fall out” of the cloud.
These images show examples of fallout particles, the right image shows how the fission product coat the outside.
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The term "fallout" was used to describe radioactive material "falling out" of the mushroom cloud produced by the explosion of the first nuclear device, the TRINITY, detonated in Alamogordo, New Mexico, on July 16, 1946. Today, the term refers both to the process by which radioactively contaminated particles fall back to Earth and to the airborne, radioactively contaminated dust and debris. Fallout is classified as early (< 24 hours) fallout and delayed ( > 24 hours) fallout.

The material “falling out” of the cloud is the dirt and debris sucked up by the explosion.  The energy from the explosion elevates the temperature inside the fireball to phenomenally high levels, causing the materials trapped in the fireball to change almost instantaneously from a solid state to a plasma state.  The extreme temperatures cause the fireball to rise quickly and expand, engulfing and vaporizing tiny particles suspended in the environment. As the fireball rises, a vacuum is created, resulting in a tremendous updraft. The surrounding atmosphere fills the void created by the updraft, pulling up tons of particles (dirt, dust, debris) into the cloud.

If the detonation is close to the ground, particles of dirt and dust can be drawn into the fireball and mix with the Fission Products.
Fallout results when the vaporized radioactive material in the mushroom cloud cools, condenses to form solid particles, and falls back to the earth.
{click}
Most of the fallout “mass” is not radioactive, the radionuclides (seen as the dark areas on the right 2 images) most often just attach to the outside of the dirt as it cools.
For a 10kT, this could be 8,000 tons of dirt and debris.  
{Click}
Sugar Shot Film will play
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What leads to a larger fallout dose, internal or 
external exposures?

Inhalation difficult due to particle size

But what if you ate a plate of food that had 
been outside when fallout was accumulating?

Pop Quiz!
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Answer:

 External!
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Decontamination Issues

Entering Shelter Actual Fallout Decon

 Simple self-decontamination techniques (such as removing 
outer clothing, showering, and brushing away fallout 
material) are effective.

 Techniques should be used as the impacted population 
leaves the high-hazard zone or enters a shelter

Fallout Decon

Presenter Notes
Presentation Notes
civil defense movies about contamination.

Simple self-decontamination techniques (such as removing outer clothing, showering, and brushing away fallout material) are effective.
Techniques should be used as the impacted population leaves the high-hazard zone or enters a shelter
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Decontamination Priorities for the First Day

Early, even if crude, decontamination reduces your 
exposure better than a delayed, if more thorough, 
decontamination. 

Provide public messaging that instructs people to 
perform self-decontamination

Presenter Notes
Presentation Notes
Create an integrated exposure plot instead.
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Contamination Considerations

Chapter 5

Presenter Notes
Presentation Notes
Again, life-saving interventions come first when dealing with radioactive contamination, only. A quick and easy way to accomplish decontamination of yourself and that others may do, is to remove the outer layer of clothing in a careful manner and put that in a bag or in an area you are not occupying. If no hat or helmet is worn, the hair may need to be washed when possible. If you are outside or unable to take off outer layer of clothing, you may wipe off your clothing using a clean cloth or something to gently brush off the materials. Try to have respiratory protection or something to keep from breathing in the dust off materials. Try to fully wash off materials when possible.
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Responder Screening Priorities

Contamination Screening should focus 
on immediate hazard levels

If trying to identify significantly 
contaminated individuals who may 
be a decontamination priority, use 
the IAEA group screening method of 
0.1 mSv/h (10 mR/hr) at 1 m.

The First Day:
• Radiation monitoring equipment and personnel should be prioritized for 

• responder safety, 
• hazard mapping, and 
• Rescue and MDZ evacuation support activities.   

• Population contamination monitoring is a secondary priority.
• Population decontamination should focus on self-decontamination as 

they leave the area.
• If population contamination screening is used it should focus on rapid 

assessment of life safety contamination concerns.

After the First Day:
• As more resources become available and deliberate evacuations from 

fallout areas are initiated; 
• monitoring and decontamination sites can be established, preferably close 

to the outer boundary of the Hot Zone.
• Consider locations with replacement clothing and shoes.

• More detailed screening can be conducted at reception centers to help 
reduce any residual contamination.

The First Day:

After more resources arrive:

Presenter Notes
Presentation Notes
IAEA 2006 Manual for First Responders to a Radiological Emergency

Criteria for screening of groups and locations, to ensure that any sources that could give
ambient dose rates above 100 μSv/h are isolated
For use by first responder monitor:
> 100 μSv/h at 1 metre (AG. 11)
Discussion
This criterion is used to screen areas or groups of people to locate an object, exposure from
which could result in severe deterministic health effects if carried or handled. The criteria
were established at the level of ambient dose rate at 1 metre from a source that has about
1/10 the activity that has been shown (based on experience) to cause radiation injures if
carried (the D1 values, Refs. [2,7])

https://externaltools.radresponder.net/rosstoolkit/docs/ManualFirstRespondersRadEmergencyIAEA2006.pdf
https://externaltools.radresponder.net/rosstoolkit/docs/ManualFirstRespondersRadEmergencyIAEA2006.pdf
https://externaltools.radresponder.net/rosstoolkit/docs/ManualFirstRespondersRadEmergencyIAEA2006.pdf
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Common Misperceptions of 
Decontamination

Anticipate misperceptions about decontamination, these include: 
 Reluctance to helping others due to irrational fear of exposure or contamination

 Thinking that radiation exposure and contamination is like a contagious disease

 Internal contamination concerns from eating or breathing fallout is not a significant hazard 
compared to external exposure

 Simple brushing & wiping may suffice.  Avoid emphasizing wet-decontamination until 
resources are available

Medical treatment should never be delayed due to contamination concerns.  
Contamination should be considered the lowest medical priority.

Shelter should never be denied due to contamination concerns.
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Chapter 5: Population Monitoring

• Population monitoring in the planning guidance includes both:
– Monitoring with radiation detection equipment for external contamination
– Identifying those that many need long term health surveillance monitoringChapter 5
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Population (Public Health) Monitoring

• A more structured population monitoring should begin within days 
after a nuclear detonation

• The primary purpose of population monitoring, following a nuclear 
detonation, is screening to assess for radiation exposure

– Primarily through interviews and an understanding of impacted areas 
identified by responders and models when available

– Contamination monitoring when resources are available
• Public health monitoring will help determine if further medical care 

is needed
• Establishing a registry to help monitor for potential long-term 

health effects and follow up activities

https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-
guide.pdf
Planning Guidance for Response to a Nuclear Detonation (May 2022) (fema.gov)

Presenter Notes
Presentation Notes
Population monitoring will be important to establish as soon as possible in order to be able to screen people for contamination with radioactive materials, possible decontamination, and identifying people who need to be treated or will need further care from the incident. This will also help establish a health effects registry, such as the Atomic Bomb Survivor group.

https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.fema.gov/sites/default/files/documents/fema_nuc-detonation-planning-guide.pdf
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https://www.cdc.gov/nceh/radiation/
emergencies/pdf/population-
monitoring-guide.pdf

Community Reception Centers

https://www.cdc.gov/nceh/radiation/emergencies/crcs.htm

Presenter Notes
Presentation Notes
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
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Long-Term Health Monitoring of Populations Following a Nuclear or Radiological Incident in the United States:
Proceedings of a Workshop (2019)

Radiation Fears Will Lead to Psychological Trauma
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Psychological First Aid

Psychological first aid is…
• comforting someone in distress and 

helping them feel safe and calm

• assessing needs and concerns

• protecting people from further harm

• providing emotional support

• helping to address immediate basic 
needs, such as food and water, a blanket 
or a temporary place to stay

• helping people access information, 
services and social supports

Psychological first aid - Global First Aid platform 
(globalfirstaidcentre.org)

New WHO online training course on Mental Health 
and Psychosocial Support in Emergencies 

https://openwho.org/courses/mental-health-
and-psychosocial-support-in-emergencies/ 

https://www.globalfirstaidcentre.org/psychological-first-aid/#:%7E:text=Psychological%20first%20aid%20is%E2%80%A6%201%20comforting%20someone%20in,helping%20people%20access%20information%2C%20services%20and%20social%20supports
https://www.globalfirstaidcentre.org/psychological-first-aid/#:%7E:text=Psychological%20first%20aid%20is%E2%80%A6%201%20comforting%20someone%20in,helping%20people%20access%20information%2C%20services%20and%20social%20supports
https://www.globalfirstaidcentre.org/psychological-first-aid/#:%7E:text=Psychological%20first%20aid%20is%E2%80%A6%201%20comforting%20someone%20in,helping%20people%20access%20information%2C%20services%20and%20social%20supports
https://www.globalfirstaidcentre.org/psychological-first-aid/#:%7E:text=Psychological%20first%20aid%20is%E2%80%A6%201%20comforting%20someone%20in,helping%20people%20access%20information%2C%20services%20and%20social%20supports
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Planning Guidance for Response to 
a Nuclear Detonation

The 2022 Planning Guidance 
Provides a description of the Key Zones
 Identifies appropriate zone priorities and 

protective measures
Demonstrates that a little bit of knowledge 

could prevent 100,000s of casualties
This includes actions taken after the 

detonation occurs
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Thank you
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Decontamination options

• Dry versus wet (water).  
• Potable drinking water could be rationed. 
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Long-Term Registry of Patients and 
Communicating Risk

https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating
-public-shelters.pdf

https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf
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