
Radiation Safety in an Emergency 
Response
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Emissions

Our Vision - Healthy Kansans living in safe and sustainable environments



Exposure and Contamination

• Exposure

• Contamination
– Internal
– External
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Exposure
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For emergency responders
– 1 Roentgen = 1 rem = 1 rad

(for Gamma and X-rays)
– 1 milliRoentgen = 1 millirad = 1mR

• rem (roentgen equivalent man)
• Roentgen
• Rad (radiation absorbed dose)

Exposure Units



Contamination

• Radioactive dirt

• External contamination
• Internal contamination
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Whole Body Contamination
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Inhalation and Ingestion
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Shrapnel Contamination
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Scenarios

• Radiological Dispersion Device
• Radiological Exposure Device
• Improvised Nuclear Weapon
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Radiological Dispersion Device
aka Dirty Bomb

• Explosion/Blast
– Leading cause of casualties

• Airborne radiological contamination
• Radioactive shrapnel

– Rare
– Easily detectible
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Possible Fragments

Smith JM, Ansari A, Harper FT. Health Physics 89(5), 513-20; 2005.



Radiological Exposure Device

• Easy to visually conceal
• Detection 

– Device
– Source

• Exposure rate and dose
• No contamination

Our Vision - Healthy Kansans living in safe and sustainable environments



Improvised Nuclear Weapon

• Very difficult to produce
• Highly destructive
• Likely to be used against a high value 

target
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Protection

• As Low As Reasonably Achievable
• Personal Protective Equipment
• Facility Contamination Control
• Administrative Dose Limits
• Dosimetry
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ALARA

• Time

• Distance

• Shielding
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PPE

• Treat public as contaminated
• Swap PPE regularly
• Gloves and booties are a 

minimum
– Other barriers may be 

implemented as needed
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Facility Contamination Control

• Conducting area surveys of facility to 
identify and remove contamination  

• Control foot traffic and use floor plan 
efficiently
– Trash removal
– Signs
– Runners
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Administrative Limits 

• Dose
– Call in: 500mR (0.5R)
– Turn back: 1000mR (1R)

• Exposure Rate 
– Call in: 1R/hr
– Turn back: 5R/hr
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Dosimetry

• Types of dosimetry
• How dosimetry will be used 

in response operations
• Tracking dose of responders
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How to Use a Direct Read

• Inspect 
• Charge
• Read
• Record
• Recharge
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Charge the dosimeter
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Read the dosimeter
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Dose Card
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Dose card
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What is RAM

• RadioActive
Material
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Well Logging
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Radiography
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Radiography Camera 
and Source
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Soil Density Guage
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Medical Sources

• Therapy Sources
• Gamma Knife
• Blood Irradiators
• Moly Generators
• Xray Devices
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House Hold Sources

• Lantern
• Fiesta
• Glass
• Tile
• Smoke detector
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