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Outline
⦿ Hazardous Material & Hazard Classifications 
⦿ Regulations 
⦿ Training Requirements 
⦿ Radioactive Materials Classifications 
⦿ Survey & Contamination Limits 
⦿ Package Receipt & Shipment 
⦿ Shipping Papers 
⦿ Safety & Security



Hazardous Material
⦿ A hazardous material is any item or 

chemical, which, when being transported 
or moved in commerce, is a risk to public 
safety or the environment
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Hazard Classifications
⦿ Class 1 – Explosives 
⦿ Class 2 – Gases 
⦿ Class 3 – Flammable Liquids 
⦿ Class 4 – Flammable Solids 
⦿ Class 5 – Oxidizing Substances 
⦿ Class 6 – Toxic and Infectious Substances 
⦿ Class 7 – Radioactive Material



Regulations
⦿ Title 49, Code of Federal Regulations 
⦿ Subchapter C – Hazardous Materials 

Regulations 
• 171 – General Information, Regulations, and Definitions 
• 172 – Hazardous Materials Table, Emergency Response 

Information, Training Requirements 
• 173 – General Requirements 
• 175 – Carriage by Aircraft 
• 177 – Carriage by Public Highway 
• 178 – Specifications for Packagings



Training
⦿ Training must be certified by employer 
⦿ Required 90 days after employment and 

every 3 years 
⦿ Required Topics 

• General Awareness/Familiarization Training 
• Function-Specific Training 
• Safety Training 
• Security Awareness Training
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Classification
⦿ Form 

• Special Form – solid metal or high integrity 
encapsulation 

• Normal form – everything else 
• A1 & A2 values 

⦿ Quantity 
• Limited Quantity 
• Type A Quantity 

⦿ UN Numbers 
• UN 2910  
• UN 2915



UN 2910, Limited Quantity
⦿ Excepted Package 
⦿ Surface Exposure Rate 

• < 0.5 mrem/hr 
• No TI 

⦿ Contamination Limit 
• < 2400 dpm / 100 cm2 

⦿ Activity must be less than 10-4 A2 value 
• 99mTc – 11 mCi 
• 18F – 1.6 mCi 
• 49 CFR 173.435
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Efficiency
⦿ dpm – disintigrations per minute 
⦿ cpm – counts per minute 
⦿  Typical efficiencies 

• Co57 – 70% - 80% 
• Cs137 – 8% - 12%

Efficiency =
dpm

cpm
dpm =

efficiency

cpm



UN 2915, Type A Package
⦿ Radioactive Package 

• White I 
• Yellow II 
• Yellow III 

⦿ Contamination Limit 
• < 2400 dpm / 100 cm2 

⦿ Transportation Index 
• mrem/hr at 1 meter  

⦿ Activity can be up to the A2 value 
• 99mTc – 110 Ci 
• 18F – 16 Ci

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisl9OenM3RAhVjrFQKHSsQBV4QjRwIBw&url=https://twitter.com/chefchapis21&bvm=bv.144224172,d.cGw&psig=AFQjCNFPOUKCnvotaOD-Rrjnbke-MlOEDw&ust=1484881347134715


Survey & Contamination Limits

Label Surface 
(mrem/hr)

TI         
(mrem/hr)

Excepted 
Package ≤ 0.5 None

White I ≤ 0.5 None

Yellow II ≤ 50 ≤ 1.0

Yellow III ≥ 50 ≥ 1.0

Contamination Limits

Alpha 24 dpm/cm2

Beta / Gamma 240 dpm/cm2



Receipt Process
⦿ Receipt within 3 hours 
⦿ Visually inspect for damage 
⦿ Monitor package radiation levels and 

radioactive contamination 
• GM Meter 
• Well Counter 
• 300 cm2 

⦿ Make sure content agree with packing slip 
⦿ Wipe inside if you suspect contamination 
⦿ Call RSO if contaminated, leaking, damaged, or 

missing contents



Shipping Process Overview
⦿ Package Materials 
⦿ Survey the Package 
⦿ Label the Package 
⦿ Mark the Package 
⦿ Complete Shipping 

Papers, if required
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Package Materials
⦿ Packaging should be designed to 

securely hold radioactive contents
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Package Survey

Label Surface 
(mrem/hr)

TI         
(mrem/hr)

Excepted 
Package ≤ 0.5 None

White I ≤ 0.5 None

Yellow II ≤ 50 ≤ 1.0

Yellow III ≥ 50 ≥ 1.0

Contamination Limits

Alpha 24 dpm/cm2

Beta / Gamma 240 dpm/cm2



Mark & Label the Package
⦿ Labels 

• Standard hazmat identifiers placed on packages 
• Must be placed on opposite sides of package 

⦿ Markings 
• Additional identifiers that further describe the 

package 
• “USA DOT 7A Type A” 

⦿ Security Seal



Mark & Label the Package
⦿ Cargo Aircraft Only 

• Labels on opposite side of 
package 

• Unless material is intended for 
use in research, medical 
diagnosis, or treatment 

• Most air carriers have adopted 
their own regulations through 
International Air Transportation 
Association (IATA) 

• Any package with a TI < 3.0 can 
go aboard a passenger aircraft 
(cumulative TI < 50)



Shipping Papers
⦿ Includes 

• Consignee (To) & Consignor (From) 
• Proper Shipping Name & Hazard Class 
• Package Description 
• Transportation Index 
• Number of Packages 
• Activity in SI Units (MBq) 
• Emergency Response Telephone Number







Returning Used Radiopharmaceuticals

⦿ When returning used or spent 
radiopharmaceutical pigs as UN 2910, you 
still must  
• Wipe the package 
●< 2400 dpm / 100 cm2 

• Survey package 
●≤ 0.5 mrem/hr 

• Mark and label package 
●“UN 2910, Radioactive Material, Excepted Package, 

Limited Quantity”



Safety & Security
⦿ Always wear gloves when handling 

radioactive packages 
⦿ Visually inspect package for physical 

damage 
⦿ Packages should be delivered directly to 

nuclear medicine 
⦿ Packages should be secured from 

unauthorized removal 
• Always lock the hot lab door



Contact Information
Eric Hooper, MS, CHP, DABSNM 
Medical Physicist 

eric@radtrainingassociates.com 

2815 N. Cheyenne St. 
Tacoma, WA 98407 
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