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• 31 radioisotopes

• Derived from

• International Atomic Energy Agency (IAEA), TECDOC 1344
Categorization of Radioactive Sources, 2003

• International Atomic Energy Agency (IAEA), Dangerous Quantities
of Radioactive Materials, 2006

• NRC, Radionuclides of Concern, Appendix A, 10CFR73

5



6



International Atomic Energy Agency (IAEA), TECDOC 1344 Categorization 
of Radioactive Sources, 2003
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• D-Values identify “dangerous” amounts of specified radioisotopes

• International Atomic Energy Agency (IAEA), Dangerous Quantities
of Radioactive Materials, 2006
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• Wide range of commercial applications (“practice”)

• International Atomic Energy Agency (IAEA), TECDOC 1344
Categorization of Radioactive Sources, 2003

• Note that the range includes the minimum and maximum values as
identified on IAEA 2003 for all commercial practices

• The “triangle” is the “typical” activity of the largest commercial practice, as
identified in IAEA 2003
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• Range of activity used in practices (“A”) results in wide range A/D ratios

• International Atomic Energy Agency (IAEA), TECDOC 1344
Categorization of Radioactive Sources, 2003

• One method of categorizing the threat from radioactive materials as
radiological weapons

• High A/D (>1?) means there are sources that include a
“dangerous” amount of radioactivity
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• A different method of categorizing the threat from radioactive materials as
radiological weapons

• P/C is not “politically correct”

• “P” comes from IAEA 2003

• “C” is a different way of representing the “D-Value”

• Specific to radiological weapon planning scenarios.

• P/C indicates the fraction of the activity (present in a practice) needed to
result in a scenario of concern
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RBE-weighted dose rate in the red marrow at a distance of 1 meter from the 
source.

International Atomic Energy Agency (IAEA), Dangerous Quantities of 
Radioactive Materials, 2006, Tables 14 & 15, pp 71-78
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Yellow highlight is the radioisotopes with P/C >0.1
60Co, 75Se, 90Sr, 99Mo, 131I, 137Cs, 153Gd, 169Yb, 170Tm, 192Ir, 198Au, 226Ra, 
238Pu, 239Pu/Be, 241Am, 241Am/Be, and 252Cf 
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• Different standard for area denial than for casualty production

15



Derived from table III.3 of Federal Guidance Report No. 12 (FGR12) 

Keith F. Eckerman and Jeffrey C. Ryman, External Exposure 
to Radionuclides in Air, Water, and Soil, Federal Guidance Report No. 12, 
US EPA, Washington, DC, 1993, 93 -109. 
bThe activity given is that of the alpha-emitting radionuclide, e.g., 239Pu or 
241Am. 
+Includes dose from decay products
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Yellow highlight is the radioisotopes with P/C >0.1
60Co, 90Sr, 137Cs, 238Pu
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The "respirable intake fraction" is assumed to be 0.0001 of the radioactive 
material present in the source (this is the same as used by the IAEA for the 
inhalation scenario). IAEA 2006, 38.
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Note, as an observation, that the skin dose rate conversion factor is almost 
always significantly higher than the equivalent whole body dose rate 
conversion factor

Derived from Table III.1 of Keith F. Eckerman and Jeffrey C. Ryman, 
External Exposure to Radionuclides in Air, Water, and Soil, Federal 
Guidance Report No. 12, US EPA, Washington, DC, 1993, 93 -109.
bThe activity given, and other coefficients and values, are for that of the 
alpha-emitting radionuclide, e.g., 239Pu or 241Am. The dose from neutrons 
was not considered.
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*Derived from International Atomic Energy Agency (IAEA), Dangerous 
Quantities of Radioactive Materials, 2006, Table 18, pp 83-93

**The activity given, and other coefficients and values, are for that of the 
alpha-emitting radionuclide, e.g., 239Pu or 241Am. The dose from neutrons 
was not considered.
+ Indicates the radionuclides for which the progeny were significant sources 
of dose.
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*Derived from International Atomic Energy Agency (IAEA), Dangerous 
Quantities of Radioactive Materials, 2006, Table 19, pp 94-102

**The activity given, and other coefficients and values, are for that of the 
alpha-emitting radionuclide, e.g., 239Pu or 241Am. The dose from neutrons 
was not considered.
+ Indicates the radionuclides for which the progeny were significant sources 
of dose.
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Yellow highlight is the radioisotopes with P/C >0.1

Submersion: Effective (Whole Body) Co-60,  

Submersion: Skin Co-60, Sr-90, Cs-137  

Inhalation: Effective (Whole Body) Co-60, Sr-90, Cs-137, Pu-238, Am-
241, Am-241/Be,  

Inhalation:  Respiratory Tract Co-60, Se-75, Sr-90, Cs-137, Tm-
170, Ir-192, Pu-238, Pu-239/Be, Am-241, Am-241/Be, Cm-244, Cf-252

Deposition of Aerosol: Skin Co-60, Sr-90, Cs-137,  

60Co, 75Se, 90Sr, 99Mo, 131I, 137Cs, 153Gd, 169Yb, 170Tm, 192Ir, 198Au, 226Ra, 
238Pu, 239Pu/Be, 241Am, 241Am/Be, and 252Cf 
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*Derived from International Atomic Energy Agency (IAEA), Dangerous 
Quantities of Radioactive Materials, 2006, Table 19, pp 94-101

**The activity given, and other coefficients and values, are for that of the 
alpha-emitting radionuclide, e.g., 239Pu or 241Am. The dose from neutrons 
was not considered.
+ Indicates the radionuclides for which the progeny were significant sources 
of dose.
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Yellow highlight is the radioisotopes with P/C >0.1

Ingestion 60Co, 75Se, 90Sr, 137Cs, 192Ir, 238Pu
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