Revised D-values for Sealed Radioactive Sources

D-values are used by the Environment Agency and their police advisers to determine
the source category and appropriate security measures for sealed radioactive
sources, where this cannot be assessed directly from the use/practice.

Following publication of a revised set of D-values by the International Atomic Energy
Agency (IAEA) (http://www-pub.iaea.org/MTCD/publications/PDF/EPR_D_web.pdf),
NaCTSO, the Environment Agency, SEPA and EANI agreed in April 2007 that
revised D-values are appropriate for use in the UK. The revised list (below) has been
agreed to replace Table 3 of the document “Security Requirements for Radioactive
Sources” (NSAC and NaCTSO, October 2005). Police counter terrorism security
advisers (CTSAs) distributed the new list with copies of the NSAC Document where
appropriate. A new version of the NSAC Document (now referred to as the NaCTSO
Document) has subsequently been published in May 2008 incorporating these D-
values. The previous version of the NSAC Document and revised D-values remain
relevant to those permits issued under the Radioactive Substances Act 1993 which
refer to them.

The changes are significant for some radionuclides. However the major
radionuclides which are in common use, eg Co-60, Cs-137, Am-241, Ir-192 are not
changing at all. Overall the effect is to leave most users unchanged, but in cases
where less common radionuclides are used the category may go up or down.

The NaCTSO Document is available from police CTSAs.
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Amendment to Security Requirements for Radioactive
Sources October 2005

Table 3 Radionuclides and D values (April 2007)

Radionuclide Symbol ‘D’ Value Radionuclide Symbol ‘D’ Value GBq
GBq
Americium 241 Am-241 60 Americium 243 | Am-243 200
Antimony 124 Sb-124 40 Antimony 125 Sb-125 200
Argon 41 Ar-41 50 Arsenic 76 As-76 200
Astatine 211 At-211 500 Barium 133 Ba-133 200
Barium 137m Ba-137m | 10,000 Beryllium 7 Be-7 1,000
Bismuth 210 Bi-210 8,000 Bromine 76 Br-76 30
Bromine 77 Br-77 200 Bromine 82 Br-82 30
Cadmium 109 Cd-109 20,000 Caesium 134 Cs-134 40
Caesium 135 Cs-135 Unlimited Caesium 137 Cs-137 100
Calcium 41 Ca-41 Unlimited Calcium 45 Ca-45 100,000
Californium 252 | Cf-252 20 Carbon 11 C-11 60
Carbon 14 C-14 50,000 Cerium 141 Ce-141 1,000
Cerium 144 Ce-144 900 Chlorine 36 CIl-36 20,000
Chromium 51 Cr-51 2,000 Cobalt 55 Co-55 30
Cobalt 56 Co-56 20 Cobalt 57 Co-57 700
Cobalt 58 Co-58 70 Cobalt 60 Co-60 30
Copper 61 Cu-61 10,000 Copper 64 Cu-64 300
Copper 67 Cu-67 700 Curium 242 Cm-242 |40
Curium 243 Cm-243 200 Curium 244 Cm-244 50
Erbium 171 Er-171 200 Europium 152 Eu-152 60
Europium 154 Eu-154 60 Fluorine 18 F-18 60
Gadolinium 148 | Gd-148 400 Gadolinium Gd-153 1,000
153
Gallium 67 Ga-67 500 Gallium 68 Ga-68 70
Germanium 68 Ge-68 70 Gold 198 Au-198 200
Holmium 166 Ho-166 2,000 Indium 111 In-111 200
Indium 113m In-113m | 300 lodine 120 1-120 10,000
lodine 123 1-123 500 lodine 124 1-124 60
lodine 125 1-125 200 lodine 129 1-129 Unlimited
lodine 131 1-131 200 Iridium 192 Ir-192 80
Iron 52 Fe-52 20 Iron 55 Fe-55 800,000
Iron 59 Fe-59 60 Krypton 79 Kr-79 1,000
Krypton 81 Kr-81 30,000 Krypton 85 Kr-85 30,000
Lanthanum 140 | La-140 30 Lead 210 Pb-210 300
Manganese 52 Mn-52 20 Manganese 54 | Mn-54 80
Manganese 56 Mn-56 40 Mercury 203 Hg-203 300
Molybdenum 99 | Mo-99 300 Neptunium 237 | Np-237 70




Radionuclide Symbol ‘D’ Value Radionuclide Symbol ‘D’ Value GBq
GBq
Nickel 59 Ni-59 1,000,000 Nickel 63 Ni-63 60,000
Nitrogen 13 N-13 60 Oxygen 15 0-15 60
Palladium 103 Pd-103 90,000 Phosphorus 32 | P-32 10,000
Phosphorus 33 P-33 200,000 Plutonium 238 | Pu-238 60
Plutonium 239 Pu-239 60 Plutonium 240 | Pu-240 60
Plutonium 241 Pu-241 3,000 Plutonium 242 Pu-242 70
Polonium 210 Po-210 60 blank blank blank
Potassium 40 K-40 Unlimited Potassium 42 K-42 200
Protactinium 231 | Pa-231 60 Promethium Pm-147 40,000
147
Radium 224 Ra-224 50 Radium 226 Ra-226 40
Radium 228 Ra-228 30 Rhenium 186 Re-186 4,000
Rhenium 188 Re-188 1,000 Rubidium 81 Rb-81 100
Rubidium 81m Rb-81m 10,000 Rubidium 82 Rb-82 10,000
Rubidium 82m Rb-82m 10,000 Rubidium 84 Rb-84 70
Rubidium 86 Rb-86 700 Ruthenium 103 | Ru-103 100
Ruthenium 106 Ru-106 300 Samarium 151 | Sm-151 500,000
Samarium 153 Sm-153 2,000 Scandium 46 Sc-46 30
Scandium 47 Sc-47 700 Selenium 75 Se-75 200
Silver 110m Ag-110m | 20 Sodium 22 Na-22 30
Sodium 24 Na-24 20 Strontium 83 Sr-83 1,000
Strontium 85 Sr-85 100 Strontium 89 Sr-89 20,000
Strontium 90 Sr-90 1,000 Sulphur 35 S-35 60,000
Tantalum 182 Ta-182 60 Technetium 94 | Tc-94 1,000
Technetium 99m | Tc-99m 700 Thallium 201 TI-201 1,000
Thallium 204 TI-204 20,000 Thorium Th-nat Unlimited
natural
Thorium 228 Th-228 40 Thorium 229 Th-229 10
Thorium 230 Th-230 70 Thorium 232 Th-232 Unlimited
Thulium 170 Tm-170 20,000 Tin 113 Sn-113 300
Tin 117m Sn-117m | 500 Tin 119 Sn-119 100
Tin 121 Sn-121 20,000 Tin 121m Sn-121m | 70,000
Tin 125 Sn-125 100 Tritium H-3 2,000,000
Uranium U Dep Unlimited Uranium U Nat Unlimited
depleted DU natural
Vanadium 48 V-48 20 Xenon 133 Xe-133 3,000
Ytterbium 169 Yb-169 300 Ytterbium 175 Yb-175 2,000
Yttrium 86 Y-86 1,000 Yttrium 88 Y-88 30
Yttrium 90 Y-90 5,000 Zinc 62 Zn-62 1,000
Zinc 65 Zn-65 100 Zirconium 89 Zr-89 1,000
Zirconium 95 Zr-95 40
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