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Chapter DHS 157
APPENDIX F

Quantities of Licensed Material Requiring Labeling
(in Atomic Order)

Note: To convert microcuries to kBq, multiply the microcurie value by 37.

Radionuclide Microcuries Radionuclide Microcuries
Hydrogen-3.........cccoevvvevuvenenen. 1,000 Chromium-49 ......cooovvveeveeeeaeen... 1,000
Beryllium-7.........ccooooevvieirennn, 1,000 Chromium-51 ......ccoovvveveeeeeennn... 1,000
Beryllium-10..........c.cccvevvvenennnen. 1 Manganese-51.........ccceevveeennennn. 1,000
Carbon-11......coeeeeieeeeeeeeeeeeen. 1,000 Manganese-52m............c.ccvenen. 1,000
Carbon-14.........ccooeeevveeiierenen. 100 Manganese-52...........cccccveeeunenne 100
Fluorine-18........cccooeevveveeeeens 1,000 Manganese-53........cccceeeveennens 1,000
Sodium-22........ccovveeveeiieerenen. 10 Manganese-54..........ccccceveeeuneen. 100
Sodium-24.......cccovveevieiieeieene. 100 Manganese-56...........ccccccveeeunennn. 1,000
Magnesium-28............ccccveneene. 100 Tron-52....ccooeieieieeieeeeee, 100
Aluminum-26..........ccccoeeeeveennn. 10 Tron-55.....ooiioieeee, 100
Silicon-31.....coovevvviieiieeeieeeenn. 1,000 Tron-59 ... 10
Silicon-32........ooovviiieiiieeeiieeen, 1 Tron-60.........ccoovvvveeiiiieiieeene. 1
Phosphorus-32...........cccoeeneeeee. 10 Cobalt-55......ccovvieieeieeeeeieea, 100
Phosphorus-33........c..cceevenenee. 100 Cobalt-56........ccoveeriereeieeiees 10
Sulfur-35......cooiiieieeee 100 Cobalt-57 ......oovvveeieeeieeeeeen, 100
Chlorine-36.........cccccevveeeveeennnn. 10 Cobalt-58m..........ccoveeevveerrennen. 1,000
Chlorine-38.........ccccevvuvevcueeennnns 1,000 Cobalt-58.......ccovveeeeeiieeecnenn, 100
Chlorine-39.........ccoevevevvvieennns 1,000 Cobalt-60m...........cocovvveereenen. 1,000
ATgON-39.....oiiiiiiiieieeee, 1,000 Cobalt-60.......oeeeeeeeeeeeeeeeeeeaaaaann.. 1
Argon-41......cccoovvviiiiiiiiiinienn, 1,000 Cobalt-61.......ccooeeveevriieneeennennn, 1,000
Potassium-40...........c..cceeenneene. 100 Cobalt-62m..........ccoeeevveereenen. 1,000
Potassium-42 ........ooeeeeeeeeeeeennn... 1,000 NICKEL-56 ... 100
Potassium-43...........cccveeeeveeens 1,000 Nickel-57 ....coovvviiviiiiieiieeeeienenn, 100
Potassium-44 .......oooeeeeeeeeeeeennn... 1,000 NICKEL-59 ..o 100
Potassium-45...........cccoveeeeuneenns 1,000 Nickel-63.........ccoovvvieeieeeeenennn, 100
Calcium-41......cccccovvveevveereene. 100 Nickel-65.......ccovvvvvrieeieereeennn. 1,000
Calcium-45........ccoovvvveieeiinnnnnn. 100 Nickel-66..........cooovveeeeeeeennnnnn. 10
Calcium-47 ......ccccovvveevveereennn. 100 Copper-60......ccccceeeevieeiieeien, 1,000
Scandium-43........ccoooviiieeeeens 1,000 Copper-61 .......cocveevveieeieeienens 1,000
Scandium-44m............cocueeene.. 100 Copper-64..........ocoveeeeeeceeenen, 1,000
Scandium-44..........ccoevevveeirennne. 100 Copper-67 .....c.ooceeeeeeieeieerennns 1,000
Scandium-46..........ccccccoeveeenn.n. 10 ZINC-02 ... 100
Scandium-47.........ccocvvveeivvreennnen. 100 ZINC-03 ..., 1,000
Scandium-48..........ccceeevveeveennne. 100 ZINC-65 ...ooovvieiieieeeeeeeea, 10
Scandium-49........cccovvevveeeeann. 1,000 ZINC-69M ..., 100
Titanium-44 ..........cccoovvveereennen. 1 ZiNC-09 .....ocvviiiieieeeeeee, 1,000
Titanium-45 ....cceeeeeeeeeeeeeeeen. 1,000 ZINC-TIM e, 1,000
Vanadium-47......c...ccoevveeeevneneens 1,000 ZANC-T2 oo, 100
Vanadium-48.........cccceevuveeeeennn. 100 Gallium-65.......cccvvveeeeeeeeeeeenn. 1,000
Vanadium-49 .......cooeeeeeeeeeeeeennn... 1,000 Gallium-66........ccooeveeeeeeeeeaaaaan... 100
Chromium-48.........cccccevveenennne. 1,000 Gallium-67.........ccceevvveeereennennne. 1,000
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Gallium-68.........ccccoovvvvvveenennen. 1,000
Gallium-70.........cccoeevereerirenenee. 1,000
Gallium-72........ccooveevvveeieereene. 100
Gallium-73....coeeeeeeeeeeeeeeeeeeeeeae. 1,000
Germanium-60................cccun...... 1,000
Germanium-67.........oeeeeeeeeeeeeennns 1,000
Germanium-68........................... 10
Germanium-69..............cccceueeenn. 1,000
Germanium-71..........cccceeeeennne. 1,000
Germanium-75..........cccceeeeeunennn. 1,000
Germanium-77......oeeeeeeeeeeeeeenanns 1,000
Germanium-78...........cccccveeenne. 1,000
Arsenic-09..........ccoveevvieeiiieennnn, 1,000
ATSENIC-T0 e, 1,000
Arsenic-71 ...cooeevveeieciiieeeiieeens 100
ATSenic-72 .......ooovvviveeieeeieeins 100
ATsenic-73 ....coovviiiiiiieieeeeee, 100
Arsenic-74 ......cooevveevveeeieeenn, 100
ATSenic-76 .....cccoouvveeiieeeieann. 100
ATSENiC-77 ..cvveeeevieiecriieeereeeen, 100
ATSENIC-T8 e, 1,000
Selenium-70......cccoeeveeeeieeeeennnn.. 1,000
Selenium-73m.........ccceeeverveennn. 1,000
Selenium-73.........cccoeveeveeeeennn. 100
Selenium-75......cccccceeveveeinveeeenn. 100
Selenium-79..........ccoovvvveveveeennn. 100
Selenium-81m......ccceevvveeeeeennnn... 1,000
Selenium-81...........ccovvveeenveeennes 1,000
Selenium-83......coovvvevviiiiieiann. 1,000
Bromine-74m............ccceevuuveennn. 1,000
Bromine-74.......ccoocvvvvevviivnnnnnn. 1,000
Bromine-75......uuueeeeeeeeeeeeeenaaann.. 1,000
Bromine-76........ccccccoeevvveeennnenn. 100
Bromine-77......oeeeeeeeeeeeeeeeeeaaaannn. 1,000
Bromine-80m.............ccccuvveennn. 1,000
Bromine-80.........c..coovveeveeennnnne. 1,000
Bromine-82..........ccceovveeninnn. 100
Bromine-83.........c..coovvviiiinnnens 1,000
Bromine-84.......ooeeeeeeeeeeeeeeeaanann.. 1,000
Krypton-74........cccoevvveevvennnnne. 1,000
Krypton-76.......cccoveivveieiennnne 1,000
Krypton-77 .....ccoeeveevveneeneenene 1,000
Krypton-79......cccooevvveviieninen. 1,000
Krypton-81......cccovveiirieirennnne 1,000
Krypton-83m..........cccoeevvennenee. 1,000
Krypton-85m.......ccoeeevivriennne. 1,000
Krypton-85......ccecvevevveniiennne. 1,000
Krypton-87......cccveevvevriieiennen. 1,000
Krypton-88........ccceevevieriennnne 1,000
Rubidium-79......cccovvvveeeeeiannnn. 1,000
Rubidium-81m.........cccceevvnnenn. 1,000
Rubidium-81..........cccvevvrvrennnnee. 1,000
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Rubidium-82m.........eeeeveeeeeeeeannns 1,000
Rubidium-83.............cceevveeeenen. 100
Rubidium-84...........ccocevvvennnee. 100
Rubidium-86.............cccceuueeeenn. 100
Rubidium-87......c..covvvvevvrernnnee. 100
Rubidium-88..........cccoevvrennne. 1,000
Rubidium-89..........ccevvvrennne. 1,000
Strontium-80...........cceeervrenennne. 100
Strontium-81........ceeevveeeeeeenn. 1,000
Strontium-83..........cccveeeervreennnen. 100
Strontium-85m......cccevveveeeeeennn... 1,000
Strontium-85.........cccovviiieiiiinnns 100
Strontium-87m............ccveenvene.. 1,000
Strontium-89..........cccceeevvveennnee. 10
Strontium-90..........cccceeeevveennnee. 0.1
Strontium-91.........cccoeevvenveennee. 100
Strontium-92..........ccoovvviiiiiennnnns 100
Yttrium-86m..........ccceeerveenennn.. 1,000
Yttrium-86.......ccovveeeeueeieenieeennes 100
Yttrium-87.....ccvveveiieeeeieeeenne. 100
Yttrium-88........oovvvvieiiiiieenen. 10
Yttrium-90m.........coeeveeeeeeennn. 1,000
Yttrium-90.......cccocovvvveeeeiieeenee. 10
Yttrium-91m....ooovveeeeeeeeeeaeannn... 1,000
Yttrium-91.....ccovevveiiiiieiieeennen. 10
Ytrium-92.......coovevvieeiieeienen. 100
Yrium-93.....ooooiiiiiiieeeiees 100
Yttrium-94.......ccooovvvvieiieeennn. 1,000
Ytrium-95.. ..o, 1,000
Zirconium-86...........ccceeuvveeeennn. 100
Zirconium-88..........cccceeeeeuieeennn. 10
Zirconmium-89...........cceevveeeeennnn. 100
Zirconium-93..........ccceeeeeveeenn. 1
Zirconium-95..........ccccoeeeeneeennn. 10
Zircomium-97.........ccooevvnveeennnnn. 100
Niobium-88...........cceevvveerreennnn. 1,000
Niobium-89m (66 min).............. 1,000
Niobium-89 (122 min)............... 1,000
Niobium-90.........cccceevevvvreicnnenn. 100
Niobium-93m.........ccceeeuvveeennnn. 10
Niobium-94...........cceeevvveevrennnn. 1
Niobium-95m.......cccceeeenneeennn. 100
Niobium-95........ccovevevvvreieneene 100
Niobium-96.........ccccevveuvrvvcnnnn. 100
Niobium-97......c..ccovvvvvvvenrennnn. 1,000
Niobium-98...........ccceevvvverrennnn 1,000
Molybdenum-90.............c.c....... 100
Molybdenum-93m..................... 100
Molybdenum-93...............c........ 10
Molybdenum-99........................ 100
Molybdenum-101 ...................... 1,000
Technetium-93m........................ 1,000
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Technetium-93......cccoeen. 1,000 Cadmium-117m......cceeeeeenn. 1,000
Technetium-94m........................ 1,000 Cadmium-117.......cccoeevvvvvnnnnnnn. 1,000
Technetium-94............cccoeueeee... 1,000 Indium-109.......c.ocovvveeiiine. 1,000
Technetium-96m........................ 1,000 Indium-110 (69.1 min).............. 1,000
Technetium-96........................... 100 Indium-110 (4.9 h)........cuen... 1,000
Technetium-97m........................ 100 Indium-111.....ccooovviiiiiiiennee. 100
Technetium-97......cccceeeeueeennennnn. 1,000 Indium-112....ovveeeeeieeeeeeeeeeeaaennn. 1,000
Technetium-98...........cccoeeenee. 10 Indium-113m.......ccoeeeerveereenee. 1,000
Technetium-99m........................ 1,000 Indivm-114m......cceeeeeeeeen. 10
Technetium-99...........cccveeeneee. 100 Indium-115m......cccevevrvreennnnn. 1,000
Technetium-101.........ccounn......... 1,000 Indium-115.. oo, 100
Technetium-104......................... 1,000 Indium-116m.........ccccovvennene... 1,000
Ruthenium-94.............ccccuvee.e. 1,000 Indium-117m.....cccccevvveneeinnnnnn. 1,000
Ruthenium-97........ccceeeeeeennn. 1,000 Indium-117 . 1,000
Ruthenium-103.............c...uo.... 100 Indium-119m........cccoevvveneenen. 1,000
Ruthenium-105........ccceeeeeeenn.... 1,000 Tin-110. .. 100
Ruthenium-106.......................... 1 Tin-111 s 1,000
Rhodium-99m.........cccooevvenennnn. 1,000 Tin-113 e 100
Rhodium-99............cccvvvvvnnnnn. 100 Tin-117m...cccoviiiiiiiieiieeenee. 100
Rhodium-100..........c.coevrennnee. 100 Tin-119m.....ccoovvviieiiiiieee. 100
Rhodium-101m......cevvveveeeeeeennnnns 1,000 Tin-121m..cooeeieeeee, 100
Rhodium-101.........cccoeeevvrnnnnnee. 10 Tin-121 .o 1,000
Rhodium-102m..........cccvveeeeenne. 10 Tin-123m....ccoovviiiiriieecreeeennee. 1,000
Rhodium-102..........cccuvvveennenne. 10 Tin-123 ..o 10
Rhodium-103m............ccvveuneen. 1,000 Tin-125 oo 10
Rhodium-105..........cccvvvvvnnnenn. 100 Tin-126.....ccooviiiiiieeeeieeeeeenen. 10
Rhodium-106m.......................... 1,000 Tin-127 oo 1,000
Rhodium-107......c..ccovvvvervrennnnnee. 1,000 Tin-128 ..o 1,000
Palladium-100..........uveeeeeeeeeeaaennn 100 Antimony-115.........ccceeveeivennnn. 1,000
Palladium-101.........ovveeveeereeenenns 1,000 Antimony-116m......................... 1,000
Palladium-103...........cccccveevrenen. 100 Antimony-116...........ccccveeueenen. 1,000
Palladium-107...........cccoevvennen. 10 Antimony-117......c..ccccoevvveennn. 1,000
Palladium-109...........c.cccovvennnn. 100 Antimony-118m............ccccueee. 1,000
SIVer-102....cceveeeeeeeeeeeeeeeeeeeeen. 1,000 Antimony-119..........cccocvveueennen. 1,000
Silver-103.....vviiiiiiiiiiieeeees 1,000 Antimony-120 (16 min)............. 1,000
Silver-104m.......cccoeeevevveeenneennes 1,000 Antimony-120 (5.76 d).............. 100
Silver-104.....coooveeeeeeeeeeeeeeeeeeenn. 1,000 Antimony-122...........c..ccovveennen. 100
Silver-105......ccvivieeeiieeeeeeieee, 100 Antimony-124m..........cccocevenen. 1,000
Silver-106m..........ccccceeveeveenenne. 100 Antimony-124...........ccccceeevvennene 10
Silver-106.......ccoevveeeeeeeeeeeeeeeenn. 1,000 Antimony-125...........cccevvveenneens 100
Silver-108m.........cceevevuierrennee. 1 Antimony-126m...........c..ccueneen. 1,000
Silver-110m........cceevveveeerennenne. 10 Antimony-126...........cccccvevuvennn. 100
Silver-111.....coviiiiiiiiieeieeeieee, 100 Antimony-127.........cccccvevennnnne. 100
Silver-112....oooviiiiieeeeeeee 100 Antimony-128 (10.4 min).......... 1,000
Silver-115.....cooiiiiiiiiieieeeee, 1,000 Antimony-128 (9.01 h).............. 100
Cadmium-104.........c.coovvvenenee. 1,000 Antimony-129............cccoveenennee. 100
Cadmium-107.....ccceeeeeeeeeeen. 1,000 Antimony-130.........c.cceevverivenene 1,000
Cadmium-109.........c.ccovvvennnnee. 1 Antimony-131.........ccccoeevveennnen. 1,000
Cadmium-113m.......ccceeveuveennne. 0.1 Tellurium-116.........c..ccevvenneenee.. 1,000
Cadmium-113.......cccceeevenieennen. 100 Tellurium-121m...........ccevveeenneee. 10
Cadmium-115m.......ccceevvvunnnennnns 10 Tellurium-121........cccoevvvveennnnnee. 100
Cadmium-115.......ccccvvvvvnvrennnen. 100 Tellurium-123m...........cceuveenn.eee. 10
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Tellurium-123.......ccceeevvveeeneen. 100 Cesium-137......ccoovvvvevvieeiennnnn. 10
Tellurium-125m...........c.ooou....... 10 Cesium-138........ccocveveviiieennnnns 1,000
Tellurium-127m...........cccvveeeneee. 10 Barium-126..........cccccovveeerveenne. 1,000
Tellurium-127 ..o 1,000 Barium-128.......eeeeeeennn 100
Tellurium-129m...........cccvveeneee. 10 Barium-131Im......ccccccevvveeennnnn. 1,000
Tellurium-129......ccoeeeeeee. 1,000 Barium-131 ... 100
Tellurium-131m.......ccceeeeeennnenns 10 Barium-133m......ccccceevvvveeennnn. 100
Tellurium-131......ccccevvvnnrrennnen. 100 Barium-133........ccccvvviviieienn. 100
Tellurium-132.......ccceveevveeenneen. 10 Barium-135m.........ccooevvvreennnnnn. 100
Tellurium-133m..........ccooeunee.ee. 100 Barium-139........ccccoevvvevirennne. 1,000
Tellurium-133....cooeeeeeeee. 1,000 Barium-140.......ann 100
Tellurium-134.....ccceveeeeeen. 1,000 Barium-141 ... 1,000
Todine-120m.........cooevvvevnnennns 1,000 Barium-142........ccooovvvvvneeeinnnnn. 1,000
Todine-120........ccocevvveivieeiienns 100 Lanthanum-131.............ccooo...... 1,000
Todine-121 .......coovvvvieivieeeienens 1,000 Lanthanum-132..............ccoe.... 100
Todine-123 ......oovvieieeeeicieeeeee, 100 Lanthanum-135.......cooveeeeeee.... 1,000
Todine-124 ........ccocevvvvvvveeeiennns 10 Lanthanum-137 ............ccccuveee. 10
Todine-125......cccoovvvvviiiiiieeiens 1 Lanthanum-138......................... 100
Todine-126........ccccevvvevvveeenennnn, 1 Lanthanum-140.............c.......... 100
Todine-128 ........ccovvevevveeecieeens 1,000 Lanthanum-141..............cc......... 100
Todine-129 ........ccocvvvvviveviiiinnnns 1 Lanthanum-142 ......................... 1,000
Todine-130......ooeeeeeeeeeeeeeeeeeaaannn.. 10 Lanthanum-143........cccooevveeee.... 1,000
Todine-131.....cccovvvveeriiciiecnnee, 1 Cerium-134........ccooevvvvieiiennnnn. 100
Todine-132m.........ccoevrveennennnn. 100 Cerium-135.......cccviiviiiiiiieen, 100
Todine-132........ccovvvveiiiieienens 100 Cerium-137m......cccoeeevvvreennnnn. 100
Todine-133 ......oovveiieeeeeeeeee, 10 Cerium-137 ... 1,000
Todine-134 .....oooveveeeeeeeeeeeeeaanannn.. 1,000 Cerium-139.....cooevveeeeeeeeieeeanannn.. 100
Todine-135.....cccccovveviieiieecine, 100 Cerium-141........ccovvevvieeirennnnnne. 100
Xenon-120 ... 1,000 Cerium-143....coooveeeeeeeeeeeeeeaaaaa... 100
Xenon-121.....cccccovvvvveevveeeennnnnn. 1,000 Cerium-144.......cccovevvvieiinnen, 1
Xenon-122......ccccvevevvevvienieennn. 1,000 Praseodymium-136.................... 1,000
Xenon-123.......cccoevveeiiiieenn. 1,000 Praseodymium-137.................... 1,000
Xenon-125......ccoevvvevvieiiienn, 1,000 Praseodymium-138m................. 1,000
XENON-127 . 1,000 Praseodymium-139.................... 1,000
Xenon-129m.....ccceeeeeeennnn, 1,000 Praseodymium-142m................. 1,000
Xenon-131m.....cccoevvvevieeeneennen. 1,000 Praseodymium-142.................... 100
Xenon-133m........ccevvevneeeneennnnn. 1,000 Praseodymium-143.................... 100
Xenon-133 ..o 1,000 Praseodymium-144.................... 1,000
Xenon-135m...cceeeeeeeeeeeeeeeen, 1,000 Praseodymium-145.................... 100
Xenon-135 ... 1,000 Praseodymium-147.................... 1,000
Xenon-138.......ccccevvveevreeieennn. 1,000 Neodymium-136........................ 1,000
Cestum-125.....ueeeeeeeeee 1,000 Neodymium-138............c......... 100
Cesium-127........ccoovvvvvieiiiennn, 1,000 Neodymium-139m..................... 1,000
Cesium-129......ueeeeeeeeeen 1,000 Neodymium-139........................ 1,000
Cestum-130......ene 1,000 Neodymium-141........................ 1,000
Cesium-131......c.coovvvvviiiieennn, 1,000 Neodymium-147............c.......... 100
Cestum-132. ..o 100 Neodymium-149........................ 1,000
Cesium-134m........cccoeevvveeneennns 1,000 Neodymium-151..........c..c.......... 1,000
Cesium-134..........ccooevvveerrennn, 10 Promethium-141..........ccccuee..e. 1,000
Cesium-135m ..ccovevveveeiiiininnnnnn. 1,000 Promethium-143............ccoo....... 100
Cesium-135......ccccvviiiiiiiiinnnnn. 100 Promethium-144........................ 10
Cesium-136.........ccccvvvvvuveveennnenn. 10 Promethium-145...........cc........... 10
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Promethium-146........................ 1 Terbium-160............ccouvveeennennn. 10
Promethium-147........................ 10 Terbium-161........ccccovvveveennnnn. 100
Promethium-148m..................... 10 Dysprosium-155..........ccoccueeeeee 1,000
Promethium-148...................... 10 Dysprosium-157 ...........c.c.cc........ 1,000
Promethium-149....................... 100 Dysprosium-159........................ 100
Promethium-150........................ 1,000 Dysprosium-165.............ccueeeee.e 1,000
Promethium-151....................... 100 Dysprosium-166........................ 100
Samarium-141m............ccuu...... 1,000 Holmium-155.........ccceevveennnnnen. 1,000
Samarium-141.....cccccevveveeeeeee.... 1,000 Holmium-157 ...oooveeveeeeeeeaaaaannn. 1,000
Samarium-142.........ccccceevvveennn. 1,000 Holmium-159 ........cceveeeniens 1,000
Samarium-145.....coovveeeeeeeeeene. 100 Holmium-161.......cooevvveveeeeen.... 1,000
Samarium-146.........ccoeveveeeee.... 1 Holmium-162m.........ccceeeeeeee..... 1,000
Samarium-147 ........cccovvvvveneennnn. 100 Holmium-162.........cc.ccevveenneenee.. 1,000
Samarium-151........cccceevvennennn. 10 Holmium-164m......................... 1,000
Samarium-153.........ccccoeeeneeenn. 100 Holmium-164 ..........c...cooevveeennn. 1,000
Samarium-155......oeveeeeeeeennn.. 1,000 Holmium-166m...........cccoee....... 1
Samarium-156.........ccccccoevvveennnn. 1,000 Holmium-166..........cccooeeeuveennn. 100
Europium-145..........ccoovevenee. 100 Holmium-167 ..........cccveuveenene. 1,000
Europium-146..........ccccveuenenee. 100 Erbium-161.......ooveeeeeeeeeeieeeeeeanns 1,000
Europium-147........cccovevvvennnnee. 100 Erbium-165.........ccooovieiienns 1,000
Europium-148..........c.ccvevrnee. 10 Erbium-169..........cccoveiiee 100
Europium-149...........cccvveuneen.e. 100 Erbium-171.......ccocooviiiiis 100
Europium-150 (12.62 h)............ 100 Erbium-172.....cccvvvviiiiiiiiennn, 100
Europium-150 (34.2 y).............. 1 Thulium-162........ccceoeviiinee 1,000
Europium-152m..........ccocueenneene. 100 Thulium-166...........c.occevveennnnne.. 100
Europium-152........ccccoevvvveiennne 1 Thulium-167......cccceverieieienne 100
Europium-154.........cccccvvnvnnnne. 1 Thulium-170........ccceevevrerennnne. 10
Europium-155.........cccccvenrnnne 10 Thulium-171......cccoevieerreenenee. 10
Europium-156..........cccccveuenneeee. 100 Thulium-172.......cccoeevvereiennnne 100
Europium-157........cccvvervvennnnen. 100 Thulium-173.......ccccvierrne. 100
Europium-158..........c.cccvevrenene. 1,000 Thulium-175.......ccoovereirn 1,000
Gadolinium-145.........ccccoevveeee.... 1,000 Ytterbium-162.........ccceeuvvveennnn... 1,000
Gadolinium-146......................... 10 Ytterbium-166.............ccveeun...... 100
Gadolinium-147.......coovveeeeeenn... 100 Ytterbium-167 ...oeeeeeeeeeeeeeeeann, 1,000
Gadolinium-148...........ccccoco...... 0.001 Ytterbium-169.........ccvvveennennn. 100
Gadolinium-149............cceue..e. 100 Ytterbium-175........ccovveeveennnnn, 100
Gadolinium-151.............cccuveee. 10 Ytterbium-177 ....ccvvveeenneeennnnnn. 1,000
Gadolinium-152...........cc..cu....... 100 Ytterbium-178 .......ccoveeevvennen. 1,000
Gadolinium-153..............cc......... 10 Lutetium-169............ccoovuveennnnee. 100
Gadolinium-159.............cccveeee. 100 Lutetium-170........cccceeevvuveeenneen. 100
Terbium-147 .....ccoovvvveiiiiiienns 1,000 Lutetium-171........cccvevviennnnee. 100
Terbium-149.......c.ccooovvvvvieieenn, 100 Lutetium-172.......cccovvvvvvuveeennnee. 100
Terbium-150........ccccovvveviveennnnn. 1,000 Lutetium-173........cccoevvieennne. 10
Terbium-151......cccocovevieiniennns 100 Lutetium-174m............ccoouveenne. 10
Terbium-153....cccovviiiiiieenn, 1,000 Lutetium-174.......ccoovvviiiiiiennnns 10
Terbium-154......ccccovvvvvveeiennnn. 100 Lutetium-176m...............cu........ 1,000
Terbium-155 ..., 1,000 Lutetium-176.....ccceeeeeeeeeeeenn. 100
Terbium-156m (5.0 h)................ 1,000 Lutetium-177m..........ccoeeeuenne... 10
Terbium-156m (24.4 h).............. 1,000 Lutetium-177 ......ccoovvvvvvvneeennnen. 100
Terbium-156.....uueeeeeeeeeeeeaaaaann.. 100 Lutetium-178m...........ceevvveennn.... 1,000
Terbium-157 ....ccvvvviiiiiiiieenn, 10 Lutetium-178........ccceeeverveeennnen. 1,000
Terbium-158....oeveeeeeeeeeeeeeeeaee. 1 Lutetium-179 ..o 1,000
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Hafnium-170........c..coovvvveeennenn. 100 Iridium-192m (1.4 min)............. 10
Hafnium-172........ccccccovvvverennnn. 1 Iridium-192 (73.8 d).................. 1
Hafnium-173.......ccccccovvvvvviinenn. 1,000 Iridium-194m..........coovuvvvvennnn. 10
Hafnium-175........cccceeveuveviennnnn. 100 Iridium-194........cccovvvvveneeennnn. 100
Hafnium-177m........cc.covuveneennn. 1,000 Iridium-195m.......c.coovvevviennnnn. 1,000
Hafnium-178m....ccoovveeeveennnnn... 0.1 Tridium-195.....eee 1,000
Hafnium-179m........coovvveeennnn. 10 Platinum-186........coovvveveeeeeennn... 1,000
Hafnium-180m.............cocuveeennn. 1,000 Platinum-188 ...........cccoeeeveeennnn. 100
Hafnium-181. ... 10 Platinum-189 ......ooovvveeeeeeeeeaaannn.. 1,000
Hafnium-182m...........covveunenn. 1,000 Platinum-191 ..........ccooevvennenne. 100
Hafnium-182..........coovvvvvienenn. 0.1 Platinum-193m.........ccccceeneee.. 100
Hafnium-183.......eeeenne 1,000 Platinum-193......ooovvveveeeeeeeeeannnn. 1,000
Hafnium-184........c.ccoovvvvvvenennn. 100 Platinum-195m.........c...ccuveenee. 100
Tantalum-172......ooeeeeeeeeeeeeeaann... 1,000 Platinum-197m......oeveeeeeeeeeeeennns 1,000
Tantalum-173......cccccovvviiienneens 1,000 Platinum-197 ..........coovvvveeennennnns 100
Tantalum-174......ooeeeeeeeeeeeeaaann... 1,000 Platinum-199 .........cccooveeeneenn.. 1,000
Tantalum-175.....ccccccovvveiiennnnnn. 1,000 Platinum-200...........ccceeveeuneennns 100
Tantalum-176...........coccevveennene.. 100 Gold-193.....oooeieeeeeee 1,000
Tantalum-177.....oeveeeeeeeeeeeeaaann... 1,000 Gold-194.....ooveeeeeeeeeieeeeeeeeeeeen. 100
Tantalum-178..........ccovvvevvennnne. 1,000 Gold-195.....cooiieeeeeee 10
Tungsten-188.......c.ccovvevveeiinenns 10 Gold-198m......cccoeevrereereieenene 100
Rhenium-177.......cccvvvvvennnnen. 1,000 Gold-198......ccoveiiieiee 100
Rhenium-178........ccoovvvveneennen. 1,000 Gold-199......ccvvvieeeeeeee 100
Rhenium-181....cccoeen. 1,000 GOld-200M....ceeeeeeeeeeeeeeeeeeaaaaan... 100
Rhenium-182 (12.7 h)................ 1,000 Gold-200.......ccooveeeieeieeeeeen. 1,000
Rhenium-182 (64.0 h)............... 100 Gold-201.....ocoeeeeeeeeeeeeee 1,000
Rhenium-184m...........cocu..... 10 Mercury-193m........ccccceuveennnnee. 100
Rhenium-184............cccvvveneennee. 100 Mercury-193......ccooviieiiieiene. 1,000
Rhenium-186m...............c........... 10 Mercury-194.......coovvveveeiennnne 1
Rhenium-186.........c..ccevveeuneennen. 100 Mercury-195m........cccccevveennnnee. 100
Rhenium-187......ccccvvevvevvennnee. 1,000 Mercury-195.......cccevvevveiennnne 1,000
Rhenium-188m........ccceeeueennnnn.. 1,000 Mercury-197m........ccccevvennnnee. 100
Rhenium-188.........c.ccovvvenennnen. 100 Mercury-197.....ccvvvvveviieieenen. 1,000
Rhenium-189.....ccoee. 100 Mercury-199m..........cccveuennene. 1,000
Osmium-180........cccveeevrerrenen. 1,000 Mercury-203.......c.cooevveeiieieenen. 100
Osmium-181........ccovvvevreereennen. 1,000 Thallium-194m...........ccooeeunee.... 1,000
Osmium-182. ... 100 Thallium-194.........ccceeeeeeennn... 1,000
Osmium-185........ccovvevveeieennen. 100 Thallium-195.........ccovvevevennnee. 1,000
Osmium-189m......cceevenn, 1,000 Thallium-197......cccovvveeeeeeenn. 1,000
Osmium-191m.....ccceeveeeeeeennn. 1,000 Thallium-198m........cccevvveeeen.... 1,000
Osmium-191........ccovvvevreiennn. 100 Thallium-198..........cccoevvenenee. 1,000
Osmium-193 ... 100 Thallium-199.........cceeeeeeennnn. 1,000
Osmium-194.........ccccoevvvvveennn. 1 Thallium-200..........cccccevreennnnee. 1,000
Iridium-182........coovvviiiviienenns 1,000 Thallium-201.........ccceevvnvvennnen. 1,000
Iridium-184.........ccovvvviiiiennn. 1,000 Thallium-202.........cccceeevvrenennee. 100
Iridium-185......c.cooviiiriiiieeie 1,000 Thallium-204.........ccceovvvenenee. 100
Iridium-186......eeeeeeeeeeene 100 Lead-195m...eeeeeeee 1,000
Iridium-187....ccoovvviiiiiiiiiecnne 1,000 Lead-198........ccoovvvveeveeiieenn. 1,000
Iridium-188........ccovvieriiirieenn, 100 Lead-199.......ccooveeveeeieeieen 1,000
Iridium-189........coovviiiiiiinene 100 Lead-200........ccccooovveviveireenennne. 100
Iridium-190m...........covveveenen. 1,000 Lead-201.......ccovvvvveeieiieene 1,000
Iridium-190......oeeeeeeeeeeeeene 100 Lead-202m....eeeeenn 1,000
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Lead-202........ooovvviiiiiieieieeeen, 10
Lead-203.......ccocoevvveiieeieeneene 1,000
Lead-205......ccccoooveieeieeeeieeens 100
Lead-209.......ccocoovvvvveiieiiene 1,000
Lead-210.......ccoveeveeieeeireenennee. 0.01
Lead-211....ccovviviiiiiiiiieiieene, 100
Lead-212.....ccoevvvveiieieeeeiieeen, 1
Lead-214.......ccovvvveeeeeeeeenen. 100
Bismuth-200......ccccoeeeeeeeeeeeeeeens 1,000
Bismuth-201.........cc.oevvveevnnnen. 1,000
Bismuth-202........cccccoevvveveennn. 1,000
Bismuth-203.........ccccoeviiinnen. 100
Bismuth-205.........cc.coovveeveeennn. 100
Bismuth-206...........ccccoeeeenne... 100
Bismuth-207........ccccooeevieeennnenn. 10
Bismuth-210m...........ccocoue..... 0.1
Bismuth-210.......ccccceevviiinnnnenn. 1
Bismuth-212.......ccccceeevvivinnnnen. 10
Bismuth-213.......cccooviiiiie.. 10
Bismuth-214........cccooovvveiennnnn. 100
Polonium-203...........cccvvvvennenn. 1,000
Polonium-205........ouveeeeeeeeeeeenenns 1,000
Polonium-207 ..........cccoevveunnnnnnn.. 1,000
Polonium-210.........cccceeeeenneee... 0.1
Astatine-207 .........ccoovvvveeeenenens 100
Astatine-211......ccccccoevvvvvvinnnnnnn. 10
Radon-220.......cccccvvevivveecnnnnn. 1
Radon-222.........ccooevevevveeenenens 1
Francium-222 .........cccceevveeennn.. 100
Francium-223..........cccccovveeeenne. 100
Radium-223..........ccooeevvveeninnn. 0.1
Radium-224........cccovvveeiiiennnnnn. 0.1
Radium-225.........ccoovveevvvveennenn. 0.1
Radium-226..........cccocovvuvveennen. 0.1
Radium-227.......ccoovvvvveiiiennnnn. 1,000
Radium-228..........cccooevvvveneennen. 0.1
Actinium-224...........cceeeeeeeennn. 1
Actinium-225.........cccovvveeeiveeeennn. 0.01
Actinium-226..........cccceeeeevuveennn. 0.1
Actinium-227.......cccooevveninennnnn. 0.001
Actinium-228..........coovvvvevireeennns 1
Thorium-226.........ccccooeveeennennn.. 10
Thorium-227......cccocveevcvveeennnnnn. 0.01
Thorium-228........cccccevvveueeennnnn 0.001
Thorium-229........cccceevveiveeennne. 0.001
Thorium-230.......ccccceeveuvveeennnn. 0.001
Thorium-231....cccccvvvviiiiieeennne. 100
Thorium-232.......cccceeevvvveeennnnnn. 100
Thorium-234.......ccccceevevvevennnnn. 10
Thorium-natural ........................ 100
Protactinium-227...........cccu....... 10
Protactinium-228....................... 1
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Protactinium-230....................... 0.1
Protactinium-231....................... 0.001
Protactinium-232....................... 1
Protactinium-233...........cccuuee. 100
Protactinium-234....................... 100
Uranium-230........ccccceeevveeeennnn. 0.01
Uranium-231.....ccccveviiiiiiineennnn. 100
Uranium-232........cccccevvvevrveennns 0.001
Uranium-233.......ccccceevviveeennnnns 0.001
Uranium-234..........ccoovvveeevnneens 0.001
Uranium-235.......ccccceevvvvevennnnnn. 0.001
Uranium-236........cccceeveeeunneennnn. 0.001
Uranium-237.......cccceeevvveeeeennen, 100
Uranium-238.......ccccceeevvveeeennnen. 100
Uranium-239.........cccoevvvveevnneens 1,000
Uranium-240........cccccooevveveennnnnn. 100
Uranium-natural............ccc......... 100
Neptunium-232........c..ccoeeueeneeee. 100
Neptunium-233........cccccvveuvennenne. 1,000
Neptunium-234............ccoocueeee. 100
Neptunium-235........ccccveeevennenne. 100
Neptunium-236 (1.15E+5 y).....0.001
Neptunium-236 (22.5 h)............ 1
Neptunium-237.......ccccecvevueuennee 0.001
Neptunium-238........cccccvevvennenne. 10
Neptunium-239........cccccveeueenenee. 100
Neptunium-240............cc.ocun....... 1,000
Plutonium-234...........ccccocoeveeenn. 10
Plutonium-235 . ..., 1,000
Plutonium-236..............ccoeuunee.. 0.001
Plutonium-237......cccccoevvvvevnnen. 100
Plutonium-238...........cccooveunneee. 0.001
Plutonium-239.........cccoeeeeneenn. 0.001
Plutonium-240...........cccveveneee.. 0.001
Plutonium-241............cccooeuunee. 0.01
Plutonium-242...........ccccuvveeuneee.. 0.001
Plutonium-243..........ccccooveunnneee. 1,000
Plutonium-244...........cccccoeeueeen. 0.001
Plutonium-245..........cccoovvveennee. 100
Americium-237 ....oooveeeeeieiiannnn.. 1,000
Americium-238..........ccoeevveenn. 100
Americium-239........cccceeeeennn. 1,000
Americium-240............cccevveenn. 100
Americium-241 ........cccccoeeuvennn. 0.001
Americium-242m.........ccuuee...... 0.001
Americium-242 .......ccccooveeuieeenn. 10
Americium-243 ........oooeeeeeenn. 0.001
Americium-244m...................... 100
Americium-244 .........cccccoeueennn. 10
Americium-245 .......cccceeveeeeen... 1,000
Americium-246m...................... 1,000
Americium-246 ........ccceeeeeeee.... 1,000
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Curium-238 Californium-249 .
Curium-240 Californium-250...........ccecuee.
Curium-241 Californium-251 ............cc.co....... 0.001
Curium-242 Californium-252...........ccccoo....... 0.001
Curium-243 Californium-253 0.1
Curium-244 Californium-254 ...........coveeven. 0.001
Cur%um— 245 e 0.001 Einsteinium-250 ..o, 100
Cur¥um-246 ............................... 0.001 Einsteinium-251 ... 100
Curium-247 ......ocovvveeveereeenenne. 0.001 o
CUritm-248 ... 0.001 EINSIEINUM23 o 01
CUUM249 .o 1,000 EinS{einium-254m. .. ...co.oo. :
Einsteinium-254 ....................... 0.01
Fermium-252.........cccccovveneenen. 1
Fermium-253................... w1
Fermium-254.........ccccovvvennnnn... 10
Fermium-255.........ccccoovvennnnnn. 1
Fermium-257......ccccoovvvveviennnne. 0.01
Californium-246... Mendelevium-257...................... 10
Californium-248..........cceeueeneee. 0.01 Mendelevium-258...................... 0.01
Any alpha-emitting radionuclide not listed above or mixtures
of alpha emitters of UNKNOWN COMPOSITION. ......c.ecieruieiiieiieiieieeieete ettt sreeaeeanas 0.001
Any radionuclide other than alpha-emitting radionuclides not listed
above, or mixtures of beta emitters of unknown composition..............ccccueevereiieeiiieecreeennenn. 0.01

Note: For purposes of s. DHS 157.29 (2) (e), (5) (a) and s. DHS 157.32 (1) (a) where there is involved a combination of radionu-
clides in known amounts, the limit for the combination shall be derived as follows: determine, for each radionuclide in the combina-
tion, the ratio between the quantity present in the combination and the limit otherwise established for the specific radionuclide when
not in combination. The sum of such ratios for all radionuclides in the combination may not exceed “1” — that is, unity.

Note: The quantities listed above were derived by taking 1/10th of the most restrictive ALI listed in Table I, Columns 1 and 2, of
Appendix E, rounding to the nearest factor of 10 and constraining the values listed between 37 Bq and 37 MBq (0.001 and 1,000 mi-
crocuries). Values of 3.7 MBq (100 microcuries have been assigned for radionuclides having a radioactive half-life in excess of E+9
years, except rhenium, 37 MBq (1,000 microcuries, to take into account their low specific activity.
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