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APPENDIX F

Quantities of Licensed Material Requiring Labeling

(in Atomic Order)

Note: To convert pCi to kBqg, multiply the pCi value by 37.

Radionuclide Quantity (nCi) Radionuclide Quantity (nCi)
Hydrogen-3 .........ccccccieeenniee 1,000 Manganese—51.......cceecvevineennene 1,000
Beryllium=7........cccoovvvereeeenn. 1,000 Manganese—52m ..........ccceeuenene 1,000
Beryllium=10........ccccoeveeeenn. 1 Manganese—52 .................... 100
Carbon=11.....cccoovriiveeeees 1,000 Manganese—-53 .................... 1,000
Carbon—14 ..o, 100 Manganese-54 .................... 100
Fluorine=18........ccoevvueveennnnss 1,000 Manganese-56 ................... 1,000
Sodium-22.......................... 10 Iron=52......cccccccl 100
Sodium=24...........cccovveeennn. 100 Iron=55......ccccciiiii 100
Magnesium-28 .................... 100 Iron=59........ccoiiiiii 10
Aluminum=26.............ccceuue 10 Iron=60........cceevveeiiiiiiieeen. 1
Silicon=31 ....oovveiiieiieenee 1,000 Cobalt-55.......ccccvveeeeeeie 100
Silicon=32 .....ooeveeiieiiieee. 1 Cobalt=56.......cccceeeeeeeeennnee. 10
Phosphorus—-32.................... 10 Cobalt=57......cccccovvieiiiiine 100
Phosphorus—=33.................... 100 Cobalt-58m.......ccccceeeeeeennnnnn. 1,000
Sulfur-35 ....coooeeiiiieee 100 Cobalt-58........cccceveeeeeennee. 100
Chlorine=36 .........cccoeeeeeeen 10 Cobalt-60m........ccccceeeeeeeennn. 1,000
Chlorine=38 ........ccoevueeeeeeen 1,000 Cobalt=60.........ceeeeeeeeen. 1
Chlorine=39 ........ccccceeeeeeeeen 1,000 Cobalt=61.........ccvveeeeeee 1,000
Argon—39 ........ccceiiiieeiiens 1,000 Cobalt-62m.......ccccceeeeeeeeeenn. 1,000
Argon—41 ..., 1,000 Nickel=56 .........ccccoeeeeviierinnnnn. 100
Potassium-40...................... 100 Nickel=57 ......cvvvevevevvririinnas 100
Potassium—-42....................... 1,000 Nickel=59 .......ccccvveeeieieerinn. 100
Potassium—-43....................... 1,000 Nickel-63.........ccccceeeeeeeeee. 100
Potassium-44 ...................... 1,000 Nickel=65 ........cooeviviieiiiinns 1,000
Potassium—-45........cc.....c...... 1,000 Nickel=66 ..........cccoevvvvueeiinnnnnns 10
Calcium=41........cccccvvveenenn. 100 Copper—60.......ccceeeeeeennnee. 1,000
Calcium=45..........cccovveeeenn. 100 Copper—61......ccocvveeeeeeinenn. 1,000
Calcium=47 ........ccocovverineenn. 100 Copper—64 .........cocceevevvennnnn 1,000
Scandium=-43.........ccccceeeel 1,000 Copper—67 ......ccocveeeeeiiiienn. 1,000
Scandium-44m................... 100 ZinC—62 ... 100
Scandium-44....................... 100 ZIiNC—63 ..., 1,000
Scandium—46....................... 10 ZiNC—65 ..., 10
Scandium—47 .........cccoceee... 100 Zinc—69m ... 100
Scandium=48.........cccceeeeee. 100 /A [ Lozt 315 1,000
Scandium=49........cccccceeeee. 1,000 ZiNC=71M oo 1,000
Titanium—=44 ...........ovvvvvvnnnnns 1 ZINC=T2 e, 100
Titanium=45.............cccuunne... 1,000 Gallium=65...........cceeeeennnne. 1,000
Vanadium—47........cccc..coo...... 1,000 Gallium=66........cccceeevvvvvrennn. 100
Vanadium-48.........ccccceeeuune.. 100 Gallium=67.......ccceeevvvveeernnnnn. 1,000
Vanadium—49.........cccceeveennnn. 1,000 Gallium=68.........cceeeeeeeeeennnnn. 1,000
Chromium=48 ............cc........ 1,000 Gallium=70.......coueeeeieeennnnn. 1,000
Chromium=49 ........ccccceeeeen 1,000 Gallium=72......cccccoeeevieeeennnn. 100

Chromium=51 .......ccccoeeeeen 1,000

Gallium=73.......ccceii 1,000



Radionuclide Quantity (nCi) Radionuclide Quantity (uCi)
Germanium-66............ccccceee... 1,000 Rubidium=87 ......c.cccoevvereen. 100
Germanium=67..........ccccceeeennen. 1,000 Rubidium-88 ..........cccvveveene 1,000
Germanium=-68.........c............... 10 Rubidium=-89 ........cccceeeeeeennnin. 1,000
Germanium=69............cccceeeeeen. 1,000 Strontium=80...........coeeevvrereennn. 100
Germanium=71.......cccccvvvereeenn. 1,000 Strontium=81 ... 1,000
Germanium=75........ccccceveeennen. 1,000 Strontium=-83 .......ccceeiiiiee. 100
Germanium-77 1,000 Strontium-85m........ccccceeeennen. 1,000
Germanium-78 ... 1,000 Strontium=85........cccceeiiiieenen. 100
Arsenic—69.........cccccuun... .... 1,000 Strontium=-87m.......ccccveeeeeenn. 1,000
Arsenic=70......ccccceeeeunnne. .... 1,000 Strontium-89 10
Arsenic—71.......ccccoeeeevveeeeecnnnnn. 100 Strontium-90 0.1
Arsenic—72.......cccccveevcveeancnnann. 100 Strontium=91........ccceeviieeen. 100
Arsenic—73.......cccoveviieeeienenn 100 Strontium=92.........ccceeiiirenen. 100
Arsenic—74.......cccoceevevvenicennn. 100 Yttrium=86m......cccoeeviiireiiene 1,000
Arsenic—76........cccccceeeeeecnnenenn.. 100 YHrium—=86........ccccvviiiieeiiis 100
Arsenic—77.......ccccoeeeevveeeinnnnn. 100 YHrium=87 ... 100
Arsenic=78.....cccoeeeeeeeeeeiieeeeeeennn. 1,000 YHAUM=88 ..., 10
Selenium=70.........ccccceeveveeenen. 1,000 Yrium=90m....ccoooveeiiieiieeeeenn. 1,000
Selenium=73m ......cccceeceeennen. 1,000 Yrium=90.....cccooiiiiieeeee 10
Selenium=73........cccceveviieeeeen. 100 Yttrium=91m....oocooeiiieeee 1,000
Selenium-75.................. ... 100 Yitrium-91 10
Selenium-79................... ... 100 Yttrium—-92 100
Selenium-81m .... 1,000 Yttrium-93 100
Selenium=81........cccccevvvveeenenen. 1,000 Yttrium-94 1,000
Selenium—83.........cccveiiveenenn. 1,000 Ytrium=95.....cooiie 1,000
Bromine=74m .........ccccceveinennn. 1,000 Zirconium=86 ..........ccccevreerernnns 100
Bromine=74 ..........cccceeeeei 1,000 Zirconium==88 .........cccccvvvvvnnnnn. 10
Bromine=75......ccccceeiieiiiiinnn 1,000 Zirconium==89 ........cccccevvvverennnnns 100
Bromine=76 ...........c.cceveeeennennn. 100 Zirconium=93 ........ccociiiiieees 1
Bromine=77 .....ccceeeveiiininnin 1,000 Zirconium=95 .......cccceeevvvevrnnnnnns 10
Bromine—80m ...........ccceeeinnennn. 1,000 Zirconium=97 .......cccoviriienenns 100
Bromine—-80 Niobium=88........cccccevieveiiieenne 1,000
Bromine—82 Niobium-89m (66 min)............. 1,000
Bromine—-83 Niobium—-89 (122 min).............. 1,000
Bromine—84 Niobium=90........ccccevvieeecieenn. 100
Krypton—-74 Niobium=93m.......cccceevireeen. 10
Krypton—76 Niobium=94 ..........ccceeiireen. 1
Krypton—-77 Niobium=95m .......cccceviirrenen. 100
Krypton-79 Niobium=95..........ccceeeviieen. 100
Krypton—81 Niobium=96 ..........cccevieiiiiraenne 100
Krypton—83m .......cccocoiviinnnnns 1,000 Niobium=97 ........coovvirviiiieiienees 1,000
Krypton—85m ........ccccccveveecneennn. 1,000 Niobium=98...........cccveviiieeen. 1,000
Krypton=85......ccccoviviieeeien 1,000 Molybdenum-90 ..................... 100
Krypton=87 ......ccccovevviieeeceen. 1,000 Molybdenum-93m.................... 100
Krypton—88 .........cocociiiiiiiies 1,000 Molybdenum-93.................... 10
Rubidium=79 .....cccoeeereeiri 1,000 Molybdenum-99 ...................... 100
Rubidium-81m .... 1,000 Molybdenum—=101...........ccccueee. 1,000
Rubidium=81 ......ccccceeveeeeenn 1,000 Technetium-93m ..........cccce..... 1,000
Rubidium=-82m .........cccceevneen. 1,000 Technetium-93 ...t 1,000
Rubidium=83 ..o 100 Technetium-94m ...........cc...... 1,000
Rubidium=84 .........cccooeeeeeeren. 100 Technetium=94 ...........ccocuvveeeee 1,000
Rubidium=86 ...........cccvvernennn. 100 Technetium-96m ..................... 1,000




Radionuclide Quantity (nCi) Radionuclide Quantity (uCi)
Technetium-96...........ccccceeneen. 100 Indium=-110 (4.9h) wceevvreee 1,000
Technetium-97m............cccc..... 100 Indium=111 ..o 100
Technetium=97.........cccevveennen. 1,000 Indium=112 ... 1,000
Technetium=98..........cccceuvuneee. 10 INdium=113M .....evvverrieiiiiiniennee 1,000
Technetium—-99m..........ccceuueeee. 1,000 INdium=114m .......ovvvveerirenrnnnnee 10
Technetium=99.........ccccevvvvvnnneee 100 Indium=115m ....ccooevvreeiieeeennn. 1,000
Technetium-101 1,000 Indium=115 ... 100
Technetium—-104 ..... 1,000 Indium-116m .... 1,000
Ruthenium-94 ................ ... 1,000 Indium-117m .... 1,000
Ruthenium-97 ............... .... 1,000 Indium-117 ....... 1,000
Ruthenium=103 ... 100 Indium-119m 1,000
Ruthenium=105...........cccceeee 1,000 Tin=110 oo, 100
Ruthenium=106............cceeuueene 1 Tin=111 e 1,000
Rhodium=99m .........ccceecvevnnne 1,000 TiN=113 e 100
Rhodium=99 ........ccooiiiiiie 100 TiN=117M oo, 100
Rhodium=100.........cccocevvrernnens 100 Tin=119M oo, 100
Rhodium=101Tm.......c..cccueeeneens 1,000 Tin=121M oo, 100
Rhodium=101........ccovveirernnns 10 TiN=121 oo 1,000
Rhodium=102m..........cccvvvenrne 10 Tin=123M oo 1,000
Rhodium=102.........ccoevvrernnne 10 TiN=123 e 10
Rhodium-103m ... 1,000 Tin-125 .......... 10
Rhodium-105.................. ... 100 Tin-126 .......... 10
Rhodium-106m ... 1,000 Tin-127 .......... 1,000
Rhodium=107 .........ccovvvcrrernnns 1,000 TiN=128 . 1,000
Palladium=100...........cccceevuuennn. 100 Antimony=-115 ... 1,000
Palladium=101.......c.ccceveevneennn. 1,000 Antimony=116m .........cccceceee.. 1,000
Palladium=103.........ccceeiernene 100 Antimony=116 .........ccccccveienne 1,000
Palladium=107.............coeeeeeen..n. 10 Antimony—117 ... 1,000
Palladium=109...........ccceeeerennnn. 100 Antimony—118m .........c.ccceeeee 1,000
Silver=102........cooovvvveeeeiiieeieeee, Antimony=119 ......c.ccccveeeiene 1,000
Silver-103......ccoveiereeeeeee Antimony-120 (16 min)............ 1,000
Silver-104m Antimony-120 (5.76 d)............. 100
Silver—104........ccoooviiieiiiines Antimony—-122 ............coccoeies 100
Silver-105.........ccoovvveeeeee. Antimony—124m ...........cccoeeee 1,000
Silver-106m Antimony—124 .........c.ccoccevie 10
Silver—=106.........cccecveveecieeenee Antimony-125.........cccceeeeiieenn. 100
Silver-108m........ccccceveeiieeernnen. 1 Antimony—126m ..........cccceeenee 1,000
Silver-110m......ccoooveveeieeeee. 10 Antimony—126 ........ccccceevceeeenns 100
Silver—111...co e 100 Antimony—127 .......cccccoveirinns 100
Silver—112.....coooiieieiceees 100 Antimony-128 (10.4 min)......... 1,000
Silver—=115.......cocoeiieceeeieees 1,000 Antimony-128 (9.01 h)............. 100
Cadmium=104 .......cccoeecvveennen. 1,000 Antimony=129 .........cccceeeeeieennn. 100
Cadmium=107 .....ccccevevierenen. 1,000 Antimony=130 ........cccceeeriienne 1,000
Cadmium=109......cccceeviereren. 1 Antimony=131 ......ccooireiee 1,000
Cadmium=113m ......cccevreenns 0.1 Tellurium=116 .....ccoeeeee. 1,000
Cadmium=113 .....ccoceeeeeee. 100 Tellurium=121m ......c.cccceveeenes 10
Cadmium-115m ... 10 Tellurium=121 ... 100
Cadmium=115......cccveiieeen. 100 Tellurium=123m ........cccccvveenes 10
Cadmium=117m.....cccceeerennen. 1,000 Tellurium=123 ... 100
Cadmium=117 ..o 1,000 Tellurium=125m ........cccccoeeenee 10
INdium=109.......ooiiiiiiiies 1,000 Tellurium=127m .....ccccovevnennee. 10
Indium-110 (69.1 min) ............. 1,000 Tellurium=127 .....ccoveeveeeren. 1,000




Radionuclide Quantity (nCi) Radionuclide Quantity (uCi)
Tellurium=129m........ccccoceeenne 10 Barium=-131m ......cccceviirenen. 1,000
Tellurium=129........ccccvvviieens 1,000 Barium=131......cccooverreeeenne 100
Tellurium=131m.........cccovveeee... 10 Barium-133m ........cccoceeeeeen. 100
Tellurium=131.......ccoveeiieees 100 Barium=133.......cccceevieeiieene 100
Tellurium=132........cccovevvieeenns 10 Barium—=135m.........cccceveeinnnnnn. 100
Tellurium=133M......cccccevvveeennns 100 Barium=139.........cccceeviieeen. 1,000
Tellurium-133 1,000 Barium=140........cccccevveeerinnne 100
Tellurium-134 ... 1,000 Barium=141........ccccvnieiieene 1,000
lodine-120m................... ... 1,000 Barium=142.........cccceeeveveeennnn. 1,000
lodine=120...................... .... 100 Lanthanum-=131 .........cccceeeeeeens 1,000
lodine=121....coeieeeieieiieeeeeeeee, 1,000 Lanthanum-=132 ..........coceeeee. 100
lodine=123.......ccccoveveieeeee 100 Lanthanum-135..........cccc..... 1,000
lodine=124.......ccccovvevieeeeee. 10 Lanthanum-137 .......ccccoenee. 10
lodine=125.......ccccoviviieeeeee 1 Lanthanum-138...........cccccne.. 100
lodine=126.........ccccoevveeeeiinnns 1 Lanthanum-140........c..c........... 100
lodine=128.....ccccevveeeiieeiieeeeen. 1,000 Lanthanum-=141 ..........cc.cce.oe. 100
lodine=129.....ccooeveeeeiieeeeeeeeen. 1 Lanthanum-=142 ..........ccccceeee. 1,000
lodine=130......cccccoveviiireeieene 10 Lanthanum-143 ..........cc.ccc..... 1,000
lodine=131....cccoeiiieeeeee 1 Cerium=134......cccooveeeeeeen. 100
lodine=132m......cccccevveeeeinennn. 100 Cerium=135......ccceiiieeeeees 100
lodine-132 Cerium=137M.....cccocevevrrreennen. 100
lodine-133 Cerium=137 ..o, 1,000
lodine-134 Cerium=139........ccceeeieeeen, 100
lodine-135 Cerium=141....cccccooeeeee e, 100
Xenon—=120 ......cccceeviveernieeenns 1,000 Cerium=143......ccooeeeeeeee. 100
Xenon—121 ..coooovveeiieeeeee e 1,000 Cerium=144........ccovveieeen. 1
Xenon—=122 .......cccceeevevvvvnnnennnnn. 1,000 Praseodymium-136.................. 1,000
Xenon=123 ....ccooveeeeeieeeiieeeeeeenn. 1,000 Praseodymium-137 ................. 1,000
Xenon=125 ....ccoouveeeeeeeiiiieeeenen. 1,000 Praseodymium-138m............... 1,000
Xenon=127 .....ccooveecveeriieeeanns 1,000 Praseodymium-139.................. 1,000
Xenon—=129m .....cccoccoveviiieeenne 1,000 Praseodymium-142m.............. 1,000
Xenon-131m Praseodymium-142 ................. 100
Xenon-133m Praseodymium-143 ............... 100
Xenon=133.....cccceunnnnnnee Praseodymium-144 ................. 1,000
Xenon-135m Praseodymium-145 ................. 100
Xenon=135 .....cccoeiviiieeeienn Praseodymium-147 ................. 1,000
Xenon—=138 .....cccvveiiieeiieeee Neodymium=136.........cccccc...... 1,000
Cesium-125 Neodymium-138.........ccccceneee. 100
Cesium-127 Neodymium-139m................... 1,000
Cesium-129 Neodymium=139........ccccc...... 1,000
Cesium-130 Neodymium-141.........c............ 1,000
Cesium-131 Neodymium=147 .........ccceenee.. 100
Cesium-132 Neodymium-149...................... 1,000
Cesium=134m .....ccccevvveeeenen. 1,000 Neodymium=151........ccccoeeneeee. 1,000
Cesium=134 ........ccoveeeeeee. 10 Promethium-141..................... 1,000
Cesium=135m .......cooovvvrivereeeen. 1,000 Promethium=-143..................... 100
Cesium-135 100 Promethium-144..................... 10
Cesium-136 10 Promethium-145..................... 10
Cesium=137 ...oveveeeeeeee 10 Promethium-146...................... 1
Cesium=138 .....ccevviveeeeeen 1,000 Promethium=147.........cc.......... 10
Barium=126........cccceeeeeeeeeeennnnn. 1,000 Promethium-148m................... 10
Barium=128 ........ccccccevveeeenen. 100 Promethium-148..................... 10




Radionuclide Quantity (uCi)

Radionuclide Quantity (nCi)
Promethium-149...................... 100
Promethium-150.........c............ 1,000
Promethium-151 ...................... 100
Samarium=-141m..........c.cce.... 1,000
Samarium=141............cccceeee. 1,000
Samarium=142..........ccccccceeee. 1,000
Samarium-145 100
Samarium-146 1
Samarium-147 100
Samarium-151 10
Samarium-153 100
Samarium=155 . ......ccccoveennen. 1,000
Samarium=156 .......cccccccveennen. 1,000
Europium-145 ..........ccccoeve. 100
Europium=-146 ...........ccceeeineeen. 100
Europium=147 .........ccoovvveenenn. 100
Europium=-148 ..........ccoveeeennee. 10
Europium=149 ..........ccceevenen. 100
Europium-150 (12.62 h)........... 100
Europium-150 (34.2 y)............. 1
Europium-152m ... 100
Europium-152................. |
Europium-154 ................ |
Europium=155..........ccccevenne. 10
Europium=156 ...........ccceveineennn. 100
Europium=157 ......cccoooeeeen. 100
Europium=158........cccccceeiinnns 1,000
Gadolinium=145 ...l 1,000
Gadolinium=146 .........ccc.cc....... 10
Gadolinium=147 ........cccocveenneen. 100
Gadolinium=148 .........cccceeennee. 0.001
Gadolinium=149 .........ccccoeeneeee. 100
Gadolinium-151 10
Gadolinium-152 100
Gadolinium-153 10
Gadolinium=159 .........cccveenneen. 100
Terbium=147 ..o 1,000
Terbium=149 ... 100
Terbium=150 .......ccovvierieenn. 1,000
Terbium=151 ... 100
Terbium=153 ........ovvveeverieernnnnnee 1,000
Terbium=154 ......ccccoieeeieeee 100
Terbium=155 .....cccooiirieee 1,000
Terbium-156m (5.0 h).............. 1,000
Terbium—-156m (24.4 h)............ 1,000
Terbium-156 100
Terbium-157 10
Terbium-158 1
Terbium=160 ......c.ccccvveriieeenns 10
Terbium=161 .....ccoocieeeeeee 100
Dysprosium=155 ..........cccccceee 1,000

Dysprosium=157 .......cccccccuveee.. 1,000

Dysprosium=159............c.c....... 100
Dysprosium=165 ..................... 1,000
Dysprosium-166 ...................... 100
Holmium=155.......cccoeeeiieeernnnnn. 1,000
Holmium=157 ....cccoeeeveeiieeeennn. 1,000
Holmium=159 ..........cccveeeene 1,000
Holmium=161 ..........cccoeereeee 1,000
Holmium=-162m.........cccceevneenn. 1,000
Holmium=162...........ccceeeeuneeee. 1,000
Holmium=164m........ccccoeeeennn.n. 1,000
Holmium=164..........ccceeeeeeennnnn. 1,000
Holmium—=166m...........cccccuveee.. 1
Holmium=166.............ccceevreeeen. 100
Holmium=167 ..........ccccevereeennn. 1,000
Erbium=161.......ccccocevvieeineene 1,000
Erbium=165.......cccccceviveeiiinnnne 1,000
Erbium=169.......ccccceviieeiienne 100
Erbium=171 ..o 100
Erbium=172....coociiieeeeee 100
Thulium-162 1,000
Thulium-166 100
Thulium-167 100
Thulium-170 10
Thulium-171 10
Thulium=172 ... 100
Thulium=173 ... 100
Thulium=175 ..., 1,000
Ytterbium=162..........evvvvvevnnnneee 1,000
Ytterbium—=166............cccveeennes 100
Ytterbium=167 .......cccoeveveieeenns 1,000
Ytterbium=169.........ccceeevienn. 100
Ytterbium=175......cccccoeeeee. 100
Ytterbium=177 .......ccovveveneeenns 1,000
Ytterbium=178.........eevvvvvvrrnnnnenn 1,000
Lutetium=169 ..........ccoveeeeneene 100
Lutetium=170 .....ccceeveeeeienne 100
Lutetium=171 ..o 100
Lutetium=172 ..o 100
Lutetium=173 ..o 10
Lutetium=174m ........ccoeveeuneen. 10
Lutetium=174 ......cc..ceoveeeee. 10
Lutetium=176m .........ccceeeueeenn. 1,000
Lutetium=176 ......c.ccovveeereene 100
Lutetium=177m ......cccocveennen. 10
Lutetium=177 ......ccceoevrreeenn. 100
Lutetium=178m .......cceeeeeeernnnnn. 1,000
Lutetium-178 .... 1,000
Lutetium=179 .....ccooeeveeeeee 1,000
Hafnium=170.......ccccoeeveviennn. 100
Hafnium=172.......ccccoieeieee 1
Hafnium=173..........ccccveeeneee 1,000
Hafnium=175.......c..ccccoveeineene 100



Radionuclide Quantity (uCi)

Radionuclide Quantity (uCi)
Hafnium=-177m........cocvevieenn. 1,000
Hafnium=-178m........ccceeeeenn. 0.1
Hafnium=179m........ccccoeeunee. 10
Hafnium=180m .......cccceeeeeennnnn. 1,000
Hafnium=181..........cccoveeenen. 10
Hafnium=182m......cccoeeeeeeeennnn. 1,000
Hafnium-182........cccooevee. 0.1
Hafnium-183 ............... 1,000
Hafnium-184 .................. 100
Tantalum-172 ................ .... 1,000
Tantalum=173 ........oovvveeevernnnnns 1,000
Tantalum=174 . ........ovvvevernnnnn. 1,000
Tantalum=175 ......ccccvrrieees 1,000
Tantalum=176 . ......ccceevieeeenne 100
Tantalum=177 .......ovvvvvvvrrnnnnen. 1,000
Tantalum=178 ..........evvvvvevrennnnn 1,000
Tungsten—188 ........ccccceeveeenenn. 10
Rhenium=177 .....ccccovveeeeeennne 1,000
Rhenium=178 ........ccccoeveeeen. 1,000
Rhenium=181.......cccoooevereen. 1,000
Rhenium-182 (12.7 h).... 1,000
Rhenium-182 (64.0 h).... 100
Rhenium-184m.............. 10
Rhenium=184 ..........ccceeenenn. 100
Rhenium=186m........ccccceeveeeen. 10
Rhenium=186 ..........cccveveeenn. 100
Rhenium=187 ..........ccovveeeunenn. 1,000
Rhenium=188m........cccceeeernnnnn. 1,000
Rhenium-188....................... 100
Rhenium-189....................... 100
Osmium=180.........cccvvvnnnns 1,000
Osmium=181...........ccceevinn. 1,000
Osmium=182...........ccceevnn. 100
Osmium=185..........cccevvinnns 100
Osmium=-189m..................... 1,000
Osmium=191m...........cceeenens 1,000
Osmium=191..........ocoiiinans 100
Osmium=193...........cceeivinnn, 100
Osmium=194.............ccoevi. 1
Iridium=182...........cccvinanne. 1,000
Iridium=184.............cceennn. 1,000
Iridium=185...........cccvvinenn 1,000
Iridium=186...........cccvvnennnne. 100
Iridium=187...............coeini. 1,000
Iridium=188...............coein. 100
Iridium=189.............cceenienn. 100
Iridium=190m..................... 1,000
Iridium=190...........cccveninnee. 100
Iridium=-192m (1.4 min).......... 10
Iridium-192 (73.8 d).............. 1
Iridium=194m....................... 10
Iridium=194...................ooel. 100

Iridium=195m...............cce 1,000
Iridium=195.........ccoooiiin. 1,000
Platinum-186........................ 1,000
Platinum-188........................ 100
Platinum=189.............ceennee 1,000
Platinum=-191........................ 100
Platinum-193m..................... 100
Platinum-193....................... 1,000
Platinum-195m..................... 100
Platinum=-197m..................... 1,000
Platinum-197........................ 100
Platinum=199................c..e.. 1,000
Platinum-200........................ 100
Gold=193...... i 1,000
Gold=194......coiiiiiiees 100
Gold=195......cccoiiiii, 10
Gold=198m.......cccovveniiinnn. 100
Gold=198.......ccciiiiie. 100
Gold=199......ccoiiiiiii, 100
Gold=200m........oevviiiiiiienne 100
Gold=200.......ccceeiiiieiiieene 1,000
Gold=201......ccoiiiie, 1,000
Mercury=193m..........cccoeeennen. 100
Mercury=-193..........coviiinn. 1,000
Mercury-194..............c.cool. 1
Mercury-195m...................... 100
Mercury-195.............ooii. 1,000
Mercury=197m...........cooeenee 100
Mercury=197.......ccooiiiiinn. 1,000
Mercury=199m.............coeeee. 1,000
Mercury-203............coieennnn. 100
Thallium=194m...................... 1,000
Thallium=194......................... 1,000
Thallium=195............ccceeennn. 1,000
Thallium=197..........ccceiienn. 1,000
Thallium=198m...................... 1,000
Thallium=-198............cociienn. 1,000
Thallium=199.............cooie. 1,000
Thallium—201........cc.ccoiiiennn. 1,000
Thallium=200.............cccenneene. 1,000
Thallium-202...........ccevenennenn. 100
Thallium-204............ccceenenenn. 100
Lead-195m...........cooiiinininn. 1,000
Lead—=198.......ccciiiiiiiiiiee 1,000
Lead=199.......ccoiiiiiiiiin, 1,000
Lead—-200.........ccceveviinininn. 100
Lead=201......cooviniiiie, 1,000
Lead-202m.........cocovinininnnn. 1,000
Lead-202........ccccvviiiiiiienn. 10
Lead—203........cccoeviiiiiiiine 1,000
Lead—205........cccceviiiiiiiinn, 100

Lead-209..........cccoiiiiiiiiis 1,000



Radionuclide Radionuclide

Quantity (nCi)

Quantity (uCi)

Protactinium—234
Uranium—230
Uranium—231
Uranium—232
Uranium—233
Uranium—234
Uranium—235
Uranium—236
Uranium—237
Uranium—238
Uranium—239
Uranium—240
Uranium—natural.............
Neptunium—232
Neptunium—233
Neptunium—234
Neptunium—235
Neptunium—236
Neptunium—236 (22.5 h)....
Neptunium—237
Neptunium—238
Neptunium—239
Neptunium—240
Plutonium—234
Plutonium—235
Plutonium—236
Plutonium—237
Plutonium—238
Plutonium—239
Plutonium—240
Plutonium—241
Plutonium—242
Plutonium—243
Plutonium—244
Plutonium—245
Americium—237
Americium—238
Americium—239
Americium—240
Americium—241
Americium—242m
Americium—242
Americium—243
Americium—244m
Americium—244
Americium—245
Americium—246m
Americium—246
Curium—238..........ceevenee.
Curium—240.............cc.....
Curtum—241..........ccceeneeee.
Protactinium—234

Bismuth—200
Bismuth—201
Bismuth—202
Bismuth—203
Bismuth—205
Bismuth—206
Bismuth—207
Bismuth—210m
Bismuth—210
Bismuth—212
Bismuth—213
Bismuth—214
Polonium—203
Polonium—205
Polonium—207
Polonium—210
Astatine—207
Astatine—21....................
Radon—220................ec..
Radon—222................e...
Francium—222
Francium—223
Radium—223
Radium—224
Radium—225
Radium—226
Radium—227
Radium—228
Actinium—224
Actinium—225
Actinium—226
Actinium—227
Actinium—228
Thorium—226
Thorium—227
Thorium—228
Thorium—229
Thorium—230
Thorium—231
Thorium—232
Thorium—234
Thorium—natural
Protactinium—227
Protactinium—228
Protactinium—230
Protactinium—231
Protactinium—232
Protactinium—233

100
0.01
100
0.001
0.001
0.001
0.001
0.001
100
100
1,000
100
100
100
1,000
100
100
0.001
1
0.001
10
100
1,000
10
1,000
0.001
100
0.001
0.001
0.001
0.01
0.001
1,000
0.001
100
1,000
100
1,000
100
0.001
0.001
10
0.001
100
10
1,000
1,000
1,000
100
0.1



Radionuclide Quantity (uCi) Radionuclide Quantity (nCi)
Curium—242 0.01 Californium—250 0.001
Curium—243 0.001 Californium—251 0.001
Curium—244 0.001 Californium—252 0.001
Curium—245 0.001 Californium—253 0.1
Curium—246 0.001 Californium—254 0.001
Curium—247 0.001 Einsteinium—250 100
Curium—248 0.001 Einsteinium—251 100
Curium—249 1,000 Einsteinium—253 0.1
Berkelium—245 100 Einsteinium—254m 1
Berkelium—246 100 Einsteinium—254 0.01
Berkelium—247 0.001 Fermium—252 1
Berkelium—249 0.1 Fermium—253 1
Berkelium—250 10 Fermium—254 10
Californium—244 100 Fermium—255 1
Californium—246 1 Fermium—257 0.01
Californium—248 0.01 Mendelevium—257 10
Californium—249 0.001 Mendelevium—258 0.01
Any alpha—emitting radionuclide not listed above or mixtures

of alpha emitters of unknown composition . .............. ... ... 0.001
Any radionuclide other than alpha—emitting radionuclides not listed

above, or mixtures of beta emitters of unknown composition...................... 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
radionuclides

in known amounts, the limit for the combination shall be derived as follows: determine, for each radionuclide in the combination,
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
nCi). Values of 3.7 MBq (100 pCi) have been assigned for radionuclides having a radioactive half-life in excess of E+9 years,
except thenium, 37 MBq (1,000 uCi), to take into account their low specific activity.



