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DEPARTMENT OF HEALTH SERVICES

Chapter DHS 157
APPENDIX P

DHS 157 Appendix P

Quantities of Radioactive Materials Requiring Consideration of the

Radioactive Material
Actinium-228................
Americium-241............
Americium-242............
Americium-243............
Antimony-124..............
Antimony-126..............
Barium-133..................
Barium-140..................
Bismuth-207.................
Bismuth-210.................
Cadmium-109..............
Cadmium-113..............
Calcium-45...................
Californium-252...........
Carbon-14 (Non-CQO,)..
Cerium-141..................
Cerium-144..................
Cesium-134..................
Cesium-137..................
Chlorine-36..................
Chromium-51...............
Cobalt-60......................
Copper-64.....................
Curium-242..................
Curium-243..................
Curium-244..................
Curium-245..................
Europium-152..............
Europium-154..............
Europium-155..............
Gadolinium-153............
Germanium-68.............
Gold-198........ccveeueenee.
Hafnium-172................
Hafnium-181................
Holmium-166m............
Hydrogen-3...................
Indium-114m................
Todine-125....................
Todine-131....................
Iridium-192..................
Tron-55.....ccccevieiininnn,
Tron-59.......ccoovveieninnnn.

Need for a Contingency Plan for Responding to a Release

Release Fraction Quantity (GBq) Quantity (Ci)
.................................. 0.001....cccccvvvirireneee.... 148,000...............eee... 4,000
.................................. 0.001 ..o T 2
.................................. 0.001 ..o T 2
.................................. 0.001 ..o T2
.................................. 0.01..coiiiiiiiiieien.n... 148,000 4,000
.................................. 0.0 222,000 en....6,000
.................................. 001 370,000 ... 10,000
.................................. 0.01..coeeeeececeeiennn.. 1,110,000... ... 30,000
.................................. 001 185,000l 5,000
.................................. 0.0 22,200, .. 600
.................................. 0.0 37,000 ... 1,000
.................................. 0.0 2,960l 80
.................................. 0.01..coviiiiiiieieinnnne.n. 740,000..... el 20,000
.................................. 0.00T ... 3339 (20 M)
.................................. 0.01...cceovvevieiiirenenene...... 1,850,000......................50,000
.................................. 0.01..ccciiiiiieieieienen. 370,000 ... 10,000
.................................. 0.01 .o 11,100,300
.................................. 0.01 074,000, el 2,000
.................................. 0.01..cciiiiiieieieieinenn 111,000 el 3,000
.................................. 0.5 i 3700 .. 100
.................................. 0.01...cccoevvveviiereneneee.. 11,100,000..............................300,000
.................................. 0.001....ccceevvviieveeneene.... 185,000................cecceeeee.l 5,000
.................................. 0.01...ccoevvviieriienee.. 7,400,000.........................200,000
.................................. 0.001 e 2,220 e 60
.................................. 0.001 ..o 1103
.................................. 0.001 ... 148 e
.................................. 0.001 . T2
.................................. 0.0 18,500 . 500
.................................. 0.0 14,800 el 400
.................................. 0.01...ccivviiiiiiiieieenenn 11,000 el 3,000
.................................. 0.01..ccovviiiiiieieienene.n.. 185,000 el 5,000
.................................. 0.0 74,000, el 2,000
.................................. 0.01..cccevviiiciiieieieenn... 1,110,000... ...l 30,000
.................................. 0.0 14,800 e 400
.................................. 0.0L..cciiiiiiiiciieeeen. 259,000 ..l 7,000
.................................. 0.0 3,700 ... 100
.................................. 0.5 2. 740,000 ... 20,000
.................................. 0.0 37,000 ... 1,000
.................................. 0.5 eeeeeeeeeeeeeeiieeeeen 370 10
.................................. 0.5 ieeeeeeeeeeeeeeiieeeeen 370 10
.................................. 0.001.....cccceevvvevenneee... 1,480,000........................40,000
.................................. 0.01..ccceeviiiieieieneeen... 1,480,000........................40,000
.................................. 0.0 259,000.........ee.. . 7,000
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Krypton-85......coeoieieiiiiiiineecccee L0 222,000,000........cccccvrvemene. 6,000,000
Lead-210.....cccoiiiiiieeeeeceee 0.01 296, 8
Manganese-56.........cccueeeevueeeenreeieieenieeeenens 0.0L e, 2,220,000........ccccvereerrennene 60,000
Mercury-203.......ccoeeieeiereieeneeeee e 0.01 e 370,000.....ccccccimireieriennne. 10,000
Molybdenum-99...........ccccoeevveinreinieirreinene 001 i 1,110,000......cccceieierenene 30,000
Neptunium-237 .......ccccevivieveiieiieceeereeieenens 0.001..ccciiieiieieeeeeee, T 2
NICKEL-63....oiiiiiiiieeieeeee e 001 e 740,000......cccoemeiriiens 20,000
Niobium-94........cccooimiiiiiiiiiiiieeeeeee 0.01 i 11,1000 300
Phosphorus-32.........cccovvvieiieienieiieieieene, 0.5 e, 3,700, 100
Phosphorus-33..........ccovvviivieiinieieeeeeen, 0.5 e, 37,000.......ccciiiieeieeieenen. 1,000
Polonium-210.........ccooeieiieieiieieceeeeeeee 0.0T e, 370 10
Potassium-42.........cccccovvveinecineieeeeeene 0.01 e 333,000..c..cccciiiiieeene 9,000
Promethium-145 .........cccovvvieinieieieeeeen, 001 i 148,000......cciiiieieieieene 4,000
Promethium-147 ........ccccevvvieineiieieeieeen, 001 i 148,000......cciiiieieieienene 4,000
Radium-226.........cccoovveirieieiceeeeeeeeeeens 0.001 ..o, 3,700, 100
Ruthenium-106..........ccccveevieinreineieieenenen, 0.01 i, T,400.. e, 200
Samarium-15T......ccocovininininiininieieee 001 i 148,000......ccccoimiiiieranne 4,000
Scandium-46........cccoceveivenirinieieeeeeeee 0.01 e 111,000...c..00 e 3,000
Selenium-75 ........coevenenienieieieeeeeen 0.01 i 370,000.....cccccemiririniene 10,000
SIVer-110m ..o 0.01 e 37,000....cccciiiiieene 1,000
Sodium-22....c.oiiiiiieiee e 0.01 e 333,000.....ccccmiriieeene 9,000
Sodium-24.......ooiiiiieieee e 0.01 370,000.....cccccimiirenennne 10,000
Strontium-89.........cevveveiereieiieereeeeeeenens 0.01 i 111,000, 3,000
Strontium-90.......ccevvevieieieeeeeee e 0.01 e 3,330 i 90
SUlfur-35 ..o 0.5 e 33,300, 0.0 900
Technetium-99 ..........ccccovvveieivieinieeeeeeenen 0.01 e, 370,000.....cc.ccccomirerieiennene. 10,000
Technetium-99m.........ccocvevieiveenecnieeeen, 0.01 i 14,800,000........cceoverennene. 400,000
Tellurium-127m.....cccooovevieieieieeieieeeee 0.0T i, 185,000......cccccmirierrierannenn 5,000
Tellurium-129m......cccccvevrieieieieceeieeeee 0.0T i 185,000.....ccccccieierierenenns 5,000
Terbium-160.......cccceivieiiereeeeeeeene 0.01 i 148,000.....cccoeviieeenene 4,000
Thulium-170....c.ccoveieeeeeeeeeeee 0.01 e 148,000....c..cciiieieieieene 4,000
Tin-1130 e 0.01 e 370,000.....ccccccemieeennne 10,000
TiN-123 e 0.01 i 111,000,000 3,000
TiN-126.c..cciiieiiiiiieieeee e 0.01 i, 37,000....ccc0ccmiieieeene 1,000
Titanium-44........cccoovvveeereiereeeeieeeee e 0.01 i 3,700, 0o 100
Vanadium-48........cccccocvevevininiininieieeee e 0.01 e, 259,000.....ccccccemirerieienene 7,000
Xenon-133. ... L0 33,300,000........cccoeerrennnnen 900,000
Yetrium-91 .o 0.01 e 74,000.....ccccieiieiens 2,000
ZINC-05...c.oiiiiiiiiiinieee e 0.01 i 185,000....c..cciiiieieieene 5,000
Zirconium-93..........cccoeieviieieneee e 0.01 e, 14,800.......ccieieieiieieienns 400
Zirconium-95 ........ccocoeverieineieeeeeeees 0.01 e 185,000....c..ciiiieieieeene 5,000
Any other beta-gamma emitter....................... 0.0L e, 370,000......ccccceeriereerennen. 10,000
Mixed fission products............ccoeceerreevernennnn. 0.0L e, 37,000......cciiieiereeiennen. 1,000
Mixed corrosion products.............cccceervenneene. 0.01 i, 370,000......ccccevieeiieirannnn. 10,000
Contaminated equipment, beta-gamma.......... 0.001..ccoieiieeee, 370,000.....cccccemineniniennn 10,000
Irradiated material, any form other

than solid noncombustible......................... 0.01 i 37,000....ccccmiiiiene 1,000
Irradiated material, solid noncombustible.....0.001............ccccervirrerennneen 370,000.....ccccoemininienne 10,000
Mixed radioactive waste, beta-gamma........... 0.0L e 37,000......cciiieiieieeiennens 1,000
Packaged mixed waste,” beta-gamma............ (00 O 370,000.........ccoierrerennnn. 10,000
Any other alpha emitter...............cccceevenennee. 0.001..cceiiiieeeeeeeee T e 2
Contaminated equipment, alpha..................... 0.0001..c.eiieieeeeeene TA0 .o 20
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Packaged waste, alpha®.............c.ccccocevrrnnn.. 0.0001..cccevreierrereie. TA0. oo, 20

" For combinations of radioactive materials, the licensee is required to consider whether an emergency plan is needed if the sum of the ra-

tios of the quantity of each radioactive material authorized to the quantity listed for that material above exceeds one.

2 Waste packaged in Type B containers does not require an emergency plan.
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