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DEPARTMENT OF HEALTH SER/ICES

Chapter DHS 157

APPENDIX A

DHS 157 Appendix A

Exempt Concentrations

Column 1
Column | Liquid and
Gas concentration solid concentration
Element (atomic number) Radionuclide uCi/ml 1/ uCi/ml 2/
Antimony (51) Sbh-122 3X104
Sh-124 2X1074
Sb-125 1X1073
Argon (18) Ar-37 1X103
Ar-41 4X107
Arsenic (33) As-73 5X1073
As-74 5X1074
As-76 2X104
As-77 8x104
Barium (56) Ba-131 2X1073
Ba-140 3X104
Beryllium (4) Be-7 2X1072
Bismuth (83) Bi-206 4X1074
Bromine (35) Br-82 4X107 3X1073
Cadmium (48) Cd-109 2X1073
Cd-115m 3X10#4
Cd-115 3X10#4
Calcium (20) Ca-45 9X10™®
Ca-47 5X104
Carbon (6) C-14 1X10% 8X1073
Cerium (58) Ce-141 9Xx10™#
Ce-143 4X1074
Ce-144 1X104
Cesium (55) Cs-131 2X1072
Cs-134m 6X1072
Cs-134 9X10™°
Chlorine (17) Cl-38 9X107 4X1073
Chromium (24) Cr-51 2X1072
Cobalt (27) Co-57 5X1073
Co-58 1X1073
Co-60 5X104
Copper (29) Cu-64 3X1073
Dysprosium (66) Dy-165 4X1073
Dy-166 4X1074
Erbium (68) Er-169 9X104
Er-171 1X1073
Europium (63) Eu-152(9.2 h) 6X1074
Eu-155 2X1073
Fluorine (9) F-18 2X10° 8X1073

1/ Values are given in Column | only for those materials normally used as gases.

2/ uCi/g for solids
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DHS 157 Appendix A WISCONSINADMINISTRATIVE CODE 428
Column 1
Column | Liquid and
Gas concentration solid concentration
Element (atomic number) Radionuclide uCi/ml 1/ uCi/ml 2/
Gadolinium (64) Gd-153 2X1073
Gd-159 8X10™#4
Gallium (31) Ga-72 4X104
Germanium (32) Ge-71 2X1072
Gold (79) Au-196 2X1073
Au-198 5X107%
Au-199 2X1073
Hafnium (72) Hf-181 7X104
Hydrogen (1) H-3 5X106 3X1072
Indium (49) In-113m 1X1072
In-114m 2X10™4
lodine (53) 1-126 3X107? X1075
1-131 3X10° 2X107°
1-132 8Xx108 6X1074
1-133 1X108 7X10°°
1-134 2X107 1X1073
Iridium (77) Ir-190 2X1073
Ir-192 4X1074
Ir-194 3X10#4
Iron (26) Fe-55 8X1073
Fe-59 6X1074
Krypton (36) Kr-85m 1X10%
Kr-85 3X10°%
Lanthanum (57) La-140 2X1074
Lead (82) Pb-203 4X10°
Lutetium (71) Lu-177 1X1073
Manganese (25) Mn-52 3X10#4
Mn-54 1X1073
Mn-56 1X1073
Mercury (80) Hg-197m 2X1073
Hg-197 3X1073
Hg-203 2X1074
Molybdenum (42) Mo-99 2X1073
Neodymium (60) Nd-147 6X1074
Nd-149 3X1073
Nickel (28) Ni—65 1X1073
Niobium (Columbium) (41) Nb-95 1X1073
Nb-97 9Xx1073
Osmium (76) Os-185 7X104
Os-191m 3X1072
Os-191 2X1073
0Os-193 6X1074
Palladium (46) Pd-103 3X1073
Pd-109 9Xx104
Phosphorus (15) P-32 2X104
Platinum (78) Pt-191 1X1073
Pt-193m 1X1072

1/ Values are given in Column | only for those materials normally used as gases.
2/ uCi/g for solids
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429 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix A
Column i
Column | Liquid and
Gas concentration solid concentration
Element (atomic number) Radionuclide uCi/ml 1/ uCi/ml 2/
Pt-197m 1X1072
Pt-197 1X1073
Potassium (19) K-42 3X1073
Praseodymium (59) Pr-142 3X10#4
Pr-143 5X1074
Promethium (61) Pm-147 2X10°3
Pm-149 4X1074
Rhenium (75) Re-183 6X1073
Re-186 9Xx10™#4
Re-188 6X1074
Rhodium (45) Rh-103m 1X101
Rh-105 1X1073
Rubidium (37) Rb-86 7X1074
Ruthenium (44) Ru-97 4X1073
Ru-103 8Xx10™4
Ru-105 1X1073
Ru-106 1X104
Samarium (62) Sm-153 8Xx10™#
Scandium (21) Sc-46 4X1074
Sc-47 9Xx10™#4
Sc—48 3X10#4
Selenium (34) Se-75 3X1073
Silicon (14) Si-31 9X1073
Silver (47) Ag-105 1X1073
Ag-110m 3X104
Ag-111 4X1074
Sodium (1) Na-24 2X1073
Srontium (38) Sr-85 1X1073
Sr-89 1X104
Sr-91 7X1074
Sr-92 7X1074
Sulfur (16) S-35 9X108 6X1074
Tantalum (73) Ta-182 4X10™4
Technetium (43) Tc-96m 1X1071
Tc-96 1X1073
Tellurium (52) Te-125m 2X1073
Te-127m 6X104
Te-127 3X1073
Te-129m 3X10#4
Te-131m 6X1074
Te-132 3X10#4
Terbium (65) Tb-160 4X1074
Thallium (81) TI-200 4X1073
TI-201 3X1073
TI-202 1X1073
TI-204 1X1073
Thulium (69) Tm-170 5X104

1/ Values are given in Column | only for those materials normally used as gases.
2/ uCi/g for solids

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266—-3151. Register January 2009 No. 637


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix A

WISCONSINADMINISTRATIVE CODE

430

Column 11
Column | Liquid and
Gas concentration solid concentration
Element (atomic number) Radionuclide uCi/ml 1/ uCi/ml 2/
Tm-171 5X1073
Tin (50) Sn-113 9Xx104
Sn-125 2X10™4
Tungsten (Wilfram) (74) W-181 4X1073
W-187 7X1074
Vanadium (23) V-48 3X10%
Xenon (54) Xe-131m 4X106
Xe-133 3x106
Xe-135 1X106
Ytterbium (70) Yb-175 1X1073
Yttrium (39) Y-90 2X10™4
Y-91m 3X1072
Y-91 3X10#4
Y-92 6X1074
Y-93 3X10#4
Zinc (30) Zn-65 1X1073
Zn-69m 7X1074
Zn-69 2X1072
Zirconium (40) Zr-95 6X1074
Zr-97 2X104

Beta— and gamma-emitting

radioactive material not listed

above with half-life

of less than 3 years. 1X10710 1X10°6

Note 1: Many radionuclides transform into other radionuclides. In expressing the concentrations in Appendix A, the activity stated
is that of the parent radionuclide and takes into account the radioactive decay products.

Note 2: For purposes of &HS 157.09 (2where there is involved a combination of radionuclides, the limit for the combination
should be derived as follows: Determine for each radionuclide in the product the ratio between the radioactivity concentration pres
ent in the product and the exempt radioactivity concentration established in Appendix A for the specific radionuclide when not in
combination. The sum of such ratios may not exceed “1".

Example: Concentration of Radionuclide A in Produyct
Exempt concentration of Radionuclide A
Concentration of Radionuclide B in Produst
Exempt concentration of Radionuclide B

Note 3: To convertuCi/ml to Sl units of megabecquerels per liter multiply the above values by 37.

Example: Zirconium (40) Zr-97 (2x1¢* uCi/ml multiplied by 37 is equivalent to 74 x TOMBg/l).
1/ Values are given in Column | only for those materials normally used as gases.
2/ uCilg for solids.
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DEPARTMENT OF HEALTH SER/ICES

Chapter DHS 157
APPENDIX B

DHS 157 Appendix B

Radioactive M aterial

Exempt Quantities

Antimony-122 (Sbh 122)
Antimony-124 (Sh 124)
Antimony-125 (Sb 125)
Arsenic—73 (As 73)
Arsenic—74 (As 74)
Arsenic—76 (As 76)
Arsenic=77 (As 77)
Barium-131 (Ba 131)
Barium-133 (Ba 133)
Barium-140 (Ba 140)
Bismuth-210 (Bi 210)
Bromine-82 (Br 82)
Cadmium-109 (Cd 109)
Cadmium-15m (Cd 15m)
Cadmium-15 (Cd 15)
Calcium—-45 (Ca 45)
Calcium—-47 (Ca 47)
Carbon-14 (C 14)
Cerium-141 (Ce 141)
Cerium-143 (Ce 143)
Cerium-144 (Ce 144)
Cesium-129 (Cs 129)
Cesium-131 (Cs 131)
Cesium-134m (Cs 134m)
Cesium-134 (Cs 134)
Cesium-135 (Cs 135)
Cesium-136 (Cs 136)
Cesium-137 (Cs 137)
Chlorine-36 (CI 36)
Chlorine-38 (Cl 38)
Chromium-51 (Cr 51)
Cobalt-57 (Co 57)
Cobalt-58m (Co 58m)
Cobalt-58 (Co 58)
Cobalt-60 (Co 60)
Copper-64 (Cu 64)
Dysprosium-165 (Dy 165)
Dysprosium-166 (Dy 166)
Erbium-169 (Er 169)
Erbium-171 (Er 171)
Europium-152 (Eu 152)9.2h
Europium-152 (Eu 152)13 yr
Europium-154 (Eu 154)
Europium-155 (Eu 155)
Fluorine-18 (F 18)
Gadolinium-153 (Gd 153)
Gadolinium-159 (Gd 159)

Microcuries Radioactive M aterial Microcuries
100 Gallium-67 (Ga 67) 100
10 Gallium-72 (Ga 72) 10
10 Germanium-68 (Ge 68) 10
100 Germanium-71 (Ge 71) 100
10 Gold-195 (Au 195) 10
10 Gold-198 (Au 198) 100
100 Gold-199 (Au 199) 100
10 Hafnium-181 (Hf 181) 10
10 Holmium-166 (Ho 166) 100
10 Hydrogen-3 (H 3) 1,000
1 Indium-11 (In 111) 100
10 Indium-1.3m (In L.3m) 100
10 Indium-114m (In .4m) 10
10 Indium-15m (In 1.5m) 100
100 Indium-15 (In 115) 10
10 lodine-123 (1 123) 100
10 lodine-125 (1 125) 1
100 lodine-126 (I 126) 1
100 lodine-129 (1 129) 0.1
100 lodine-131 (1 131) 1
1 lodine-132 (1 132) 10
100 lodine-133 (1 133) 1
1,000 lodine-134 (1 134) 10
100 lodine-135 (I 135) 10
1 Iridium-192 (Ir 192) 10
10 Iridium—194 (Ir 194) 100
10 Iron-52 (Fe 52) 10
10 Iron-55 (Fe 55) 100
10 Iron-59 (Fe 59) 10
10 Krypton—-85 (Kr 85) 100
1,000 Krypton—-87 (Kr 87) 10
100 Lanthanum-140 (La 140) 10
10 Lutetium-177 (Lu 177) 100
10 Manganese-52 (Mn 52) 10
1 Manganese-54 (Mn 54) 10
100 Manganese-56 (Mn 56) 10
10 Mercury-197m (Hg 197m) 100
100 Mercury-197 (Hg 197) 100
100 Mercury—203 (Hg 203) 10
100 Molybdenum-99 (Mo 99) 100
100 Neodymium-147 (Nd 147) 100
1 Neodymium-149 (Nd 149) 100

1 Nickel-59 (Ni 59) 100
10 Nickel-63 (Ni 63) 10
Nickel-65 (Ni 65) 100

1,000 Niobium-93m (Nb 93m) 10
10 Niobium-95 (Nb 95) 10
100 Niobium-97 (Nb 97) 10
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DHS 157 Appendix B WISCONSINADMINISTRATIVE CODE 432
Radioactive M aterial Microcuries Radioactive M aterial Microcuries

Osmium-185 (Os 185) 10 Technetium-96 (0 96) 10
Osmium~-191m (Os 191m) 100 Technetium-97m @97m) 100
Osmium-191 (Os 191) 100 Technetium-97 @ 97) 100
Osmium~—193 (Os 193) 100 Technetium-99m @99m) 100
Palladium-103 (Pd 103) 100 Technetium-99 (@ 99) 10
Palladium-109 (Pd 109) 100 )
Platinum-191 (Pt 191) 100 Tellurium-127m (-é 127m) 10
Platinum-193m (Pt 193m) 100 Tellurium-127 (B 127) 100
Platinum-193 (Pt 193) 100 Tellurium-129m (& 129m) 10
Platinum-197m (Pt 197m) 100 Tellurium-129 (B 129) 100
Platinum-197 (Pt 197) 100 Tellurium-131m (€ 131m) 10
Polonium-210 (Po 210) 0.1 Tellurium-132 (B 132) 10
Potassium-42 (K 42) 10 Terbium—160 (Tb 160) 10
Potassium-43 (K 43) 10 .
Praseodymium—142 (Pr 142) 100 Thallium-200 (T1 200) 100
Praseodymium-143 (Pr 143) 100 Thallium-201 (T1 201) 100
Promethium-147 (Pm 147) 10 Thallium-202 (T1 202) 100
Promethium-149 (Pm 149) 10 Thallium—-204 (Tl 204) 10
Rhenium-186 (Re 186) 100 Thulium-170 (Tm 170) 10
Rhenium-188 (Re 188) 100 Thulium-171 (Tm 171) 10
Rhodium~103m (Rh 103m) 100 Tin-113 (Sn 13) 10
Rho_d|_um—105 (Rh 105) 100 Tin-125 (Sn 125) 10
Rubidium-81 (Rb 81) 10 T 181 (W 181 10
Rubidium—86 (Rb 86) 10 ungsten-181 ( )
Rubidium-87 (Rb 87) 10 Tungsten—-185 (W 185) 10
Ruthenium-97 (Ru 97) 100 Tungsten-187 (W 187) 100
Ruthenium-103 (Ru 103) 10 Vanadium—48 (V 48) 10
Ruthenium-105 (Ru 105) 10 Xenon-131m (Xe 131m) 1,000
Ruthenium~-106 (Ru 106) 1 Xenon-133 (Xe 133) 100
Samar!um—151 (Sm 151) 10 Xenon-135 (Xe 135) 100
Samarium-153 (Sm 153) 100 Ytterbium-175 (Yb 175) 100
Scandium-46 (Sc 46) 10 Yitrium—-87 (Y 87) 10
Scandium-47 (Sc 47) 100 .
Scandium-48 (Sc 48) 10 Yttrium-88 (Y 88) 10
Selenium-75 (Se 75) 10 Yttrium—=90 (Y 90) 10
Silicon-31 (Si 31) 100 Yttrium—91 (Y 91) 10
Silver-105 (Ag 105) 10 Yttrium-92 (Y 92) 100
Silver-11.0m (Ag 1L.Om) 1 Yttrium—-93 (Y 93) 100
Silver-111 (Ag 111) 100 Zinc-65 (Zn 65) 10
Sodium-22 (Na 22) 10 Zinc-69m (Zn 69m) 100
Sodium-24 (Na 24) 10 .

. Zinc—69 (Zn 69) 1,000
Strontium—85 (Sr 85) 10 Zi o

: irconium—-93 (Zr 93) 10
Strontium-89 (Sr 89) . Zirconium-95 (2r 95) 10
Strontium-90 (Sr 90) 0.1 Zirconium-97 (zr 97) 10
Stront!um—91 (Sr91) 10 Any radioactive material not listed above other than
Strontium—92 (Sr 92) 10 alpha-emitting radioactive material 0.1
Sulphur-35 (S 35) 100 Any alpha—emitting radioactive material not listed
Tantalum-182 (& 182) 10 above other than transuranic radioactive material01

Note 1. Where there is a combination of radionuclides, the limit for the combination should be derived as follows:
Determinethe amount of each radionuclide possessed and 1,000 times the amount in Appendix B for each of those radionuclides when
notin combination. The sum of the ratios of those quantities may not exceed 1.

Example:
Amt. of Radionuclide A possessedr _Amt. of Radionuclide B possessed
1000 x Appendix B quantity 1000 x Appendix B quantity
for Radionuclide A for Radionuclide B

Note 2: To convert microcuriequCi) to Sl units of kilobecquerels (kBg), multiply the above values by 37.
Example: Zirconium-97 (1QCi multiplied by 37 is equivalent to 370 kBq).
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433 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix C

Chapter DHS 157
APPENDIX C

Limits for Broad Licenses

TypeB License TypeC License TypeB License TypeC License

Column | Column I Column | Column Il
Radioactive M aterial curies curies Radioactive M aterial curies curies
Antimony-122 1 0.01 Gadolinium-153 1 0.01
Antimony-124 1 0.01 Gadolinium-159 10 0.1
Antimony-125 1 0.01 Gallium-72 10 0.1
Arsenic-73 10 0.1 Germanium-71 100 1.
Arsenic-74 1 0.01 Gold-198 10 0.1
Arsenic-76 1 0.01 Gold-199 10 0.1
Arsenic=77 10 0.1 Hafnium-181 1 0.01
Barium-131 10 0.1 Holmium-166 10 0.1
Barium-140 1 0.01 Hydrogen-3 100 1.
Beryllium-7 10 0.1 Indium-113m 100 1.
Bismuth-210 0.1 0.001 Indium-114m 1 0.01
Bromine—-82 10 0.1 Indium-115m 100 1.
Cadmium-109 1 0.01 Indium-115 1 0.01
Cadmium-115m 1 0.01 lodine-125 0.1 0.001
Cadmium-115 10 0.1 lodine-126 0.1 0.001
Calcium-45 1 0.01 lodine-129 0.1 0.001
Calcium-47 10 0.1 lodine-131 0.1 0.001
Carbon-14 100 1. lodine-132 10 0.1
Cerium-141 10 0.1 lodine-133 1 0.01
Cerium-143 10 0.1 lodine-134 10 0.1
Cerium-144 0.1 0.001 lodine-135 1 0.01
Cesium-131 100 1. Iridium-192 1 0.01
Cesium-134m 100 1. Iridium-194 10 0.1
Cesium-134 0.1 0.001 Iron-55 10 0.1
Cesium-135 1 0.01 Iron-59 1 0.01
Cesium-136 10 0.1 Krypton—-85 100 1.
Cesium-137 0.1 0.001 Krypton—-87 10 0.1
Chlorine—36 1 0.01 Lanthanum-140 1 0.01
Chlorine-38 100 1. Lutetium-177 10 0.1
Chromium-51 100 1. Manganese-52 1 0.01
Cobalt-57 10 0.1 Manganese-54 1 0.01
Cobalt-58m 100 1. Manganese-56 10 0.1
Cobalt-58 1 0.01 Mercury-197m 10 0.1
Cobalt-60 0.1 0.001 Mercury-197 10 0.1
Copper-64 10 0.1 Mercury-203 1 0.01
Dysprosium-165 100 1. Molybdenum-99 10 0.1
Dysprosium-166 10 0.1 Neodymium-147 10 0.1
Erbium-169 10 0.1 Neodymium-149 10 0.1
Erbium-171 10 0.1 Nickel-59 10 0.1
Europium-152 (9.2 h) 10 0.1 Nickel-63 1 0.01
Europium-152 (13 y) 0.1 0.001 Nickel-65 10 0.1
Europium-154 0.1 0.001 Niobium-93m 1 0.01
Europium-155 1 0.01 Niobium-95 1 0.01
Fluorine-18 100 1. Niobium-97 100 1.
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DHS 157 Appendix C WISCONSINADMINISTRATIVE CODE 434
TypeB License TypeC License TypeB License TypeC License
Column | Column |1 Column | Column 11
Radioactive M aterial curies curies Radioactive Material curies curies
Osmium-185 1 0.01 Strontium-92 10 0.1
Osmium-191m 100 1. Sulphur-35 10 01
Osmium-191 10 0.1 Tantalum-182 1 0.01
Osmium-193 10 0.1 Technetium-96 10 0.1
Palladium-103 10 0.1 Technetium-97m 10 0.1
Palladium-109 10 0.  Technetium-97 10 0.1
Phosphorus-32 1 0.01 $ec2net@um—ggm 1010 0 011'

: echnetium- .
Platinum-191 10 01  relurium-125m 1 0.01
Platinum-193m 100 1. .

. Tellurium-127m 1 0.01
Platinum~-193 10 01 Tellurium-127 10 0.1
Platinum-197m 100 L Tellurium-129m 1 0.01
P'a“”%’m‘197 10 0.1 Tellurium-129 100 1.
PoIomgm—ZlO 0.01 0.0001 Tellurium=131m 10 01
Potassium-42 1 0.01  Tellurium-132 1 0.01
Praseodymium-142 10 0.1 Terbium—160 1 0.01
Praseodymium-143 10 0.1 Thallium-200 10 0.1
Promethium-147 1 0.01 Thallium-201 10 0.1
Promethium-149 10 0.1 Thallium-202 10 0.1
Radium-226 0.01 0.0001 Thallium-204 1 0.01
Rhenium-186 10 0.1 Thulium-170 1 0.01
Rhenium-188 10 0.1 Thulium-171 1 0.01
Rhodium-103m 1,000 10. Tin-113 1 0.01
Rhodium-105 10 0.1 Tin-125 1 0.01
Rubidium-86 1 0.01 Tungsten-181 1 0.01
Rubidium-87 1 0.01 Tungsten—185 1 0.01
Ruthenium-97 100 1.  Tungsten-187 10 0.1
Ruthenium-103 1 001 Vanadium-48 1 0.01
Ruthenium-105 10 0.1  Xenon-131m 1,000 10.
Ruthenium-106 0.1 0.001  Xenon-133 100 L
Samarium-151 1 0.01 Xenon-135 100 L.

. Ytterbium-175 10 0.1
Samarium-153 10 0.1 .
Scandium-46 1 001 ) trium-90 L 0.01

. Yttrium-91 1 0.01
Scandium-47 10 01 Vitrium-92 10 0.1
Scand_lum—48 1 0.01 Yitrium—93 1 0.01
Sfallenlum—75 1 0.01 Zinc-65 1 0.01
S!llcon_31 10 0.1 Zinc—69m 10 01
Silver—105 1 0.01 Zinc—69 100 1.
Silver-110m 0.1 0.001 Zirconium-93 1 0.01
Silver-111 10 0.1 Zirconium-95 1 0.01
Sodium-22 0.1 0.001 Zirconium-97 1 0.01
Sodium-24 1 0.01 Any radioactive material other than source material, spe
Strontium—-85m 1,000 10 cial nuclear material, or alpha emitting radioactive mate
Strontium-85 1 0.01 rial not listed above. 0.1 0.001
Strontium-89 1 0.01 GNBote 1 EQ Icotrrl]vertbcuries I(Ci) tg) 2I7units of gigabecquerels

. multi e above values )
Stront!um—90 0.01 0.0001 ( Exczla)hplezzpir){:onium—w (Col. ) ()(/).01 Ci multiplied by 3i8
Strontium-91 10 0.1 equivalentto 0.37 GBq).
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Chapter DHS 157
APPENDIX D

Assigned Protection Factors for Respirators?

Assigned
Operating mode Protection
Factors
I. Air Purifying Respirators
[Particulate1AR only]1AC:
Filtering facepiece disposabled Negative Pressure Q)
Facepiece, haff Negative Pressure 10
Facepiece, full Negative Pressure 100
Facepiece, half Powered air—purifying respirators 50
Facepiece, full Powered air—purifying respirators 1000
Helmet/hood Powered air—purifying respirators 1000
Facepiece, loose—fitting Powered air—purifying respirators 25
I1. Atmosphere Supplying Respirators
[Particulate, gases and vapor§1A
1. Air-line respirator:
Facepiece, half Demand 10
Facepiece, half Continuous Flow 50
Facepiece, half Pressure Demand 50
Facepiece, full Demand 100
Facepiece, full Continuous Flow 1000
Facepiece, full Pressure Demand 1000
Helmet/hood Continuous Flow 1000
Facepiece, loose—fitting Continuous Flow 25
Suit Continuous Flow ©)
2. Self-contained breathing apparatus (SCBA):
Facepiece, full Demand 1100
Facepiece, full Pressure Demand 110,000
Facepiece, full Demand, Recirculating 1100
Facepiece, full Positive Pressure Recirculating 110,000
I11. Combination Respirators:
Any combination of air—purifying and atmo | (1) Assigned protection factor for type and
sphere—supplying respirators mode of operation as listed above.

2These assigned protection factors apply amly respiratory ticulatefilters that are at least 99 percerft@ént. Air purifying
protectionprogram that meets the requiremesftsubchapter Ill  respiratorsvith APFs >100 must be equipped with particulate fil
of this chapter The protection factors are applicable only te aittersthat are at least 99.97 percerfiogént.
borneradiological hazardand may not be appropriate to circum
stancesvhen chemical or other respiratory hazards exist inste . . : )
of, or in addition to, radioactive hazards. Selectionussdof res gregterthan 1 for sorbent cartridges@®tection aga?'“s.t airborne
pirators for such circumstances must also comply WitfS. radioactivegases and vapors, for example, radioiodine.
Departmenbf Labor regulations. d A licensee may permit individuals who havet been medi

Radioactive contaminants for which the concentration valugéslly screened or fit tested on the devicese this type of respira
in Column 3 of Appendix E are based on internal dose duet@s, provided that no credit be takéor their use in estimating
inhalationmay in addition, present external exposure hazardsiatakeor dose. It is also recognized that it ididiflt to perform
higherconcentrations. Under these circumstances, limitations aneffective positive or negative pressure pre—use usecheak
occupancymay have to be governed by external dose limits. on this type of device. All other respiratory protection program

b Air purifying respirators with APF <10fust be equipped requirementdisted in s.DHS 157.27 (3)apply An assigned
with particulate filters that are at least 95 percefitieft. Air  protectionfactor has not been assigned for these devices.- How
purifying respirators with APF = 100 must be equipped widh ever,an APF equal to 10 may be used if the licensee demonstrates

adc A licensee may applp the department for the use of an APF
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afit factor ofat least 100 by use of a validated or evaluated,-quaiminantsshould be based on external submersion dossider
tative or quantitative fit test. ations.

~ ¢ Under—chin type onlyNo distinction is made in this Appen 9 No National Institute of Occupational Safety and Health
dix between elastomeric half-masks with replaceable cartridggsprovalschedule is currently available for atmosphere supplying
andthose designed with the filter medium as an integral part of t&its. This equipment may be used in an acceptedpiratory
facepiecefor example, disposable or reusable disposable. Bqifotectionprogram as long as all the other minimum program

typesare acceptable so long as the seal area of the latter contaiggiirementsyith the exception of fit testing, are met.
somesubstantial type of seal-enhancing material such as rubbe’\g te See SDHS 157.27 (3)

or plastic, the 2 or more suspension straps are adjustable, the filtef > ) e o

mediumis at least 95 percentfiefent and all other requirements N A licensee should implement institutional controls to assure
of subchapter Il of this chapter are met. thatthese devices are not used in areas immediately dangerous

f The assigned protection factors g@ses and vapors are nof!'€¢ ©r heaith.
applicableto radioactive contaminants that present an absorption' This type of respirator may be used as an gerary device
or submersion hazard. For tritium oxide vapapproximately in unknown concentratiorfer protection against inhalation haz
one-thirdof the intakeoccurs by absorption through the skin s@rds. Externalradiation hazards and other limitations to permitted
that an overall protection factor of 3 is appropriate when atmexposuresuch as skin absorption shia# taken into account in
sphere—-supplyingespirators are used to protect against tritiurthhesecircumstances. This device may not be usedny individ
oxide. Exposure to radioactive noble gases is not considered a sigl who experiences perceptible outward leakage of breathing gas
nificant respiratory hazard, and protective actiforsthese con while wearing the device.
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Chapter DHS 157

APPENDIX E

Annual Limits on Intake (ALI) and Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure; Effluent Concentrations;
Concentrations for Release to Sanitary Sewerage

Introduction Note that the dose equivalents for an extrensitin and lens

of the eye are not considered in computing the commitfed-ef
tive doseequivalent, but are subject to limits that must be met sep
arately.

For each radionuclide, able | indicates the chemical form
which is to be used for selectinge appropriate ALI or DAC
value. The ALls and DACs for inhalation are given foraerosol
with an activity median aerodynamic diameter (AMAD) bf Whenan ALl is defined by the stochastic dose limit, this value
u(micron),and for the D, W and Y classes of radioactive materiglone is given.When an ALl is determined by the non-stochastic
which refer to their retention in the pulmonary region of the lungloselimit to an ogan, the ayan or tissue to which the limit applies
This classification applies to a rangeaéarance half-times for 1S shown, and the ALI for the stochastic limitsisown in paren
D if less than 10 days, for W from 10 to 100 days, and for Y greatBses. Abbreviatedgan or tissue designations are used:
than100 days. The D, W or Y class given in the column headed ||| wall = lower lamge intestine walll;

“Class” applies only to the inhalation ALIs and DACs given in
Tablel, column 2 and 3. able Il provides concentration limits for
airborneand liquid efluents released to the general environment. Blad wall = bladder wall; and
Tablelll provides concentration limits for disclyas tosanitary
sewerage.

St wall = stomach wall;

Bone surf = bone surface.

. ) The use of the ALlIs listed first, the more limiting of the-sto

Note: The values indbles |, Il, and Ill are presented in theshagticand non-stochastic ALls, will ensure that non-stochastic
computer'E” notation. Inthis notation a value of 6E-02 repre gfecisare avoided and that the risk of stochasfieots islimited
sentsa value of 6 x 1& or 0.06, 6E+2 represents 6 x3@ 600, g g acceptably low value. If, in a particular situation involving
and6E+0 represents 6 x 40r 6. aradionuclide for which the non-stochastic ALI is limiting, use

Table | “Occupational Mues” of that non-stochastic ALl is considered unduly conservative, the
licenseemay use the stochastic ALI tietermine the committed
“ ) » ; » " " .~ effectivedose equivalent. Howevehe licenseshall also ensure
Oral Ingestion ALI,” “Inhalation ALI" and “DAC” are appli  hatthe 0.5 Sv (50 rem) dose equivalent limit for argeoror tis
cableto occupational exposure to radioactive material. sueis not exceeded by the sum of the extedeslp dose equiva

TheALls in this appendix are the annual intakes of given radint plus the internal committed dose equivalent to thgdrmrnot
nuclide by “reference man” which would result in either @) theeffective dose. For the case where there is no external dose
committedeffective dose equiva|ent of 0.05 Sv (5 rem)’ Stochastﬁ@ntribution, this would .be demonstrated_ if the sum of t.he frac
ALL, or (2) a committed dose equivalent of 0.5 Sv (50 rem) to #Ans of the nonstochastic ALls that contributethe committed
organor tissue, non-stochastic ALI. The stochastic ALIs wer@se equivalent to thegan receiving the highest dose does not
derivedto result in a risk, due to irradiation ofjans andissues, €xceedunity, that is, intake of each radionuclide/Akk 1.0. If
comparabléo the riskassociated with deep dose equivalent to tHBereis an external deep dose equivalent contributiongothén
whole body of 0.05v (5 rem). The derivation includes multiply thissum must be less than 1 —¢(60), instead of = 1.0.
ing the committed dose equivalent to agar or tissue by a  Notethat the dose equivalents for an extrepsign, and lens
weighting factor wy. This weighting factor is the proportion ofof the eye are not considered in computing the commitfed-ef
therisk of stochastic &cts resulting from irradiatioof the ogan  tive doseequivalent, but are subject to limits that must be met sep
or tissue, Tto the total risk of stochasticfefts when the whole arately.
bodyis irradiated uniformly The values of ware listed undethe
definition of weighting factor in sSDHS 157.03 The non-sto
chasticALlIs were derived to avoid non-stochastifeefs, such
asprompt damage to tissue or reduction igaor function.

Note that the columns indble | of this appendix captioned

Thederived air concentration (DAC) values are derived limits
intendedto control chronic occupational exposures. The relation
shipbetween the DAC and the ALl is given by:

DAC = ALI in :Ci/(2000 hours per working year x 60 min

Note: A description of the reference man is contained in th@.c/houx 2 x 1 ml per minute) = [ALI/2.4 x 18] :Ci/ml
International Commission on Radiological Protection report, ' ' '

ICRP Publication 23, Reference Man: Anatomical PhysiologicAfhere2 x 16 ml is the volume of air breathed per minute at work

and Metabolic CharacteristicegamonPress, Oxford (1975). by reference man under working conditions of light work.

The publication may be ordered from the web-site The DAC values relate to 1 of 2 modes of exposure: either

http://www.icrp.org/publications.asp externalsubmersion or the internal committed dose equivalents
A value of w = 0.06 is applicable to each of the §ams or resultingfrom inhalation of radioactive materials. DACs based

tissuesin the “remainder” category receiving the highdsse UPON submersion are for immersion in a semi-infinite cloud of
equivalentsand the dose equivalents of all other remaining ti§niform concentration and apply &ach radionuclide separately
suesmay be disregarded. The following portions of the Gl tract The ALI and DAC values include contributions to exposure by
— stomach, small intestine, uppergairintestine, and lower [z& the single radionuclide named and any in—growthdafighter
intestine— are to be treated as 4 separat@os. radionuclidegroduced in the body by decay of the pardfdw-
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ever,intakes that include both the parent and daughter radiord 300. The factor of 300 includes the following components: a
clides should be treated by the general method appropriate factorof 50 to relate the 0.05 Sv (5 rem) annual occupational dose
mixtures. limit to the 1 mSv (0.1 rem) limit for members of the public, a fac

The values of ALl and DAC do not apply directly whéire tor of 3 to adjust for the diérence in exposure time and thbala
individual both ingests and inhales a radionuclide, when the indon rate for a worker and that for members of the public; and a fac
vidual is exposed to a mixture of radionuclideseither inhala tor of 2 to adjyst the occupational values, derived for adults, so that
tion or ingestion oboth or when the individual is exposed to bot1€Y are applicable to other age groups.
internaland external irradiation. See¥dS 157.22 (2) When Forthose radionuclides favhich submersion, that is external
anindividual isexposed to radioactive materials that fall undetose,is limiting, the occupational DAC inable I, Column 3 was
several of the translocation classifications of sheneradionu  divided by 219. The factor of 219 is composed of a factor of 50,
clide, such as Class D, Class & Class Ythe exposure may be as described above, and a factor of 4.38 relating occupational
evaluated as if it were a mixture offdifent radionuclides. exposurefor 2,000 hours of 8,760 hour full-time exposure per

It should be noted that the classification of a compound ¥&ar. Note that an additional factor of 2 for age considerations is
ClassD, W, or Y is based on the chemical form of the compouri¥t warranted in the submersion case.
anddoes not take into account the radiological half-life dedif The water concentrations were derived by taking the most
entradionuclides. For this reason, values are given for Classrestrictiveoccupational stochastaral ingestion ALI and divid
W, and Y compounds, even for very short-lived radionuclidesing by 7.3 x 18. The factor of 7.3 0/ ml includes the following
Table 1l “Effluent Concentrations” components:the factors of 5@nd 2 described above and a factor
The columns in Eble 11 of this appendix captioned fif- of 7.3 x 18 ml which is the annual water intake of referern.

ents,”Air” and “Water” are applicable to the assessment and con Note 2 of this appendix provides groupings of radionuclides

trol of dose to the public, particularly in the implementation of thghich are applicable to unknown mixtures of radionuclides.

provisionsof s.DHS 157.23 (2) The concentration values givenThese groupings, including occupational inhalation ALls and

in Columnsl and 2 of @ble Il are equivalent to the radionuclideDACs, air and water @éifient concentrations and releases to sewer

concentrationsvhich, if inhaled or ingested continuously over théequire demonstrating that the most limiting radionuclides in

courseof a yearwould produce a total fefctive dose equivalent successivelasses are absent. Timait for the unknown mixture

of 0.5 mSv (0.05 rem). is definedwhen the presence of one of the listed radionuclides
Consideratiorof non-stochastiimits has not been included cannotbe definitely excluded dseing present either from know

in deriving the air and waterfefent concentration limits becauseEdgeOf the radionuclide composition of the source or from actual

non-stochastieffects are presumed not to occur at or below tgeasurements.
doselevels established for individual membefghe public. For Tablelll “Releases to Sewers”
radionuclideswhere the non-stochastic limit was governing in The monthly average concentrations for releasesaoitary
deriving the occupational DAC, the stochastic ALI was used igewerageare applicable to the provisions indS 157.30 (3)
derivingthe corresponding airborneflgént limit in Tablell. For  The concentration values were derived by takimg most restric
this reason, the DAC and airborndleént limits are noalways  tive occupational stochastic oral ingestion ALI and dividing by
proportional 7.3x 10° ml. The factor of 7.3 x foml is composed of a factor
Theair concentration values listed iafile 1, Column 1 were of 7.3 x 1& ml, the annual water intake by reference man, and a
derivedby one of 2 methods. For those radionuclidesmaich  factorof 10, such that the concentrations, if the sewafgased
the stochastic limit is governing, the occupational stochastiny the licensee were the only source of water ingesyetirefer
inhalationALI was divided by 2.4 x 19|, relating thenhalation enceman during a yeawould result in a committedfettive dose
ALI to the DAC, as explained above, and then divided by a facemjuivalentof 5 mSv (0.5 rem).
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List of Elements
Atomic
Name Symbol Number
Actinium Ac 89
Aluminum A 13
Americium Am 95
Antimony Sb 51
Argon Ar 18
Arsenic As 33
Astatine At 85
Barium Ba 56
Berkelium Bk 97
Beryllium Be 4
Bismuth Bi 83
Bromine Br 35
Cadmium Cd 48
Calcium Ca 20
Californium Cf 98
Carbon C 6
Cerium Ce 58
Cesium Cs 55
Chlorine Cl 17
Chromium Cr 24
Cobalt Co 27
Copper Cu 29
Curium Cm 96
Dysprosium Dy 66
Einsteinium Es 99
Erbium Er 68
Europium Eu 63
Fermium Fm 100
Fluorine F 9
Francium Fr 87
Gadolinium Gd 64
Gallium Ga 31
Germanium Ge 32
Gold Au 79
Hafnium Hf 72
Holmium Ho 67
Hydrogen H 1
Indium In 49
lodine | 53
Iridium Ir 77
Iron Fe 26
Krypton Kr 36
Lanthanum La 57
Lead Pb 82
Lutetium Lu 71
Magnesium Mg 12
Manganese Mn 25
Mendelevium Md 101

DHS 157 Appendix E

List of Elements (Cont.)

Atomic
Name Symbol Number
Mercury Hg 80
Molybdenum Mo 42
Neodymium Nd 60
Neptunium Np 93
Nickel Ni 28
Niobium Nb 41
Nitrogen N 7
Osmium Os 76
Oxygen O 8
Palladium Pd 46
Phosphorus P 15
Platinum Pt 78
Plutonium Pu 94
Polonium Po 84
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhenium Re 75
Rhodium Rh 45
Rubidium Rb 37
Ruthenium Ru 44
Samarium Sm 62
Scandium Sc 21
Selenium Se 34
Silicon Si 14
Silver Ag 47
Sodium Na 11
Strontium Sr 38
Sulfur S 16
Tantalum Ta 73
Technetium Tc 43
Tellurium Te 52
Terbium Tb 65
Thallium Tl 81
Thorium Th 90
Thulium Tm 69
Tin Sn 50
Titanium Ti 22
Tungsten W 74
Uranium U 92
Vanadium \Y 23
Xenon Xe 54
Ytterbium Yb 70
Yttrium Y 39
Zinc Zn 30
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oradl
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
1 Hydrogen-3 WateDAC includes skin
absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
Gas (HT or ) Submersiofi: Use above values as HT & ®xidize in air & in the body to HD.
4 Beryllium-7 W all compounds except 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
those given for Y
Y, oxides, halides, and
nitrates - 2E+4 8E-6 3E-8 - -
4 Beryllium-10 W see’Be 1E+3 2E+2 6E-8 2E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see’Be - 1E+1 6E-9  2E-11 - -
6 Carbon-1¥ Monoxide - 1E+6 5E-4  2E-6 - -
Dioxide - 6E+5 3E-4  9E-7 - -
Compounds 4E+5 4E+5 2E-4 6E-7 6E-3 6E-2
6 Carbon-14 Monoxide - 2E+6 TE-4 2E-6 - -
Dioxide - 2E+5 9E-5 3E-7 - -
Compounds 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
7 Nitrogen—18 Submersiof 4E-6  2E-8
8 Oxygen-18 Submersiof 4E-6  2E-8
9 Fluorine-18/ D, fluorides of H, Li,
Na, K, Rb, Cs, and Fr 5E+4 TE+4 3E-5 1E-7 - -
St wall
(5E+4) - - - TE-4 7E-3
W, fluorides of Be, Mg,
Ca, SrBa, Ra, Al, Ga,
In, Tl, As, Sb, Bi, Fe,
Ru, Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn, Cd, Hg,
Sc, YT, Zr, V, Nb,
Ta, Mn, ¢, and Re - 9E+4 4E-5 1E-7 - -
Y, lanthanum fluoride - 8E+4 3E-5 1E-7 - -
11 Sodium-22 D, all compounds 4E+2 6E+2 3E-7 9E-10 6E-6 6E-5
11 Sodium-24 D, all compounds 4E+3 S5E+3 2E-6 7E-9 5E-5 5E-4
12 Magnesium-28 D, all compounds except
those given for W TE+2 2E+3 TE-7 2E-9 9E-6 9E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates - 1E+3 5E-7 2E-9 - -
13 Aluminum-26 D, all compounds except
those given for W 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates - 9E+1 4E-8 1E-10 - -
14 Silicon-31 D, all compounds except
those given forWandY 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, oxides, hydroxides,=
carbides, and nitrates - 3E+4 1E-5 5E-8 - -
Y, aluminosilicate glass - 3E+4 1E-5 4E-8 - -

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
RegisterMarch 2014 No. 699

is the date the chapter was last published. Report errors (608) 266-3151.


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

441 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Caol.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Aver age
Atomic ALI ALl DAC Air Water  Concentration
No. Radionuclide Class (uCi) (wCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
14 Silicon-32 D, see3lSi 2E+3 2E+2 1E-7  3E-10 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see3lsi- 1E+2 5E-8 2E-10 - - -
Y, see31Si - 5E+0 2E-9  7E-12 - -
15 Phosphorus-32 D, all compounds except
phosphates given for W 6E+2 9E+2 4E-7 1E-9 9E-6 9E-5
W, phosphates of 2,
S3+, Mgz+, Fé)’+: Bi3+,
and lanthanides - AE+2 2E-7 5E-10 - -
15 Phosphorus—33 D, see3?P 6E+3 8E+3 4E-6  1E-8 8E-5 8E-4
W, see’?p - 3E+3 1E-6  4E-9 - -
16 Sulfur-35 Vapor - 1E+4 6E-6 2E-8 - -
D, sulfides and sulfates
except those given for W 1E+4 2E+4 7E-6 2E-8 - -
LLI wall
(BE+3) - - - 1E-4 1E-3
W, elemental sulfyr 6E+3
sulfides of SrBa, Ge,
Sn, Pb, As, Sh, Bi, Cu,
Ag, Au, Zn, Cd, Hg, Wand
Mo. Sulfates of Ca, Sr
Ba, Ra, As, Sh, and Bi - 2E+3 9E-7 3E-9 - -
17 Chlorine-36 D, chlorides of H, Li,
Na, K, Rb, Cs, and Fr 2E+3 2E+3 1E-6 3E-9 2E-5 2E-4
W, chlorides of lantha—
nides, Be, Mg, Ca, Sr
Ba, Ra, Al, Ga, In, TI,
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, Os, Co, Rh,,Ir
Ni, Pd, Pt, Cu, Ag, Au,
Zn, Cd, Hg, Sc, YTi,
Zr, Hf, V, Nb, Ta, C¢
Mo, W, Mn, Tc, and Re - 2E+2 1E-7 3E-10 - -
17 Chlorine-38 D, see36CI 2E+4 4E+4 2E-5 6E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
W, see36C| - 5E+4 2E-5 6E-8 - -
17 Chlorine-3% D, see36Cl 2E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see36Cl - 6E+4 2E-5 8E-8 - -
18 Argon—37 Submersiéh - - 1E+0  6E-3 - -
18 Argon-39 Submersiéh - - 2E-4  8E-7 - -
18 Argon—41 Submersiéh - - 3E-6 1E-8 - -
19 Potassium-40 D, all compounds 3E+2 4E+2 2E-7 6E-10 4E-6 4E-5
19 Potassium-42 D, all compounds 5E+3 5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium-43 D, all compounds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266-3151. RegistetMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 442

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
19 Potassium—44 D, all compounds 2E+4 7E+4 3E-5 9E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
19 Potassium-4% D, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
20 Calcium-41 Wall compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf
(4E+3) (4E+3) - 5E-9 6E-5 6E-4
20 Calcium-45 Wall compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 Wall compounds 8E+2 9E+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Yall compounds 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium—-44m Yall compounds S5E+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Yall compounds 4E+3 1E+4 5E-6 2E-8 5E-5 S5E-4
21 Scandium-46 Yall compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Yall compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
21 Scandium-48 Yall compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Scandium-49 Y, all compounds 2E+4 S5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds except
those given forWand Y 3E+2 1E+1 5E-9 2E-11 4E-6 4E-5
W, oxides, hydroxides,
carbides, halides, and nitrates 3E+1 1E-8 4E-11 - -
Y, SrTi0 - 6E+0 2E-9 8E-12 - -
22 Titanium—-45 D, see*Ti 9E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, seetTi - 4E+4 1E-5 5E-8 - -
Y, seetTi - 3E+4 1E-5 4E-8 - -
23 Vanadium-4Y¥ D, all compounds except
those given for W 3E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, oxides, hydroxides,
carbides, and halides - 1E+5 4E-5 1E-7 - -
23 Vanadium—48 D, see?’V 6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, seet’v - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see?’V TE+4 3E+4 1E-5 - - -
LLI wall Bone surf
(9E+4) (BE+4) - 5E-8 1E-3 1E-2
W, see#’V - 2E+4 8E-6  2E-8 - -
24 Chromium-48 D, all compounds except
those givenforWandY 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, halides and nitrates - 7E+3 3E-6 1E-8 - -
Y, oxides and hydroxides - 7E+3 3E-6 1E-8 - -
24 Chromium-49 D, see*8Cr 3E+4 8E+4 4E-5  1E-7 4E-4 4E-3
W, see#8Cr - 1E+5 4E-5  1E-7 - -
Y, see8Cr - 9E+4 4E-5  1E-7 - -
24 Chromium-51 D, see*8Cr AE+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see#8Cr - 2E+4 1E-5 3E-8 - -
Y, see#8Cr - 2E+4 8E-6  3E-8 - -
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443 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
25 Manganese-%1 D, all compounds except
those given for W 2E+4 5E+4 2E-5 7E-8 3E-4 3E-3
W, oxides, hydroxides,
halides, and nitrates - 6E+4 3E-5 8E-8 - -
25 Manganese-52th D, see’Mn 3E+4 9E+4 4E-5  1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’IMn - 1E+5 4E-5 1E-7 - -
25 Manganese-52 D, see®Mn TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
W, see’IMn - 9E+2 4E-7  1E-9 - -
25 Manganese-53 D, see®Mn 5E+4 1E+4 5E-6 - 7E-4 7E-3
Bone surf
- (2E+4) - 3E-8 - -
W, see>IMn - 1E+4 5E-6 2E-8 - -
25 Manganese-54 D, see®Mn 2E+3 9E+2 4E-7  1E-9 3E-5 3E-4
W, see’IMn - 8E+2 3E-7 1E-9 - -
25 Manganese-56 D, see®IMn 5E+3 2E+4 6E-6  2E-8 7E-5 7E-4
W, see>IMn - 2E+4 9E-6  3E-8 - -
26 Iron-52 D, all compounds except
those given for W 9E+2 3E+3 1E-6 4E-9 1E-5 1E-4
W, oxides, hydroxides,
and halides - 2E+3 1E-6 3E-9 - -
26 Iron-55 D, see®%Fe 9E+3 2E+3 8E-7  3E-9 1E-4 1E-3
W, see>2Fe - 4E+3 2E-6 6E-9 -
26 Iron-59 D, see®ZFe 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
W, see”ZFe - 5E+2 2E-7  7E-10 - -
26 Iron—-60 D, see®ZFe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see>2Fe - 2E+1 8E-9 3E-11 - -
27 Cobalt-55 Wall compounds except
those given for Y 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, oxides, hydroxides,
halides, and nitrates - 3E+3 1E-6 4E-9 -
27 Cobalt-56 Wsee>>Co S5E+2 3E+2 1E-7 4E-10 6E-6 6E-5
Y, see>>Co 4E+2 2E+2 8E-8  3E-10 - -
27 Cobalt-57 Wsee>>Co 8E+3 3E+3 1E-6  4E-9 6E-5 6E-4
Y, see>>Co 4E+3 7E+2 3E-7 9E-10 - -
27 Cobalt-58m WseedSCo 6E+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see>>Co - 6E+4 3E-5 9E-8 - -
27 Cobalt-58 Wsee>>Co 2E+3 1E+3 5E-7 2E-9 2E-5 2E-4
Y, see®>Co 1E+3 7E+2 3E-7 1E-9 - -
27 Cobalt-60r§ W, see®>Co 1E+6 4E+6 2E-3  6E-6 - -
St wall
(1E+6) - - - 2E-2 2E-1
Y, see®>Co - 3E+6 1E-3  4E-6 - -
27 Cobalt-60 Wsee>SCo 5E+2 2E+2 7E-8  2E-10 3E-6 3E-5
Y, see>>Co 2E+2 3E+1 1E-8 5E-11 - -
27 Cobalt-6% W, see’5Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see>>Co 2E+4 6E+4 2E-5 8E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 444

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
27 Cobalt-62r¥f W, see’5Co AE+4 2E+5 7E-5  2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see>>Co - 2E+5 6E-5 2E-7 - -
28 Nickel-56 D, all compounds except
those given for W 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
W, oxides, hydroxides,
and carbides - 1E+3 5E-7 2E-9 - -
Vapor - 1E+3 S5E-7 2E-9 - -
28 Nickel-57 D, see®5Ni 2E+3 5E+3 2E-6  7E-9 2E-5 2E-4
W, see®dNi - 3E+3 1E-6  4E-9 - -
Vapor - 6E+3 3E-6 9E-9 - -
28 Nickel-59 D, see*®Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, seetNi - 7TE+3 3E-6 1E-8 - -
Vapor - E+3 8E-7 3E-9 - -
28 Nickel-63 D, see>tNi 9E+3 2E+3 7E-7  2E-9 1E-4 1E-3
W, see®dNi - 3E+3 1E-6  4E-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see*®Ni 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seetNi - 3E+4 1E-5 4E-8 - -
Vapor - 2E+4 7E-6 2E-8 - -
28 Nickel-66 D, see’®Ni 4E+2 2E+3 TE-7 2E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see®dNi - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 - -
29 Copper—69 D, all compounds except
those givenforWandY 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and hydroxides - 1E+5 4E-5 1E-7 - -
29 Copper—61 D, seefCu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, seefO0Cu - 4AE+4 2E-5 6E-8 - -
Y, seef0Cu - 4E+4 1E-5 5E-8 - -
29 Copper-64 D, seef0Cu 1E+4 3E+4 1E-5  4E-8 2E-4 2E-3
W, seef0Cu - 2E+4 1E-5 3E-8 - -
Y, seef0Cu - 2E+4 9E-6 3E-8 - -
29 Copper—67 D, seefCu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, seefOCu - 5E+3 2E-6  7E-9 - -
Y, seef0Cu - 5E+3 2E-6  6E-9 - -
30 Zinc-62 Y all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
30 Zinc-6%/ Y, all compounds 2E+4 7E+4 3E-5 O9E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
30 Zinc-65 Y all compounds 4E+2 3E+2 1E-7 4E-10 5E-6 5E-5
30 Zinc-69m Y all compounds 4E+3 7E+3 3E-6 1E-8 6E-5 6E-4
30 Zinc-6% Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc—71m Y all compounds 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
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445 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
30 Zinc-72 Y all compounds 1E+3 1E+3 S5E-7 2E-9 1E-5 1E-4
31 Gallium-6%/ D, all compounds except
those given for W 5E+4 2E+5 7E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, oxides, hydroxides,
carbides, halides, and
nitrates - 2E+5 8E-5 3E-7 - -
31 Gallium—66 D, seéf5Ga 1E+3 4E+3 1E-6  5E-9 1E-5 1E-4
W, seé®5Ga - 3E+3 1E-6  4E-9 - -
31 Gallium-67 D, see®5Ga 7E+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, seé®>Ga - 1E+4 4E-6  1E-8 - -
31 Gallium-68/ D, seéf5Ga 2E+4 AE+4 2E-5 6E-8 2E-4 2E-3
W, see5Ga - 5E+4 2E-5 7E-8 - -
31 Gallium-7¢/ D, see®>Ga 5E+4 2E+5 7E-5  2E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
W, seé®5Ga - 2E+5 8E-5  3E-7 - -
31 Gallium-72 D, seef5Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, seéb>Ga - 3E+3 1E-6  4E-9 - -
31 Gallium-73 D, seéf5Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see5Ga - 2E+4 6E-6 2E-8 - -
32 Germanium-66 D, all compounds except
those given for W 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
W, oxides, sulfides,
and halides - 2E+4 8E-6 3E-8 - -
32 Germanium-67 D, see®Ge 3E+4 9E+4 4E-5  1E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, seef6Ge - 1E+5 4E-5  1E-7 - -
32 Germanium-68 D, seefbGe 5E+3 4E+3 2E-6 5E-9 6E-5 6E-4
W, seebbGe - 1E+2 4E-8  1E-10 - -
32 Germanium-69 D, seef%Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, seebbGe - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see®®Ge 5E+5 4E+5 2E-4  6E-7 7E-3 TE-2
W, seef6Ge - 4E+4 2E-5 6E-8 - -
32 Germanium-7% D, seef®Ge 4E+4 8E+4 3E-5 1E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, seef6Ge - 8E+4 4E-5  1E-7 - -
32 Germanium-77 D, see®®Ge 9E+3 1E+4 4E-6  1E-8 1E-4 1E-3
W, seef6Ge - 6E+3 2E-6  8E-9 - -
32 Germanium-78 D, see®®Ge 2E+4 2E+4 OE-6 3E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, seebbGe - 2E+4 9E-6  3E-8 - -
33 Arsenic-69 W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
33 Arsenic-78/ W, all compounds 1E+4 S5E+4 2E-5 7E-8 2E-4 2E-3

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266-3151. RegistetMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 446

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uwCi/ml)
33 Arsenic-71 Wall compounds 4E+3 S5E+3 2E-6 6E-9 5E-5 5E-4
33 Arsenic-72 Wall compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 Wall compounds 8E+3 2E+3 TE-7 2E-9 1E-4 1E-3
33 Arsenic-74 Wall compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 Wall compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 Wall compounds 4E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 6E-5 6E-4
33 Arsenic-78 W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-78 D, all compounds except
those given for W 2E+4 4E+4 2E-5 5E-8 1E-4 1E-3
W, oxides, hydroxides,
carbides, and elemental SELE+4 4E+4 2E-5 6E-8 - -
34 Selenium-7384 D, see’0Se 6E+4 2E+5 6E-5 2E-7 4E-4 4E-3
W, see’0Se 3E+4 1E+5 6E-5 2E-7 - -
34 Selenium-73 D, see’0Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see’0Se - 2E+4 7E-6  2E-8 - -
34 Selenium-75 D, see’0Se 5E+2 7E+2 3E-7 1E-9 7E-6 7E-5
W, see’0Se - 6E+2 3E-7 8E-10 - -
34 Selenium-79 D, see’0Se 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
W, see’0Se - 6E+2 2E-7 8E-10 - -
34 Selenium-81#4 D, see’0Se A4E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, see’0Se 2E+4 7E+4 3E-5 1E-7 - -
34 Selenium-81 D, see’0Se 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
W, see’0Se - 2E+5 1E-4  3E-7 - -
34 Selenium-8% D, see’0Se 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3
W, see’0Se 3E+4 1E+5 5E-5 2E-7 - -
35 Bromine-74# D, bromides of H, Li,
Na, K, Rb, Cs, and Fr 1E+4 4E+4 2E-5 5E-8 - -
St wall
(RE+4) - - - 3E-4 3E-3
W, bromides of lantha—
nides, Be, Mg, Ca, Sr
Ba, Ra, Al, Ga, In, TI,
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, Os, Co, Rh,,Ir
Ni, Pd, Pt, Cu, Ag, Au,
Zn, Cd, Hg, Sc, YTi,
Zr, Hf, V, Nb, Ta, Mn,
Tc, and Re - AE+4 2E-5 6E-8 - -
35 Bromine-74/ D, see’4MBr 2E+4 T7E+4 3E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’4mBr - 8E+4 4E-5 1E-7 - -
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447 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
35 Bromine-7Y4 D, see’4MBr 3E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’4mBr - 5E+4 2E-5 7E-8 - -
35 Bromine-76 D, see’4mBr 4E+3 5E+3 2E-6  7E-9 5E-5 5E-4
W, see’4mBr - 4E+3 2E-6  6E-9 - -
35 Bromine-77 D, see’4MBr 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see’4mMBr - 2E+4 8E-6  3E-8 - -
35 Bromine-80m D, see’4mBr 2E+4 2E+4 7E-6  2E-8 3E-4 3E-3
W, see’4mBr - 1E+4 6E-6  2E-8 - -
35 Bromine-8t/ D, see’4mBr 5E+4 2E+5 8E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see’4mMBr - 2E+5 9E-5 3E-7 - -
35 Bromine—82 D, see’4mBr 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see’4mMBr - 4E+3 2E-6 5E-9 - -
35 Bromine-83 D, see’4mBr 5E+4 6E+4 3E-5 9E-8 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, see’4mBr - 6E+4 3E-5 O9E-8 - -
35 Bromine—84 D, see’4MBr 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see’4mBr - 6E+4 3E-5 O9E-8 - -
36 Krypton-74/ Submersioff - - 3E-6 1E-8 - -
36 Krypton-76 Submersiéh - - 9E-6  4E-8 - -
36 Krypton-7¢ Submersio#f - - 4E-6  2E-8 - -
36 Krypton-79 Submersigh - - 2E-5 7E-8 - -
36 Krypton-81 Submersiéh - - 7E-4  3E-6 - -
36 Krypton-83rf/ Submersiof{ - - 1E-2 5E-5 - -
36 Krypton-85m Submersidh - - 2E-5 1E-7 - -
36 Krypton-85 Submersiéh - - 1E-4  7E-7 - -
36 Krypton-8¥% Submersiof{ - - 5E-6  2E-8 - -
36 Krypton-88 Submersiéh - - 2E-6  9E-9 - -
37 Rubidium-7Y D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
37 Rubidium-81% D, all compounds 2E+5 3E+5 1E-4  5E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
37 Rubidium-81 D, all compounds 4AE+4 SE+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5
37 Rubidium-84 D, all compounds S5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium—-86 D, all compounds S5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-87 D, all compounds 1E+3 2E+3 6E-7 2E-9 1E-5 1E-4
37 Rubidium-8%¢/ D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 448

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
37 Rubidium-8Y D, all compounds 4E+4 1E+5 6E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
38 Strontium-89 D, all soluble compounds
except Sri03 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
Y, all insoluble com—
pounds and SiT3 - 1E+4 5E-6 2E-8 - -
38 Strontium-8Y D, see80Sr 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, seef0sr 2E+4 8E+4 3E-5 1E-7 - -
38 Strontium—-82 D, see80Sr 3E+2 4E+2 2E-7  6E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
Y, seeB0sr 2E+2 9E+1 4E-8  1E-10 - -
38 Strontium-83 D, see80Sr 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, seeB0sr 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85% D, seeB0Sr 2E+5 6E+5 3E-4  9E-7 3E-3 3E-2
Y, seef0sr - 8E+5 4E-4  1E-6 - -
38 Strontium—85 D, seeB0Sr 3E+3 3E+3 1E-6  4E-9 4E-5 4E-4
Y, seeB0Sr - 2E+3 6E-7 2E-9 - -
38 Strontium—-87m D, seeB0Sr 5E+4 1E+45 5E-5 2E-7 6E-4 6E-3
Y, see30Sr 4E+4 2E+5 6E-5 2E-7 - -
38 Strontium—-89 D, seeB0Sr 6E+2 8E+2 4E-7  1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, seef0sr 5E+2 1E+2 6E-8 2E-10 - -
38 Strontium-90 D, see80Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf
(4E+1) (2E+1) - 3E-11  5E-7 5E-6
Y, seeB0sr - 4E+0 2E-9  6E-12 - -
38 Strontium-91 D, see30sr 2E+3
6E+3 2E-6 8E-9 2E-5 2E-4
Y, seeB0sr - 4E+3 1E-6  5E-9 - -
38 Strontium-92 D, see80Sr 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seeB0sr - 7E+3 3E-6  9E-9 - -
39 Yitrium-86n%/ W, all compounds except
those given for Y 2E+4 6E+4 2E-5 B8E-8 3E-4 3E-3
Y, oxides and hydroxides - 5E+4 2E-5 8E-8 - -
39 Yttrium—-86 W seeBémy 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, seeBbmy - 3E+3 1E-6 5E-9 - -
39 Yttrium—-87 W seeB6my 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, seeBbmy - 3E+3 1E-6 5E-9 - -
39 Yttrium—-88 W see36my 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, seeBbmy - 2E+2 1E-7 3E-10 - -
39 Yttrium-90m W seeBbmy 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, seeBbmy - 1E+4 5E-6  2E-8 - -
39 Yttrium—-90 W seeBbmy 4E+2 7E+2 3E-7 9E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, seeBbmy - 6E+2 3E-7 9E-10 - -
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449 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
39 Yttrium-91n¥/ W, seeB6my 1E+5 2E+5 1E-4  3E-7 2E-3 2E-2
Y, seeBbmy - 2E+5 7E-5 2E-7 - -
39 Yttrium-91 W seeBbmy 5E+2 2E+2 7E-8  2E-10 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, seeBbmy - 1E+2 5E-8  2E-10 - -
39 Yttrium—-92 W seeBbmy 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seeB6my - 8E+3 3E-6 1E-8 - -
39 Yttrium—-93 W seeBbmy 1E+3 3E+3 1E-6  4E-9 2E-5 2E-4
Y, seeBbmy - 2E+3 1E-6  3E-9 - -
39 Yitrium-94/ W, seeB6my 2E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, seeBbmy - 8E+4 3E-5 1E-7 - -
39 Yttrium-9%/ W, seeBmy 4E+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, seeBbmy - 1E+5 6E-5 2E-7 - -
40 Zirconium-86 D, all compounds except
those givenforWand Y 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
W, oxides, hydroxides,
halides, and nitrates - 3E+3 1E-6 4E-9 - -
Y, carbide - 2E+3 1E-6 3E-9 - -
40 Zirconium-88 D, seeB6zr 4E+3 2E+2 9E-8  3E-10 5E-5 5E-4
W, seeB6zr - 5E+2 2E-7  7E-10 - -
Y, seeBézr - 3E+2 1E-7 4E-10 - -
40 Zirconium-89 D, seeB6zr 2E+3 4E+3 1E-6  5E-9 2E-5 2E-4
W, seeB6zr - 2E+3 1E-6  3E-9 - -
Y, see36z7r - 2E+3 1E-6  3E-9 - -
40 Zirconium-93 D, seeB6zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf
(3E+3) (2E+1) - 2E-11 4E-5 4E-4
W, seeBbzr - 2E+1 1E-8
Bone surf
- (6E+1) - 9E-11 - -
Y, seeB6zr - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 9E-11 - -
40 Zirconium-95 D, seeB6zr 1E+3 1E+2 5E-8 - 2E-5 2E-4
Bone surf
- (3E+2) - 4E-10 - -
W, seeBézr - 4E+2 2E-7 5E-10 - -
Y, seef6zr - 3E+2 1E-7  4E-10 - -
40 Zirconium-97 D, seeB6Zr 6E+2 2E+3 8E-7 3E-9 9E-6 9E-5
W, seeB6zr - 1E+3 6E-7  2E-9 - -
Y, see6zr - 1E+3 5E-7  2E-9 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 450

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
41 Niobium-8%/ W, all compounds except
those given for Y 5E+4 2E+5 9E-5 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides and hydroxides - 2E+5 9E-5 3E-7 - -
41 Niobium-8%/ W, seeB8Nb 1E+4 4E+4 2E-5 6E-8 1E-4 1E-3
(66 min)
Y, seeB8\b - 4E+4 2E-5 5E-8 - -
41 Niobium-89 W seeB8Nb 5E+3 2E+4 8E-6  3E-8 7E-5 7E-4
(122 min)
Y, seeB8\b - 2E+4 6E-6  2E-8 - -
41 Niobium-90 W seeB8Nb 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
Y, seeB8\b - 2E+3 1E-6  3E-9 - -
41 Niobium-93m Wsee38N\b 9E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+4) - - - 2E-4 2E-3
Y, seeB8\b - 2E+2 7E-8  2E-10 - -
41 Niobium-94 W seeS8Nb 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4
Y, seeB8\b - 2E+1 6E-9  2E-11 - -
41 Niobium-95m WseeB8Nb 2E+3 3E+3 1E-6  4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seeB®Nb - 2E+3 9E-7  3E-9 - -
41 Niobium-95 W seeS8Nb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, seeB8\b - 1E+3 5E-7 2E-9 - -
41 Niobium-96 W seeB8Nb 1E+3 3E+3 1E-6  4E-9 2E-5 2E-4
Y, seeB8\b - 2E+3 1E-6 3E-9 - -
41 Niobium-9% W, seeB8Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, seeB8\b - 7E+4 3E-5 1E-7 - -
41 Niobium-98/ W, see38\b 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
Y, seeB8\b - 5E+4 2E-5 7E-8 - -
42 Molybdenum-90 D, all compounds except
those given for Y 4E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, oxides, hydroxides,
and Mo$ 2E+3 5E+3 2E-6 6E-9 - -
42 Molybdenum-93m D, see®®™Mo 9E+3 2E+4 7E-6  2E-8 6E-5 6E-4
Y, see®®Mo 4E+3 1E+4 6E-6 2E-8 - -
42 Molybdenum-93 D, see®™Mo AE+3 5E+3 2E-6 8E-9 5E-5 5E-4
Y, see®Mo 2E+4 2E+2 8E-8  2E-10 - -
42 Molybdenum-99 D, see®™Mo 2E+3 3E+3 1E-6  4E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see®%Mo 1E+3 1E+3 6E-7  2E-9 - -
42 Molybdenum-102 D, see®™Mo 4E+4 1E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see®Mo - 1E+5 6E-5 2E-7 - -
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451 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
43 Technetium-93R D, all compounds except
those given for W 7E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, oxides, hydroxides,
halides, and nitrates - 3E+5 1E-4 4E-7 - -
43 Technetium-93 D, see93MTc 3E+4 TE+4 3E-5 1E-7 4E-4 4E-3
W, see93MTc - 1E+5 4E-5  1E-7 - -
43 Technetium-948 D, see¥3MTc 2E+4 AE+4 2E-5 6E-8 3E-4 3E-3
W, see?3mTc - 6E+4 2E-5  8E-8 - -
43 Technetium-94 D, see®3MTc 9E+3 2E+4 8E-6  3E-8 1E-4 1E-3
W, see®3Mre - 2E+4 1E-5 3E-8 - -
43 Technetium-95m D, see%3MTc 4E+3 5E+3 2E-6  8E-9 5E-5 5E-4
W, see93MTc - 2E+3 8E-7  3E-9 - -
43 Technetium-95 D, see?3MT¢c 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see¥3MTc - 2E+4 8E-6  3E-8 - -
43 Technetium-96f1 D, see%3MTc 2E+5 3E+5 1E-4  4E-7 2E-3 2E-2
W, see?3mTc - 2E+5 1E-4  3E-7 - -
43 Technetium-96 D, see93MTc 2E+3 3E+3 1E-6  5E-9 3E-5 3E-4
W, see®3MTc - 2E+3 9E-7  3E-9 - -
43 Technetium-97m D, see®3MT¢c 5E+3 7E+3 3E-6 - 6E-5 6E-4
St wall
- (TE+3) - 1E-8 - -
W, see?3mTc - 1E+3 5E-7 2E-9 - -
43 Technetium-97 D, see93MTc 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see93MTc - 6E+3 2E-6  8E-9 - -
43 Technetium-98 D, see%3MTc 1E+3 2E+3 7E-7  2E-9 1E-5 1E-4
W, see®3MTc - 3E+2 1E-7 4E-10 - -
43 Technetium-99m D, see3MT¢c 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, see?3mTc - 2E+5 1E-4  3E-7 - -
43 Technetium-99 D, see®3MTc 4E+3 5E+3 2E-6 - 6E-5 6E-4
St wall
- (6E+3) - 8E-9 - -
W, see®3MTc - 7E+2 3E-7 9E-10 - -
43 Technetium-131 D, see%3MTc 9E+4 3E+5 1E-4  5E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, see®3MTc - 4E+5 2E-4  5E-7 - -
43 Technetium-10%4 D, see®3MTc 2E+4 7E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see?3mTc - 9E+4 4E-5  1E-7 - -
44 Ruthenium-9 D, all compounds except
those givenforWandY 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, halides - 6E+4 3E-5 9E-8 - -
Y, oxides and hydroxides - 6E+4 2E-5 8E-8 - -
44 Ruthenium-97 D, see®Ru 8E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see®Ru - 1E+4 5E-6  2E-8 - -
Y, see®Ru - 1E+4 5E-6  2E-8 - -
44 Ruthenium-103 D, see®Ru 2E+3 2E+3 7E-7  2E-9 3E-5 3E-4
W, see®Ru - 1E+3 4E-7  1E-9 - -
Y, seeRu - 6E+2 3E-7 9E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 452

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
44 Ruthenium-105 D, see®Ru 5E+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, seeRu - 1E+4 6E-6 2E-8 - -
Y, see®Ru - 1E+4 5E-6  2E-8 - -
44 Ruthenium-106 D, see®Ru 2E+2 9E+1 4E-8  1E-10 - -
LLI wall
(2E+2) - - 3E-6 3E-5
W, seeRu - 5E+1 2E-8 8E-11 - -
Y, see®Ru - 1E+1 5E-9 2E-11 - -
45 Rhodium-99m D, all compounds except
those givenforWandY 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
W, halides - 8E+4 3E-5 1E-7 - -
Y, oxides and hydroxides - 7E+4 3E-5 9E-8 - -
45 Rhodium-101m D, see®®™Rh 6E+3 1E+4 5E-6  2E-8 8E-5 8E-4
W, see?®®™Rh - 8E+3 4E-6  1E-8 - -
Y, see®9™Rh - 8E+3 3E-6 1E-8 - -
45 Rhodium-101 D, see?®™Rh 2E+3 5E+2 2E-7  7E-10 3E-5 3E-4
W, see?®®™Rh - 8E+2 3E-7 1E-9 - -
Y, see®®"Rh - 2E+2 6E-8  2E-10 - -
45 Rhodium-99 D, see?®™Rh 2E+3 3E+3 1E-6  4E-9 3E-5 3E-4
W, see¥®™Rh - 2E+3 9E-7  3E-9 - -
Y, see®¥™Rh - 2E+3 8E-7 3E-9 - -
W, see®®™Rh - 4E+3 2E-6  6E-9 - -
Y, see?9™Rh - 4E+3 2E-6  5E-9 - -
45 Rhodium-102m D, see®®"Rh 1E+3 5E+2 2E-7  7E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
W, see?®®MRh - 4E+2 2E-7 5E-10 - -
Y, see®®"Rh - 1E+2 5E-8 2E-10 - -
45 Rhodium-102 D, see®®™Rh 6E+2 9E+1 4E-8  1E-10 8E-6 8E-5
W, see?®®™Rh - 2E+2 7E-8  2E-10 - -
Y, see®®"Rh - 6E+1 2E-8 8E-11 - -
45 Rhodium-103% D, see®®™Rh 4E+5 1E+6 5E-4 2E-6 6E-3 6E-2
W, see®®™Rh - 1E+6 5E-4 2E-6 - -
Y, see®®"Rh - 1E+6 5E-4  2E-6 - -
45 Rhodium-105 D, see®®™Rh 4E+3 1E+4 5E-6 2E-8 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see99™Rh - 6E+3 3E-6 9E-9 - -
Y, see®®"Rh - 6E+3 2E-6  8E-9 - -
45 Rhodium-106m D, see®®™Rh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see?®®™Rh - 4E+4 2E-5 5E-8 - -
Y, see®®"Rh - 4E+4 1E-5 5E-8 - -
45 Rhodium-10% D, see?®™Rh 7E+4 2E+5 1E-4  3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see99™Rh - 3E+5 1E-4  4E-7 - -
Y, see®®"Rh - 3E+5 1E-4  3E-7 - -
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453 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Table | Tablel| Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/ml)
46 Palladium-100 D, all compound44s except
those given for W and4 Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and hydroxides - 1E+3 6E-7 2E-9 - -
46 Palladium-101 D, seel00pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, seelf0Pd - 3E+4 1E-5 5E-8 - -
Y, seel00pP( - 3E+4 1E-5 4E-8 - -
46 Palladium-103 D, seel00pPd 6E+3 6E+3 3E-6 9E-9 - -
LLI wall
(TE+3) - - - 1E-4 1E-3
W, seelf0Pd - 4E+3 2E-6  6E-9 - -
Y, seel00pPq - 4E+3 1E-6  5E-9 - -
46 Palladium-107 D, seel00Pd 3E+4 2E+4 9E-6 - - -
LLI wall  Kidneys
(4E+4) (2E+4) - 3E-8 5E-4 5E-3
W, seelf0Pd - 7E+3 3E-6 1E-8 - -
Y, seel00pPq - 4E+2 2E-7 6E-10 - -
46 Palladium-109 D, seel%0pPd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, seelf0pd - 5E+3 2E-6 8E-9 - -
Y, seel00pd - 5E+3 2E-6 6E-9 - -
47 Silver-10¢ D, all compounds except
those given forWandY 5E+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, nitrates and sulfides - 2E+5 9E-5 3E-7 - -
Y, oxides and hydroxides - 2E+5 8E-5 3E-7 - -
47 Silver-10%/ D, seel02Ag 4E+4 1E+5 4E-5  1E-7 5E-4 5E-3
W, seelf2ag - 1E+5 5E-5  2E-7 - -
Y, seel0?Ag - 1E+5 5E-5 2E-7 - -
47 Silver-104rf D, seelf2ag 3E+4 9E+4 4E-5  1E-7 4E-4 4E-3
W, seelf2ag - 1E+5 5E-5  2E-7 - -
Y, seel0?Ag - 1E+5 5E-5  2E-7 - -
47 Silver-10%/ D, seel0?Ag 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, seelf2ag - 1E+5 6E-5 2E-7 - -
Y, seel0?Ag - 1E+5 6E-5 2E-7 - -
47 Silver-105 D, seel0?Ag 3E+3 1E+3 4E-7  1E-9 4E-5 4E-4
W, seelf2ag - 2E+3 7E-7  2E-9 - -
Y, seel0?Ag - 2E+3 7E-7  2E-9 - -
47 Silver-106m D, seel0?Ag 8E+2 TE+2 3E-7  1E-9 1E-5 1E-4
W, seel07g - 9E+2 4E-7  1E-9 - -
Y, seel0?Ag - 9E+2 4E-7  1E-9 - -
47 Silver-108/ D, seel%2Ag 6E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, seel0Ag - 2E+5 9E-5  3E-7 - -
Y, seel0%Ag - 2E+5 8E-5  3E-7 - -
47 Silver-108m D, seel%2Ag 6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, seelf2ag - 3E+2 1E-7 4E-10 - -
Y, seel0%Ag - 2E+1 1E-8  3E-11 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 454
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No.  Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) — (uCi/ml)
47 Silver-110m D, seel0?Ag 5E+2 1E+2 5E-8 2E-10 6E-6 6E-5
W, seelf2ag - 2E+2 8E-8 3E-10 - -
Y, seel0ZAg - 9E+1 4E-8  1E-10 - -
47 Silver-111 D, seelf2ag 9E+2 2E+3 6E-7 - - -
LLI wall Liver
(1E+3) (2E+3) - 2E-9 2E-5 2E-4
W, seelf2ag - 9E+2 4E-7  1E-9 - -
Y, seel0?Ag - 9E+2 4E-7  1E-9 - -
47 Silver-112 D, seelf%2ag 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seelf2ag - 1E+4 4E-6  1E-8 - -
Y, seel0%Ag - 9E+3 4E-6  1E-8 - -
47 Silver-11%/ D, seel027g 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, seelf2ag - 9E+4 4E-5  1E-7 - -
Y, seel0?Ag - 8E+4 3E-5 1E-7 - -
48 Cadmium-10% D, all compounds except
those givenforWandY 2E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and hydroxides - 1E+5 5E-5 2E-7 - -
48 Cadmium-107 D, seel04Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, seel04Cd - 6E+4 2E-5 8E-8 - -
Y, seel%4Cd - 5E+4 2E-5 7E-8 - -
48 Cadmium-109 D, seel04Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys
(4E+2)  (BE+1) - 7E-11 6E-6 6E-5
W, seelf4cd - 1E+2 5E-8 - - -
Kidneys
- (1E+2) - 2E-10 - -
Y, seel%4Cd - 1E+2 5E-8 2E-10 - -\
48 Cadmium-113m D, seel®4cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys
(4E+1) (4E+0) - 5E-12  5E-7 5E-6
W, seel04Cd - 8E+0 4E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, seel%4cd - 1E+1 5E-9 2E-11 - -
48 Cadmium-113 D, seel%Cd 2E+1 2E+0 9E-10 - - -
Kidneys Kidneys
(3E+1) (3E+0) - 5E-12  4E-7 4E-6
W, seel04Cd - 8E+0 3E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, seel%4Cd - 1E+1 6E-9 2E-11 - -
48 Cadmium-115m D, seel%4Cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
Kidneys
- (8E+1) - 1E-10 - -
W, seel04Cd - 1E+2 5E-8 2E-10 - -
Y, seel%4cd - 1E+2 6E-8 2E-10 - -
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455 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
48 Cadmium-115 D, seelY%Cd 9E+2 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
W, seetf4cd - 1E+3 5E-7  2E-9 - -
Y, seelf%4Cd - 1E+3 6E-7  2E-9 - -
48 Cadmium-117m D, seel%cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, seelf4cd - 2E+4 7E-6  2E-8 - -
Y, seel%Cd - 1E+4 6E-6  2E-8 - -
48 Cadmium-117 D, seell4Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, seeld4cd - 2E+4 7E-6  2E-8 - -
Y, seelf4Cd - 1E+4 6E-6  2E-8 - -
49 Indium-109 D, all compounds except
those given for W 2E+4 AE+4 2E-5 6E-8 3E-4 3E-3
W, oxides, hydroxides,
halides, and nitrates - 6E+4 3E-5 9E-8 - -
49 Indium-11¢/ D, seel09n 2E+4 4E+4 2E-5  6E-8 2E-4 2E-3
(69.1 min) W, seel09n - 6E+4 2E-5 8E-8 - -
49 Indium-110 D, seel®n 5E+3 2E+4 7E-6  2E-8 7E-5 7E-4
(4.9 h) W, seel®n - 2E+4 8E-6  3E-8 - -
49 Indium-111 D, seel®n 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
W, seel®n - 6E+3 3E-6 9E-9 - -
49 Indium-11%/ D, seel®n 2E+5 6E+5 3E-4 9E-7 2E-3 2E-2
W, seel®n - 7E+5 3E-4 1E-6 - -
49 Indium-113rf/ D, seel®n 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
W, seel®9n - 2E+5 8E-5 3E-7 - -
49 Indium-114m D, seel®9n 3E+2 6E+1 3E-8 9E-11 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
W, seelf9n - 1E+2 4E-8  1E-10 - -
49 Indium-115m D, seel®9n 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel%9n - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, seel09n 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, seel09n - 5E+0 2E-9  8E-12 - -
49 Indium-116r# D, seel%9n 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, seel%9n - 1E+5 5E-5 2E-7 - -
49 Indium—-117rf/ D, seel09n 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, seel®n - 4E+4 2E-5 6E-8 - -
49 Indium-11% D, seel09n 6E+4 2E+5 7E-5  2E-7 8E-4 8E-3
W, seel09n - 2E+5 9E-5 3E-7 - -
49 Indium-119rf/ D, seel09n 4E+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
W, seel®n - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds except
those given for W 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate - 1E+4 5E-6 2E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 456
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
50 Tin-11%/ D, seelllsn 7E+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, seelllsn - 3E+5 1E-4  4E-7 - -
50 Tin-113 D, seell0sn 2E+3 1E+3 5E-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, seelllsn - 5E+2 2E-7  8E-10 - -
50 Tin-117m D, seelllsn 2E+3 1E+3 5E-7 - - -
LLI wall Bone surf
(2E+3)  (2E+3) - 3E-9 3E-5 3E-4
W, seelllsn - 1E+3 6E-7  2E-9 - -
50 Tin-119m D, seelllsn 3E+3 2E+3 1E-6  3E-9 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, seelllsn - 1E+3 4E-7  1E-9 - -
50 Tin-121m D, seelllsn 3E+3 9E+2 4E-7  1E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, seetllsn - 5E+2 2E-7 8E-10 - -
50 Tin-121 D, seelllsn 6E+3 2E+4 6E-6 2E-8 - -
LLI wall
(6E+3) - - - 8E-5 8E-4
W, seetllsn - 1E+4 5E-6 2E-8 - -
50 Tin-123n%/ D, seell0sn 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, seelllsn - 1E+5 6E-5 2E-7 - -
50 Tin-123 D, seelllsn 5E+2 6E+2 3E-7 9E-10 - -
LLI wall
(6E+2) - - - 9E-6 9E-5
W, seelllsn - 2E+2 7E-8  2E-10 - -
50 Tin-125 D, seell0sn 4E+2 9E+2 4E-7  1E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, seelllsn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, seelllsn 3E+2 6E+1 2E-8 8E-11 4E-6 4E-5
W, seelllsn - 7E+1 3E-8  9E-11 - -
50 Tin-127 D, seell0sn 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
W, seelllsn - 2E+4 8E-6  3E-8 - -
50 Tin—-128/ D, seell0sn 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, seelllsn - 4E+4 1E-5 5E-8 - -
51 Antimony-11%/ D, all compounds except
those given for W 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, oxides, hydroxides,
halides, sulfides,
sulfates, and nitrates - 3E+5 1E-4 4E-7 - -
51 Antimony-116rf D, see!l5Sh 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, seell>sh - 1E+5 6E-5 2E-7 - -
51 Antimony-116/ D, seellsp 7E+4 3E+5 1E-4  4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, seell>sh - 3E+5 1E-4  5E-7 - -
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457 DEPARTMENT OF HEALTH SERVICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Table | Tablel| Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
51 Antimony-117 D, seell>sp 7E+4 2E+5 9E-5 3E-7 9E-4 9E-3
W, seellsh - 3E+5 1E-4  4E-7 - -
51 Antimony-118m D, see!l5Sb 6E+3 2E+4 8E-6  3E-8 7E-5 7E-4
W, see!lsh 5E+3 2E+4  9E-6  3E-8 - -
51 Antimony-119 D, seell>sp 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
W, seell5sp 2E+4 3E+4 1E-5 4E-8 - -
51 Antimony-120/ D, seel15Sb 1E+5 4E+5 2E-4  6E-7 - -
(16 min) St wall
(2E+5) - - - 2E-3 2E-2
W, seell>sh - 5E+5 2E-4  T7E-7 - -
51 Antimony-120 D, seellsp 1E+3 2E+3 9E-7  3E-9 1E-5 1E-4
(5.76 d) W, seellssp 9E+2 1E+3 5E-7  2E-9 - -
51 Antimony-122 D, seell>sp 8E+2 2E+3 1E-6  3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, seellsh 7E+2 1E+3 4E-7  2E-9 - -
51 Antimony-124rf D, seell%Sh 3E+5 8E+5 4E-4  1E-6 3E-3 3E-2
W, seell>Sp 2E+5 6E+5 2E-4  8E-7 - -
51 Antimony-124 D, seellsp 6E+2 9E+2 4E-7  1E-9 7E-6 7E-5
W, seellssp 5E+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 D, seell5sp 2E+3 2E+3 1E-6  3E-9 3E-5 3E-4
W, seell>Sp - 5E+2 2E-7 7E-10 - -
51 Antimony-126rf D, seell5Sh 5E+4 2E+5 8E-5 3E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, seell>sp - 2E+5 8E-5 3E-7 - -
51 Antimony-126 D, seellsp BE+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, seellssp 5E+2 5E+2 2E-7 T7E-10 - -
51 Antimony-127 D, seell>sh 8E+2 2E+3 9E-7 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, seell>Sp 7E+2 9E+2 4E-7  1E-9 - -
51 Antimony-128’ D, see!l5Sh 8E+4 4E+5 2E-4  5E-7 - -
(10.4 min) St wall
(LE+5) - - - 1E-3 1E-2
W, seell>Sp - 4E+5 2E-4  BE-7 - -
51 Antimony-128 D, seell>sp 1E+3 4E+3 2E-6  6E-9 2E-5 2E-4
(9.01 h) W, seellssp - 3E+3 1E-6 5E-9 - -
51 Antimony-129 D, seell>sp 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
W, seell>Sp - 9E+3 4E-6  1E-8 - -
51 Antimony-13¢ D, see!l%Sp 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, seell>sh - 8E+4 3E-5 1E-7 - -
51 Antimony-13% D, see!l5Sh 1E+4 2E+4 1E-5 - - -
Thyroid  Thyroid
(2E+4)  (4E+4) - 6E-8 2E-4 2E-3
W, seell>Sp - 2E+4 1E-5 - -
Thyroid
- (4E+4) - 6E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 458

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
52 Tellurium-116 D, all compounds except
those given for W 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, oxides, hydroxides,
and nitrates - 3E+4 1E-5 4E-8 - -
52 Tellurium-121m D, seell6Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(7TE+2) (4E+2) - 5E-10 1E-5 1E-4
W, seellTe - 4E+2 2E-7  6E-10 - -
52 Tellurium-121 D, seelléTe 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, seelléTe - 3E+3 1E-6  4E-9 - -
52 Tellurium-123m D, seell6Te 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf
(1E+3) (BE+2) - 8E-10 1E-5 1E-4
W, seelléTe - 5E+2 2E-7  8E-10 - -
52 Tellurium-123 D, seelléTe 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(1E+3) (BE+2) - 7E-10 2E-5 2E-4
W, seelléTe - AE+2 2E-7 - - -
Bone surf
- (AE+3) - 2E-9 - -
52 Tellurium-125m D, seell6Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf
(1E+3) (1E+3) - 1E-9 2E-5 2E-4
W, seellTe - TE+2 3E-7  1E-9 - -
52 Tellurium-127m D, seell6Te 6E+2 3E+2 1E-7 - 9E-6 9E-5
Bone surf
- (4E+2) - 6E-10 - -
W, seelléTe - 3E+2 1E-7  4E-10 - -
52 Tellurium-127 D, seelléTe 7TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, seelléTe - 2E+4 7E-6  2E-8 - -
52 Tellurium-129m D, seell6Te 5E+2 6E+2 3E-7 9E-10 7E-6 7E-5
W, seellTe - 2E+2 1E-7  3E-10 - -
52 Tellurium-12¢ D, seelléTe 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, seelléTe - TE+4 3E-5 1E-7 - -
52 Tellurium-131m D, seell6Te 3E+2 4E+2 2E-7 - - -
Thyroid  Thyroid
(6E+2) (1E+3) - 2E-9 8E-6 8E-5
W, seelléTe - 4E+2 2E-7 - - -
Thyroid
- (9E+2) - 1E-9 - -
52 Tellurium-13¥% D, seell6Te 3E+3 5E+3 2E-6 - - -
Thyroid  Thyroid
(6E+3) (1E+4) - 2E-8 8E-5 8E-4
W, seelléTe - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
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459 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oradl
Ingestion Inhalation Monthly
_ Average
Atomic ALl ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
52 Tellurium-132 D, seellTe 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid
(TE+2) (BE+2) - 1E-9 9E-6 9E-5
W, seellére - 2E+2 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurium-133 D, seell6Te 3E+3 5E+3 2E-6 - - -
Thyroid  Thyroid
(BE+3)  (1E+4) - 2E-8 9E-5 9E-4
W, seelléTe - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-138 D, seellTe 1E+4 2E+4 9E-6 - - -
Thyroid  Thyroid
(3E+4)  (BE+4) - 8E-8 4E-4 4E-3
W, seellbre - 2E+4 9E-6 - - -
Thyroid
- (6E+4) - 8E-8 - -
52 Tellurium-134/ D, seellTe 2E+4 2E+4 1E-5 - - -
Thyroid  Thyroid
(2E+4)  (BE+4) - 7E-8 3E-4 3E-3
W, seellére - 2E+4 1E-5 - - -
Thyroid
- (5E+4) - 7E-8 - -
53 lodine—120rf D, all compounds 1E+4 2E+4 9E-6  3E-8 - -
Thyroid
(1E+4) - - - 2E-4 2E-3
53 lodine-128/ D, all compounds 4E+3 9E+3 4E-6 - - -
Thyroid  Thyroid
(BE+3)  (LE+4) - 2E-8 1E-4 1E-3
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid  Thyroid
(3E+4)  (SE+4) - 7E-8 4E-4 4E-3
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid  Thyroid
(1E+4) (2E+4) - 2E-8 1E-4 1E-3
53 lodine-124 D, all compounds S5E+1 8E+1 3E-8 - - -
Thyroid Thyroid
(2E+2) (3E+2) - 4E-10 2E-6 2E-5
53 lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
Thyroid  Thyroid
(1E+2) (2E+2) - 3E-10 2E-6 2E-5
53 lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid  Thyroid
(TE+1) (1E+2) - 2E-10  1E-6 1E-5
53 lodine-128 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 460

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
53 lodine-129 D, all compounds 5E+0 9E+0 4E-9 - - -
Thyroid  Thyroid
(2E+1)  (3E+1) - 4E-11 2E-7 2E-6
53 lodine-130 D, all compounds 4E+2 TE+2 3E-7 - - -
Thyroid  Thyroid
(1E+3) (2E+3) - 3E-9 2E-5 2E-4
53 lodine-131 D, all compounds 3E+1 S5E+1 2E-8 - - -
Thyroid  Thyroid
(9E+1) (2E+2) - 2E-10 1E-6 1E-5
53 lodine-132rf D, all compounds 4E+3 8E+3 4E-6 - - -
Thyroid  Thyroid
(1E+4) (2E+4) - 3E-8 1E-4 1E-3
53 lodine-132 D, all compounds 4E+3 8E+3 3E-6 - - -
Thyroid  Thyroid
(9E+3) (1E+4) - 2E-8 1E-4 1E-3
53 lodine-133 D, all compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid
(5E+2) (9E+2) - 1E-9 7E-6 7E-5
53 lodine-13% D, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid
(3E+4) - - - 4E-4 4E-3
53 lodine-135 D, all compounds 8E+2 2E+3 TE-7 - - -
Thyroid  Thyroid
(3E+3) (4E+3) - 6E-9 3E-5 3E-4
54 Xenon-128 Submersio#f - - 1E-5 4E-8 - -
54 Xenon-12% Submersiof{ - - 2E-6  1E-8 - -
54 Xenon-122 Submersigh - - 7E-5 3E-7 - -
54 Xenon-123 Submersign - - 6E-6  3E-8 - -
54 Xenon-125 Submersign - - 2E-5 7E-8 - -
54 Xenon-127 Submersign - - 1E-5 6E-8 - -
54 Xenon-129m Submersign - - 2E-4 9E-7 - -
54 Xenon-131m Submersign - - 4E-4 2E-6 - -
54 Xenon-133m Submersign - - 1E-4  6E-7 - -
54 Xenon-133 Submersign - - 1E-4  5E-7 - -
54 Xenon-135r¥ Submersiodf - - 9E-6  4E-8 - -
54 Xenon-135 Submersidn - - 1E-5 7E-8 - -
54 Xenon-13§ Submersio#f - - 4E-6  2E-8 - -
55 Cesium-12% D, all compounds S5E+4 1E+5 6E-5 2E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
55 Cesium-127 D, all compounds 6E+4 9E+4 4E-5 1E-7 9E-4 9E-3
55 Cesium-129 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
55 Cesium-138 D, all compounds 6E+4 2E+5 8E-5  3E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
55 Cesium-132 D, all compounds 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
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461 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-8 2E-10 9E-7 9E-6
55 Cesium-135K1 D, all compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, all compounds TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 Cesium-136 D, all compounds 4E+2 TE+2 3E-7 9E-10 6E-6 6E-5
55 Cesium-137 D, all compounds 1E+2 2E+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-13% D, all compounds 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
56 Barium-128 D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds 5E+2 2E+3 TE-7 2E-9 7E-6 7E-5
56 Barium-131rf D, all compounds 4E+5 1E+6 6E-4 2E-6 - -
St wall
(5E+5) - - - 7E-3 7E-2
56 Barium-131 D, all compounds 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
56 Barium-133m D, all compounds 2E+3 9E+3 4E-6 1E-8 - -
LLI wall
(BE+3) - - - 4E-5 4E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
56 Barium-13Y9 D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds S5E+2 1E+3 6E-7 2E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
56 Barium—-14% D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
56 Barium-14¥ D, all compounds SE+4 1E+5 6E-5 2E-7 7E-4 7E-3
57 Lanthanum-13 D, all compounds except
those given for W 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
W, oxides and hydroxides - 2E+5 7E-5 2E-7 - -
57 Lanthanum-132 D, seel3y a 3E+3 1E+4 4E-6  1E-8 4E-5 4E-4
W, seel3lLa - 1E+4 5E-6 2E-8 - -
57 Lanthanum-135 D, seel3lLa 4AE+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, seel3lLa - 9E+4 4E-5 1E-7 - -
57 Lanthanum-137 D, seel3lLa 1E+4 6E+1 3E-8 - 2E-4 2E-3
Liver
- (7TE+1) - 1E-10 - -
W, seel3lLa - 3E+2 1E-7 - - -
Liver
- (3E+2) - 4E-10 - -
57 Lanthanum-138 D, seel3la 9E+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, seel3l a - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 D, seel3) a 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, seet3lLa - 1E+3 5E-7 2E-9 - -
57 Lanthanum-141 D, seet3la 4E+3 9E+3 4E-6  1E-8 5E-5 5E-4
W, seel3lLa - 1E+4 5E-6 2E-8 - -
57 Lanthanum-142 D, seel3ya 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, seel3la - 3E+4 1E-5 5E-8 - -
57 Lanthanum-148 D, seel3la AE+4 1E+5 4E-5  1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, seel3la - 9E+4 4E-5  1E-7 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 462

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
58 Cerium-134 Wall compounds except
those given for Y 5E+2 7E+2 3E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, oxides, hydroxides,
and fluorides - 7E+2 3E-7 9E-10 - -
58 Cerium-135 Wseel34Ce 2E+3 4E+3 2E-6  5E-9 2E-5 2E-4
Y, seel34Ce - 4E+3 1E-6  5E-9 - -
58 Cerium-137m Wseel34Ce 2E+3 4E+3 2E-6  6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seel34Ce - 4E+3 2E-6  5E-9 - -
58 Cerium-137 Wseel34Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, seel34Ce - 1E+5 5E-5 2E-7 - -
58 Cerium-139 Wseel34Ce 5E+3 8E+2 3E-7 1E-9 7E-5 7E-4
Y, seel34Ce - TE+2 3E-7 9E-10 - -
58 Cerium-141 Wseel34Ce 2E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seel34ce - 6E+2 2E-7 8E-10 - -
58 Cerium-143 Wseel34Ce 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel34ce - 2E+3 7E-7  2E-9 - -
58 Cerium-144 Wseel34Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall
(3E+2) - - - 3E-6 3E-5
Y, seel34Ce - 1E+1 6E-9  2E-11 - -
59 Praseodymium-186/, all compounds except
those given for Y 5E+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides, hydroxides,
carbides, and fluorides - 2E+5 9E-5 3E-7 - -
59 Praseodymium-184n, seel3pr 4E+4 2E+5 6E-5 2E-7
5E-4 5E-3
Y, seel3%pr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-138m Vgeel3%Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
Y, seel3%pPr - 4E+4 2E-5 6E-8 - -
59 Praseodymium-139 \¥eel3%Pr AE+4 1E+5 5E-5  2E-7 6E-4 6E-3
Y, seel36pPr - 1E+5 5E-5 2E-7 - -
59 Praseodymium-142iw, seel3%Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
Y, seel36pPr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-142W, seel3%Pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
Y, seel3%pr - 2E+3 8E-7  3E-9 - -
59 Praseodymium—143W, seel3%Pr 9E+2 8E+2 3E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel3%pr - 7E+2 3E-7 9E-10 - -
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463 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
59 Praseodymium- Wseel30Pr 3E+4 1E+5 5E-5 2E-7 - -
144/ St wall
(4E+4) - - - 6E-4 6E-3
Y, seel3%Pr - 1E+5 5E-5  2E-7 - -
59 Praseodymium-145 \Vgeel3%pPr 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seel36pPr - 8E+3 3E-6 1E-8 - -
60 Neodymium—-138 W, all compounds except
those given for Y 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3
Y, oxides, hydroxides,
carbides, and fluorides - 5E+4 2E-5 8E-8 - -
60 Neodymium-138  \Wseel38Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
Y, seel36Nd - 5E+3 2E-6  7E-9 - -
59 Praseodymium- Wseel3%Pr 5E+4 2E+5 8E-5 3E-7 - -
147 St wall
(8E+4) - - - 1E-3 1E-2
Y, seel3%pr - 2E+5 8E-5  3E-7 - -
60 Neodymium-139m \Wseel36Nd 5E+3 2E+4 7E-6  2E-8 7E-5 7E-4
Y, seel36Nd - 1E+4 6E-6 2E-8 - -
60 Neodymium-139 W, seel3Nd 9E+4 3E+5 1E-4  5E-7 1E-3 1E-2
Y, seel36Nd - 3E+5 1E-4  4E-7 - -
60 Neodymium-141  \Wseel36Nd 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
Y, seel3Nd - 6E+5 3E-4  9E-7 - -
60 Neodymium-147  \Wseel36Nd 1E+3 9E+2 4E-7  1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel36Nd - 8E+2 4E-7  1E-9 - -
60 Neodymium-149 W, seel3Nd 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
Y, seel3Nd - 2E+4 1E-5 3E-8 - -
60 Neodymium-154 W, seel3Nd 7E+4 2E+5 8E-5 3E-7 9E-4 9E-3
Y, seel36Nd - 2E+5 8E-5  3E-7 - -
61 Promethium-141 W, all compounds except
those given for Y 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, oxides, hydroxides,
carbides, and fluorides - 2E+5 7E-5 2E-7 - -
61 Promethium-143  Wseel4¥Pm 5E+3 6E+2 2E-7 8E-10 7E-5 7E-4
Y, seel4Pm - 7E+2 3E-7 1E-9 - -
61 Promethium-144  Wseel4¥Pm 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
Y, seel4lPm - 1E+2 5E-8 2E-10 - -
61 Promethium-145 Weeel4lPm 1E+4 2E+2 7E-8 - 1E-4 1E-3
Bone surf
- (2E+2) - 3E-10 - -
Y, seel4Pm - 2E+2 8E-8 3E-10 - -
61 Promethium-146  Wseel4Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
Y, seel4lPm - 4E+1 2E-8 6E-11 - -
61 Promethium-147  Wseel4Pm 4E+3 1E+2 5E-8 - - -
LLI wall Bone surf
(5E+3)  (2E+2) - 3E-10 7E-5 7E-4
Y, seel4Pm - 1E+2 6E-8 2E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 464
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
61 Promethium-148m Wseel4Pm 7E+2 3E+2 1E-7  4E-10 1E-5 1E-4
Y, seel4lPm - 3E+2 1E-7 5E-10 - -
61 Promethium-148  Wseel4Pm 4E+2 5E+2 2E-7  8E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, seel4Pm - 5E+2 2E-7 7E-10 - -
61 Promethium-149  Wseel4¥Pm 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(AE+3) - - - 2E-5 2E-4
Y, seel4Pm - 2E+3 8E-7 2E-9 - -
61 Promethium-150  Wseel4¥Pm 5E+3 2E+4 8E-6 3E-8 7E-5 TE-4
Y, seel4lPm - 2E+4 7E-6  2E-8 - -
61 Promethium-151  Wseel4lPm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
Y, seel*lPm - 3E+3 1E-6  4E-9 - -
62 Samarium-141h W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
62 Samarium-141 W, all compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
62 Samarium-14% W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
62 Samarium-145 Wall compounds 6E+3 5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 Wall compounds 1E+1 4E-2 1E-11 - - -
Bone surf Bone surf
(3E+1) (6E-2) - 9E-14 3E-7 3E-6
62 Samarium-147 Wall compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf
(3E+1) (7E-2) - 1E-13 4E-7 4E-6
62 Samarium-151 Wall compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf
(1E+4) (2E+2) - 2E-10 2E-4 2E-3
62 Samarium-153 Wall compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(RE+3) - - - 3E-5 3E-4
62 Samarium-15% W, all compounds 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
62 Samarium-156 Wall compounds 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
63 Europium-145 Wall compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 Wall compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 Wall compounds 3E+3 2E+3 TE-7 2E-9 4E-5 4E-4
63 Europium-148 Wall compounds 1E+3 4E+2 1E-7 5E-10 1E-5 1E-4
63 Europium-149 Wall compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 Wall compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 Wall compounds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2y)
63 Europium-152m \Wall compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
63 Europium-152 Wall compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
63 Europium-154 Wall compounds 5E+2 2E+1 8E-9 3E-11 7E-6 7E-5
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465 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
63 Europium-155 Wall compounds 4E+3 9E+1 4E-8 - 5E-5 5E-4
Bone surf
- (1E+2) - 2E-10 - -
63 Europium-156 Wall compounds 6E+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 Wall compounds 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
63 Europium-158 W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
64 Gadolinium-148 D, all compounds except
those given for W S5E+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 6E-4 6E-3
W, oxides, hydroxides,
and fluorides - 2E+5 7E-5 2E-7 - -
64 Gadolinium-146 D, seel45Gd 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
W, seel4Gd - 3E+2 1E-7  4E-10 - -
64 Gadolinium-147 D, seel45Gd 2E+3 4E+3 2E-6  6E-9 3E-5 3E-4
W, seel4Gd - 4E+3 1E-6 5E-9 - -
64 Gadolinium-148 D, seel45Gd 1E+1 8E+3 3E-12 - - -
Bone surf Bone surf
(2E+1) (2E-2) - 2E-14  3E-7 3E-6
W, seel45Gd - 3E-2 1E-11 - - -
Bone surf
- (6E-2) - 8E-14 - -
64 Gadolinium-149 D, seel4Gd 3E+3 2E+3 9E-7  3E-9 4E-5 4E-4
W, seel4Gd - 2E+3 1E-6  3E-9 - -
64 Gadolinium-151 D, seel4Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
Bone surf
- (6E+2) - 9E-10 - -
W, seel4Gd - 1E+3 5E-7  2E-9 - -
64 Gadolinium-152 D, seel45Gd 2E+1 1E-2 4E-12 - - -
Bone surf Bone surf
(3E+1) (2E-2) - 3E-14  4E-7 4E-6
W, seel45Gd - 4E-2 2E-11 - - -
Bone surf
- (8E-2) - 1E-13 - -
64 Gadolinium-153 D, see!45Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
Bone surf
- (2E+2) - 3E-10 - -
W, seel45Gd - 6E+2 2E-7 8E-10 - -
64 Gadolinium-159 D, seel45Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seel45Gd - 6E+3 2E-6  8E-9 - -
65 Terbium-14% W, all compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 Wall compounds 5E+3 TE+2 3E-7 1E-9 7E-5 TE-4
65 Terbium-150 Wall compounds 5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 Wall compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 Wall compounds 5E+3 7E+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 Wall compounds 2E+3 4E+3 2E-6 6E-9 2E-5 2E-4
65 Terbium-155 Wall compounds 6E+3 8E+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m Wall compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3
(5.0 h)
65 Terbium-156 Wall compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 466
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
65 Terbium-157 Wall compounds SE+4 3E+2 1E-7 - - -
LLI wall Bone surf
(5E+4) (6E+2) - 8E-10 TE-4 7E-3
65 Terbium-158 Wall compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-160 Wall compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbium-161 Wall compounds 2E+3 2E+3 TE-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
66 Dysprosium-155 Wall compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
66 Dysprosium-157 Wall compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
66 Dysprosium-159  \Wall compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
66 Dysprosium-165 Wall compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
66 Dysprosium-166 Wall compounds 6E+2 TE+2 3E-7 1E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
67 Holmium-15% W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-15% W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-15¢ W, all compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 Wall compounds 1E+5 4E+5 2E-4 6E-7 1E-3 1E-2
67 Holmium-162r W, all compounds 5E+4 3E+5 1E-4 4E-7 7E-4 7E-3
67 Holmium-16%/ W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall
(8BE+5) - - - 1E-2 1E-1
67 Holmium-164r W, all compounds 1E+5 3E+5 1E-4 4E-7 1E-3 1E-2
67 Holmium-164/ W, all compounds 2E+5 6E+5 3E-4  9E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
67 Holmium-166m Wall compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 Wall compounds OE+2 2E+3 TE-7 2E-9 - -
LLI wall
(9E+2) - - - 1E-5 1E-4
67 Holmium-167 Wall compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 Wall compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbium-165 Wall compounds 6E+4 2E+5 8E-5 3E-7 9E-4 9E-
68 Erbium-169 Wall compounds 3E+3 3E+3 1E-6 4E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
68 Erbium-171 Wall compounds 4E+3 1E+4 4E-6 1E-8 5E-5 5E-4
68 Erbium-172 Wall compounds 1E+3 1E+3 6E-7 2E-9 - -
LLI wall
(AE+3) - - - 2E-5 2E-4
69 Thulium-16% W, all compounds 7E+4 3E+5 1E-4  4E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
69 Thulium-166 Wall compounds 4E+3 1E+4 6E-6 2E-8 6E-5 6E-4
69 Thulium-167 Wall compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
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467 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
69 Thulium-170 Wall compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
69 Thulium-171 Wall compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(1E+4)  (6E+2) - 8E-10 2E-4 2E-3
69 Thulium-172 Wall compounds TE+2 1E+3 5E-7 2E-9 - -
LLI wall
(BE+2) - - - 1E-5 1E-4
69 Thulium-173 Wall compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-17%/ W, all compounds TE+4 3E+5 1E-4  4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
70 Ytterbium-16Y W, all compounds except
those given for Y TE+4 3E+5 1E-4 4E-7 1E-3 1E-2
Y, oxides, hydroxides,
and fluorides - 3E+5 1E-4 4E-7 - -
70 Ytterbium-166 Wseel62yp 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, seelb2yp - 2E+3 8E-7 3E-9 - -
70 Yiterbium-16% W, seel62vyb 3E+5 8E+5 3E-4 1E-6 4E-3 4E-2
Y, seel62yp - 7E+5 3E-4 1E-6 - -
70 Ytterbium-169 Wseel62yp 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y, seelb2yp - 7E+2 3E-7 1E-9 - -
70 Ytterbium-175 Wseelb2yh 3E+3 AE+3 1E-6 5E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, seel®2yp - 3E+3 1E-6  5E-9 - -
70 Yiterbium-17% W, seel62vyb 2E+4 5E+4 2E-5 7E-8 2E-4 2E-3
Y, seel®2yp - 5E+4 2E-5  6E-8 - -
70 Yiterbium-178 W, seelb2vp 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, seel®2yp - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 Wall compounds except
those given for Y 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
Y, oxides, hydroxides,
and fluorides - 4E+3 2E-6 6E-9 - -
71 Lutetium—-170 Wseel®9 u 1E+3 2E+3 9E-7  3E-9 2E-5 2E-4
Y, seel69y - 2E+3 8E-7  3E-9 - -
71 Lutetium-171 Wseel69 y 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, seel69y - 2E+3 8E-7  3E-9 - -
71 Lutetium-172 Wseelé9 y 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, seel®9 y - 1E+3 5E-7 2E-9 - -
71 Lutetium-173 Wseelb9 y 5E+3 3E+2 1E-7 - 7E-5 7E-4
Bone surf
- (5E+2) - 6E-10 - -
Y, seel®9 y - 3E+2 1E-7  4E-10 - -
71 Lutetium—-174m Wseel69u 2E+3 2E+2 1E-7 - - -
LLI wall Bone surf
(3E+3)  (3E+2) - 5E-10  4E-5 4E-4
Y, seel®9 y - 2E+2 9E-8 3E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 468
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
71 Lutetium-176 Wseel®9 y TE+2 5E+0 2E-9 - 1E-5 1E-4
Bone surf
- (1E+1) - 2E-11 - -
Y, seel®y - 8E+0 3E-9 1E-11 - -
71 Lutetium-177m Wseel69 u TE+2 1E+2 5E-8 - 1E-5 1E-4
Bone surf
- (1E+2) - 2E-10 - -
Y, seel®dy - 8E+1 3E-8 1E-10 - -
71 Lutetium-177 Wseel69 y 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, seel®u - 2E+3 9E-7  3E-9 - -
71 Lutetium-178 W, seel®9 y 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, seel®dy - 2E+5 7E-5  2E-7 - -
71 Lutetium-178 W, seel69 y 4E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, seel®9 y - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 Wseel69 y 6E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, seel®dy - 2E+4 6E-6  3E-8 - -
72 Hafnium-170 D, all compounds except
those given for W 3E+3 6E+3 2E-6 8E-9 4E-5 4E-4
W, oxides, hydroxides,
carbides, and nitrates - 5E+3 2E-6 6E-9 - -
72 Hafnium-172 D, seel70Hf 1E+3 9E+0 4E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
W, seel70Hf - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
72 Hafnium-173 D, seel70Hf 5E+3 1E+4 5E-6 2E-8 7E-5 7TE-4
W, seel70Hf - 1E+4 5E-6  2E-8 - -
72 Hafnium-175 D, seel70Hf 3E+3 9E+2 4E-7 - 4E-5 4E-4
Bone surf
- (1E+3) - 1E-9 - -
W, seel70Hf - 1E+3 5E-7  2E-9 - -
72 Hafnium-177r® D, seel’0Hf 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
W, seel70Hf - 9E+4 4E-5  1E-7 - -
72 Hafnium-178m D, seel70Hf 3E+2 1E+0 5E-10 - 3E-6 3E-5
Bone surf
- (2E+0) - 3E-12 - -
W, seel70Hf - 5E+0 2E-9 - - -
Bone surf
- (9E+0) - 1E-11 - -
72 Hafnium—-179m D, seel70Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
Bone surf
- (6E+2) - 8E-10 - -
W, seel70Hf - 6E+2 3E-7 8E-10 - -
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469 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
72 Hafnium-180m D, seel70Hf 7E+3 2E+4 9E-6  3E-8 1E-4 1E-3
W, seel70Hf - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, seel70Hf 1E+3 2E+2 7E-8 - 2E-5 2E-4
Bone surf
- (4E+2) - 6E-10 - -
W, seel70Hf - 4E+2 2E-7 6E-10 - -
72 Hafnium-182 D, seel70Hf 4E+4 9E+4 4E-5  1E-7 5E-4 5E-3
W, seel70Hf - 1E+5 6E-5 2E-7 - -
72 Hafnium-182 D, seel70Hf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf
(4E+2) (2E+0) - 2E-12 5E-6 5E-5
W, seel 70Hf - 3E+0 1E-9 - - -
Bone surf
- (TE+0) - 1E-11 - -
72 Hafnium-18% D, seel70Hf 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, seel70Hf - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, seel70Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, seel70Hf - 6E+3 3E-6 9E-9 - -
73 Tantalum-172 W, all compounds except
those given for Y AE+4 1E+5 5E-5 2E-7 5E-4 5E-3
Y, elemental &, oxides,
hydroxides, halides,
carbides, nitrates,
and nitrides - 1E+5 4E-5 1E-7 - -
71 Lutetium-174 Wseel®9 u 5E+3 1E+2 5E-8 - 7E-5 7E-4
Bone surf
- (2E+2) - 3E-10 - -
Y, seel®9 y - 2E+2 6E-8 2E-10 - -
71 Lutetium-176m Wseel69 u 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, seel®y - 2E+4 9E-6  3E-8 - -
73 Tantalum-173 Wseel’2Ta 7E+3 2E+4 8E-6  3E-8 9E-5 9E-4
Y, seel’2Ta - 2E+4 7E-6  2E-8 - -
73 Tantalum-17% W, seel’2Ta 3E+4 1E+5 4E-5  1E-7 4E-4 4E-3
Y, seel’2Ta - 9E+4 4E-5  1E-7 - -
73 Tantalum-175 Wseel’2Ta 6E+3 2E+4 7E-6  2E-8 8E-5 8E-4
Y, seel’2Ta - 1E+4 6E-6  2E-8 - -
73 Tantalum-176 Wseel’2Ta 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
Y, seel’2Ta - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 Wseel72Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y, seel’2Ta - 2E+4 7E-6  2E-8 - -
73 Tantalum-178 Wseel72Ta 2E+4 9E+4 4E-5  1E-7 2E-4 2E-3
Y, seel’2Ta - TE+4 3E-5 1E-7 - -
73 Tantalum-179 Wseel72Tg 2E+4 5E+3 2E-6  8E-9 3E-4 3E-3
Y, seel’2Ta - 9E+2 4E-7  1E-9 - -
73 Tantalum-180m Wseel2Ta 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
Y, seel’2Ta - 6E+4 2E-5  8E-8 - -
73 Tantalum-180 Wseel72Ta 1E+3 4E+2 2E-7  6E-10 2E-5 2E-4
Y, seel’2Ta - 2E+1 1E-8 3E-11 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 470

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
73 Tantalum-182R W, seel’2Ta 2E+5 5E+5 2E-4  8E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
Y, seel’2Ta - 4E+5 2E-4  BE-7 - -
73 Tantalum-182 Wseel72Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, seel’2Ta - 1E+2 6E-8 2E-10 - -
73 Tantalum-183 Wseel"2Ta 9E+2 1E+3 5E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel’2Ta - 1E+3 4E-7  1E-9 - -
73 Tantalum-184 Wseel72Ta 2E+3 5E+3 2E-6 8E-9 3E-5 3E-4
Y, seel’2Ta - 5E+3 2E-6  7E-9 - -
73 Tantalum-18% W, seel’2Ta 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3
Y, seel’2Ta - 6E+4 3E-5 9E-8 - -
73 Tantalum-188 W, seel’2Ta 5E+4 2E+5 1E-4  3E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
Y, seel’2Ta - 2E+5 9E-5 3E-7 - -
74 Tungsten-176 D, all compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3
74 Tungsten-177 D, all compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3
74 Tungsten—-178 D, all compounds 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
74 Tungsten—-179 D, all compounds 5E+5 2E+6 7TE-4 2E-6 7E-3 7E-2
74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3
74 Tungsten—185 D, all compounds 2E+3 7E+3 3E-6 9E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
74 Tungsten—187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten—188 D, all compounds 4E+2 1E+3 5E-7 2E-9 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
75 Rhenium-17% D, all compounds except
those given for W 9E+4 3E+5 1E-4  4E-7 - -
St wall
(AE+5) - - - 2E-3 2E-2
W, oxides, hydroxides,
and nitrates - 4E+5 1E-4 5E-7 - -
75 Rhenium-17g D, seel’Re 7E+4 3E+5 1E-4  4E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
W, seel’Re - 3E+5 1E-4  4E-7 - -
75 Rhenium-181 D, seel’Re 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
W, seel’Re - 9E+3 4E-6  1E-8 - -
75 Rhenium-182 D, seel’’Re TE+3 1E+4 5E-6 2E-8 9E-5 9E-4
(12.7 h) W, seel’’Re - 2E+4 6E-6 2E-8 - -
75 Rhenium-182 D, seel’Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4
(64.0 h) W, seel’Re - 2E+3 9E-7  3E-9 - -
75 Rhenium-184m D, seel’’Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, seel’Re - 4E+2 2E-7 6E-10 - -
75 Rhenium-184 D, seel’’Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, seel’Re - 1E+3 6E-7 2E-9 - -
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471 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
75 Rhenium-186m D, seel’/Re 1E+3 2E+3 7E-7 - - -
St wall St wall
(2E+3)  (2E+3) - 3E-9 2E-5 2E-4
W, seel’Re - 2E+2 6E-8 2E-10 - -
75 Rhenium-186 D, seel’Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, seel’Re - 2E+3 7E-7  2E-9 - -
75 Rhenium-187 D, seel’Re 6E+5 8E+5 4E-4 - 8E-3 8E-2
St wall
- (9E+5) - 1E-6 - -
W, seel’Re - 1E+5 4E-5  1E-7 - -
75 Rhenium-188#4 D, seel’Re 8E+4 1E+5 6E-5 2E-7 1E-3 1E-2
W, seel’Re - 1E+5 6E-5 2E-7 - -
75 Rhenium-188 D, seel’Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, seel’Re - 3E+3 1E-6  4E-9 - -
75 Rhenium-189 D, seel’Re 3E+3 5E+3 2E-6 7E-9 4E-5 4E-4
W, seel’Re - 4E+3 2E-6  6E-9 - -
76 Osmium-189 D, all compounds except
those givenforWandY 1E+5 4E+5 2E-4 5E-7 1E-3 1E-2
W, halides and nitrates - 5E+5 2E-4 TE-7 - -
Y, oxides and hydroxides - S5E+5 2E-4 6E-7 - -
76 Osmium-18% D, seel800s 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel8dos - 5E+4 2E-5 6E-8 - -
Y, seel8l0s - 4E+4 2E-5 6E-8 - -
76 Osmium-182 D, seel800s 2E+3 6E+3 2E-6  8E-9 3E-5 3E-4
W, seel8t0s - 4E+3 2E-6  6E-9 - -
Y, seel800s - 4E+3 2E-6 6E-9 - -
76 Osmium-185 D, seel800s 2E+3 5E+2 2E-7  7E-10 3E-5 3E-4
W, seel8dos - 8E+2 3E-7  1E-9 - -
Y, seel80s - 8E+2 3E-7  1E-9 - -
76 Osmium-189m D, seel8®0s 8E+4 2E+5 1E-4  3E-7 1E-3 1E-2
W, seel800s - 2E+5 9E-5 3E-7 - -
Y, seel800s 2E+5 7E-5 2E-7 - -

76 Osmium-191m D, seel80s 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3

W, seel8i0s 2E+4 8E-6  3E-8 - -
Y, seel800s - 2E+4 7E-6  2E-8 - -
76 Osmium-191 D, seel8i0s 2E+3 2E+3 9E-7  3E-9 - -
LLI wall
(3E+3) - - - 3E-5 3E-4
W, seel8l0s - 2E+3 7E-7  2E-9 - -
Y, seel800s - 1E+3 6E-7 2E-9 - -
76 Osmium-193 D, seel800s 2E+3 5E+3 2E-6  6E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
W, seel800s - 3E+3 1E-6  4E-9 - -
Y, seel800s - 3E+3 1E-6  4E-9 - -
76 Osmium-194 D, seel80s 4E+2 4E+1 2E-8 6E-11 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
W, seel8i0s - 6E+1 2E-8 8E-11 - -
Y, seel8l0s - 8E+0 3E-9 1E-11 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
77 Iridium-182/ D, all compounds except
those given forWandY 4E+4 1E+5 6E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, halides, nitrates,
and metallic iridium - 2E+5 6E-5 2E-7 - -
Y, oxides and hydroxides - 1E+5 5E-5 2E-7 - -
77 Iridium-184 D, seel8r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seel82r - 3E+4 1E-5 5E-8 - -
Y, seel8r - 3E+4 1E-5 4E-8 - -
77 Iridium-185 D, seel83r 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, seel82r - 1E+4 5E-6  2E-8 - -
Y, seel8r - 1E+4 4E-6  1E-8 - -
77 Iridium-186 D, seel82r 2E+3 8E+3 3E-6  1E-8 3E-5 3E-4
W, seel8r - 6E+3 3E-6 9E-9 - -
Y, seel8r - 6E+3 2E-6  8E-9 - -
77 Iridium-187 D, seel8r 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, seel82r - 3E+4 1E-5 4E-8 - -
Y, seel8r - 3E+4 1E-5 4E-8 - -
77 Iridium-188 D, seel83r 2E+3 5E+3 2E-6  6E-9 3E-5 3E-4
W, seel8qr - 4E+3 1E-6  5E-9 - -
Y, seel8r - 3E+3 1E-6 5E-9 - -
77 Iridium—-189 D, seel8r 5E+3 5E+3 2E-6  7E-9 - -
LLI wall
(5E+3) - - - 7E-5 7E-4
W, seel83r - 4E+3 2E-6  5E-9 - -
Y, seel8r - 4E+3 1E-6 5E-9 - -
77 Iridium-190n% D, seel83r 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, seel8r - 2E+5 9E-5 3E-7 - -
Y, seel8r - 2E+5 8E-5 3E-7 - -
77 Iridium-190 D, seel83r 1E+3 9E+2 4E-7  1E-9 1E-5 1E-4
W, seel8r - 1E+3 4E-7 1E-9 - -
Y, seel8r - 9E+2 4E-7  1E-9 - -
77 Iridium-192m D, seel83r 3E+3 9E+1 4E-8  1E-10 4E-5 4E-4
W, seel83r - 2E+2 9E-8 3E-10 - -
Y, seeldr - 2E+1 6E-9 2E-11 - -
77 Iridium-192 D, seel83r 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, seel8r - 4E+2 2E-7 6E-10 - -
Y, seel8r - 2E+2 9E-8  3E-10 - -
77 Iridium-194m D, seel83r 6E+2 9E+1 4E-8  1E-10 9E-6 9E-5
W, seel82r - 2E+2 7E-8  2E-10 - -
Y, seel®r - 1E+2 4E-8  1E-10 - -
77 Iridium-194 D, seel83r 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
W, seel83r - 2E+3 9E-7 3E-9 - -
Y, seeldr - 2E+3 8E-7 3E-9 - -
77 Iridium—-195m D, seel8r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seel8r - 3E+4 1E-5 4E-8 - -
Y, seel82r - 2E+4 9E-6 3E-8 - -
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473 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
77 Iridium-195 D, seel8r 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel83r - 5E+4 2E-5 7E-8 - -
Y, seel8r - 4E+4 2E-5 6E-8 - -
78 Platinum-186 D, all compounds 1E+4 4E+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 TE-7 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 4E+3 8E+3 4E-6 1E-8 5E-5 5E-4
78 Platinum-193m D, all compounds 3E+3 6E+3 3E-6 8E-9 - -
LLI wall
(3E+4) - - - 4E-5 AE-4
78 Platinum-193 D, all compounds A4E+4 2E+4 1E-5 3E-8 - -
LLI wall
(5E+4) - - - 6E-4 6E-3
78 Platinum-195m D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
78 Platinum-197% D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
78 Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Platinum-199 D, all compounds 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
78 Platinum-200 D, all compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds except
those givenforWandY 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, halides and nitrates - 2E+4 9E-6 3E-8 - -
Y, oxides and hydroxides - 2E+4 8E-6 3E-8 - -
79 Gold-194 D, seel9Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seel93au - 5E+3 2E-6 8E-9 - -
Y, seel93Ay - 5E+3 2E-6  7E-9 - -
79 Gold-195 D, seel9Au 5E+3 1E+4 5E-6  2E-8 7E-5 7E-4
W, seel93ay - 1E+3 6E-7 2E-9 - -
Y, seel93Ay - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, seel9Au 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
W, seel93ay - 1E+3 5E-7 2E-9 - -
Y, seel93Ay - 1E+3 5E-7  2E-9 - -
79 Gold-198 D, seel9Au 1E+3 4E+3 2E-6  5E-9 2E-5 2E-4
W, seel93ay - 2E+3 8E-7 3E-9 - -
Y, seel93Ay - 2E+3 7E-7  2E-9 - -
79 Gold-199 D, seel9Au 3E+3 9E+3 4E-6  1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, seel93Au - 4E+3 2E-6  6E-9 - -
Y, seel93Ay - 4E+3 2E-6  5E-9 - -
79 Gold-200m D, seel9Au 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, seel93Au - 3E+3 1E-6  4E-9 - -
Y, seel93Ay - 2E+4 1E-6 3E-9 - -
79 Gold-208/ D, seel9Au 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, seel93ay - 8E+4 3E-5 1E-7 - -
Y, seel93Ay - TE+4 3E-5 1E-7 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 474

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
79 Gold-20¥ D, seel%3Au 7E+4 2E+5 9E-5  3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, seel93Au - 2E+5 1E-4  3E-7 - -
Y, seel93Au - 2E+5 9E-5 3E-7 - -
80 Mercury—193m Vapor - 8E+3 4E-6 1E-8 - -
Organic D 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, oxides, hydroxides,
halides, nitrates, and
sulfides - 8E+3 3E-6 1E-8 - -
80 Mercury—193 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
D, seel93MHg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel93mHg - 4E+4 2E-5 6E-8 - -
80 Mercury—-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D 2E+1 3E+1 1E-8 4E-11 2E-7 2E-6
D, seel93MHg 8E+2 4E+1 2E-8  6E-11 1E-5 1E-4
W, seel93MHg - 1E+2 5E-8 2E-10 - -
80 Mercury—-195m Vapor - 4E+3 2E-6 6E-9 - -
Organic D 3E+3 6E+3 3E-6 8E-9 4E-5 4E-4
D, seel93mHg 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, seel93MHg - 4E+3 2E-6  5E-9 - -
80 Mercury—195 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, seel93MHg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, seel93MHg - 3E+4 1E-5 5E-8 - -
80 Mercury—197m Vapor - 5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, seel93MHg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
W, seel93mHg - 5E+3 2E-6  7E-9 - -
80 Mercury—197 Vapor - 8E+3 4E-6 1E-8 - -
Organic D 7TE+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, seel93MHg 6E+3 1E+4 5E-6  2E-8 8E-5 8E-4
W, seel93mHg - 9E+3 4E-6  1E-8 - -
80 Mercury-199  Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+5 7E-5 2E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
D, seel93MHg 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
W, seel93mHg - 2E+5 7E-5  2E-7 - -
80 Mercury—203 Vapor - 8E+2 4E-7 1E-9 - -
Organic D 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
D, seel93MHg 2E+3 1E+3 5E-7  2E-9 3E-5 3E-4
W, seel93mHg - 1E+3 5E-7  2E-9 - -
81 Thallium-194rf D, all compounds 5E+4 2E+5 6E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
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475 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
81 Thallium-19%' D, all compounds 3E+5 6E+5 2E-4  8E-7 - -
St wall
(BE+5) - - - 4E-3 4E-2
81 Thallium-19%/ D, all compounds 6E+4 1E+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-197 D, all compounds TE+4 1E+5 5E-5 2E-7 1E-3 1E-2
81 Thallium-198r D, all compounds 3E+4 S5E+4 2E-5 8E-8 4E-4 4E-3
81 Thallium-198 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E+4 8E+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 D, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thallium-202 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
81 Thallium-204 D, all compounds 2E+3 2E+3 9E-7 3E-9 2E-5 2E-4
82 Lead—195M®( D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
82 Lead—-199 D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
82 Lead-201 D, all compounds TE+3 2E+4 8E-6 3E-8 1E-4 1E-3
82 Lead-202m D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
82 Lead—-202 D, all compounds 1E+2 S5E+1 2E-8 7TE-11 2E-6 2E-5
82 Lead-203 D, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
82 Lead-205 D, all compounds 4E+3 1E+3 6E-7 2E-9 5E-5 5E-4
82 Lead-209 D, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
82 Lead-210 D, all compounds 6E-1 2E-1 1E-10 - - -
Bone surf Bone surf
(1E+0) (4E-1) - 6E-13 1E-8 1E-7
82 Lead-21% D, all compounds 1E+4 BE+2 3E-7 9E-10 2E-4 2E-3
82 Lead-212 D, all compounds 8E+1 3E+1 1E-8 S5E-11 - -
Bone surf
(1E+2) - - - 2E-6 2E-5
82 Lead-21% D, all compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth—208/ D, nitrates 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, all other compounds - 1E+5 4E-5 1E-7 - -
83 Bismuth—20% D, see?00Bj 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see?00Bj - 4E+4 2E-5 5E-8 - -
83 Bismuth—20% D, see?00Bj 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see?00Bj - 8E+4 3E-5 1E-7 - -
83 Bismuth—-203 D, see?00Bj 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4
W, see?00Bj - 6E+3 3E-6 9E-9 - -
83 Bismuth—205 D, see?00Bj 1E+3 3E+3 1E-6  3E-9 2E-5 2E-4
W, see?00Bj - 1E+3 5E-7  2E-9 - -
83 Bismuth—-206 D, see?00Bj 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see?00Bj - 9E+2 4E-7  1E-9 - -
83 Bismuth—-207 D, see?00Bj 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see?00Bj - 4E+2 1E-7  5E-10 - -
83 Bismuth-210m D, see?00Bj 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys
(6E+1) (6E+0) - 9E-12 8E-7 8E-6
W, see?00Bj - 7E-1 3E-10 9E-13 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 476
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
83 Bismuth-210 D, see?00Bj 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys
- (4E+2) - 5E-10 - -
W, see?008; - 3E+1 1E-8 4E-11 - -
83 Bismuth-21% D, see?00Bj 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see?00Bj - 3E+2 1E-7 4E-10 - -
83 Bismuth—-219 D, see?00Bj 7E+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see?008j - 4E+2 1E-7 5E-10 - -
83 Bismuth-218/ D, see?008j 2E+4 8E+2 3E-7 1E-9 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see?00Bj - 9E-2 4E-7 1E-9 - -
84 Polonium-20% D, all compounds except
those given for W 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, oxides, hydroxides,
and nitrates - 9E+4 4E-5 1E-7 - -
84 Polonium-20% D, see?03pg 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see?03po - TE+4 3E-5 1E-7 - -
84 Polonium-207 D, see?%3q 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see?03Po - 3E+4 1E-5 4E-8 - -
84 Polonium-210 D, see?%3%po 3E+0 6E-1 3E-10 9E-13  4E-8 4E-7
W, see?03o - 6E-1 3E-10 9E-13 - -
85 Astatine-20% D, halides 6E+3 3E+3 1E-6 4E-9 8E-5 8E-4
W - 2E+3 9E-7 3E-9 - -
85 Astatine-211 D, halides 1E+2 8E+1 3E-8 1E-10 2E-6 2E-5
W - S5E+1 2E-8 8E-11 - -
86 Radon-220 \ith daughters removed - 2E+4 7E-6 2E-8 - -
With daughters present - 2E+1 9E-9 3E-11 - -
(or 12 (or 1.0
WLM)  WL)
86 Radon-222 \ith daughters removed - 1E+4 4E-6 1E-8 - -
With daughters present - 1E+2 3E-8 1E-10 - -
(or4 (or0.33
WLM)  WL) - - -
87 Francium-22% D, all compounds 2E+3 5E+2 2E-7 6E-10 3E-5 3E-4
87 Francium-223 D, all compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88 Radium-223 Wall compounds S5E+0 7TE-1 3E-10 9E-13 - -
Bone surf
(9E+0) - - - 1E-7 1E-6
88 Radium-224 Wall compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-225 Wall compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-226 Wall compounds 2E+0 6E-1 3E-10 9E-13 - -
Bone surf
(5E+0) - - - 6E-8 6E-7
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477 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
88 Radium-22% W, all compounds 2E+4 1E+4 6E-6 - - -
Bone surf Bone surf
(2E+4) (2E+4) - 3E-8 3E-4 3E-3
88 Radium-228 Wall compounds 2E+0 1E+0 5E-10 2E-12 - -
Bone surf
(4E+0) - - - 6E-8 6E-7
89 Actinium-224 D, all compounds except
those givenforWandY 2E+3 3E+1 1E-8 - - -
LLI wall Bone surf
(2E+3)  (4E+1) - 5E-11  3E-5 3E-4
W, halides and nitrates - S5E+1 2E-8 7E-11 - -
Y, oxides and hydroxides - S5E+1 2E-8 6E-11 - -
89 Actinium-225 D, see??4Ac 5E+1 3E-1 1E-10 - - -
LLI wall Bone surf
(5E+1) (5E-1) - 7E-13  7E-7 7E-6
W, see?24Ac - 6E-1 3E-10 9E-13 - -
Y, see?24Ac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see??4Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf
(1E+2) (4E+0) - 5E-12  2E-6 2E-5
W, see?24Ac - 5E+0 2E-9 7E-12 - -
Y, see?24Ac - 5E+0 2E-9  6E-12 - -
89 Actinium-227 D, see?24Ac 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf
(4E-1) (8E-4) - 1E-15  5E-9 5E-8
W, see?24c - 2E-3 7E-13 - - -
Bone surf
- (8E-3) - 4E-15 - -
Y, see??4Ac - 4E-3 2E-12 6E-15 - -
89 Actinium-228 D, see?24Ac 2E+3 9E+0 4E-9 - 3E-5 3E-4
Bone surf
- (2E+1) - 2E-11 - -
W, see?24Ac - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
Y, see?24Ac - 4E+1 2E-8  6E-11 - -
90 Thorium—-228 W, all compounds except
those given for Y 5E+3 2E+2 6E-8 2E-10 - -
St wall
(5E+3) - - - 7E-5 7E-4
Y, oxides and hydroxides - 1E+2 6E-8 2E-10 - -
90 Thorium-227 Wsee?26Th 1E+2 3E-1 1E-10 5E-13 2E-6 2E-5
Y, see?26Th - 3E-1 1E-10 5E-13 - -
90 Thorium-228 Wsee?26Th 6E+0 1E-2 4E-12 - - -
Bone surf Bone surf
(1E+1) (2E-2) - 3E-14  2E-7 2E-6
Y, see?26Th - 2E-2 7E-12 2E-14 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 478

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
90 Thorium-229 Wsee?26Th 6E-1 9E-4 4E-13 - - -
Bone surf Bone surf
(1E+0) (2E-3) - 3E-15  2E-8 2E-7
Y, see?26Th - 2E-3 1E-12 - - -
Bone surf
- (BE-3) - 4E-15 - -
90 Thorium-230 Wsee?26Th 4E+0 6E-3 3E-12 - - -
Bone surf Bone surf
(9E+0) (2E-2) - 2E-14  1E-7 1E-6
Y, see?26Th - 2E-2 6E-12 - - -
Bone surf
- (2E-2) - 3E-14 - -
90 Thorium-231 Wsee?26Th 4E+3 6E+3 3E-6  9E-9 5E-5 5E-4
Y, see?26Th - 6E+3 3E-6  9E-9 - -
90 Thorium-232 Wsee?26Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf
(2E+0)  (38E-3) - 4E-15  3E-8 3E-7
Y, see?26Th - 3E-3 1E-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
90 Thorium-234 Wsee?26Th 3E+2 2E+2 8E-8 3E-10 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
Y, see?26Th - 2E+2 6E-8  2E-10 - -
91 Protactinium—22% W, all compounds except
those given for Y 4E+3 1E+2 5E-8 2E-10 5E-5 5E-4
Y, oxides and hydroxides - 1E+2 4E-8 1E-10 - -
91 Protactinium—228 W, see?2’Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
Y, see?2’Pa - 1E+1 5E-9 2E-11 - -
91 Protactinium-230 W, see?2’Pa 6E+2 5E+0 2E-9  7E-12 - -
Bone surf
(9E+2) - - - 1E-5 1E-4
Y, see??2’Pa - 4E+0 1E-9 5E-12 - -
91 Protactinium-231  \W\see?27Pa 2E-1 2E-3 6E-13 - - -
Bone surf Bone surf\\
(5E-1) (4E-3) - 6E-15  6E-9 6E-8
Y, see?2’Pa - 4E-3 2E-12 - - -
Bone surf
- (6E-3) - 8E-15 - -
91 Protactinium—-232 W, see?2’Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
Bone surf
- (6E+1) - 8E-11 - -
Y, see?2’Pa - 6E+1 2E-8 - - -
Bone surf
- (7TE+1) - 1E-10 - -
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479 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
91 Protactinium-233 W, see?2’Pa 1E+3 7E+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
Y, see??2’Pa - 6E+2 2E-7 8E-10 - -
91 Protactinium—-234 W, see?2’Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
Y, see??2’Pa - 7E+3 3E-6 9E-9 - -
92 Uranium-230 D, UFg, UOoF>,
UO,,(NO3)» 4E+0 4E-1 2E-10 - - -
Bone surf Bone surf
(6E+0) (6E-1) - 8E-13 8E-8 8E-7
W, UOg3, UF4, UCly - 4E-1 1E-10 5E-13 - -
Y, UO,, UsOg - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see?3 5E+3 8E+3 3E-6 1E-8 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, seez30y - 6E+3 2E-6  8E-9 - -
Y, see23y - 5E+3 2E-6  6E-9 - -
92 Uranium-232 D, see?3U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf
(4E+0)  (4E-1) - 6E-13  6E-8 6E-7
W, see230U - 4E-1 2E-10 5E-13 - -
Y, see?3y - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see?3U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30U - 7E-1 3E-10 1E-12 - -
Y, see?3y - 4E-2 2E-11 5E-14 - -
92 Uranium-23¢ D, see?3)y 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30y - 7E-1 3E-10 1E-12 - -
Y, see?30U - 4E-2 2E-11 5E-14 - -
92 Uranium-23% D, see?30y 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30y - 8E-1 3E-10 1E-12 - -
Y, see23U - 4E-2 2E-11 6E-14 - -
92 Uranium-236 D, see’3J 1E+1 1E+40 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, see?30y - 8E-1 3E-10 1E-12 - -
Y, see?3y - 4E-2 2E-11 6E-14 - -
92 Uranium-237 D, see?3U 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, seez30U - 2E+3 7E-7  2E-9 - -
Y, see?3y - 2E+3 6E-7  2E-9 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 480

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Caol.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Aver age
Atomic ALI ALl DAC Air Water  Concentration
No. Radionuclide Class (uCi) (wCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
92 Uranium-238 D, see?30U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see230y - 8E-1 3E-10 1E-12 - -
Y, seez30U - 4E-2 2E-11 6E-14 - -
92 Uranium-239 D, see’3J TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, seez30 - 2E+5 7E-5 2E-7 - -
Y, see230y - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see?3y 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, seez30y - 3E+3 1E-6  4E-9 - -
Y, see23 - 2E+3 1E-6  3E-9 - -
92 Uranium-natur8l D, see?3%U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see?3U - 8E-1 3E-10 9E-13 - -
Y, seez30U - 5E-2 2E-11 9E-14 - -
93 Neptunium-232 W, all compounds 1E+5 2E+3 TE-7 - 2E-3 2E-2
Bone surf
- (5E+2) - 6E-9 - -
93 Neptunium-23% W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
93 Neptunium-234 \Wall compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 Wall compounds 2E+4 8E+2 3E-7 - - -
LLI wall Bone surf
(2E+4)  (LE+3) - 2E-9 3E-4 3E-3
93 Neptunium-236 \Wall compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5y) Bone surf Bone surf
(6E+0) (5E-2) - 8E-14  9E-8 9E-7
93 Neptunium-236 Wall compounds 3E+3 3E+1 1E-8 - - -
(22.5 h) Bone surf Bone surf
(4E+3) (7TE+1) - 1E-10 5E-5 5E-4
93 Neptunium-237 \Wall compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 1E-14  2E-8 2E-7
93 Neptunium-238 \Wall compounds 1E+3 6E+1 3E-8 - 2E-5 2E-4
Bone surf
- (2E+2) - 2E-10 - -
93 Neptunium-239 Wall compounds 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
93 Neptunium-248 W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
94 Plutonium-234 Wall compounds
except Pu@ 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
Y, PuG - 2E+2 8E-8 3E-10 - -
94 Plutonium-238 W, see?34Pu 9E+5 3E+6 1E-3  4E-6 1E-2 1E-1
Y, see?34pu - 3E+6 1E-3 3E-6 - -
94 Plutonium-236 Wsee?34py 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(4E+0) (4E-2) - 5E-14  6E-8 6E-7
Y, see234py - 4E-2 2E-11 6E-14 - -
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481 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
94 Plutonium-237 Wsee?34py 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see?34Pu - 3E+3 1E-6  4E-9 - -
94 Plutonium-238 Wsee234Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34py - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 Wsee?34Py 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34pPy - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-240 Wsee?34Py 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see234Py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-241 Wsee234Puy 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(7TE+1) (6E-1) - 8E-13  1E-6 1E-5
Y, see234Py - 8E-1 3E-10 - - -
Bone surf
- (1E+0) - 1E-12 - -
94 Plutonium-242 Wsee234Py 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see234Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-243 Wsee234py 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see?34py - AE+4 2E-5 5E-8 - -
94 Plutonium-244 Wsee234py 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34Py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-245 Wsee234py 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see?34pu - 4E+3 2E-6  6E-9 - -
94 Plutonium-246 Wsee234py 4E+2 3E+2 1E-7 4E-10 - -
LLI wall
(4E+2) - - - 6E-6 6E-5
Y, see?34Pu - 3E+2 1E-7 4E-10 - -
95 Americium-23% W, all compounds 8E+4 3E+5 1E-4  4E-7 1E-3 1E-2
95 Americium-238 W, all compounds 4E+4 3E+3 1E-6 - 5E-4 5E-3
Bone surf
- (6E+3) - 9E-9 - -
95 Americium-239 Wall compounds 5E+3 1E+4 5E-6 2E-8 7E-5 TE-4
95 Americium-240 Wall compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266-3151.

RegisterMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix E

WISCONSINADMINISTRATIVE CODE 482

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
95 Americium-241 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242m  Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242 Wall compounds 4E+3 S8E+1 4E-8 - 5E-5 5E-4
Bone surf
- (9E+1) - 1E-10 - -
95 Americium-243 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(AE+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium—244® W, all compounds 6E+4 4E+3 2E-6 - - -
Stwall  Bone surf
(8E+4) (7TE+3) - 1E-8 1E-3 1E-2
95 Americium-244 Wall compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
Bone surf
- (3E+2) - 4E-10 - -
95 Americium-245 Wall compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
95 Americium—246 W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
95 Americium-248 W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
96 Curium-238 Wall compounds 2E+4 1E+3 5E-7 2E-9 2E-4 2E-3
96 Curium-240 Wall compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E-5
96 Curium-241 Wall compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
Bone surf
- (4E+1) - 5E-11 - -
96 Curium-242 Wall compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 4E-13 7E-7 7E-6
96 Curium-243 Wall compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 2E-14 3E-8 3E-7
96 Curium-244 Wall compounds 1E+0 1E-2 5E-12 - - -
Bone surf Bone surf
(3E+0) (2E-2) - 3E-14 3E-8 3E-7
96 Curium-245 Wall compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-246 Wall compounds 7TE-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
96 Curium-247 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
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483 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uwCi/ml)
96 Curium-248 Wall compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf
(4E-1) (3E-3) - 4E-15 5E-9 5E-8
96 Curium-24Y W, all compounds SE+4 2E+4 7E-6 - 7E-4 7TE-3
Bone surf
- (3E+4) - 4E-8 - -
96 Curium-250 Wall compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf
(6E-2) (BE-4) - 8E-16 9E-10 9E-9
97 Berkelium—-245 Wall compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
97 Berkelium—-246 Wall compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
97 Berkelium-247 Wall compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14  2E-8 2E-7
97 Berkelium-249 Wall compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf
(5E+2) (4E+0) - 5E-12 6E-6 6E-5
97 Berkelium-250 Wall compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
Bone surf
- (TE+2) - 1E-9 - -
98 Californium-24% W, all compounds except
those given for Y 3E+4 6E+2 2E-7 8E-10 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, oxides and hydroxides - 6E+2 2E-7 8E-10 - -
98 Californium-246  Wsee?44Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see?44Cf - 9E+0 4E-9 1E-11 - -
98 Californium-248  Wsee?44Ct 8E+0 6E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
Y, see?44Cf - 1E-1 4E-11 1E-13 - -
98 Californium—-249  \Wsee?44Ct 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14  2E-8 2E-7
Y, see?44Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium—-250  Wsee?44Ct 1E+40 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 3E-14 3E-8 3E-7
Y, see?44Ct - 3E-2 1E-11 4E-14 - -
98 Californium-251  Wsee?44Ct 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y, see?44Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 484

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
98 Californium-252  Wsee?44Ct 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(5E+0) (4E-2) - 5E-14 7E-8 7E-7
Y, see244Cf - 3E-2 1E-11 5E-14 - -
98 Californium—-253  Wsee?44Ct 2E+2 2E+0 8E-10 3E-12 - -
Bone surf
(4E+2) - - - 5E-6 5E-5
Y, see244Cf - 2E+0 7E-10 2E-12 - -
98 Californium-254  Wsee?44Ct 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see244Cf - 2E-2 7E-12 2E-14 - -
99 Einsteinium-250 Wall compounds 4E+4 5E+2 2E-7 - 6E-4 6E-3
Bone surf
- (AE+3) - 2E-9 - -
99 Einsteinium-251 \Wall compounds 7TE+3 9E+2 4E-7 - 1E-4 1E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-253 \Wall compounds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
99 Einsteinium-254m  \Wall compounds 3E+2 1E+1 4E-9 1E-11 - -
LLI wall
(3E+2) - - - 4E-6 4E-5
99 Einsteinium—-254 \Wall compounds 8E+0 7E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
100 Fermium-252 Wall compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-5
100 Fermium-253 \\all compounds 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4
100 Fermium-254 \Wall compounds 3E+3 OE+1 4E-8 1E-10 4E-5 4E-4
100 Fermium-255 \Wall compounds 5E+2 2E+1 9E-9 3E-11 7E-6 7E-5
100 Fermium-257 \Wall compounds 2E+1 2E-1 7TE-11 - - -
Bone surf Bone surf
(4E+1) (2E-1) - 3E-13 5E-7 5E-6
101 Mendelevium-257  Wall compounds 7E+3 S8E+1 4E-8 - 1E-4 1E-3
Bone surf
- (9E+1) - 1E-10 - -
101 Mendelevium-258  Wall compounds 3E+1 2E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 5E-13 6E-7 6E-6
—Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous
fission and with radioactive half-
life less than 2 hours Submersiod{ - 2E+2 1E-7 1E-9 - -
—Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fis-
sion and with radioactive half-
life greater than 2 hours e - 2E-1 1E-10 1E-12 1E-8 1E-7
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485 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Ca.3 Col.1 Col. 2
Ordl
Ingestion Inhalation Monthly
) Average
Atomic A'—? A'—! DAC Alf Wétef Concer.ltratlon
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
—Any single radionuclide not listed
above that decays by alpha emission
or spontaneous fission, or any
mixture for which either the identity
or the concentration of any radio-
nuclide in the mixture is not
known . ... - 4E-4 2E-13 1E-15 2E-9 2E-8

Footnotes:
a/“Submersion” means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material.

b/ These radionuclides have radiological half-lives of less than 2 hours. Thefemiefdose equivalent received during opera
tions with these radionuclides might include a significant contribution from external exposure. The DAC values for all radionu
clides, other than those designated Class “Submersion,” are based upon the confeautieel @bse equivalent due to the intake

of the radionuclide into the body and do NOT include potentially significant contributions to dose equivalent from external expo
sures. The licensee may substitute 1EE7mI for the listed DAC to account for the submersion dose prospectinelghould

use individual monitoring devices or other radiation measuring instruments that measure external exposure to demonstrate com
pliance with the limits. (See BHS 157.22 (3)

¢/ For soluble mixtures of U-238, U-234, and U-235 inciiemical toxicity may be the limiting factor (see D.201e.). If the
percent by weight enrichment of U-235 is not greater than 5, the concentration value for a 40—hour workweek is 0.2 milligrams
uranium per cubic meter of air average. For any enrichment, the product of the average concentration and time of exposure during
a 40—hour workweek may not exceed 8E-3 (88)-hr/ml, where SA is the specific activity of the uranium inhaled. The specific
activity for natural uranium is 6.77E-7 curies per gram U. The specific activity for other mixtures of U-238, U-235, and U-234,
if not known, shall be:
SA =3.6E-7 curies/gram U  U-depleted
SA =[0.4 + 0.38 enrichment + 0.0034 enrichmpBt6, enrichment .72

where enrichment is the percentage by weight of U-235, expressed as percent.
Note:
1. If the identity of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the mix
ture is not known, the DAC for the mixture shall be the most restrictive DAC of any radionuclide in the mixture.

2. If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in this
appendix are not present in the mixture, the inhalation ALI, DAC, dhetief and sewage concentrations for the mixture are the
lowest values specified in this appendix for any radionuclide that is not known to be absent from the mixture; or

If it is known that Ac-227-D and Cm-250-W
are not present - 7TE-4 3E-13 - - -

If, in addition, it is known that Ac—-227-W,

Th-229-W,Y Th—-230-W, Th-232-\W, Pa—231-W,

Np—-237-WPu-239-W, Pu-240-W, Pu-242-¥Am-241-W

Am-242m-WAm-243-W Cm-245-W, Cm-246-W, Cm-247-W

Cm-248-WBk-247-W Cf-249-W and Cf-251-W

are not present - 7E-3 3E-12 - - -
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WISCONSINADMINISTRATIVE CODE 486

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
) Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
If, in addition, it is known that Sm-146-W
Sm-147-WGd-148-D,W, Gd-152-D Wh—-228-WyY,
Th-230-YU-232-Y, U-233-Y, U-234-Y, U-235-5Y
U-236-Y U-238-Y Np—-236-W Pu-236-W,
Pu-238-W)YPu-239-Y, Pu-240-Y, Pu-242-Y
Pu-244-WY Cm-243-W, Cm-244-\W\Cf-248-W
Cf-249-Y Cf-250-WY, Cf-251-Y Cf-252-WY,
and Cf-254-W are not present TE-2 3E-11 - - -

If, in addition, it is known that Pb—210-D,

Bi-210m-W Po-210-D,WRa-223-W, Ra-225-W
Ra-226-WAc-225-D,WY, Th-227-WY, U-230-D,WY,
U-232-D,WPu-241-WCm-240-W, Cm-242-W
Cf-248-Y Es—-254-WFm-257-Wand Md-258-W

are not present -

If, in addition, it is known that Si-32-Y

Ti—44-Y, Fe-60-D, Sr-90-YZr-93-D,

Cd-11.3m-D, Cd-13-D, In-115-D,W La-138-D,
Lu-176-W Hf-178m-D,W Hf-182-D,W Bi-210m-D,
Ra-224-WRa—-228-WAc-226-D,WY, Pa—230-WY,
U-233-D,WU-234-D,W, U-235-D,W, U-236-D,W
U-238-D,W Pu-241-YBk-249-W Cf-253-WY,

and Es-253-W are not present -

If it is known that Ac—227-D,\¥, Th—229-WyY,
Th-232-W)Y Pa-231-WY, Cm-248-Wand
Cm-250-W are not present -

If, in addition, it is known that Sm-146-W
Gd-148-D,WGd-152-D, Th-228-W, Th—230-WY,
U-232-Y U-233-Y, U-234-Y, U-235-Y, U-236-5Y
U-238-Y U-Nat-Y, Np—236-W, Np—237-WPu—-236-W,
Pu-238-W.Y Pu—-239-WY, Pu—-240-WY, Pu-242-W,
Pu-244-W.Y Am-241-W Am-242m-W Am-243-W
Cm-243-WCm-244-W, Cm-245-W, Cm-246-5W
Cm-247-WBk-247-W Cf-249-WY, Cf-250-WY,
Cf-251-W)Y, Cf-252-WY, and Cf-254-\\W

are not present -

If, in addition, it is known that Sm-147-W
Gd-152-WPb-210-D, Bi-210m-WP0o-210-D,W
Ra-223-WRa-225-W, Ra-226-WAc—225-D,WY,
Th-227-W,Y U-230-D,WY, U-232-D,W U-Nat-W
Pu-241-WCm-240-W, Cm-242-WCf-248-WY,
Es—-254-WFm-257-Wand Md-258-W are not

present - -

7E-1 3E-10 - - -

7E+0  3E-9 - - -

- - 1E-14 - -

- - 1E-13 -

- 1E-12 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
) Average
Atomic A'—? A'—! DAC Alf Wétef Concer.ltratlon
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
If, in addition it is known that Fe-60,
Sr-90, Cd-13m, Cd-13, In-15, 1-129,
Cs-134, Sm-145, Sm-147, Gd-148, Gd-152,
Hg-194 (oganic), Bi-210m, Ra-223, Ra—224,
Ra-225, Ac-225, Th-228, Th-230, U-233, U-234,
U-235, U-236, U-238, U-Nat, Cm-242, Cf-248,
Es-254, Fm-257, and Md-258 are not present - - - - 1E-6 1E-5

3. If a mixture of radionuclides consists of uranium and its daughters in ore dust @AMAD particle distribution assumed)

prior to chemical separation of the uranium from the ore, the following values may be used for the DAC of the mixture: 6E-1
HCi of gross alpha activity from uranium-238, uranium-234, thorium—-230, and radium—226 per milliliter of ait; BEH-¢f

natural uranium per milliliter of air; or 45 micrograms of natural uranium per cubic meter of air

4. If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as follows:
determine, for each radionuclide in the mixture, the ratio between the concentration present in the mixture and the concentration
otherwise established in Appendix E for the specific radionuclide when not in a mixture. The sum of such ratios for all of the
radionuclides in the mixture may not exceed “1,” which is “unity”.

Example: If radionuclides “A,” “B,” and “C” are present in concentratiogs Gz, and G, and if the applicable DACs are DAC
DACg, and DA, respectivelythen the concentrations shall be limited so that the following relationship exists:

CA + CB &JBB + CC <1
DAC. DAC DAC:
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Chapter DHS 157
APPENDIX F

Quantities of Licensed Material Requiring Labeling
(in Atomic Order)

Note: To convert uCi to kBg, multiply the uCi value by.37

Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Hydrogen-3.............. 1,000 Manganese-51........... 1,000
Beryllium-7.............. 1,000 Manganese-52m ......... 1,000
Beryllium-10............. 1 Manganese-52........... 100
Carbon-11............... 1,000 Manganese-53........... 1,000
Carbon-14............... 100 Manganese-54........... 100
Fluorine-18.............. 1,000 Manganese-56........... 1,000
Sodium-22. .............. 10 Iron-52................. 100
Sodium-24. .............. 100 Iron-55................. 100
Magnesium-28........... 100 Iron-59................. 10
Aluminum-26 ............ 10 Iron-60................. 1
Silicon-31 ............... 1,000 Cobalt-55................ 100
Silicon-32 . .............. 1 Cobalt-56................ 10
Phosphorus-32........... 10 Cobalt-57................ 100
Phosphorus-33........... 100 Cobalt-58m.............. 1,000
Sulfur=35................ 100 Cobalt-58................ 100
Chlorine=36.............. 10 Cobalt-60m.............. 1,000
Chlorine-38.............. 1,000 Cobalt-60................ 1
Chlorine=39.............. 1,000 Cobalt-61................ 1,000
Argon-39................ 1,000 Cobalt-62m.............. 1,000
Argon-41................ 1,000 Nickel-56................ 100
Potassium-40............ 100 Nickel-57................ 100
Potassium-42............ 1,000 Nickel-59................ 100
Potassium-43............ 1,000 Nickel-63................ 100
Potassium-44............ 1,000 Nickel-65................ 1,000
Potassium-45............ 1,000 Nickel-66................ 10
Calcium-41.............. 100 Copper-60. .............. 1,000
Calcium-45.............. 100 Copper-61............... 1,000
Calcium=-47.............. 100 Copper—64. .............. 1,000
Scandium-43............. 1,000 Copper-67............... 1,000
Scandium-44m........... 100 Zinc-62 ................ 100
Scandium-44. . ........... 100 Zinc-63 ................ 1,000
Scandium-46............. 10 Zinc-65 ................ 10
Scandium-47............. 100 Zinc-69m. ............... 100
Scandium-48............. 100 Zinc—69 ................ 1,000
Scandium-49............. 1,000 Zinc-71m................ 1,000
Titanium-44. . ............ 1 Zinc=72 . ....... ... ... 100
Titanium=45. . ............ 1,000 Gallium-65 .............. 1,000
Vanadium-47. . ........... 1,000 Gallium-66 .............. 100
Vanadium-48. . ........... 100 Gallium-67 .............. 1,000
Vanadium-49. ............ 1,000 Galllum-68 .............. 1,000
Chromium-48............ 1,000 Galllum=-70 .............. 1,000
Chromium-49............ 1,000 Galllum-72 .............. 100
Chromium-51............ 1,000 Gallium=73 .............. 1,000
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DHS 157 Appendix F WISCONSINADMINISTRATIVE CODE 490
Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Germanium-66........... 1,000 Rubidium-87............. 100
Germanium-67........... 1,000 Rubidium-88............. 1,000
Germanium-68........... 10 Rubidium-89............. 1,000
Germanium-69........... 1,000 Strontium-80............. 100
Germanium-71........... 1,000 Strontium-81............. 1,000
Germanium-75........... 1,000 Strontium-83............. 100
Germanium-=77........... 1,000 Strontium-85m........... 1,000
Germanium-78........... 1,000 Strontium-85............. 100
Arsenic—69. .............. 1,000 Strontium-87m........... 1,000
Arsenic=70. .............. 1,000 Strontium-89............. 10
Arsenic=71............... 100 Strontium-90............. 0.1
Arsenic=72. .............. 100 Strontium-91............. 100
Arsenic—=73............... 100 Strontium-92............. 100
Arsenic=74............... 100 Yttrium-86m ............. 1,000
Arsenic=76. .............. 100 Yttrium-86............... 100
Arsenic=77............... 100 Yttrium=-87............... 100
Arsenic—=78............... 1,000 Yttrium-88............... 10
Selenium=70............. 1,000 Yttrium-90m . ............ 1,000
Selenium-73m ........... 1,000 Yttrium-90............... 10
Selenium=-73............. 100 Yttrium-91m ............. 1,000
Selenium-=75............. 100 Yttrium-91............... 10
Selenium=-79............. 100 Yttrium-92. . ............. 100
Selenium-81m ........... 1,000 Yttrium-93............... 100
Selenium-81............. 1,000 Yttrium=-94............... 1,000
Selenium-83............. 1,000 Yttrium-95............... 1,000
Bromine-74m............ 1,000 Zirconium-86. . ........... 100
Bromine-74.............. 1,000 Zirconium-88............. 10
Bromine=75.............. 1,000 Zirconium-89............. 100
Bromine-76.............. 100 Zirconium-93............. 1
Bromine=77.............. 1,000 Zirconium=95............. 10
Bromine-80m............ 1,000 Zirconium-97. . ........... 100
Bromine-80.............. 1,000 Niobium-88.............. 1,000
Bromine-82.............. 100 Niobium—-89m (66 min). . . .. 1,000
Bromine-83.............. 1,000 Niobium—-89 (122 min) . . . .. 1,000
Bromine-84.............. 1,000 Niobium-90.............. 100
Krypton=74 .. ............ 1,000 Niobium-93m ............ 10
Krypton=76 .............. 1,000 Niobium-94.............. 1
Krypton-77 .............. 1,000 Niobium-95m ............ 100
Krypton=79 .............. 1,000 Niobium-95.............. 100
Krypton-81 .............. 1,000 Niobium-96.............. 100
Krypton-83m. ............ 1,000 Niobium-97.............. 1,000
Krypton-85m. ............ 1,000 Niobium-98.............. 1,000
Krypton—=85 .............. 1,000 Molybdenum-90.......... 100
Krypton-87 .............. 1,000 Molybdenum-93m ... ... .. 100
Krypton-88 .............. 1,000 Molybdenum-93.......... 10
Rubidium=79............. 1,000 Molybdenum-99.......... 100
Rubidium-81m........... 1,000 Molybdenum-101......... 1,000
Rubidium-81............. 1,000 Technetium-93m.......... 1,000
Rubidium-82m........... 1,000 Technetium-93........... 1,000
Rubidium-83............. 100 Technetium-94m.......... 1,000
Rubidium-84............. 100 Technetium-94........... 1,000
Rubidium-86............. 100 Technetium-96m.......... 1,000
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491 DEPARTMENT OF HEALTH SERV/ICES DHS 157 Appendix F
Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Technetium-96........... 100 Indium-110 (4.9h) ........ 1,000
Technetium-97m ......... 100 Indium-111 .............. 100
Technetium-97........... 1,000 Indium-112 . ............. 1,000
Technetium-98........... 10 Indium-113m. . ........... 1,000
Technetium-99m. ......... 1,000 Indium-114m. . ........... 10
Technetium-99........... 100 Indium-115m. . ........... 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........... 1,000 Tin-110 ................ 100
Ruthenium-106. .......... 1 Tin-111 ................ 1,000
Rhodium-99m. ........... 1,000 Tn-113 ................ 100
Rhodium-99 ............. 100 Tin=117m................ 100
Rhodium-10Q............ 100 Tin-119m . ............... 100
Rhodium-101m........... 1,000 Tin-121m................ 100
Rhodium-101............ 10 Tin-121 ................ 1,000
Rhodium-102m. .......... 10 Tin-123m. ............... 1,000
Rhodium-102 ............ 10 Tin-123 ................ 10
Rhodium-103m. .......... 1,000 Tin-125 ................ 10
Rhodium-105............ 100 Tin-126 . ............... 10
Rhodium-106m. .......... 1,000 Tin=-127 ................ 1,000
Rhodium-107............. 1,000 Tin-128 ................ 1,000
Palladium-100............ 100 Antimony-115............ 1,000
Palladium-101. ........... 1,000 Antimony-116m .......... 1,000
Palladium-103............ 100 Antimony-116............ 1,000
Palladium-107............ 10 Antimony-117............ 1,000
Palladium-109............ 100 Antimony-118m .......... 1,000
Silver-102 . . ............. 1,000 Antimony-119............ 1,000
Silver-103 . .............. 1,000 Antimony-120 (16 min). ... 1,000
Silver-104m. . ............ 1,000 Antimony-120 (5.76 d). . . .. 100
Silver-104 . .............. 1,000 Antimony-122............ 100
Silver-105............... 100 Antimony-124m.......... 1,000
Silver-106m. ............. 100 Antimony-124............ 10
Silver=106 . .............. 1,000 Antimony-125............ 100
Silver-108m. . ............ 1 Antimony-126m.......... 1,000
Silver-110m .. ........... 10 Antimony-126............ 100
Silver-111 . .............. 100 Antimony-127............ 100
Silver-112 .. ............. 100 Antimony-128 (10.4 min). . . 1,000
Silver-115 . .............. 1,000 Antimony-128 (9.01 h). . . .. 100
Cadmium-104. ........... 1,000 Antimony-129............ 100
Cadmium-107............ 1,000 Antimony-130............ 1,000
Cadmium-109............ 1 Antimony-131............ 1,000
Cadmium-113m.......... 0.1 Tellurium-116 .. .......... 1,000
Cadmium-113............ 100 Tellurium-121m........... 10
Cadmium-115m.......... 10 Tellurium=-121............ 100
Cadmium-115............ 100 Tellurium-123m. . ......... 10
Cadmium-117m.......... 1,000 Tellurium-123............ 100
Cadmium-117............ 1,000 Tellurium-125m. . ......... 10
INdium-109.............. 1,000 Tellurium-127m. . ......... 10
Indium-110 (69.1 min) . .. .. 1,000 Tellurium-127 . ........... 1,000
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DHS 157 Appendix F WISCONSINADMINISTRATIVE CODE 492
Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Tellurium=129m. . ......... 10 Barium-131m............ 1,000
Tellurium=-129............ 1,000 Barium-131.............. 100
Tellurium=131m. . ......... 10 Barium-133m............ 100
Tellurium=-131............ 100 Barium-133.............. 100
Tellurium=-132............ 10 Barium-135m............ 100
Tellurium=-133m. . ......... 100 Barium-139.............. 1,000
Tellurium-133............ 1,000 Barium-140.............. 100
Tellurium=-134............ 1,000 Barium-141.............. 1,000
lodine-120m............. 1,000 Barium-142.............. 1,000
lodine-120. .............. 100 Lanthanum-131 .......... 1,000
lodine-121............... 1,000 Lanthanum-132 .......... 100
lodine-123............... 100 Lanthanum-135.......... 1,000
lodine-124. .............. 10 Lanthanum-137........... 10
lodine-125. . ............. 1 Lanthanum-138 .......... 100
lodine-126............... 1 Lanthanum-14Q.......... 100
lodine-128. .............. 1,000 Lanthanum-141 .......... 100
lodine-129. .............. 1 Lanthanum-142 .......... 1,000
lodine-130............... 10 Lanthanum-143 .......... 1,000
lodine-131............... 1 Cerium-134.............. 100
lodine-132m............. 100 Cerium-135.............. 100
lodine-132. . ............. 100 Cerium-137m............ 100
lodine-133. .............. 10 Cerium-=137.............. 1,000
lodine-134. .............. 1,000 Cerium-139.............. 100
lodine-135. . ............. 100 Cerium-141.............. 100
Xenon-120............... 1,000 Cerium-143.............. 100
Xenon-121............... 1,000 Cerium-144. ............. 1
Xenon-122. .............. 1,000 Praseodymium-136....... 1,000
Xenon-123. .............. 1,000 Praseodymium-137. ... ... 1,000
Xenon-125............... 1,000 Praseodymium-138m . . . .. 1,000
Xenon-127............... 1,000 Praseodymium-139....... 1,000
Xenon-129m............. 1,000 Praseodymium-142m . . . .. 1,000
Xenon—-131m............. 1,000 Praseodymium-142....... 100
Xenon-133m............. 1,000 Praseodymium-143....... 100
Xenon-133. .............. 1,000 Praseodymium-144. ... ... 1,000
Xenon-135m............. 1,000 Praseodymium-145....... 100
Xenon-135............... 1,000 Praseodymium-147. ... ... 1,000
Xenon-138............... 1,000 Neodymium-136.......... 1,000
Cesium-125.............. 1,000 Neodymium-138.......... 100
Cesium-127.............. 1,000 Neodymium-139m........ 1,000
Cesium-129.............. 1,000 Neodymium-139.......... 1,000
Cesium-130.............. 1,000 Neodymium-141.......... 1,000
Cesium-131 ............. 1,000 Neodymium-147.......... 100
Cesium-132.............. 100 Neodymium-149.......... 1,000
Cesium-134m. ........... 1,000 Neodymium-151.......... 1,000
Cesium-134.............. 10 Promethium-141.......... 1,000
Cesium-135m............ 1,000 Promethium-143.......... 100
Cesium-135.............. 100 Promethium-144. .. ....... 10
Cesium-136.............. 10 Promethium-145.......... 10
Cesium-137.............. 10 Promethium-146. ......... 1
Cesium-138.............. 1,000 Promethium-147.......... 10
Barium-126.............. 1,000 Promethium-148m. ....... 10
Barium-128.............. 100 Promethium-148.......... 10
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493 DEPARTMENT OF HEALTH SERV/ICES DHS 157 Appendix F
Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Promethium-149. .. ....... 100 Dysprosium=-159. . ........ 100
Promethium-150.......... 1,000 Dysprosium-165.......... 1,000
Promethium-151.......... 100 Dysprosium-166.......... 100
Samarium-141m.......... 1,000 Holmium-155............ 1,000
Samarium-141........... 1,000 Holmium-157 ............ 1,000
Samarium-142 . .......... 1,000 Holmium-159 ............ 1,000
Samarium-145........... 100 Holmium-161............ 1,000
Samarium-146........... 1 Holmium-162m. .......... 1,000
Samarium-147 . .......... 100 Holmium-162 ............ 1,000
Samarium-151........... 10 Holmium-164m. .......... 1,000
Samarium-153........... 100 Holmium-164 ............ 1,000
Samarium-155........... 1,000 Holmium-166m. .......... 1
Samarium-156........... 1,000 Holmium-166 ............ 100
Europium-145. .. ......... 100 Holmium-167 ............ 1,000
Europium-146. . .......... 100 Erbium-161.............. 1,000
Europium-147. ........... 100 Erbium-165.............. 1,000
Europium-148............ 10 Erbium-169.............. 100
Europium-149. . .......... 100 Erbium-171.............. 100
Europium-150 (12.62 h) ... 100 Erbium-172.............. 100
Europium-150 (34.2y). . . .. 1 Thulium-162............. 1,000
Europium-152m.......... 100 Thulium-166............. 100
Europium-152. .. ......... 1 Thulium-167............. 100
Europium-154. . .......... 1 Thulium=-170............. 10
Europium-155............ 10 Thulium=-171............. 10
Europium-156. ........... 100 Thulium=-172............. 100
Europium-157. .. ......... 100 Thulium=-173............. 100
Europium-158............ 1,000 Thulium=-175............. 1,000
Gadolinium-145.......... 1,000 Ytterbium-162. ........... 1,000
Gadolinium-146.......... 10 Ytterbium-166............ 100
Gadolinium=-147.......... 100 Ytterbium-167............ 1,000
Gadolinium-148.......... 0.001 Ytterbium-169............ 100
Gadolinium=-149.......... 100 Ytterbium-175............ 100
Gadolinium-151.......... 10 Ytterbium-177............ 1,000
Gadolinium=-152.......... 100 Ytterbium-178 ........... 1,000
Gadolinium-153.......... 10 Lutetium-169............. 100
Gadolinium=-159.......... 100 Lutetium=-170............. 100
Terbium-147............. 1,000 Lutetium-171............. 100
Terbium=149............. 100 Lutetium=-172............. 100
Terbium-150............. 1,000 Lutetium-173............. 10
Terbium-151............. 100 Lutetium-174m........... 10
Terbium-153............. 1,000 Lutetium-174. ............ 10
Terbium-154............. 100 Lutetium-176m........... 1,000
Terbium-155............. 1,000 Lutetium-176. ............ 100
Terbium-156m (5.0 h) ... .. 1,000 Lutetium=-177m........... 10
Terbium-156m (24.4 h) . ... 1,000 Lutetium-177............. 100
Terbium-156............. 100 Lutetium-178m........... 1,000
Terbium-157............. 10 Lutetium-178............. 1,000
Terbium-158............. 1 Lutetium-179............. 1,000
Terbium-160............. 10 Hafnium-170............. 100
Terbium-161............. 100 Hafnium-172............. 1
Dysprosium=155.......... 1,000 Hafnium-173............. 1,000
Dysprosium-157.......... 1,000 Hafnium-175............. 100
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Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Hafnium-177m........... 1,000 Iridium=-195m ............ 1,000
Hafnium-178m........... 0.1 Iridium=195.............. 1,000
Hafnium-179m........... 10 Platinum-186............. 1,000
Hafnium-180m........... 1,000 Platinum-188............. 100
Hafnium-181............. 10 Platinum-189............. 1,000
Hafnium-182m........... 1,000 Platinum-191 ............ 100
Hafnium-182............. 0.1 Platinum-193m........... 100
Hafnium-183............. 1,000 Platinum-193............. 1,000
Hafnium-184............. 100 Platinum-195m........... 100
Tantalum-172............ 1,000 Platinum-197m........... 1,000
Tantalum-173............ 1,000 Platinum-197............. 100
Tantalum-174............ 1,000 Platinum-199............. 1,000
Tantalum-175............ 1,000 Platinum-200............. 100
Tantalum-176............ 100 Gold-193................ 1,000
Tantalum-177............ 1,000 Gold-194................ 100
Tantalum-178............ 1,000 Gold-195................ 10
Tungsten-188............ 10 Gold-198m .............. 100
Rhenium-177............ 1,000 Gold-198................ 100
Rhenium-178 ............ 1,000 Gold-199................ 100
Rhenium-181............ 1,000 Gold-200m .............. 100
Rhenium-182 (12.7h).. ... 1,000 Gold-200................ 1,000
Rhenium-182 (64.0 h). .. .. 100 Gold-201................ 1,000
Rhenium-184m........... 10 Mercury=193m . .......... 100
Rhenium-184 ............ 100 Mercury-193............. 1,000
Rhenium-186m........... 10 Mercury=194............. 1
Rhenium-186 ............ 100 Mercury—=195m . .......... 100
Rhenium-187............. 1,000 Mercury=195............. 1,000
Rhenium-188m. .......... 1,000 Mercury=197m . .......... 100
Rhenium-188 ............ 100 Mercury=197............. 1,000
Rhenium-189............ 100 Mercury—=199m . .......... 1,000
Osmium-180............. 1,000 Mercury-203............. 100
Osmium-181............. 1,000 Thallium-194m........... 1,000
Osmium-182............. 100 Thallium-194. ............ 1,000
Osmium-185............. 100 Thallium=-195............. 1,000
Osmium-189m........... 1,000 Thallium-197............. 1,000
Osmium=-191m........... 1,000 Thallium-198m........... 1,000
Osmium-191............. 100 Thallium-198. ............ 1,000
Osmium-193............. 100 Thallium-199............. 1,000
Osmium-194............. 1 Thallium-201............. 1,000
Iridium-182 . ............. 1,000 Thallium-200............. 1,000
Iridium-184 . ............. 1,000 Thallium-202. ............ 100
Iridium=185.............. 1,000 Thallium-204. ............ 100
Iridium=-186.............. 100 Lead-195m.............. 1,000
Irdium=-187 . ............. 1,000 Lead-198................ 1,000
Iridium-188.............. 100 Lead-199................ 1,000
Iridium-189 .. ............ 100 Lead-200................ 100
Iridium=-190m ............ 1,000 Lead-201................ 1,000
Iridium=190.............. 100 Lead-202m.............. 1,000
Iridium-192m (1.4 min) . ... 10 Lead-202................ 10
Iridium-192 (73.8d)....... 1 Lead-203................ 1,000
Iridium-194m ............ 10 Lead-205................ 100
Iridium=-194 . ............. 100 Lead-209................ 1,000
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Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
Lead-210................ 0.01 Protactinium-234......... 100
Lead-211................ 100 Uranium-230............. 0.01
Lead-212................ 1 Uranium-231............. 100
Lead-214................ 100 Uranium-232............. 0.001
Bismuth-200............. 1,000 Uranium-233............. 0.001
Bismuth-201............. 1,000 Uranium-234. ... ......... 0.001
Bismuth-202............. 1,000 Uranium-235. . ........... 0.001
Bismuth-203............. 100 Uranium-236............. 0.001
Bismuth-205............. 100 Uranium-237............. 100
Bismuth-206............. 100 Uranium-238............. 100
Bismuth-207............. 10 Uranium-239............. 1,000
Bismuth-210m ........... 0.1 Uranium-240. . ........... 100
Bismuth-210............. 1 Uranium-natural. .. ....... 100
Bismuth-212............. 10 Neptunium-232. . ......... 100
Bismuth-213............. 10 Neptunium-233. . ......... 1,000
Bismuth-214............. 100 Neptunium—234. . ... ... ... 100
Polon!um—203 ............ 1,000 Neptunium—235 .......... 100
POIOnlUm_205 ............ 1,000 Neptunlum—236 (115E+5 y) 0.001
Polon!um—207 ............ 1,000 Neptunium-236 (22.5h) . . . 1
Polonium-210............ 0.1 Neptunium-237. . .. ....... 0.001
Astat!ne—207 ............. 100 Neptunium-238. . .. ... .. .. 10
Astatine-211............. 10 Neptunium-239. . ... ...... 100
2:322:252 1 Neptunium-240. . ......... 1,000
. Plutonium-234............ 10

Francium-222............ 100 Plutonium—235 1.000
Francium-223............ 100 Ly ’

. Plutonium-236............ 0.001
Radium-223 ............. 0.1 .
Radium-224 01 PIuton!um—237 ............ 100
Radium-225 . . . .. 0.1 Pluton!um—238 ........... 0.001
Radium-226 . . 0.1 PIuton!um—239L ........... 0.001
Radium-227 . . . . ... 1,000 PIuton!um—240 ........... 0.001
Radium-228 . ... ... 0.1 PIuton!um—24l ........... 0.01
Actinium-224 ... 1 PIuton!um—242 ........... 0.001
Actinium—225 .. .......... 0.01 Plutonium-243 ........... 1,000
Actinium=226 ... ......... 0.1 Pluton!um_244. ........... 0.001
Actinium=-227 .. .......... 0.001 Plutonium-245 .. ......... 100
Actinium—-228 . ... ... ... .. 1 Amer!c!um—237 ........... 1,000
Thorium-226............. 10 Americium-238. . ......... 100
Thorium-227............. 0.01 Americium=239........... 1,000
Thorium-228. . ........... 0.001 Americium-240........... 100
Thorium-229. .. ... ....... 0.001 Americium-241........... 0.001
Thorium=230. . ........... 0.001 Americium-242m......... 0.001
Thorium=-231............. 100 Americium=242. . ......... 10
Thorium=232. .. .......... 100 Americium-243........... 0.001
Thorium=234. ............ 10 Americium-244m......... 100
Thorium-natural . .. ....... 100 Americium-244. . ......... 10
Protactinium-227 .. ....... 10 Americium-245........... 1,000
Protactinium-228 . ........ 1 Americium-246m......... 1,000
Protactinium-230......... 0.1 Americium-246........... 1,000
Protactinium-231......... 0.001 Curium-238.............. 100
Protactinium-232 . ........ 1 Curium-240.............. 0.1
Protactinium-233......... 100 Curium-241.............. 1
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Radionuclide Quantity (uCi) Radionuclide Quantity (uCi)
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. . ................ Q.01

Note: For purposes of 8HS 157.29 (2) (e)5) (a)and sDHS 157.32 (1) (ajvhere there is involved a combination of radio
nuclides in known amounts, the limit for the combination shall be derived as follows: determine, for each radionuclide in the com
bination, 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 listablalTColumns 1 and 2,
of Appendix E, rounding to the nearest factor of 10 and constraining the values listed between 37 Bgq and 37 MBq (0.001 and 1,000
uCi). Values of 3.7 MBq (10Q.Ci) have been assigned for radionuclides having a radioactive half-life in excess of E+9 years,
except rhenium, 37 MBq (1,0Q4Ci), to take into account their low specific activity
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Chapter DHS 157
APPENDIX G

Requirements for T ransfer of Low-level Radioactive W aste
for Disposal at Land Disposal Facilities and Manifests

Sectionl. — Manifest.

The shipment manifest shatbntain the name, address and telephone number of the person generating the waste.
The manifest shall also include the name, address and teleptuonieer or the name and the Environmental
ProtectionDepartment hazardous waste identification number of the person transporting the waste to the land
disposalfacility. The manifest shall also indicate: a physical description of the waste, the volume, radionuclide
identity and quantity the total radioactivity and the principal chemical form. The solidification agent shall be
specified. Waste containing more than 0.1 percent chelating agents by weight shall be identified and the weight
percentagef the chelating agent estimatedastés classified as Class A, Class B or Class C in Section | of Appendix

H shall be clearly identified as such in the manifest. The total quahttg radionuclides hydrogen-3, carbon-14,
technetium-99and iodine-129 shall be shown. The manifest required by this paragrapie slhipping papers
usedto meet the Department ofrdhsportation or the Environmental Protection Department regulations or
requirement®f the receiverprovided all the required information is includedopies of manifests required by this
sectionmay be legible carbon copies or legible photocopies.

Section Il. — Certification.

Thewaste generator shall include in the shipment manifest a certification that the transported materials are properly
classified,described, packaged, marked and labeled and are in proper condition for transportation according to the
applicableregulations of the Department afafisportation and the department. An authorized representative of the
wastegenerator shall sign and date the manifest.

Section Ill. — Control and facking.

(@) Anyradioactive waste generator who transfers radioactive waste to a land disposal facility or a licensed waste
collector shall comply with the requirements in (a) (1) through (8). Any radioactive waste generator who
transfersvaste to a licensed waste processor who treagpackages waste shall comply with the requirements
of (a) (4) through (8). A licensee shall:

(1) Preparall wastes so that the waste is classified accordiSgd¢ton | of Appendix H and meets the waste
characteristicsequirements in Section Il of Appendix H;

(2) Labeleach package of waste to identify whether it is Chassaste, Class B waste, Class C waste or
greaterthan Class C waste under Section | of Appendix H;

(3) Conducta quality control program to ensure compliance with Section | and Il of Appendix H; the
programshall include management evaluation of audits;

(4)  Prepare shipping manifests to meet the requirements of Section | and II;

(5) Forwarda copy of the manifest the intended recipient, at the time of shipment, or deliver to a collector
atthe time the waste is collected, obtaining acknowledgment of receipt in the form of a signed copy of
themanifest or equivalent documentation from the collector;

(6) Include one copy of the manifest with the shipment;

(7)  Retaina copy of the manifesind documentation of acknowledgment of receipt as the record of transfer
of licensed material as required byp$1S 157.13 (15)and

(8) Forany shipments or any portion of a shipmentvithich acknowledgment of receipt has not been
receivedwithin the times set forth in this section, conduct an investigation under Section Ill (e).
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(b) Any waste collector licensee who handles only prepackaged waste shall:

(1)

2

®3)
4
(®)

(6)

Acknowledgereceipt of the waste from the generator within 1 week of relogipturning a signed copy
of the manifest or equivalent documentation;

Preparea new manifest to reflect consolidated shipments; the new manifest shall serve as a listing or
indexfor the detailed generator manifests. Copies of the generator manifests shall be a paevof the
manifest. The waste collector mgyepare a new manifest without attaching the generator manifests,
providedthe new manifest contairfer each package the information specified in Section I. The
collector licensee shall certify that nothing has been done to the waste that would invalidate the
generator’'sertification;

Forward a copy of the new manifest to the land disposal facility operator at the time of shipment;
Include the new manifest with the shipment to the disposal site;

Retainacopy of the manifest and documentation of acknowledgement of receipt as the record of transfer
of licensed material as requirbg s.DHS 157.13 (15and retain information from generator manifest
until the license is terminated and disposition is authorized by the department; and

Forany shipments or any portion of a shipment for which acknowledgement of receipt is not received
within the times set forth in this section, conduct an investigation under Section Il (e).

(c) Any licensed waste processor who treats or repackages wastes shall:

1)

)

®3)

(4)

()

(6)

()

(8)

9)

Acknowledgereceipt of the waste from the generator within 1 week of relogimturning a signed copy
of the manifest or equivalent documentation;

Preparex new manifest that meets the requirements of Section | and Il. Preparation of the new manifest
reflectsthat the processor is responsible for the waste;

Preparall wastes so that the waste is classified accordiBgdtion | of Appendix H and meets the waste
characteristicsequirements in Section Il of Appendix H;

Labeleach package of waste to identify whether it is Class A waste, Class B waste or Class C waste, under
Sectionl and Il of Appendix H;

Conducta quality control program to ensure compliance with Section | and Il of AppendixhE.
programshall include management evaluation of audits;

Forwarda copy of the new manifest to the disposal site operator or waste collector at tlé time
shipment,or deliver to a collector d@he time the waste is collected, obtaining acknowledgement of
receiptin the form of a signed copy of the manifest or equivalent documentation by the collector;

Include the new manifest with the shipment;

Retaincopies of original manifests amtbw manifests and documentation of acknowledgement of
receiptas the record of transfer of licensed material required DifS. 157.13 (15)

Forany shipment or portion of a shipment for whadknowledgement is not received within the times
setforth in this section, conduct an investigation under Section Ill (e).

(d) The land disposal facility operator shall:

(1)

2

Acknowledgereceipt of the waste withiniieek of receipt by returning a signed copy of the manifest

or equivalent documentation to the shipp€&he shipper to be notified is the licensee who last possessed
the waste and transferred the waste to the operdtbe returned copy of the manifest or equivalent
documentatiorshall indicate any discrepancies between materials listed on the manifest and materials
received;

Maintaincopies of all completed manifests or equivalent documentation until license termination;
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Notify the shipperthat is, the generatathe collector or processgrand the department when any
shipmentor portionof a shipment has not arrived within 60 days after the advance manifest was received
unlessnotified by the shipper that the shipment has been cancelled.

(e) Anyshipment or portion of a shipment for which acknowledgement is not received within the times set forth
in this section shall:

1)

()

Beinvestigated by the shipper if the shipper has not received notification or receipt within 20 days after
transfer,;

Betraced and reported to the generaftine investigation shall include tracing the shipment and filing
areport with the department. Each shipper who conducésea investigation shall file a written report
with the department within 2 weeks of completion of the investigation.
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Chapter DHS 157
APPENDIX H

Classification and Characteristics of Low-level
Radioactive W aste

Sectionl. — Classification of Radioactive &8te for Land Disposal.

(@) Considerations.Determination of the classification of radioactive wasimlves 2 considerations. First,
consideratiormust be given to the concentration of long-lived radionuclides, and their shorter-lived precursors,
whosepotential hazard will persist long after such precautions as institutional controls, improved waste form, and
deepemisposal have ceasamlbe effective. These precautions delay the time when long-lived radionuclides could
causeexposures. In addition, the magnitude of the potential dose is limited by the concentration and availability of
theradionuclide at the time of exposure. Second, consideration must be given to the concentration of shorter-lived
radionuclidedor which requirements on institutional controls, waste form, and disposal methodectieesf

(b) Classes of waste.

(1) Class A waste is waste that is usually segregated from other waste classes at the disposal site. The physical
form and characteristics of Class A waste must meet the minimum requirements set forth in Section Il (a). If
ClassA waste also meets the stability requirements set forth in Section Il (b), it is not necessary to segregate
the waste for disposal.

(2) Class B waste is waste that must meet mgmrous requirements on waste form to ensure stability after
disposal. The physical form and characteristics of Classaste must meet both the minimum and stability
requirementset forth in Section II.

(3) Class C waste is waste that not only must meet more rigorous requirements on waste form to ensure stability
but also requires additional measures at the disposal famliprotect against inadvertent intrusion. The
physicalform and characteristics of Class C waste must meet both the minimum and stability requirements set
forth in Section Il.

(4) Waste that is not generally acceptable for near—surface disposal is waste for which form and disposal
methodsshall be diferent, and in general more stringent, thfiawse specified for Class C waste. Such waste
mustbe disposed of in a geologic repository as definddi€FR 60

(c) Classification determined by long-lived radionuclidéghe radioactive waste contains only radionuclides listed
in Table 1V, classification shall be determined as follows:

(1) If the concentration does not exceed 0.1 times the valugbia TV, the waste is Class A.

(2) If the concentration exceeds 0.1 times the valualeTV, but does not exceed the value &ble 1V, the
wasteis Class C.

(3) If the concentration exceeds the valueabl€ I\, the waste is not generally acceptable for land disposal.

(4) For wastes containing mixtures of radionuclides listedahler IV, the total concentration shall be
determineddy the sum of fractions rule described in Section | (g).
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TABLE IV
Concentration
Radionuclide Curie/Cubic Mete¥ Nanocurie/Grar¥
C-14 8
C-14 in activated metal 80
Ni=59 in activated metal 220
Nb-94 in activated metal 0.2
Tc-99 3
1-129 0.08
Alpha emitting transuranic radionuclides with half-life 100
greater than 5 years
Pu-241 3,500
Cm-242 20,000
Ra-226 100

a/ To convert the Ci/m3 values to gigabecquerel (GBq) per cubic meter, multiply the Ci/m3 value by 37.
b/ To convert the nCi/g values to becquerel (Bq) per gram, multiply the nCi/g value by 37.

(d) Classificatiordetermined by short-lived radionuclidd$ the waste does not contain any of the radionuclides
listedin Table 1V, classification shall be determined based on the concentrations shoalsienvT However as
specifiedin Section 1 (f), if radioactive waste does not contain any nuclides listed in eatblerlV or V it is Class

A.

(1) If the concentration does not exceed the value in Column 1, the waste is Class A.

(2) If the concentration exceeds the value in Column 1 but does not exceed the value in Column 2, the waste
is Class B.

(3) If the concentration exceeds the value in Column 2 but does not exceed the value in Column 3, the waste
is Class C.

(4) If the concentration exceeds the value in Column 3, the waste is not generally acceptable for near—surface
disposal.

(5) For wastes containing mixtures of the radionuclides listecableTV the total concentration shall be
determinedby the sum of fractions rule described in Section | (g).

TABLE V
) ] Concentration Curie/Cubic Mete¥
Radionuclide Column 1 Column 2 Column 3
Total of all radionuclides with less than 700 * *
5-year half-life
H-3 40 * *
Co-60 700 * *
Ni-63 3.5 70 700
Ni—63 in activated metal 35 700 7000
Sr-90 0.04 150 7000
Cs-137 1 44 4600

a/ Note: To convert the Ci/m3 value to gigabecquerel (GBq) per cubic meter, multiply the Ci/m3 value by 37. There are no limits
established for these radionuclidesin Class B or C wastes. Practical considerations such as the effects of external radiation and
internal heat generation on transportation, handling, and disposal will limit the concentrations for these wastes. These wastes shall
be Class B unless the concentrations of other radionuclides in Table V determine the waste to be Class C independent of these
radionuclides.

(e) Classification determined by both long— and short-lived radionuclitfethe radioactive waste contains a
mixture of radionuclides, some of which are listed able |V and some of which are listed iable V classification
shallbe determined as follows:
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(1) If the concentration of a radionuclide listed &ble 1V does not exceed 0.1 times the value listecineT
IV, the class shall be that determined by the concentration of radionuclides listdxdieit T

(2) If the concentration of a radionuclide listed able IV exceeds 0.1 times the value listedabl& I\, but
does not exceed the value iable IV, the waste shall be Class C, provideddbecentration of radionuclides
listedin Table V does not exceed the value shown in Column 2laETV

(f) Classification of wastes with radionuclides other than those listeablasllV and V If the waste does not contain
anyradionuclides listed in eithealble IV or V it is Class A.

(9) _The sum of the fractions rule for mixtures of radionuclides. determining classification for waste that contains

a mixture of radionuclidesit is necessary to determine the sum of fractions by dividing each radionsiclide’
concentratiorby the appropriate limit and adding the resulting values. The appropriate limits must all be taken from
thesame column of the same tablEhe sum of the fractions for the column must be less than 1.0 if the waste class
is to be determined by that column. Example: A waste contains Sr—90 in a concentration of 1.855BGiM?)

and Cs—-137 in a concentration of 814 GB§/(22 Ci/mP). Since the concentrations both exceed the values in
Column1, Table V they must be compared to Column 2 values. For Sr—90 fraction, 50/150 = 0.33., for Cs—-137
fraction,22/44 = 0.5; the sum of the fractions = 0.83. Since the sum is less than 1.0, the waste is Class B.

(h) Determination of concentrations in wast&fie concentration of a radionuclide may be determined by indirect
methods such as use of scaling factors which riiaieferred concentration of one radionuclide to another that is
measuredor radionuclide material accountabiliti/thereis reasonable assurance that the indirect methods can be
correlatedwith actual measurements. The concentration of a radionuclide may be averaged over the volume of the
waste or weight of the waste if the units are expressed as becquerel (hanocurie) per gram.

Section Il. — Radioactive Wéte Characteristics.

(a) The following are minimum requirements for all classes of waste and are intended to facilitate handling and
provideprotection of health and safety of personnel at the disposal site.

(1) Wastes shall be packaged in conformance with the conditions of the license issued to the site operator to
which the waste will be shipped. Where the conditions of the site license are more restrictive than the provisions
of this section, the site license conditions shall govern.

(2) Wastes may not be packaged for disposal in cardboard or fiberboard boxes.
(3) Liquid waste shall be packaged infmiént absorbent material to absorb twice the volume ofidfuéd.

(4) Solid waste containing liquid shall contain as little free—standing and non—corrosive liquid as is reasonably
achievablebut in no case shall the liquid exceed 1 percent of the volume.

(5) Waste may nobe readily capable of detonation or of explosive decomposition or reaction at normal
pressuresind temperatures, or of explosive reaction with water

(6) Waste may not contain, or be capable of generating, quantities of toxic gases, vapors, or fumes harmful to
persondransporting, handling, or disposing of the waste. This does not apply to radioactive gaseous waste
packagedunder Section Il (a) (8).

(7) Waste must not be pyrophoric. Pyrophoric materials contained in wastes shall be treated, prepared, and
packagedo be nonflammable.

(8) Wastes in a gaseous form shall be packaged at an absolute pressure that does not exceed 1.5 atmospheres

at2(°C. Total activity may not exceed 3.7 TBq (100 Ci) per container

(9) Wastes containing hazardous, biological, pathogenic, or infectious material shall be treated to tieeluce to
maximumextent practicable the potential hazard from the non-radiological materials.

(b) The following requirements are intended to provide stabilithefwaste. Stability is intended to ensure that
thewaste does not degrade anfeetf overall stability of the site through slumping, collapse, or other failure of the
disposalunit and thereby lead to water infiltration. Stability is also a factor in limiting exposure to an inadvertent
intruder, since it provides a recognizable and nondispersible waste.

(1) Waste shall have structural stabilités structurally stable waste form will generally maintain its physical
dimensionsand its form, undethe expected disposal conditions such as weight of overburden and compaction
equipmentthe presence of moisture, and microbial actiatyd internal factors such as radiatidiees and

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266-3151. Register January 2009 No. 637


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix H WISCONSINADMINISTRATIVE CODE 504

chemicalchanges. Structural stability may be provitgdhe waste form itself, processing the waste to a stable
form, or placing the waste in a disposal container or structure that provides stability after disposal.

(2) Notwithstanding the provisions in Section Il (a) (3) and (4), liquid wastegastes containing liquid, shall

be converted into a form that contains as little free—standing and non-—corrosive liquid as is reasonably
achievablebut in no case shall the liquid exceed 1 percent of the volume of the waste when the waste is in
disposal container designed to ensure stapdit.5 percent of the volume of the waste for waste processed

to a stable form.

(3) \Woid spaces within the waste and between the waste and its package shall be reducedt¢ntthe
practicable.

Sectionlll. — Labeling.

Eachpackage of waste shdie clearly labeled to identify whether it is Class A, Class B or Class C waste, under
Sectionl.
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Chapter DHS 157
APPENDIX |

Quantities for Use with Decommissioning under Section DHS 157.15
NOTE: To convertuCi to kBq, multiply theuCi value by 37.

Material Microcurie
AMENICIUM =24 L. . . . e 0.01...
ANtIMONY =02 . L e 100.. ..
ANLMONY =124 . . . . e e 10.. ...
ANLMONY =125 . . . 10... ..
ATSENIC—7 3. . o o e e 100....
ATSENIC—T 4. . . e e 10.....
ATSENIC=7 8. . . . . e e e 10.....
ATS BN C=7 7. . . o e 100. ...
BariUm=L3 L. . . .. e 10.....
BariUm=—133 . . . . 10.....
Barium=L40. . . . . 10.....
BismMUIN =200 . . . ... e e e 1......
BrOMINE—8 2. . . . . 10.....
Cadmium=100. . . . .. 10.....
Cadmium=Td5m . . ... e 10....
Cadmium =105 . . . . 100.. ..
CalCiUM =S . L L 10.....
CalCiUM =T . . e 10.....
CarbON =14, . . 100. ...
CeriUM =LA L. . . . e 100. . ..
CeriUM =LA, . . . e 100. . ..
CeriUM= A4, . e 1......
CESIUM =L . . . e 1,000. ..
CESIUM =L 3AM . . . 100.. ..
CESIUM= 3. . . . e 1......
CESIUM =3, . . . o 10.....
CESIUM =30, . . ... e 10.....
CESIUM =37, . .. e e 10.....
ChlOrNE=36. . . . .. 10.....
ChloriNE=38. . . . .. 10.....
ChromiUM =5 . . . e 1,000..
Cobalt=B8mM. . . ... 10.....
Cobalt=58. . . .. e e 10.....
Cobalt=680. . . . . .o e 1......
COPPEI—04. . . . 100. ...
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Material Microcurie

DY SPrOSIUM= LB, . . . . . 10....
DYSPrOSIUM=166. . . . ..t e e 100...
ErbiUM =169, . . . 100. ...
ErDIUM =7 L. . 100. . ..
EUropium=1530.2 N) . .. .. e e 100. ..
BUIOPIUM =152 (L3 W) . o oottt et e e e 1.....
BUIODIUM =5, . . 1......
BUrOPIUM =D, . . 10. .. ..
FIUONNE =18 . . . o e 1,000 ..
GadolinNiUM=153 . . . . 10....
GadoliniUm=159 . . . ... 100. ..
GalliUm=7 2 . . e e e 10.....
GerMaANIUM =7 L. . . .. e e O.....
GOld=108 . . . . 100. ...
GOld=100 . . . . e e 100. ...
Hafnium=L8 L. . . . .. e e 10.. ...
HOIMIUM =166 . . . .. 100 ...
HYdrogen—3. . . . . e 1,000. ..
INAIUM =M. . .o e 100. . ..
INIUM =204, . .o e 10.. ...
INdIUM=2d M. . . .. e 100. . ..
INAIUM =00 . . . e 10.....
I0dINE=025. . . . e 1......
I0dINE=126. . . ... e e 1......
10diNE=120. . . . . Q.1.....
I0dINE=13 . . . . e e e 1......
I0dINE=—132. . . . e 10.....
I0dINE=133. . . . e e 1......
I0dINE=134. . . . e 10.....
I0dINE= L35, . . . e e 10.....
UM =102 . L 10.....
INdIUM =194 . . 100. . ..
IFON= DS . . e e 100. ...
ITON=50 . L 10.....
KIYPtON =85 . . . e 100. ...
K P ON =87 . . . 10.....
Lanthanum=L40 . . . ... e 10....
LULEtiUM =7 7. . . o 100. . ..
MaNgaNESE =0 . . . . 10.. ...
MaNgaNESE = . . . . 10.....
MaNQANESE=56 . . . . . . e e 10.. ...
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Material Microcurie

M UY=L M . . o 100 ...
M UY=L 07 . . oo e 100. . ..
MErCUIY =203 . . . 10.. ...
MOlYDdENUM=09 . . . . . e 100...
NeOdYMIUM =L 7. . . . e e e e 100...
NeOdYMIUM =140, . . . 100. ..
NICKEI=59 . . . o e e 100. ...
NICKEI=6B3. . . . e 10.....
NICKEI=B5 . . . . 100. ...
NIODIUM=O8M . . . e e 10.....
NIODIUM =S . . . 10.....
NIODIUM =07 . . L 10.....
OSMIUM =85, . . . e 10.. ...
OSMIUM =L M . . .o e 100 ...
OSMIUM =19 . . .. e 100. . ..
OSMIUM =193, . . . 100. . ..
Palladium=—103. . . . .. 100 ...
Palladium=—100. . . . . .. 100.. ..
PROSPNOrUS=32. . . . e 10.. ...
PlatinUM =L . . .. 100.. ..
PlatinUM =10 8M. . . ... 100. ..
PlatiNUM =103, . . . . 100. ...
PlatiNUM =L O 7M. . . .. 100...
PlatinUM =107, . . ... e e 100. . ..
PIUtONIUM =230 . . .. 0.01...
PolonNIUM =200, . . . 0.1L....
PoOtaSSIUM =42 . . . .. e 10.. ...
PraseodymiUm =142 . . . . .. e 100. ..
Praseodymium =143 . . . ... ... e 100. ..
Promethium =147, . . . e 10....
Promethium=—140. . . . . . e 10....
RadIUM =226, . . . . 0.01...
RhENIUM =188 . . . ... e 100. . ..
RRENIUM =188 . . . ... e e 100. . ..
RNOdIUM=L08M. . . .. 10Q...
RNOdIUM =108 . . .. e e e 100.. ..
RUDIdIUM=86. . . . ... e e e 10.. ...
RUDIdIUM =87 . . . . e e e 10.. ...
RUINENIUM =07, . . 100 ...
RUINENIUM =10 S, . . . .. e e e e 10....
RUIheNIUM =105, . . . .. e 10....
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Material Microcurie
RUIheniuUmM=106. . . . . ... e e e 1.....
SaMaAriUM =L L . . . 10.. ...
SaAMaANUM =153 . . . . 100.. ..
SCANAIUM=AB. . . . . 10.. ...
SCaANAIUM =T, . . 100. . ..
SCaANIUM =48, . . . 10.. ...
SelENIUM =7 S . . L e e 10.....
SIICON=3 L . . . 100. ...
SIVEI=L05 . . . e e 10.....
SIVEI=LL0M. . . 1......
SIVEI=dL . . 100....
SOIUM =22, . . 1......
SOAIUM =24, . . 10.....
SONtIUM =85, . . . 10.. ...
SONtUM =80, . . . . e 1......
StroNtiUM=90. . . . .. 01l....
StONtUM =0 L. . . . e e 10.. ...
SONtIUM =0, . . . 10.. ...
SUIUI =35, . o e 100. ...
Tantalum=—182 . . . .. 10.. ...
TeChNetiUM =06 . . . . .. e e e 10.....
TeChNetiUM =0 7ML . . . . e e 100...
TeChNetiUM =0 . . . e e e e e 100.. ..
TeChNetiUM =00 . . . .. e 100...
TechnetiUM =00 . . . . . e 10.. ...
TellurUM =L 25, . . . 10....
TellUrUM =2 7M. . . . e e 10....
TelluriumM=d27 . . . e 100 ...
TellUrUM =20, . . . 10....
Tellurium =129 . . . . e 100 ...
TellUrUM =L LM, . . . 10....
TellUrUM =032 . . . o e 10.. ...
TerbiUM =160 . . . ... 10.. ...
Thallium=200. . . ... 100. . ..
Thallium=20. . . . . 100. . ..
Thallium=202. . . .. 100. . ..
Thallium=—204. . . . . 10.. ...
Thorium (Natural) . .. ... 100. ..
ThUlUM =170 . . 10.. ...
ThUlUM =7 L . L e 10.. ...
TiN=003 . . 10.....
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Material Microcurie
TiN=d2 L e e 10.....
TUNGSIEN— A8 . . . . 10.. ...
TUNGSIEN= A8 . . . . 10.....
TUNGSIEN= A8 7 . . . . 100. . ..
Uranium(naturaly . . ... 100. . .
Uranium=—238. . . .. e 0.0L...
UraniUm=—234. . . . . 001 ...
Uranium=—235. . . .. e 0.01L...
NaNadiUM =48, . . . 10.. ...
XENON=L 8 IM. . oottt e e 1,000 ..
XENON= L33 . 100. ...
XENON= A3, . o o 100. ...
YHerDIUM =75, . . . e 100 ...
YU =00 . . . .o 10.....
YU = . . L L 10.....
Y UM = . L L L e 100. ...
Y UM =03 . . . 100
ZINC=B . o 10.....
ZINC— BOM L L 100
ZINC=00 . . e 1,000
ZIrCONMIUM =3, . . . 10.. ...
ZITCONIUM =D, . . . e 10.. ...
ZICONMIUM =7, . e 10.. ...
Any alpha emitting radionuclide not listed above or

mixtures of alpha emitters of unknown compositian . . . ... ... 0.01L

Any radionuclide other than alpha emitting radionuclides,
not listed above or mixtures of beta emitters of unknown
COMPOSIEION . . o e e 01.....

' Basedon alpha disintegration rate of Th—232, Th-230 and their daughtedpcts.

4 Basedon alpha disintegration rate of U-238, U-234, and U-235

Note: Where there is involved a combination of isotopes in known amounts, the limit for the combination should be derived as
follows: Determine, for each isotope in the combination, the ratio between the quantity present in the combination and the limit
otherwise established for the specific isotope when not in combination. The sum of the ratios for all the isotopes in the combina
tion may not exceed “1” — that is, unity
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Chapter DHS 157
APPENDIX J

Subjects to be Included in Training Courses
for Well Logging Supervisors

l. Fundamental s of Radiation Safety

A. Characteristics of radiation
B.  Unitsof radiation dose and quantity of radioactivity
C.  Significance of radiation dose and hazards of exposure to radiation
1. Radiation protection standards
2. Biological effects of radiation dose
D. Levelsof radiation from sources of radiation
E. Methods of minimizing radiation dose
1. Working time
2. Working distances
3. Shielding
F.  Radiation safety practicesincluding prevention of contamination and methods of decontamination

. Radiation Detection Instrumentation to be Used

A. Useof radiation survey instruments
1. Operation
2. Cdlibration
3. Limitations
B.  Survey techniques
C.  Useof personnel monitoring equipment

[I. Equipment to be Used

A. Handling equipment

B.  Sourcesof radiation

C. Storage and control of equipment
D. Operation and control of equipment

IV. The Requirements of Pertinent Federal and State Regulations

V. The Licensee's or Registrant’s Written Operating and Emergency Procedures
VI. The Licensee's or Registrant’s Record Keeping Procedures
VII. Case histories of well logging accidents
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Chapter DHS 157

APPENDIX K

Example of Plaque for Identifying Wells Containing Sealed Sources
Containing Radioactive Material Abandoned Downhole

Thesize of the plague should be convenient for use on active or inactive wells, e.g., a 17—-cm (7-inch) square and
atleast 3 mm (1/8) thick. Letter size of the word “CAUTION” should be approximately twice the letter sibe of
restof the information, e.g., 2-inch and 1-inch letter size, respectively

{(NAME OF COMPANY
{SECOND HEADING OF NAME OF COMPANY )

PR PR
b8 CAUTION 44

{QUANTITY AND TYPE OF RADIOACTIVE MATERIAL}
{DATE LOST AND DEPTH OF RADIOACTIVE MATERIAL}
DO NOT RE-ENTER THIS WELL BEFORE CONTACTING:

RADIATION PROTECTION SECTION
WI DEPARTMENT OF HEALTH SERVICES
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APPENDIX L

Topics to be Covered in the Cross—training of
Operators of Pet/Ct Systems

I.  TheCT Computer

Hardware diferences between CT and PET
The data acquisition system

Software

Algorithms

Postprocessing techniques

Keyboard layout

Peripheral device orientation

Image displaymanipulation, recording and archiving
Image quality in CT

The computed tomography process

Spiral computed tomography

CT, applied terminology

Procedure protocols

CT exam procedures

DICOM/PACS

OZZrA&~"IOMMUO®P

II. Contrast Media Used in CT Procedures
A. Contrast media agents
B. Adverse reactions
C. Emegency response equipment and procedures

lll. Image Quality in CT
A. Determinants
B. Influencing factors
C. Measurements
D. Quality control procedures

IV. The CT Process

A. Data acquisition methods
B. The data acquisition system and components

V. Spiral CT Protocols and Procedures (if appropriate)

VI. Radiation Protection in CT
A. Dose reduction techniques

B. Technique determination
VIl. CT Sectional Anatomy

Note: Details of the curriculum may be found at the following web site:
http://www.asrt.org/educators/asrt—curricula/pet—ct
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APPENDIX M

Information to be Submitted by Persons
Proposing to Conduct Healing Arts Screening

Personsequesting that the department approbeaing arts screening program shall submit the following informa
tion and evaluation. Mammography screening and bone density screening are exernips frequirement unless
personainder age 18 are involved:

a.
b.

C.

-

k.
L.

m.

Nameand address of thapplicant and, where applicable, the names and addresses of agents within this state.
Diseasesr conditions for which the x-ray examinations are to be used in diagnoses.
A detailed description of the x—-ray examinations proposed in the screening program.

A description of the population to be examined in the scregmogyam, which is age, sex, physical cendi
tion, and otheappropriate information. If the study involves women of reproductive age and the exam in
volvesthe trunk of the bodywhat precautions are being taken to ensure the subjects are not pregnant.

Anevaluation ofiny known alternate methods not involving ionizing radiation which could achieve the goals
of the screening program and why these methods are not used instead of the x—ray examinations.

An evaluation by a medical physicist of the x—sggtem to be used in the screening program. The evaluation
by the medical physicist shall show that the system satisfies all requireméhitsatfapter The evaluation

shall include a measurementpaftientexposures from the x—ray examinations to be performed. This expo
sureinformation must be included in the informed consent papers signed by the sAbjesplanation of
therisk from the radiation exposure shall be included in the informed consent if the head, neck or trunk is
involvedin the procedure.

Thename and address of the individual who will interpret the radiograph or images if angcareed. The
interpretingphysicians must be licensed irdsbnsin.

A description of the procedureshie used in advising the individuals screened and their private practitioners
of the healing arts of the results of the screening procedure and any further medical needs indicated.

A description of the procedures for the retention or disposition of the radiographs, images, graphs and other
recordspertaining to the x-ray examinations.

An indication of the frequency of screening and the duration of the entire screening program.
Human-use committee approval of the screening program if one is required by local policy
A copy of the informed consent information being provided to the subjects.

If minors are involved, parental consent is required.
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Chapter DHS 157
APPENDIX N

Exemptions from Patient Shielding for Certain
Fluoroscopic Procedures

As specified in sDHS 157.76 (9) (¢)the following fluorscopic procedures are automatically exempt from
normal protective barriers.

a. Angiograms

b. Arthrograms

c. Biliary drainage procedures

d. Fluoroscopic biopsy procedures
e. Myelograms

f. Percutaneous cholangiograms
g. Percutaneous nephrostomies
h. Sinograms or fistulograms

i. T-tube cholangiograms
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APPENDIX O

Determination of A; and A,

Valuesof A; and A for individual radionuclides, which are the bases for many activity limits elsewhere in
these regulations, are given iABLE VI. The curie (Ci) values specified are obtained by conveftimg

the Terabecquerel (TBq) figure. The curie values are expressed to 3 significant figures to assure that the
differencein the TBq and Ci quantities is one tenth of one percent or less. Where valugsroffare
unlimited, it is for radiation control purposes onlifor nuclear criticality safetgome materials are subject

to controls placed on fissile material.

a. Forindividual radionuclides whose identities are known, but which are not listédBicETVI, the
determinatiorof the values of Aand A requires department approval, except that the values ahé
A, in TABLE VIII may be used without obtaining department approval.

b. For individual radionuclides whose identities are known, but which are not listalleVil, theexempt
materialactivity concentration and exempt consignment activity values contairi@thle VIl may be
used.Otherwise, the licensee shall obtain prior department appodvale exempt material activity
concentratiorand exempt consignment activitglues for radionuclides not listed iafle VII, before
shippingthe material.

c. The licensee shall submit requests for prior approval, described under paragraphs 1l(a) and IIi(b) of this
Appendix,in writing to the department.

In the calculations of Aand A for a radionuclide not inABLE VI, a singleradioactive decay chain, in which
radionuclidesare present in their naturally occurring proportions, and in which no daughter nuclide has a
half-life either longer than 10 days, or longer than that of the parent nuclide, shall be considered as a single
radionuclide and the activity to be taken into account, and th@mA, value to be applied shall be those
correspondingo the parent nuclide of that chain. In the case of radioactive decay chains in which any
daughtemnuclide has a half-life either longer than 10 days, or greater than that of the parent nuclide, the parent
andthose daughter nuclides shall be considered as mixturegesedifnuclides.

For mixtures of radionuclides whose identities and respective activities are known, the following conditions
apply:

(a) Forspecial form radioactive material, the maximgomantity transported in aype A package is as
follows:

T B <4
"AG)
whereB(i) is the activity of radionuclide i andf) is the A valuefor radionuclide 1.

(b) For normal form radioactive material, the maximum quantity transported ypea A package is as
follows:

B() <,
ZiAQ(i)

whereB(i) is the activity of radionuclide i and.f) is the value for radionuclide i.
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(c) Alternatively,the A value for mixtures of special form material may be determined as follows:

: _ 1
A for mixtures = < )

A
wheref(i) is the fraction of activity of nuclide (i) in thaixture and A(i) is the appropriate Avalue for

nuclidei.

(d) Alternatively the A value for mixtures of normal form material may be determined as follows:

1
W
"A(0)
wheref(i) is the fraction of activity for radionuclide (i) in the mixture, angl(B is the appropriate Avalue
for radionuclide (i).

A, for mixtures =

(e) The exempt activity concentration for mixtures of nuclides may be determined as follows:

. . _ 1
Exemptactivity concentration for mixture= =
T LAl
wheref(i) is the fraction of activity concentration of radionuclide (i) in the mixture, and [A] is the activity
concentratiorfor exempt material containing radionuclide (i).

() Theactivity limit for an exempt consignment for mixtures of radionuclides may be determined as follows:

Exemptconsignment activity limit for mixture= ""_'_lf{i}
27

{

wheref(i) is the fraction of activity of radionuclide (i) in the mixture, and A is the activity limit for exempt
consignmentsor radionuclide (i).

When the identity of each radionuclide is known, but the individafitiesof some of the radionuclides
arenot known, the radionuclides may be grouped and the lowest A, value, as appropriate, for the
radionuclidesn each group may be used in applying the formulas in paragragbrddips may be based on
thetotal alpha activity and the total beta/gamma activity when these are known, using the lpwesbA
valuesfor the alpha emitters and beta/gamma emitters.
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TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES
Symbolof Element and A1 A1 As As Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBag/g) (Cilg)
Ac-225 (a) Actinium (89) |8.0X101 |2.2Xx100  |6.0X103 [1.6X1071 |2.1X16 |5.8X1¢*
Ac-227 (a) 9.0X101 [2.4X10" |9.0X10° |2.4X103 [2.7 7.2X10
Ac-228 6.0X101 |1.6X10" [5.0X101 |1.4x10t 8.4X10* |2.2X10P
Ag-105 Silver (47) 2.0 5.4X10@  |2.0 5.4X100 |1.1X1¢ | 3.0X10
Ag-108m (a) 7.0x101 |1.9x10 |7.0x101 |1.9x108 |9.7x101 |2.6X10
Ag-110m (a) 4.0X101 |1.1x100  |4.0X101 [1.1X100 |1.8X1C® |4.7X1C®
Ag-111 2.0 5.4xX10 |6.0X101 |1.6X100 |5.8X1C | 1.6X1CP
Al-26 Aluminum (13) |1.0X1071 2.7 1.0x101 2.7 7.0X10% | 1.9X102
Am-241 Americium (95) |1.0X10t |2.7X1¢*  |1.0X103 [2.7X102 |1.3X101 |34
Am-242m (a) 1.0X108 |2.7X1¢  |1.0X103 [2.7X102 |3.6X1071 |1.0X10
Am-243 (a) 5.0 1.4X1¢  |1.0X103 [2.7X102 |7.4X103 |2.0X101
Ar-37 Argon (18) 4.0X100  |1.1X1¢  |4.0X10t  [1.1X16®  |3.7X1C | 9.9X1¢}
Ar-39 4.0X10  |1.1X1¢  2.0x100 [5.4X1¢¢ [1.3 3.4X10
Ar-41 3.0x101 8.1 3.0X101 [8.1 1.5X10° | 4.2X10
As-72 Arsenic (33) 3.0x101 8.1 3.0X101 [8.1 6.2X10" | 1.7X10P
As-73 4.0X10  |1.1X1G¢  [4.0X100 [1.1X10® |8.2X1¢% | 2.2X1¢
As-74 1.0 2.7X10  |9.0X101 2.4x100  [3.7X1C¢ | 9.9X1¢*
As-76 3.0x101 8.1 3.0x101 (8.1 5.8X10" | 1.6X10P
As-77 2.0X10t |5.4X1¢ |7.0x101 [1.9x100 [3.9X1C* | 1.0X1CP
At-211 (a) Astatine (85)  [2.0X10t |5.4X1¢  |5.0Xx101 |1.4X108 |7.6X10* | 2.1X1CP
Au-193 Gold (79) 7.0 1.9X1¢% |2.0 5.4X10  [3.4X10* | 9.2X1CP
Au-194 1.0 2.7X10  |1.0 2.7X10  |1.5X100 | 4.1X1CP
Au-195 1.0Xx10t 2.7X1¢ 6.0 1.6X1¢ |1.4X1¢ |3.7X10
Au-198 1.0 2.7X10  |6.0X101 |1.6X10t |9.0X1CP |2.4X1CP
Au-199 1.0Xx10t [2.7X1¢ |6.0X101 |1.6X10t |7.7X1C | 2.1X10P
Ba-131 (a) Barium (56) 2.0 5.4X100  |2.0 54X100 |3.1X1C¢ | 8.4X1¢¢
Ba-133 3.0 8.1x1d* |3.0 8.1X10* |9.4 2.6X1C¢?
Ba-133m 2.0X10t |5.4X1¢ |6.0X101 |1.6X10t |2.2X10* | 6.1X1CP
Ba-140 (a) 5.0X101 [1.4X100 |3.0x101 (8.1 2.7X1C¢ | 7.3X10
Be-7 Beryllium (4)  [2.0X100 |5.4X1¢ |2.0X10" |5.4X1C¢  |1.3X10* | 3.5X10°
Be-10 4.0X10  |1.1X1®  |6.0Xx101 [1.6X10t |8.3X10% |2.2X102
Bi-205 Bismuth (83)  [7.0X101 [1.9X100 |7.0X101 [1.9X100 |1.5X1G |4.2X1¢*
Bi-206 3.0x101 8.1 3.0x101 |81 3.8X1¢ | 1.0X1¢P
Bi-207 7.0x101 |1.9x100 |7.0x101 |1.9x10t [1.9 5.2X10
Bi-210 1.0 2.7X10  |6.0X101 |1.6X10F  |4.6X1CP | 1.2X1CP
Bi-210m (a) 6.0X101 [1.6X10" [2.0X102 |5.4X101 [2.1X10° |5.7X10%
Bi-212 (a) 7.0X101 |1.9X10 [6.0X101 |1.6X10t |5.4X1CP | 1.5X10
Bk—247 Berkelium (97) (8.0 2.2X1¢  [8.0X10% |2.2X102 |3.8X102 |1.0
Bk-249 (a) 4.0X100 |1.1X16¢ |3.0x101 8.1 6.1X10t | 1.6X1C°
Br-76 Bromine (35)  |4.0X101 |1.1X100  |4.0X101 |1.1X10t |9.4X10* | 2.5X16F
Br-77 3.0 8.1x1d* |3.0 8.1X10* |2.6X10* | 7.1X1CP
Br-82 4.0X101 |1.1x100  |4.0x101 |1.1X100  |4.0X10" | 1.1X1CP
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TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
c-1 Carbon (6) 1.0 2.7X10  |6.0X101 |1.6X10t [3.1X100 |8.4X103
CcC-14 4.0X10t |1.1X1¢ [3.0 8.1X10" |1.6X101 |45
Ca-41 Calcium (20)  |Unlimited |Unlimited |Unlimited |Unlimited {3.1X103 | 8.5X1072
Ca-45 4.0X10 |1.1X1¢ |1.0 2.7X10¢  |6.6X1¢% | 1.8X104
Ca-47 (a) 3.0 8.1X10t  [3.0x101 8.1 2.3X104 | 6.1X10P
Cd-109 Cadmium (48) [3.0X10" [8.1X1% |2.0 54X100  |9.6X10t | 2.6X1CP
Cd-113m 4.0X10t  |1.1X1® |5.0Xx101 [1.4x10 [8.3 2.2X1¢
Cd-15 (a) 3.0 8.1X10t  |4.0x101 |1.ax10t  |1.9X10* |5.1X1CP
Cd-115m 5.0X101 |1.4X100 |5.0X101 |1.4Xx108  |9.4X1¢ | 2.5X10¢
Ce-139 Cerium (58) 7.0 1.9X1# [2.0 5.4X10t  |2.5X1¢ | 6.8X1P
Ce-141 2.0X10t [5.4X1¢ |6.0X101 |1.6Xx10 [1.1X1G |2.8X1¢}
Ce-143 9.0X101 [2.4x100 [6.0X101 |1.6X10t |2.5X10" |6.6X1CP
Ce-144 (a) 2.0X101 5.4 2.0X101 |54 1.2X1¢ | 3.2X16
Cf-248 Californium (98) [4.0X13t |1.1X1®  |6.0X103 |1.6X101 |5.8X10t |1.6X1CP
Cf-249 3.0 8.1X10  [8.0X10% |2.2X102 |1.5X101 |4.1
Cf-250 2.0X10t [5.4X1¢  |2.0X103 |5.4X102 |4.0 1.1X1
Cf-251 7.0 1.9X1¢%  [7.0X10%4 |1.9X102 |5.9X102 |1.6
Cf-252 (h) 5.0X102 |1.4 3.0X103 [8.1X102 |2.0X10" |5.4X1C
Cf-253 (a) 4.0X10t  |1.1X1  |4.0X102 1.1 1.1X16 | 2.9X1¢*
Cf-254 1.0X103 [2.7X102 [1.0X103 |2.7X102 |3.1X1¢* |8.5X103
Cl-36 Chlorine (17)  [1.0X10t [2.7X1¢ |6.0X101 |[1.6X10t |1.2X103 |3.3X102
Cl-38 2.0X101 5.4 2.0X101 |54 4.9X1¢ | 1.3X1F
Cm-240 Curium (96) 4.0X10  |1.1X1¢  |2.0X102 |5.4X101 |7.5X1¢% |2.0X104
Cm-241 2.0 5.4X104@  |1.0 2.7X100  |6.1X1¢% | 1.7X10%
Cm-242 4.0X100 |1.1X16® |1.0X102 [2.7X101 |1.2X1® |3.3X133
Cm-243 9.0 2.4X1¢  |1.0X103 |2.7X102 |1.9X103 |5.2X10
Cm-244 2.0X10t [5.4X1¢ |2.0X103 |5.4X102 |3.0 8.1X10
Cm-245 9.0 2.4X1¢  [9.0X10% |2.4X102 [6.4X103 |1.7X101
Cm-246 9.0 2.4X10¢  [9.0X10% |2.4X102 [1.1X102 |3.1X101
Cm-247 (a) 3.0 8.1X10  [1.0X103 |2.7X102 [3.4X10% |9.3X10°
Cm-248 2.0X102 |5.4X101 [3.0X10% |8.1X103 |[1.6X10% |4.2X1073
Co-55 Cobalt (27) 5.0X101 [1.4X1dt [5.0X10! 1.4 X10 |1.1X10P |3.1X1CP
Co-56 3.0x101 8.1 3.0X101 [8.1 1.1X16 |3.0X1¢*
Co-57 1.0X10t  2.7X1¢  [1.0X10t  |2.7X1¢  |3.1X1¢ | 8.4X10®
Co-58 1.0 2.7X104 1.0 2.7X10t  |1.2X16 | 3.2X1¢*
Co-58m 4.0X10t  |1.1X1¢  |4.0X10t  [1.1X1CP  |2.2X1CP | 5.9X1CP
Co-60 4.0X101 |1.1x10t  |4.0x101 [1.1x100  |4.2x10t | 1.1X1CP
Cr-51 Chromium (24) (3.0x1d |8.1X1¢  |3.0x1¢ 8.1X1¢®  |3.4X1¢ |9.2X10*
Cs-129 Cesium (55) 4.0 1.1X1¢# |4.0 1.AX1¢  |2.8X10* |7.6X1CP
Cs-131 3.0X100 [8.1X1¢® [3.0X10t |8.AX1¢? |3.8X1CP |1.0X1CP
Cs-132 1.0 2.7X1¢  |1.0 2.7X10¢0  |5.7X13 |1.5X10°
Cs-134 7.0x101 |1.9x100 |7.0x101 |1.9x10t |4.8X10t |1.3X1CP
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525 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix O
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Cs-134m 4.0X10t |1.1X1®# |6.0X101 |1.6X10t |3.0X1P |8.0X1(P
Cs-135 4.0X100  |1.1X1¢ |1.0 2.7X10t  |4.3X10° |1.2X10°3
Cs-136 5.0X101 [1.4X100 |5.0X101 |1.4x10t [2.7X16 |7.3X10¢
Cs-137 (a) 2.0 5.4X10t0  |6.0X101 |1.6X10t (3.2 8.7X10
Cu-64 Copper (29) 6.0 1.6X1¢# |[1.0 2.7X100  |1.4X10 |3.9X10
Cu-67 1.0x10t 2.7X1¢  |7.0X101 |1.9X10t  |2.8X10* |7.6X1CP
Dy-159 Dysprosium (66)/2.0X10* |5.4X1¢  [2.0X100 [5.4X1¢  [2.1X1¢ |5.7X1C
Dy-165 9.0X101 [2.4Xx10t |6.0Xx101 |1.6X10t |3.0X1CP |8.2X1CP
Dy-166 (a) 9.0X101 [2.4X10+ |3.0X101 [8.1 8.6X10F [2.3X1(P
Er-169 Erbium (68) 4.0X10t |1.1X1¢ |1.0 2.7X100 |3.1X1¢ |8.3X10*
Er-171 8.0X101 [2.2x10 |5.0X101 |1.4x10t  |9.0X10" |2.4X1CP
Eu-147 Europium (63) (2.0 5.4X10t0  |2.0 54X10t  |1.4X1¢ |3.7X10¢
Eu-148 5.0X1071 [1.4X10t |5.0X101 |1.4X10t |6.0X1¢® |1.6X1C*
Eu-149 2.0X10t [54X1¢  |2.0X10t  |5.4X1¢  |3.5X1¢F |9.4X1CP
Eu-150 2.0 54x10 7.0x101 |1.9x1¢*  |6.1X10* |1.6X10P
(short lived)
Eu-150 7.0X101 |1.9x100  |7.0x101 |1.9X10F  |6.1X10* |1.6X1CP
(long lived)
Eu-152 1.0 2.7X1d 1.0 2.7X1040 |65 1.8X1¢
Eu-152m 8.0X101 [2.2x10" [8.0x101 |2.2x10t  |8.2X1C0* |2.2X1CP
Eu-154 9.0Xx101 [2.4x100 |6.0x101 |1.6Xx10t [9.8 2.6X10¢2
Eu-155 2.0X10t [5.4X1¢ [3.0 8.1X10t  |1.8X10t |4.9X1C
Eu-156 7.0x101 |1.9X10t |7.0X101 |1.9X10t [2.0X16® |5.5X10*
F-18 Fluorine (9) 1.0 2.7X10  |6.0X101 |1.6X10t |3.5X1CP |9.5X10
Fe-52 (a) Iron (26) 3.0x101 8.1 3.0X101 [8.1 2.7X1P  |7.3X1CP
Fe-55 4.0X10  |1.1X1¢  |4.0X10t [1.1X16  8.8X10t |2.4X1CP
Fe-59 9.0X101 [2.4X10 |9.0X101 |2.4X10t [1.8X16® |5.0X1C
Fe—60 (a) 4.0X10t |1.1X1® 2.0x10! |54 7.4X10%4 [2.0X102
Ga-67 Gallium (31) 7.0 1.9X1¢#% (3.0 8.1X10t  |2.2X10* |6.0X1CP
Ga-68 5.0X101 [1.4X10t |5.0X101 |1.4x10t |1.5X1¢F |4.1X10
Ga-72 4.0X101 |1.1x1d¢ [|4.0Xx101 |1.ax10t |1.1X1P [3.1X1CP
Gd-146 (a) Gadolinium (64) |5.0X101 |1.4X10*  |5.0x101 |1.4X100 |6.9X1¢% |1.9X1C}
Gd-148 2.0X10t [5.4X1¢  |2.0X103 |5.4X102 (1.2 3.2x10
Gd-153 1.0X10t [2.7X1¢ |9.0 2.4X1¢  |1.3X1¢ |3.5X13
Gd-159 3.0 8.1X10+ |6.0Xx101 |1.6X10t |3.9X10* |1.1X1CP
Ge-68 (a) Germanium (32)(5.0X1071 |1.4X10t  |5.0Xx101 |1.4X10" |2.6X1C¢ |7.1X1CP
Ge-71 4.0X100 |1.1X16  |4.0X10" |1.1X1¢® [5.8X13 [1.6X10°
Ge-77 3.0x101 8.1 3.0X101 [8.1 1.3X10° [3.6X10P
Hf-172 (a) Hafnium (72) |6.0X101 |1.6X100 |6.0X101 |1.6X10t |4.1X10F |[1.1X1G®
Hf-175 3.0 8.1x1d* |3.0 8.1X10+ |3.9X1¢ |1.1X1¢}
Hf-181 2.0 5.4X10  |5.0X101 |1.4x100  [6.3X1¢® [1.7X10
Hf-182 Unlimited |Unlimited |Unlimited |Unlimited |8.1X10% [2.2X10%
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DHS 157 Appendix O WISCONSINADMINISTRATIVE CODE 526
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Hg-194 (a) Mercury (80)  [1.0 2.7X10 1.0 2.7X10  |1.3X101 |35
Hg—-195m (a) 3.0 8.1X10 |7.0X101 |1.9x108 |1.5X10" |4.0X1CP
Hg-197 2.0X10t [5.4X1¢  |1.0X10t  2.7X1¢  |9.2X1C |2.5X1CP
Hg-197m 1.0Xx10t 2.7X1¢  |4.0X101 [1.1X10t  |2.5X100  |6.7X1CP
Hg—203 5.0 1.4X1¢ [1.0 2.7X100  |5.1X1¢  |1.4X10t
Ho-166 Holmium (67) |4.0X101 |1.1X100  |4.0X101 [1.1X10t  |2.6X10* |7.0X1CP
Ho-166m 6.0X101 |1.6X10* |5.0X101 |1.4X100 |6.6X102 |1.8
1-123 lodine (53) 6.0 1.6X1¢% (3.0 8.1X10t  |7.1X10* |1.9X1C
1-124 1.0 2.7X104 1.0 2.7X10  |9.3X1¢  |2.5X10P
1-125 2.0X10" [5.4X1¢¢ |3.0 8.1X10"  |6.4X1¢ |1.7X10*
1-126 2.0 5.4x100  |1.0 2.7X100  |2.9X1¢ |8.0X10t
-129 Unlimited |Unlimited |Unlimited |Unlimited |6.5X106 [1.8X10%4
1-131 3.0 8.1X10 |7.0X101 |1.9x100 |4.6X1CP |1.2X1CP
1-132 4.0X101 |1.1x1dt  |4.0x101 |1.ax10t  [3.8X1CP |1.0X10/
1-133 7.0Xx101 |1.9x10 |6.0X101 |1.6X10t |4.2X10* |1.1X1CP
1-134 3.0x101 8.1 3.0X101 |81 9.9X1CP |2.7X10
1-135 (a) 6.0x101 |1.6X100 |6.0x101 [1.6X10t |1.3X10° |3.5X1CP
In-111 Indium (49) 3.0 8.1x1d*  |3.0 8.1X10"  |1.5X10* |4.2X10P
In-113m 4.0 1.1X1¢# 2.0 5.4X10  |6.2X10 |1.7X10
In-114m (a) 1.0X10t [2.7X1¢  |5.0X101 |1.4X10 |8.6X1C¢* |2.3X1C¢*
In-115m 7.0 1.9X1¢% [1.0 2.7X104  |2.2X10  |6.1X10P
Ir-189 (a) Iridium (77) 1.0X10t [2.7X1¢  |1.0X10t  2.7X1¢  |1.9X1¢ |5.2X1¢*
Ir-190 7.0x101 |1.9x100 |7.0x101 |1.9x10t [2.3X16° |6.2X1C*
Ir-192 1.0 2.7X10  |6.0X101 |1.6X100  |3.4X1C |9.2X1CP
Ir-194 3.0x101 8.1 3.0x101 [8.1 3.1X10*  [8.4X1CP
K-40 Potassium (19) [9.0X101 [2.4X108 |9.0X101 |2.4Xx100  [2.4X107 |6.4X10°
K-42 2.0X101 5.4 2.0X101 |54 2.2X1P  |6.0X1CP
K-43 7.0x101 |1.9x100 |6.0x101 [1.6X10t |1.2X10° |3.3X1CP
Kr-81 Krypton (36)  [4.0X108 [1.1X1C®  |4.0X10" |1.A1X1G  [7.8X10% [2.1X102
Kr-85 1.0X100 2.7X1¢  |1.0X10" [2.7X1¢  |1.5X10F [3.9X1C?
Kr-85m 8.0 2.2X1¢  |3.0 8.1X10t  [3.0X10° [8.2X1CP
Kr-87 2.0X101 54 2.0X101 |54 1.0X16° [2.8X10
La-137 Lanthanum (57) [3.0X10* [8.1X1¢® |6.0 1.6X1¢%  |1.6X103 |4.4X1072
La—-140 4.0X101 |1.1x1dt  |4.0x101 |1.ax10t  |2.1X10*  |5.6X1CP
Lu-172 Lutetium (71)  |6.0X101 |1.6X100 |6.0X101 [1.6X10t |4.2X16 [1.1X1CP
Lu-173 8.0 2.2X1¢  [8.0 2.2X1¢%  |5.6X10t |1.5X1C
Lu-174 9.0 2.4X1¢ 9.0 2.4X1¢  |2.3X10t  |6.2X1C7
Lu-174m 2.0X10" [5.4X1¢ |1.0X10t 2.7X1¢  |2.0X1¢ |5.3X1C
Lu-177 3.0X10 [8.1X1¢® |7.0X101 |1.9x100 |4.1X1C¢ |1.1X1CP
Mg-28 (a) Magnesium (12) [3.0X101 (8.1 3.0X101 8.1 2.0X1P |5.4X1CP
Mn-52 Manganese (25)(3.0X101 (8.1 3.0x101 [8.1 1.6X100  |4.4X10P
Mn-53 Unlimited |Unlimited |Unlimited |Unlimited |6.8X10° [1.8X103
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527 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix O
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Mn-54 1.0 2.7x108 1.0 2.7X100 [2.9X1¢  |7.7X10®
Mn-56 3.0x101 |8.1 3.0x101 8.1 8.0X10° |2.2X10
Mo-93 mg')ybde””m 4.0X10t  |1.1X1G  [2.0X10t  [5.4X1®  |4.1X102 |1.1
Mo-99 (a) (i) 1.0 2.7x100  |6.0x101 |1.6X10t |1.8X10* |4.8X1CP
N-13 Nitrogen (7) 9.0X101 |2.4x10t |6.0X101 [1.6X10t |5.4X100 |1.5X1CP
Na-22 Sodium (1) 5.0X1071 |1.4x10t |5.0X101 [1.4X108 [2.3X1¢ |6.3X1C®
Na-24 2.0X101 5.4 2.0X101 |54 3.2X10°  |8.7X1¢
Nb—93m Niobium (41)  |4.0X10* |1.1X1® |3.0X10" [8.1X1C* (8.8 2.4X1C
Nb-94 7.0X101 |1.9x10t |7.0X101 [1.9X10* |6.9X103 |1.9X101t
Nb-95 1.0 2.7X108 1.0 2.7X10t  |1.5X16  |3.9X10¢
Nb-97 9.0X101 |2.4x10t |6.0X101 [1.6X10t |9.9X10 |2.7X10
Nd-147 Neodymium (60) 6.0 1.6X1¢  [6.0Xx101 |[1.6X10t |3.0X1F [8.1X10*
Nd-149 6.0X1071 |1.6X10t |5.0X101 [1.4X10t |4.5X10 |1.2X10
Ni—-59 Nickel (28) Unlimited [Unlimited |Unlimited |Unlimited |3.0X103 |8.0X102
Ni-63 4.0X10t  |1.1X1¢  |3.0x10t  [8.1X1¢® |2.1 5.7X10
Ni-65 4.0X1071 |1.1x100  |4.0x101 [1.ax10t  |7.1X10P  |1.9X10
Np-235 Neptunium (93) |4.0X108 |1.1X16  |4.0X108 [1.1X1® |5.2X10F |1.4X10®
Np-236 2.0X10t [5.4X1¢  |2.0 5.4X100  |4.7X10% [1.3X102
(short-lived)
Np-236 9.0 24X1%  [2.0X102 [5.4X1070 |4.7X10% |1.3X102
(long-lived)
Np-237 2.0X10t [5.4X1¢ [2.0X103 |5.4X102 [2.6X10° |7.1X10%
Np-239 7.0 1.9X1¢  |4.0x101 [1.1x108 [8.6X1C¢ |2.3X10°
Os-185 Osmium (76)  [1.0 2.7x108 1.0 2.7X100  |2.8X1¢ |7.5X10®
0s-191 1.0X10t  [2.7X1¢  |2.0 5410t  |1.6X16 |4.4X10¢
0s-191m 4.0X100 |1.1X16  [3.0x1d8 [8.1X1¢  |4.6X10" |1.3X1CP
0s-193 2.0 5.4x100  |6.0X101 |1.6X10t |2.0X10* |5.3X1CP
0s-194 (a) 3.0x101 |8.1 3.0x101 8.1 1.1X108  [3.1X1¢
P-32 Phosphorus (15)5.0X101 |1.4X1¢*@  |5.0X101 [1.4X108 [1.1X10* [2.9X10°
P-33 4.0X100 |1.1X16 |10 2.7X10t  |5.8X16  |1.6X1CP
Pa-230 (a) Protactinium (91)2.0 5.4x10t  |7.0X102 [1.9 1.2X1¢  (3.3x10*
Pa-231 4.0 1.1X1®  |4.0X10% |1.1X102 |[1.7X103 |4.7X1072
Pa-233 5.0 1.4X1¢  |7.0x101 |1.9x10t |7.7X1F [2.1X10F
Pb-201 Lead (82) 1.0 2.7x108 1.0 2.7X100  |6.2X100  |1.7X1CP
Pb-202 4.0X100 |1.1X16  [2.0X108 [5.4X1¢  |1.2X10% (3.4X103
Pb-203 4.0 1.1X1%# 3.0 8.1X10t  |1.1X10* [3.0X1CP
Pb-205 Unlimited |Unlimited |Unlimited |Unlimited |4.5X106 [1.2X10%4
Pb-210 (a) 1.0 2.7X10t  |5.0X102 (1.4 2.8 7.6X10
Pb-212 (a) 7.0X101 |1.9x10t |2.0X101 [5.4 5.1X10¢ |1.4X10°
Pd-103 (a) Palladium (46) |4.0X100 |[1.1X16® |4.0X108 [1.1X1G® [2.8X16® |7.5X10%
Pd-107 Unlimited |Unlimited |Unlimited |Unlimited |1.9X10®° |5.1X10%4
Pd-109 2.0 5.4x100  |5.0x101 [1.4x108  |7.9X10* [2.1X1CP
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DHS 157 Appendix O WISCONSINADMINISTRATIVE CODE 528
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Pm-143 Promethium (61)3.0 8.1x1d* |3.0 8.1X10"  |1.3X1¢ [3.4X1C
Pm-144 7.0Xx101 |1.9x10 |7.0X101 |1.9x10t |9.2X10" |2.5X1CP
Pm-145 3.0X10t [8.1X1¢® |1.0X10t 2.7X1¢ 5.2 1.4X1¢
Pm-147 4.0X10 |1.1X1¢ 2.0 5.4X10  [3.4X10t [9.3X1C
Pm-148m (a) 8.0X101 [2.2x10* |7.0X101 |1.9Xx10t |7.9X1¢® |2.1X1C*
Pm-149 2.0 5.4xX10 |6.0X101 |1.6X10t |1.5X10" |4.0X1CP
Pm-151 2.0 54X10  |6.0X101 |1.6X10t |2.7X10* |7.3X1CP
Po-210 Polonium (84) |4.0X108 |1.1X16® |2.0X102 |5.4X101 |1.7X1¢® |4.5X10®
Pr-142 gg)se"dym'“m 4.0x101 1.1x10  4.0X101 |1.1X10t  |4.3X10F  |1.2X10P
Pr-143 3.0 8.1X10 |6.0X101 |1.6Xx10t [2.5X16 |6.7X1C
Pt-188 (a) Platinum (78) [1.0 2.7X10  [8.0x101 |2.2x10t  [2.5X16P |6.8X1C*
Pt-191 4.0 1.1X1¢# (3.0 8.1X10  [8.7X13 |2.4X10P
Pt-193 4.0X10t  |1.1X1¢  |4.0X10t  |1.1X16 |14 3.7X10
Pt-193m 4.0X10t |1.1X1¢  |5.0x101 |1.4X100 |5.8X1C |1.6X1CP
Pt-195m 1.0X10t |2.7X1¢ [5.0X101 [1.4X100 |6.2X16 [1.7X1CP
Pt-197 2.0X100 [5.4X1¢ |6.0X101 |1.6X10t |3.2X10* |8.7X1CP
Pt-197m 1.0x10t 2.7X1¢ |6.0X101 |1.6X10t |3.7X10P |1.0X10
Pu-236 Plutonium (94) (3.0X100 |8.1X1(® [3.0X103 [8.1X102 |2.0X10F |5.3X1C?
Pu-237 2.0X10" [5.4X1¢ |2.0X10" |5.4X1¢  |[4.5X1¢® |1.2X10
Pu-238 1.0X10t |2.7X1¢  |1.0X103 [2.7X102 |6.3X101 |1.7X10
Pu-239 1.0X108 |2.7X1¢  |1.0X103 |2.7X102 |2.3X103 |6.2X1072
Pu-240 1.0X100 |2.7X1¢  |1.0X103 |2.7X102 |8.4X103 |2.3x101
Pu-241 (a) 4.0X10"  |1.1X1®  |6.0X102 |1.6 3.8 1.0X1¢
Pu-242 1.0X10t |2.7X1¢  |1.0X103 [2.7X102 |1.5X10%4 |3.9X1073
Pu-244 (a) 4.0X101 |1.1x100  |1.0X103 [2.7X102 |6.7X107 |1.8X10°
Ra-223 (a) Radium (88) 4.0X101 |1.1x1dt  |7.0x103 |1.9x101 |1.9X1¢ |5.1X10¢
Ra-224 (a) 4.0X1071 |1.1x100 |2.0X102 |5.4X101 [5.9X1C¢ |1.6X1CP
Ra—-225 (a) 2.0X101 54 4.0X103 [1.1X101 |1.5X16® [3.9X1¢
Ra—226 (a) 2.0X101 54 3.0X103 [8.1X102 |3.7X102 1.0
Ra—-228 (a) 6.0X101 |1.6X10t |2.0X102 |5.4x10! |1.0X108 |2.7X1C
Rb-81 Rubidium (37) (2.0 5.4X10  |8.0Xx101 |2.2x10t |3.1X1CP |8.4X1CP
Rb-83 (a) 2.0 5.4X100  |2.0 5.4X100  |6.8X1¢% |1.8X10*
Rb-84 1.0 2.7X104 1.0 2.7X100  |1.8X1¢ |4.7X10t
Rb-86 5.0X101 [1.4X100 |5.0X101 |1.4Xx100 [3.0X1C° [8.1X1¢*
Rb-87 Unlimited |Unlimited |Unlimited |Unlimited |3.2X10° (8.6X1078
Rb(nat) Unlimited |Unlimited |Unlimited |Unlimited |6.7X1¢ |1.8X1
Re-184 Rhenium (75) |[1.0 2.7X10  |1.0 2.7X100  |6.9X1¢ |1.9X10*
Re-184m 3.0 8.1x1d* |1.0 2.7X10  |1.6X1¢ |4.3X1C°
Re-186 2.0 5.4x10 |6.0X101 |1.6X100 |6.9X1C |1.9X1CP
Re-187 Unlimited |Unlimited |Unlimited |Unlimited |1.4X10° |3.8X108
Re-188 4.0X101 |1.1x1d8 [4.0x101 |1.1x100 |3.6X10" |9.8X1CP
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529 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix O
TABLE VI
A1 AND A, VALUES FOR RADIONUCLIDES (Continued)

Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Re-189 (a) 3.0 8.1X10* |6.0x101 |1.6X10t |2.5X10* |6.8X1CP
Re(nat) Unlimited |Unlimited |Unlimited |Unlimited [0.0 2.4X10°8
Rh-99 Rhodium (45) (2.0 5.4X10@  |2.0 5.4xX100  |3.0X1¢ |8.2X10*
Rh-101 4.0 1.1X1¢ (3.0 8.1X10"  |4.1X10t |1.1X1C
Rh-102 5.0X1071 |1.4x100 |5.0X101 [1.4x100  |4.5X100  |1.2X1GP
Rh-102m 2.0 5.4X1040  |2.0 5.4X100  |2.3X1¢ |6.2X1C
Rh-103m 4.0X10 |1.1X1G¢  [4.0X100 [1.1X16  |1.2X1¢F |3.3X10
Rh-105 1.0X10t [2.7x1¢  [8.0x101 [2.2x10t  [3.1X10* [8.4X1CP
Rn-222 (a) Radon (86) 3.0x101 8.1 4.0X103 |1.1X101 |5.7X16 |1.5X1CP
Ru-97 Ruthenium (44) (5.0 1.4X1¢% |5.0 1.4X1¢  |1.7X10"  |4.6X1CP
Ru-103 (a) 2.0 5.4X1040  |2.0 54X100  |1.2X1¢ |3.2X10*
Ru-105 1.0 2.7X10  |6.0X101 |1.6X10t |2.5X1CP |6.7X1CP
Ru-106 (a) 2.0X101 5.4 2.0X101 |54 1.2X1¢ [3.3X16°
S-35 Sulphur (16) 4.0X10  |1.1X1¢ [3.0 8.1X10t  |1.6X1¢ |4.3X10*
Sb-122 Antimony (51) |4.0X101 |1.1X100  |4.0X101 |1.1X100 |1.5X10* |4.0X1CP
Sb-124 6.0X101 |1.6X10* |6.0X101 |1.6X100 |6.5X1C* |1.7X1C
Sh-125 2.0 5.4x104@  |1.0 2.7X104  [3.9X10t  |1.0X1C
Sb-126 4.0X101 |1.1x100  |4.0x101 |1.1X100 |3.1X1C¢ |8.4X1Ct
Sc-44 Scandium (21) [5.0X1071 |1.4X10t  |5.0Xx101 |1.4X10" |6.7X10P |1.8X1(Y
Sc-46 5.0X101 [1.4X10t0 |5.0X101 |1.4Xx100 [1.3X16° (3.4X1¢
Sc-47 1.0x10t 2.7X1¢ |7.0X101 |1.9X10t |3.1X10* [8.3X1CP
Sc-48 3.0x101 8.1 3.0x101 |81 5.5X10" |1.5X1CP
Se-75 Selenium (34) [3.0 8.1x1d* |3.0 8.1X10"  |5.4X1¢% |1.5X10*
Se-79 4.0X10  |1.1X1¢ 2.0 5.4X108  [2.6X103 |7.0X1072
Si-31 Silicon (14) 6.0X101 |1.6X10t |6.0X101 |1.6X10t |1.4X1CF |3.9X10
Si-32 4.0X10  |1.1X1¢  |5.0x101 [1.4x108 [3.9 1.1X1¢
Sm-145 Samarium (62) [1.0X103" |2.7X1¢  |1.0X10F [2.7X1¢  |9.8X10t |2.6X1C
Sm-147 Unlimited |Unlimited |Unlimited |Unlimited |8.5X101 [2.3X108
Sm-151 4.0X10  |1.1X1¢  |1.0X10t  [2.7X1¢¢  |9.7X101 |2.6X10
Sm-153 9.0 2.4X1¢  |6.0X101 |1.6X10t  |1.6X10" |4.4X1CP
Sn-13 (a) Tin (50) 4.0 1.1X1¢# [2.0 5.4X10t  |3.7X1¢ | 1.0X10%
Sn-117m 7.0 1.9X1¢%  |4.0x101 |1.1x108 [3.0X1CG | 8.2X1¢*
Sn-119m 4.0X10t  |1.1X1¢  |3.0x10t [8.1X1C®  |1.4X1F |3.7X1C
Sn-121m (a) 4.0X10t  |1.1X1  |9.0X101 |2.4x10t 2.0 5.4X10
Sn-123 8.0X101 [2.2x108 [6.0X101 |1.6X10t |3.0X1 |8.2X1C®
Sn-125 4.0X101 |1.1x108  |4.0x101 [1.1X10" |4.0X1G | 1.1X1CP
Sn-126 (a) 6.0X1071 |1.6X100 |4.0x101 |1.1X10t |1.0X103 |2.8X1072
Sr-82 (a) Strontium (38) [2.0X1071 |5.4 2.0X101 |54 2.3X1C% | 6.2X10
Sr-85 2.0 5.4x10  |2.0 5.4X10 |8.8X1¢% | 2.4X1¢
Sr-85m 5.0 1.4X1¢% |5.0 1.4X1¢  |1.2X1¢F | 3.3X10
Sr-87m 3.0 8.1x1d* |3.0 8.1X10"  |4.8X10P | 1.3X10
Sr-89 6.0x101 |1.6X100 |6.0X101 |1.6X10t |1.1X1G® | 2.9X1¢*
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DHS 157 Appendix O WISCONSINADMINISTRATIVE CODE 530
TABLE VI
A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Sr-90 (a) 3.0X101 |8.1 3.0X101 8.1 5.1 1.4X1¢
Sr-91 (a) 3.0X101 |8.1 3.0X101 8.1 1.3X10 | 3.6X1¢°
Sr-92 (a) 1.0 2.7X10t 3.0x101 (8.1 4.7X160 | 1.3X10
T(H-3) Tritium (1) 4.0X10" [|1.1X16  |4.0X10t |1.1X1 [3.6X1¢ |9.7X13
Ta-178 Tantalum (73) |1.0 27x100  18.0X101 [22xX10+  |4.2X16 | 1.1X10P
(long-lived)
Ta-179 3.0X10t  |8.1X1C 3.0X10 8.1X1C 4.1X10 1.1X1%
Ta-182 9.0X101 |2.4Xx10t 5.0X101 |1.4X10 2.3X1¢ 6.2X10°
Tbh-157 Terbium (65)  |4.0X10F |1.1X1®  |4.0X10t |1.1X1® |5.6X101 |1.5X10
Th-158 1.0 2.7X10 1.0 2.7X10 5.6X101 | 1.5Xx10
Th-160 1.0 2.7X10 6.0Xx101 |1.6Xx10 4.2X10¢ 1.1X104
Tc-95m (a) Technetium (43)|2.0 5.4X100  |2.0 54X10t  |8.3X1¢% | 2.2X10¢
Tc-96 4.0X101 |1.1x10 4.0x101  |1.1Xx10t 1.2X104 3.2X10
Tc-96m (a) 4.0X1071 |1.1X10"  |4.0X101 [1.1X10t  |1.4X1P | 3.8X10
Tc-97 Unlimited |Unlimited [Unlimited |Unlimited |5.2X10° | 1.4X103
Tc-97m 4.0X100  |1.1X10 1.0 2.7X10 5.6X1¢ 1.5X10*
Tc-98 8.0X101 |2.2x10t 7.0X101 |1.9X10 3.2X10° |8.7X10%
Tc-99 4.0X100  |1.1X10° 9.0X101 |2.4Xx10t 6.3X10% |1.7X102
Tc—99m 1.0X10t  |2.7X1¢ 4.0 1.1X1¢ 1.9X10P 5.3X10
Te-121 Tellurium (52)  |2.0 5.4X10t 2.0 54X10t  2.4X16G | 6.4X104
Te-121m 5.0 1.4X1¢ 3.0 8.1X10 2.6X10¢ 7.0X16
Te-123m 8.0 2.2X10¢ 1.0 2.7X10 3.3X1¢? 8.9X1C
Te-125m 2.0X100  |5.4X1¢ 9.0X101 |2.4Xx10 6.7X10¢? 1.8X10*
Te-127 2.0X100  |5.4X1¢ 7.0X101 |1.9X10 9.8X10* 2.6X10
Te-127m (a) 2.0X10t [5.4X1¢ [5.0X101 |1.4x10t |3.5X1¢ | 9.4X1G®
Te-129 7.0Xx101 |1.9x10 6.0X101 |1.6Xx10 7.7X10 2.1X10
Te-129m (a) 8.0X101 |2.2x10t  |4.0X101 |1.1X10" [1.1X1G® | 3.0X1C*
Te-131m (a) 7.0X101 |1.9x10t |5.0X101 [1.4X10t |3.0X1C* | 8.0X1C°
Te-132 (a) 5.0X1071 |1.4X10t  |4.0X101! [1.1X10"  |1.1X10F | 3.0X1CP
Th-227 Thorium (90)  |1.0X10t |2.7X1¢®  |5.0X103 [1.4Xx1071 |1.1X16 [3.1X1¢t
Th-228 (a) 5.0X1071 |1.4X10F  |1.0X10% [2.7X102 [3.0X10* [8.2X1(?
Th-229 5.0 1.4X1¢ 5.0X10%4 |1.4X102 |7.9X103 |2.1X101
Th-230 1.0X10t  |2.7X1¢ 1.0X103 [2.7X102 |7.6X10%4 [2.1X102
Th-231 4.0X100  |1.1X10 2.0X102 |5.4Xx101 [2.0X10* |5.3X1CP
Th-232 Unlimited |Unlimited |Unlimited |Unlimited |4.0X10° [1.1X107
Th-234 (a) 3.0X101 |8.1 3.0X101 8.1 8.6X1¢ [2.3X10¢%
Th(nat) Unlimited |Unlimited |Unlimited |Unlimited |8.1X10° [2.2X1077
Ti-44 (a) Titanium (22) [5.0X1071 |1.4X10t  |4.0X101 |1.1X100 [6.4 1.7X10
TI-200 Thallium (81) [9.0X1071 |2.4X10" |9.0X10! |2.4X10" |2.2X10* |6.0X10P
TI-201 1.0X10t  2.7X1C¢ 4.0 1.1X1¢ 7.9X16  [2.1X10P
TI-202 2.0 5.4X10 2.0 5.4X10 2.0X16® [5.3X104
TI-204 1.0X100 |2.7X1¢®  |7.0X101 |1.9X10" |1.7X100 |4.6X1CP
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531 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix O
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
Tm-167 Thulium (69)  |7.0 1.9X1® |8.0X101 [2.2Xx10t [3.1X1G |8.5X10t
Tm-170 3.0 8.1X10 6.0X101 |1.6X10 2.2X1¢%  |6.0X1C
Tm-171 4.0X100 |1.1X16  |4.0X1d" |1.1X1G  |4.0X10" |1.1X1C
U-230 (fast lung
absorption) Uranium (92) |4.0X10" [1.1X1¢ |1.0X101 [2.7 1.0X16 [2.7X1¢
(a)(d)
U-230 (medium
lung absorption 4.0X10" [1.1X1¢  |4.0Xx10% |1.1Xx101 |1.0X1G |2.7X1C¢*
(a)(e)
U-230 (slow
lung absorption 3.0X10t [8.1X1(®  [3.0X10% ([8.1X102 |1.0X1G® |2.7X1C}
(@)
U~-232 (fast lung 40X100 |1.IX1G  |1.0X102 [2.7x107 [8.3X10% [2.2X10*
absorption) (d)
U-232
(medium lung 4.0X10t  |1.1X1  |7.0X103 |1.9x101 |8.3x101 |2.2Xx10
absorption) (e)
U-232 (slow
lung absorption 1.0X10" |2.7X1®  [1.0X103 [2.7X102 |8.3X101 [2.2X10
®
U233 (fast lung 40X100 |11X1¢  9.0X102 |24 3.6X10%4 (9.7X10%
absorption) (d)
U-233
(medium lung 4.0X100  |1.1X1  |2.0X102 |5.4X101 |3.6X10%4 [9.7X103
absorption) (e)
U-233 (slow
lung absorption 4.0X10" |1.1X1¢  |6.0X103 |[1.6X101 |3.6X10% [9.7X1073
®
U~-234 (fast lung 40X100 |1LIX1G  9.0X102 [2.4 2.3X10% [6.2X10°3
absorption) (d)
U-234 (medium
lung absorption 4.0X100 |1.1X1  |2.0X102 |5.4X101 |2.3X10% |6.2X10°3
(e)
U-234
(slow lung Uranium (92)  |4.0X10t [1.1X1 [6.0X103 |1.6X101 [2.3X10% |6.2X103
absorption) (f)
U-235 (all lung
g/%seosr)p“o” Unlimited |Unlimited |Unlimited |Unlimited |8.0X10°8 [2.2X10°6
(a),(d),(e).(H)
U-236
(fast lung Unlimited |Unlimited |[Unlimited |Unlimited |2.4X10% |6.5X10°
absorption) (d)
U-236
(medium lung 4.0X10t  |1.1X1®  |2.0X102 |5.4X101 |2.4X10°% |6.5X10°
absorption) (e)
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DHS 157 Appendix O WISCONSINADMINISTRATIVE CODE 532
TABLE VI

A1 AND A, VALUES FOR RADIONUCLIDES (Continued)
Symbolof Element and A1 A1 Ar Ar Specific Activity
Radionuclide Atomic No. (TBQ) (Ci) (TBQ) (Ci) (TBa/g) (Ci/g)
U-236
(slow lung 4.0X100 |1.1X10® |6.0X103 |1.6X101 |2.4X106 |6.5X10°
absorption) (f)
U-238 (all lung
absorption Unlimited |Unlimited |[Unlimited |Unlimited |1.2X108 |3.4X1077
types) (d),(e),(f)
U (nat) Unlimited |Unlimited |[Unlimited |Unlimited |2.6X108 |7.1X1077
U (enriched to Unlimited |Unlimited |Unlimited |Unlimited |N/A N/A
20% or less)(g)
U (dep) Unlimited |Unlimited |Unlimited |Unlimited |0.0 (See Bble IX)
V-48 Vanadium (23) [4.0X1071 [1.1X100  |[4.0x101 |1.1X10" |6.3X1G |1.7X10P
V-49 4.0X10t  |1.1X1¢  |4.0X100  [1.1X160  |3.0X1¢ [8.1X1CP
W-178 (a) Tungsten (74) 9.0 2.4X1¢ |50 1.4X1¢  |1.3X16 |3.4X10¢*
W-181 3.0X10t [8.1X1¢®  [3.0X10t  |8.AX1¢®  |2.2X1¢ |6.0X1CP
W-185 4.0X10t  |1.1X1  [8.0x101 [2.2x10t |3.5X1CF |9.4X1CP
W-187 2.0 5.4X100  |6.0x101 |1.6X10t [2.6X10* |7.0X1CP
W-188 (a) 4.0x101 |1.1x100  [3.0x101 (8.1 3.7X1¢ [1.0X10¢
Xe-122 (a) Xenon (54) 4.0X101 |1.1x10t |4.0x101 |1.ax10t  |4.8X10* |1.3X1CP
Xe-123 2.0 5.4X10t  |7.0X101 |1.9x10t  |4.4X1CP |1.2X10
Xe-127 4.0 1.1X1¢# [2.0 5.4X100  |1.0X1¢ |2.8X10}
Xe-131m 4.0X100 |1.1X16  |4.0X108 |1.1X1G  (3.1X1C¢ [8.4X10¢
Xe-133 2.0X10t |5.4X1¢ |1.0X10* [2.7X1¢ |6.9X1C |1.9X1CP
Xe-135 3.0 8.1x10t  |2.0 5.4X10t  |9.5X10"  |2.6X10P
Y-87 (a) Yttrium (39) 1.0 2.7X10t 1.0 2.7X100  |1.7X10*  |4.5X10P
Y-88 4.0X101 |1.1x108  |4.0x101 |1.axadt [5.2X1¢F  [1.4X10t
Y-90 3.0x101 8.1 3.0x101 8.1 2.0X10¢  [5.4X10P
Y-91 6.0X101 |1.6X10t  |6.0X101 |1.6X10" |9.1X1¢ |2.5X10}
Y-91m 2.0 5.4X10t  |2.0 5.4X10t  |1.5X10°  |4.2X10
Y-92 2.0X101 |54 2.0X101 |54 3.6X10° [9.6X10P
Y-93 3.0X101 8.1 3.0x101 8.1 1.2X100  3.3X1P
Yb-169 Ytterbium (79) [4.0 1.1X1¢  [1.0 2.7X10t  |8.9X1¢® |2.4X1¢
Yb-175 3.0X10t  [8.1X1¢  |9.0X101 |2.4X10t [6.6X1G [1.8X1(P
Zn-65 Zinc (30) 2.0 5.4X10t |20 5.4X100  |3.0X1¢® [8.2X10®
Zn-69 3.0 8.1X10t  |6.0Xx101 |1.6X10t [1.8X1¢ |4.9X10
Zn-69m (a) 3.0 8.1X10t  |6.0Xx101 |1.6X10t [1.2X10° [3.3X1P
Zr-88 Zirconium (40) 3.0 8.1x1d*  |3.0 8.1X10"  |6.6X1¢% |1.8X10t
Zr-93 Unlimited |Unlimited |Unlimited |Unlimited |9.3X10° [2.5X1073
Zr-95 (a) 2.0 5.4X10  [8.0x101 2.2x10t [7.9X1¢® |2.1X1¢*
Zr-97 (a) 4.0X101 |1.1x100 |4.0x101 |1.aX100  |7.1X100 |1.9X1CP
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NOTES
(a) A1 and/or A values include contributions from daughter nuclides with half-lives less than 10 days.

(b) The values of Aand A in curies (Ci) are approximate and for information only; the regulatory standard units
areTerabecquerels (TBQ).

(c) The quantity may be determined from a measurement of the rate of decay or a measurement of the radiation level
ata prescribed distance from the source.

(d) These values apply only tmmpounds of uranium that take the chemical form af, UB>F> and UGQ(NO3)»
in both normal and accident conditions of transport.

(e) These values apply only to compounds of uranium that take the chemical forrg, &F&JQJCl,, and hexavalent
compoundsn both normal and accident conditions of transport.

() These values apply to all compounds of uranium other than those specified in (d) and (e), above.
(9) These values apply to unirradiated uranium.only
(h) A1 =0.1 TBq (2.7 Ci) and A= 0.001 TBq (0.027 Ci) for Cf-252 for domestic use.

(i) A2 =0.74 TBq (20 Ci) for Mo—99 for domestic use.
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TABLE VI
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES
Symbol of radie| Element and atomiccomfg;tl\rlg'gi/on for conécrﬂc\r/g%i/on fo Activity limit Activity limit
nuclide number exempt material| exempt material fo'r exempt for exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)
Ac-225 (a) Actinium (89) 1.0X10 2.7X1010 1.0x10 2.7X107
Ac-227 (a) 1.0x101 2.7X1012 1.0X10 2.7X108
Ac-228 1.0X10 2.7X10710 1.0X10° 2.7X10°
Ag-105 Silver (47) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Ag-108m (a) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Ag-110m (a) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Ag-111 1.0X16? 2.7X10°8 1.0X10° 2.7X10°
Al-26 Aluminum (13) 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Am-241 Americium (95) |1.0 2.7x1011 1.0x10 2.7X107
Am-242m (a) 1.0 2.7x1011 1.0x10 2.7X107
Am-243 (a) 1.0 2.7X1011 1.0X10 2.7X10°8
Ar-37 Argon (18) 1.0X1¢ 2.7X10° 1.0X16 2.7X103
Ar-39 1.0X10/ 2.7X10% 1.0X10 2.7X107
Ar-41 1.0X1C 2.7X10° 1.0X1@ 2.7X102
As-72 Arsenic (33) 1.0X10 2.7X10710 1.0X10° 2.7X10%
As-73 1.0X16 2.7X108 1.0X10/ 2.7X10%
As-74 1.0X10 2.7X10710 1.0X10° 2.7X10°
As-76 1.0X1¢ 2.7X10° 1.0X1P 2.7X10°%
As-77 1.0X16? 2.7X10°8 1.0X10° 2.7X10°
At-211 (a) Astatine (85) 1.0X16 2.7X108 1.0X10 2.7X10%
Au-193 Gold (79) 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Au-194 1.0X10 2.7X10710 1.0X10° 2.7X10°
Au-195 1.0X1¢ 2.7X109 1.0X10 2.7X10%
Au-198 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Au-199 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Be-7 Beryllium (4) 1.0X10° 2.7X10°8 1.0X10 2.7X10%
Be-10 1.0X104 2.7X107 1.0X10° 2.7X10°
Bi-205 Bismuth (83) 1.0x10 2.7X10°10 1.0X16 2.7X10°
Bi-206 1.0x10 2.7X10°10 1.0X10 2.7X10%
Bi-207 1.0x10 2.7X10°10 1.0X10° 2.7X10°
Bi-210 1.0X10° 2.7X10°8 1.0X10° 2.7X10°
Bi-210m 1.0x10 2.7X10°10 1.0X10° 2.7X10%
Ba-131 (a) Barium (56) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Ba-133 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Ba-133m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Ba-140 (a) 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Bi-212 (a) 1.0X10 2.7X1010 1.0X10° 2.7X10°%
Bk—247 Berkelium (97) 1.0 2.7x1011 1.0x10 2.7X107
Bk-249 (a) 1.0X1C 2.7X10°8 1.0X10° 2.7X10°
Br-76 Bromine (35) 1.0X10 2.7X10710 1.0X10° 2.7X10%
Br-77 1.0X1% 2.7X10° 1.0X10P 2.7X10°
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

DHS 157 Appendix O

Activity

Activity

Symbol of radie| Element and atomicconcentration for| concentration for Activity limit Activity limit
nuclide number exempt material| exempt material fqr exempt fo_r exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)
Br-82 1.0X10t 2.7X10710 1.0X10° 2.7X10°
c-1 Carbon (6) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
CcC-14 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Ca-41 Calcium (20) 1.0X1¢P 2.7X10% 1.0X10/ 2.7X10%
Ca-45 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Ca-47 (a) 1.0X10 2.7X10710 1.0X10° 2.7X10°
Cd-109 Cadmium (48) 1.0X10* 2.7X107 1.0X10° 2.7X10°
Cd-113m 1.0X16? 2.7X10°8 1.0X10° 2.7X10°
Cd-115 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Cd-115m 1.0X16 2.7X10°8 1.0X10° 2.7X10°
Ce-139 Cerium (58) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Ce-141 1.0X1¢ 2.7X10° 1.0X10/ 2.7X10%
Ce-143 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Ce-144 (a) 1.0X1¢ 2.7X10° 1.0X1¢P 2.7X10%
Cf-248 Californium (98) |1.0X10! 2.7X10710 1.0x10 2.7X107
Cf-249 1.0 2.7x1011 1.0X10 2.7X108
Cf-250 1.0X10 2.7X10710 1.0x10* 2.7X107
Cf-251 1.0 2.7X1011 1.0X10 2.7X108
Cf-252 1.0X10t 2.7X10710 1.0X10 2.7X107
Cf-253 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Cf-254 1.0 2.7X1011 1.0X10 2.7X108
Cl-36 Chlorine (17) 1.0X10* 2.7X107 1.0X10° 2.7X10°
Cl-38 1.0X10 2.7X10710 1.0X10° 2.7X10%
Cm-240 Curium (96) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10%
Cm-241 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Cm-242 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Cm-243 1.0 2.7x1011 1.0x10 2.7X107
Cm-244 1.0X10 2.7X10°10 1.0X10 2.7X107
Cm-245 1.0 2.7X1011 1.0X10 2.7X108
Cm-246 1.0 2.7x1011 1.0X13 2.7X108
Cm-247 (a) 1.0 2.7x1011 1.0x10 2.7X107
Cm-248 1.0 2.7x1011 1.0X13 2.7X108
Co-55 Cobalt (27) 1.0X10 2.7X10710 1.0X106° 2.7X10°
Co-56 1.0X10 2.7X10710 1.0X10 2.7X10%
Co-57 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Co-58 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Co-58m 1.0X10* 2.7X10°7 1.0X10 2.7X10%
Co-60 1.0X10 2.7X10°10 1.0X1¢P 2.7X10%
Cr-51 Chromium (24)  |1.0X16 2.7X108 1.0X10/ 2.7X10%
Cs-129 Cesium (55) 1.0X1 2.7X10° 1.0X10° 2.7X10%
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

Symbol of radie| Element and atomicconécntl\rlzli?i/on for conécrflt\rlggi/on for Activity limit Activity limit

nuclide number exempt material| exempt material fqr exempt fo_r exempt

(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)

Cs-131 1.0X133 2.7X108 1.0X10° 2.7X105
Cs-132 1.0X10 2.7X1010 1.0X10° 2.7X10%
Cs-134 1.0X10t 2.7X10710 1.0X10 2.7X107
Cs-134m 1.0X133 2.7X108 1.0X10° 2.7X10%
Cs-135 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Cs-136 1.0X10 2.7X1010 1.0X1P 2.7X10°%
Cs-137 (a) 1.0X10 2.7X10710 1.0x10* 2.7X107
Cu-64 Copper (29) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Cu-67 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Dy-159 Dysprosium (66) |1.0X1C® 2.7X108 1.0X10 2.7X10%
Dy-165 1.0X1C 2.7X108 1.0X10° 2.7X10°
Dy-166 (a) 1.0X133 2.7X108 1.0X10° 2.7X105
Er-169 Erbium (68) 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Er-171 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Eu-147 Europium (63) 1.0X1¢ 2.7X10° 1.0X10° 2.7X105
Eu-148 1.0X10t 2.7X1010 1.0X10° 2.7X105
Eu-149 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Eu-150 1.0X16 2.7X108 1.0X10° 2.7X107°
(short lived)
Eu-150 1.0X133 2.7X108 1.0X10° 2.7X105
(long lived)
Eu-152 1.0X10 2.7X10710 1.0X10° 2.7X105
Eu-152m 1.0X1¢ 2.7X10° 1.0X1¢P 2.7X10°
Eu-154 1.0X10 2.7X10710 1.0X10° 2.7X105
Eu-155 1.0X1¢ 2.7X10° 1.0X10/ 2.7X10%
Eu-156 1.0X10 2.7X1010 1.0X10P 2.7X10°
F-18 Fluorine (9) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Fe-52 (a) Iron (26) 1.0X10 2.7X1010 1.0X10° 2.7X105
Fe-55 1.0X10* 2.7X107 1.0X10° 2.7X10°
Fe-59 1.0X10 2.7X10710 1.0X10° 2.7X107°
Fe—60 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Ga-67 Gallium (31) 1.0X1¢ 2.7X10° 1.0X10° 2.7X105
Ga-68 1.0X10t 2.7X1010 1.0X10° 2.7X10%
Ga-72 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Gd-146 (a) Gadolinium (64) |1.0X10! 2.7X1010 1.0X10° 2.7X105
Gd-148 1.0X10 2.7X10710 1.0X10 2.7X107
Gd-153 1.0X1¢ 2.7X10° 1.0X10/ 2.7X10%
Gd-159 1.0X1C 2.7X108 1.0X10° 2.7X10°
Ge-68 (a) Germanium (32) |1.0X10 2.7X1010 1.0X10° 2.7X10%6
Ge-71 1.0X104 2.7X107 1.0X1P 2.7X103
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT

DHS 157 Appendix O

CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

Activity

Activity

Symbol of radie| Element and atomicconcentration for| concentration for AfCt'V'ty limit Activity limit
; . . or exempt for exempt
nuclide number exempt material exempt. material consignment (Bg)| consignment (Ci)
(Ba/g) (Cilg)
Ge-77 1.0X10t 2.7X10710 1.0X10 2.7X10%
Hf-172 (a) Hafnium (72) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Hf-175 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Hf-181 1.0X10 2.7X10°10 1.0X10° 2.7X10°
Hf-182 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Hg—-194 (a) Mercury (80) 1.0X10 2.7X10710 1.0X10° 2.7X10°
Hg—-195m (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Hg-197 1.0X1¢ 2.7X109 1.0X10/ 2.7X10%
Hg-197m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Hg—203 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Ho-166 Holmium (67) 1.0X1C 2.7X108 1.0X1P 2.7X10°%
Ho-166m 1.0X10 2.7X10710 1.0X10° 2.7X10°
1-123 lodine (53) 1.0X1% 2.7X10° 1.0X10/ 2.7X10%
1-124 1.0X10 2.7X10710 1.0X10° 2.7X10°
1-125 1.0X1C? 2.7X108 1.0X106° 2.7X10°
1-126 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
1-129 1.0X1¢ 2.7X10° 1.0X10° 2.7X10%
1-131 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
1-132 1.0X10t 2.7X10710 1.0X10° 2.7X10%
1-133 1.0X10 2.7X10710 1.0X10° 2.7X10°
1-134 1.0X10 2.7X10710 1.0X1¢ 2.7X10%
1-135 (a) 1.0X10 2.7X1010 1.0X10P 2.7X10°
In-111 Indium (49) 1.0X1¢ 2.7X107° 1.0X106° 2.7X10°
In-113m 1.0X1¢ 2.7X10° 1.0X106° 2.7X10°
In-114m (a) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
In-115m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Ir-189 (a) Iridium (77) 1.0X1¢ 2.7X109 1.0X10/ 2.7X10%
Ir-190 1.0X10 2.7X10°10 1.0X10° 2.7X10°
Ir-192 1.0X10t 2.7X10710 1.0X10 2.7X107
Ir-194 1.0X1¢ 2.7X10° 1.0X1P 2.7X10°%
K-40 Potassium (19)  |1.0X1(? 2.7X10° 1.0X10° 2.7X10°
K-42 1.0X1¢ 2.7X10° 1.0X10P 2.7X10°
K-43 1.0X10 2.7X10710 1.0X106° 2.7X10°
Kr-81 Krypton (36) 1.0X10* 2.7X107 1.0X10 2.7X10%
Kr-85 1.0X10P 2.7X10% 1.0x10* 2.7X107
Kr-85m 1.0X16 2.7X108 1.0X10t0 2.7X101
Kr-87 1.0X1¢ 2.7X109 1.0X1@ 2.7X102
La-137 Lanthanum (57) |1.0X1C® 2.7X108 1.0X10/ 2.7X10%
La-140 1.0X10 2.7X10710 1.0X1P 2.7X10%
Lu-172 Lutetium (71) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

_ | Activity Activity Activity limit | Activity limit
Symbol of radie| Element and atomicconcentration for| concentration for
nuclide number exempt material| exempt material fqr exempt fo_r exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)
Lu-173 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Lu-174 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Lu-174m 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Lu-177 1.0X13 2.7X108 1.0X10 2.7X10%
Mg-28 (a) Magnesium (12) |1.0X10¢" 2.7X1010 1.0X1P 2.7X10°%
Mn-52 Manganese (25) |1.0X10" 2.7X10710 1.0X10° 2.7X10%
Mn-53 1.0X10% 2.7X107 1.0X1@ 2.7X102
Mn-54 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Mn-56 1.0X10 2.7X1010 1.0X1P 2.7X10°%
Mo-93 Molybdenum (42) |1.0X1C® 2.7X108 1.0X1P 2.7X103
Mo-99 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
N-13 Nitrogen (7) 1.0X1¢ 2.7X10° 1.0X1@ 2.7X102
Na-22 Sodium (1) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Na—-24 1.0X10 2.7X10710 1.0X10° 2.7X10%
Nb-93m Niobium (41) 1.0X104 2.7X107 1.0X10 2.7X10%
Nb-94 1.0X10 2.7X1010 1.0X10P 2.7X10°
Nb-95 1.0X10 2.7X1010 1.0X10P 2.7X10°
Nb-97 1.0X10 2.7X10710 1.0X10° 2.7X10°
Nd-147 Neodymium (60) |1.0X1C? 2.7X10° 1.0X10P 2.7X10°
Nd-149 1.0X1¢ 2.7X10° 1.0X1¢P 2.7X10°
Ni—-59 Nickel (28) 1.0X10* 2.7X107 1.0X1P 2.7X103
Ni—-63 1.0X10P 2.7X10% 1.0X16 2.7X103
Ni-65 1.0X10 2.7X1010 1.0X10P 2.7X10°
Np-235 Neptunium (93)  |1.0X1C® 2.7X108 1.0X10 2.7X10%
Np-236 (short— 1.0X16 2.7X108 1.0X10/ 2.7X10%
lived)
Np-236 1.0X13 2.7X108 1.0X10 2.7X10%
(long-lived)
Np-237 1.0 2.7X1011 1.0X16 2.7X108
Np-239 1.0X1C 2.7X1079 1.0X10 2.7X10%
Os-185 Osmium (76) 1.0X10 2.7X10710 1.0X10° 2.7X10°
0Os-191 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
0s-191m 1.0X1C 2.7X108 1.0X10 2.7X10%
Os-193 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
0s-194 (a) 1.0X1 2.7X10° 1.0X1P 2.7X10°%
P-32 Phosphorus (15) |1.0X1®® 2.7X108 1.0X1P 2.7X10°%
P-33 1.0X1¢P 2.7X10% 1.0X10 2.7X103
Pa-230 (a) Protactinium (91) |1.0X10" 2.7X10710 1.0X10° 2.7X10°
Pa-231 1.0 2.7x1011 1.0X13 2.7X108
Pa-233 1.0X1% 2.7X10° 1.0X10 2.7X10%
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

DHS 157 Appendix O

Activity

Activity

Symbol of radie| Element and atomicconcentration for| concentration for Activity limit Activity limit
nuclide number exempt material| exempt material fqr exempt fo_r exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)
Pb-201 Lead (82) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Pb-202 1.0X16 2.7X108 1.0X10° 2.7X10°
Pb-203 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Pb-205 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Pb-210 (a) 1.0X10 2.7X10710 1.0X10 2.7X107
Pb-212 (a) 1.0X10 2.7X10710 1.0X10° 2.7X10%
Pd-103 (a) Palladium (46) 1.0X16? 2.7X10°8 1.0X10 2.7X103
Pd-107 1.0X10 2.7X10% 1.0X16 2.7X103
Pd-109 1.0X16 2.7X10°8 1.0X10° 2.7X10°
Pm-143 Promethium (61) |1.0X1C 2.7X109 1.0X10° 2.7X10°
Pm-144 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Pm-145 1.0X16 2.7X108 1.0X10/ 2.7X10%
Pm-147 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Pm-148m (a) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Pm-149 1.0X1C? 2.7X108 1.0X106° 2.7X10°
Pm-151 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Po-210 Polonium (84) 1.0X10 2.7X10710 1.0x10* 2.7X107
Pr-142 Praseodymium (59)1.0X1C? 2.7X109 1.0X10° 2.7X10%
Pr-143 1.0X10* 2.7X107 1.0X10° 2.7X10°
Pt-188 (a) Platinum (78) 1.0X10 2.7X10710 1.0X10° 2.7X10°
Pt-191 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Pt-193 1.0X10* 2.7X107 1.0X10 2.7X10%
Pt-193m 1.0X1C? 2.7X10°8 1.0X10 2.7X10%
Pt-195m 1.0X1¢ 2.7X10° 1.0X106° 2.7X10°
Pt-197 1.0X1C? 2.7X108 1.0X10° 2.7X10°
Pt-197m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Pu-236 Plutonium (94) 1.0X10 2.7X10710 1.0x10 2.7X107
Pu-237 1.0X1C 2.7X108 1.0X10 2.7X10%
Pu-238 1.0 2.7X1011 1.0X10 2.7X107
Pu-239 1.0 2.7x1011 1.0x10 2.7X107
Pu-240 1.0 2.7x1011 1.0X13 2.7X108
Pu-241 (a) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10%
Pu-242 1.0 2.7x1011 1.0x10 2.7X107
Pu-244 (a) 1.0 2.7X1011 1.0x10¢ 2.7X10°7
Ra-223 (a) Radium (88) 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Ra—-224 (a) 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Ra-225 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Ra—226 (a) 1.0X10t 2.7X10°10 1.0X10 2.7X107
Ra-228 (a) 1.0X10 2.7X1010 1.0X10° 2.7X10°%
Rb-81 Rubidium (37) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

_ | Activity Activity Activity limit | Activity limit
Symbol of radie| Element and atomicconcentration for| concentration for
nuclide number exempt material| exempt material fqr exempt fo_r exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)

Rb-83 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Rb-84 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Rb-86 1.0X1¢ 2.7X10° 1.0X1¢ 2.7X10%
Rb—-87 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Rb(nat) 1.0X10* 2.7X107 1.0X10/ 2.7X10%
Re-184 Rhenium (75) 1.0X10 2.7X10710 1.0X10° 2.7X10°
Re-184m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Re-186 1.0X16? 2.7X10°8 1.0X10° 2.7X10°
Re-187 1.0X1¢ 2.7X10° 1.0X1@ 2.7X102
Re-188 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Re-189 (a) 1.0X1% 2.7X10° 1.0X10P 2.7X10°
Re(nat) 1.0X1¢ 2.7X10° 1.0X1@ 2.7X102
Rh-99 Rhodium (45) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Rh-101 1.0X1¢ 2.7X10° 1.0X10/ 2.7X10%
Rh-102 1.0X10 2.7X10710 1.0X106° 2.7X10°
Rh-102m 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Rh-103m 1.0X10* 2.7X107 1.0X16® 2.7X103
Rh-105 1.0X1¢ 2.7X109 1.0X10 2.7X10%
Rn-222 (a) Radon (86) 1.0X10t 2.7X10710 1.0X16® 2.7X103
Ru-97 Ruthenium (44)  |1.0X1C 2.7X109 1.0X10 2.7X10%
Ru-103 (a) 1.0X1% 2.7X10° 1.0X10P 2.7X10°
Ru-105 1.0X10 2.7X10710 1.0X10° 2.7X10°
Ru-106 (a) 1.0X1¢ 2.7X107° 1.0X10° 2.7X10%
S-35 Sulphur (16) 1.0X10 2.7X10% 1.0X16 2.7X10°3
Sb-122 Antimony (51) 1.0X1¢ 2.7X10° 1.0x10 2.7X107
Sb-124 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Sb-125 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Sb-126 1.0X10 2.7X10°10 1.0X10° 2.7X10%
Sc-44 Scandium (21) 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Sc-46 1.0X10 2.7X1010 1.0X1P 2.7X10°
Sc-47 1.0X1¢ 2.7X10° 1.0X1P 2.7X10°
Sc-48 1.0X10 2.7X1010 1.0X10° 2.7X10%
Se-75 Selenium (34) 1.0X1¢ 2.7X10° 1.0X106° 2.7X10°
Se-79 1.0X10* 2.7X107 1.0X10 2.7X10%
Si-31 Silicon (14) 1.0X16 2.7X108 1.0X10° 2.7X10°
Si-32 1.0X16 2.7X108 1.0X10° 2.7X10°
Sm-145 Samarium (62)  |1.0X1(? 2.7X109 1.0X10 2.7X10%
Sm-147 1.0X10t 2.7X10°10 1.0X10 2.7X107
Sm-151 1.0X10% 2.7X107 1.0X10 2.7X103
Sm-153 1.0X1% 2.7X10° 1.0X10P 2.7X10°

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
RegisterApril 2010 No. 652 is the date the chapter was last published. Report errors (608) 266-3151.


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

541

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DEPARTMENT OF HEALTH SER/ICES

TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

DHS 157 Appendix O

Activity

Activity

Symbol of radie| Element and atomicconcentration for| concentration for Activity limit Activity limit
nuclide number exempt material| exempt material fqr exempt fo_r exempt
(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)

Sn-13 (a) Tin (50) 1.0X15 2.7X108 1.0X10 2.7X10%
Sn-117m 1.0X1¢ 2.7X10° 1.0X10P 2.7X10°
Sn-119m 1.0X1C 2.7X108 1.0X10 2.7X10%
Sn-121m (a) 1.0X1C 2.7X108 1.0X10/ 2.7X10%
Sn-123 1.0X1C 2.7X108 1.0X10P 2.7X10°
Sn-125 1.0X1¢ 2.7X109 1.0X10° 2.7X10%
Sn-126 (a) 1.0X10 2.7X10710 1.0X1P 2.7X10%
Sr-82 (a) Strontium (38) 1.0X10 2.7X1010 1.0X1P 2.7X10°%
Sr-85 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Sr-85m 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Sr-87m 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
Sr-89 1.0X1C 2.7X108 1.0X10° 2.7X10°
Sr-90 (a) 1.0X1¢ 2.7X10° 1.0X10% 2.7X107
Sr-91 (a) 1.0X10t 2.7X10710 1.0X10° 2.7X10%
Sr-92 (a) 1.0X10 2.7X1010 1.0X10P 2.7X10°
T(H-3) Tritium (1) 1.0X1¢P 2.7X10° 1.0X1@ 2.7X102
Ta-178 (long- |Tantalum (73) 1.0X10 2.7X10710 1.0X1¢ 2.7X10°
lived)

Ta-179 1.0X13 2.7X108 1.0X10 2.7X10%
Ta-182 1.0X10 2.7X10710 1.0X10 2.7X107
Th-157 Terbium (65) 1.0X10* 2.7X107 1.0X10 2.7X10%
Th-158 1.0X10 2.7X10°10 1.0X10° 2.7X10°
Th-160 1.0X10 2.7X1010 1.0X10P 2.7X10°
Tc-95m (a) Technetium (43) |1.0X10 2.7X1010 1.0X10P 2.7X10°
Tc-96 1.0X10 2.7X1010 1.0X1P 2.7X10°
Tc-96m (a) 1.0X13 2.7X108 1.0X10 2.7X10%
Tc-97 1.0X16 2.7X108 1.0X16 2.7X103
Tc-97m 1.0X1C 2.7X108 1.0X10 2.7X10%
Tc-98 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Tc-99 1.0X10* 2.7X107 1.0X10 2.7X10%
Tc—-99m 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Te-121 Tellurium (52) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
Te-121m 1.0X1¢ 2.7X10° 1.0X1P 2.7X10°%
Te-123m 1.0X1¢ 2.7X10° 1.0X10 2.7X10%
Te-125m 1.0X1C 2.7X108 1.0X10 2.7X10%
Te-127 1.0X13 2.7X108 1.0X10P 2.7X10°
Te-127m (a) 1.0X1C 2.7X108 1.0X10/ 2.7X10%
Te-129 1.0X1¢ 2.7X10° 1.0X10P 2.7X10°
Te-129m (a) 1.0X1C 2.7X108 1.0X10° 2.7X10°
Te-131m (a) 1.0X10t 2.7X10710 1.0X10° 2.7X10°
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

_ | Activity Activity Activity limit | Activity limit

Symbol (_)f radie| Element and atomicconcentration for concentration for for exemot for exemot
p p
nuclide number exempt material exempt. material consignment (Bg)| consignment (Ci)
(Ba/g) (Cilg)

Te-132 (a) 1.0X1¢ 2.7X109 1.0X10/ 2.7X10%
Th-227 Thorium (90) 1.0X10 2.7X1010 1.0x10 2.7X107
Th-228 (a) 1.0 2.7X1011 1.0x10 2.7X107
Th-229 1.0 2.7X1011 1.0X1C° 2.7X108
Th-230 1.0 2.7x1011 1.0X10 2.7X107
Th-231 1.0X16 2.7X10°8 1.0X10 2.7X10%
Th-232 1.0X10 2.7X10710 1.0X10 2.7X107
Th-234 (a) 1.0X1G 2.7X10°8 1.0X10° 2.7X10%
Th (nat) 1.0 2.7x1011 1.0X10 2.7X10°8
Ti-44 (a) Titanium (22) 1.0X10 2.7X10710 1.0X10° 2.7X10%
TI-200 Thallium (81) 1.0X10 2.7X10710 1.0X10° 2.7X10°
TI-201 1.0X1C 2.7X1079 1.0X10° 2.7X10°
TI-202 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
TI-204 1.0X10 2.7X107 1.0X10 2.7X107
Tm-167 Thulium (69) 1.0X1¢ 2.7X10° 1.0X10° 2.7X10°
Tm-170 1.0X103 2.7X10°8 1.0X10° 2.7X10°
Tm-171 1.0X10* 2.7X107 1.0X16 2.7X103
U-230 (fast lungUranium (92) 1.0X10 2.7X10710 1.0X10° 2.7X10%
absorption)
(a)(d)
U-230 (medium 1.0X10 2.7X10710 1.0X10° 2.7X10%
lung absorption
(a)(e)
U-230 1.0X10 2.7X10710 1.0X10° 2.7X106
(slow lung
absorption) (a)(f)
U-232 1.0 2.7x1011 1.0X10 2.7X10°8
(fast lung
absorption) (d)
U-232 (medium 1.0 2.7X1011 1.0X10 2.7X108
lung absorption
(e)
U-232 (slow 1.0 2.7X1011 1.0X16 2.7X108
lung
absorption) (f)
U-233 (fast lung 1.0X10 2.7X10710 1.0X10 2.7X107
absorption) (d)
U-233 (medium 1.0X10t 2.7X10710 1.0x10* 2.7X107
lung absorption
(e)
U-233 (slow 1.0X10 2.7X10710 1.0x10 2.7X107
lung absorption
®
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TABLE VII
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

DHS 157 Appendix O

Symbol of radie
nuclide

Element and atomi
number

Activity
cconcentration for
exempt material

Activity
concentration for
exempt material

Activity limit
for exempt
consignment (Bq)

Activity limit
for exempt
consignment (Ci)

(Ba/g) (Cilg)
U-234 (fast lungUranium (92) 1.0X10t 2.7X10710 1.0x10 2.7X107
absorption) (d)
U-234 (medium 1.0X10 2.7X10710 1.0x10¢* 2.7X107
lung absorption
(e)
U-234 (slow 1.0X10 2.7X10710 1.0x10 2.7X107
lung absorption
®
U-235 (all lung 1.0X10 2.7X10710 1.0x10 2.7X107
absorption types)
(a),(d).(e).(f)
U-236 (fast lung 1.0X10 2.7X1010 1.0X10 2.7X107
absorption) (d)
U-236 (medium 1.0X10 2.7X10710 1.0x10 2.7X107
lung absorption
(e)
U-236 (slow 1.0X10 2.7X1010 1.0X10 2.7X107
lung absorption
(®)
U-238 (all lung 1.0X10 2.7X10710 1.0x10 2.7X10°7
absorption types)
(d).(e).(f)
U (nat) 1.0 2.7x1011 1.0X1C° 2.7X108
U (enriched to 1.0 2.7X1011 1.0X10 2.7X108
20% or less)(g)
U (dep) 1.0 2.7x1011 1.0X1C° 2.7X108
V-48 Vanadium (23) 1.0X10 2.7X1010 1.0X1¢P 2.7X10%
V-49 1.0X10* 2.7X107 1.0X10 2.7X10%
W-178 (a) Tungsten (74) 1.0X10 2.7X10710 1.0X10° 2.7X10°
w-181 1.0X16 2.7X10°8 1.0X10 2.7X10%
W-185 1.0X10* 2.7X10°7 1.0X10 2.7X10%
WwW-187 1.0X1¢ 2.7X109 1.0X10° 2.7X10°
W-188 (a) 1.0X1¢ 2.7X109 1.0X10° 2.7X106
Xe-122 (a) Xenon (54) 1.0X1¢ 2.7X10° 1.0X1@ 2.7X102
Xe-123 1.0X1¢ 2.7X109 1.0X1@ 2.7X102
Xe-127 1.0X16 2.7X10°8 1.0X10 2.7X10%
Xe-131m 1.0X10* 2.7X107 1.0x10 2.7X107
Xe-133 1.0X1C? 2.7X10°8 1.0x10 2.7X107
Xe-135 1.0X1C? 2.7X108 1.0X10t0 2.7X101
Y-87 (a) Yttrium (39) 1.0X10 2.7X10710 1.0X106° 2.7X10°
Y-88 1.0X10 2.7X1010 1.0X1¢ 2.7X10°
Y-90 1.0X1C® 2.7X108 1.0X10P 2.7X10°6
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TABLE VIl
EXEMPT MATERIAL ACTIVITY CONCENTRA TIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES (Continued)

Symbol of radie| Element and atomicconécntl\rlzli?i/on for conécrflt\rlggi/on for Activity limit Activity limit

nuclide number exempt material| exempt material fqr exempt fo_r exempt

(Ba/g) (Cilg) consignment (Bq)| consignment (Ci)

Y-91 1.0X1C 2.7X108 1.0X1P 2.7X10°
Y-91m 1.0X1% 2.7X107° 1.0X1P 2.7X10°
Y-92 1.0X1% 2.7X10° 1.0X1P 2.7X10°%
Y-93 1.0X1% 2.7X10° 1.0X1P 2.7X10°%
Yb-169 Ytterbium (79) 1.0X1% 2.7X10° 1.0X10 2.7X10%
Yb-175 1.0X1C 2.7X108 1.0X10/ 2.7X10%
Zn-65 Zinc (30) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Zn-69 1.0X10* 2.7X107 1.0X1P 2.7X10°
Zn-69m (a) 1.0X1% 2.7X10° 1.0X10P 2.7X10°
Zr-88 Zirconium (40) 1.0X1% 2.7X10° 1.0X10P 2.7X10°
Zr-93 1.0X1C 2.7X108 1.0X10/ 2.7X10%
Zr-95 (a) 1.0X10 2.7X1010 1.0X10P 2.7X10°
Zr-97 (a) 1.0X10 2.7X1010 1.0X10° 2.7X10°%
NOTES

(&) Ay and/or A values include contributions from daughter nuclides w/half-lives less than 10 days.

(b) Parent nuclides and their progeny included in secular equilibrium are listed in the following:

Sr-90
Zr-93
Zr-97
Ru-106
Cs-137
Ce-134
Ce-144
Ba-140
Bi-212
Pb-210
Pb-212
Rn-220
Rn-222
Ra-223
Ra-224
Ra-226
Ra-228
Th-226
Th-228
Th-229

Y-90
Nb-93m
Nb-97
Rh-106
Ba-137m
La-134
Pr-144
La-140

TI-208 (0.36), Po-212 (0.64)
Bi-210, Po-210
Bi-212, TI-208 (0.36), Po—-212 (0.64)

Po-216

Po-218, Pb—-214, Bi-214, Po-214
Rn-219, Po-215, Pb—-21Bi-211, TI-207

Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)

Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210

Ac-228

Ra-222, Rn-218, Po-214
Ra-224, Rn—-220, Po-216, Pb212, Bi-212, TI208 (0.36), Po—212 (0.64)
Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po—-213, Pb—-209
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Th—nat

Th-234
U-230
U-232
U-235
U-238
U-nat
U-240
Np-237
Am-242m
Am-243
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Ra-228Ac-228, Th-228, Ra-224, Rn-220, Po-216, Ph—212, Bi-212, TI-208 (0.36),
Po-212 (0.64)

Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th-228, Ra—-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po—212 (0.64)
Th-231

Th-234, Pa—234m

Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, P0-218, Pb-214, Bi-214, Po-214
Np—-240m

Pa-233

Am-242

Np-239

(c) The quantity may be determinfedm a measurement of the rate of decay or a measurement of the radiation level
ata prescribed distance from the source.

(d) These values apply only to compoundsrainium that take the chemical form of UF6, UO2F2, and UO2(NO3)2
in both normal and accident conditions of transport.

(e) These values apply only to compounds of uranium that take the chemical form of UO3, UF4, UCI4, and
hexavalentompounds in both normal and accident conditions of transport.

() These values apply to all compounds of uranium other than those specified in (d) and (e), above.

(g) These values apply to unirradiated uranium.only
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TABLE VI
GENERAL VALUES FOR A; AND A»
Activity Activity Activity Activity
concentra- | concentra- limits for limits for
Contents A1 Ao tion for tion for exempt exempt
exempt exempt consign- consign-
material material ments ments
(TBq) (Ci)| (TBa) (Ci) (Ba/g) (Cilg) (Ba) (Ci)
Only beta
or gamma
emitting 1x 2.7 X 2x10| 5.4x 1x10 2.7x1010 | 1x10* 2.7 x107
radionu- 101 10° -2 10t
clides are
known to
be present
Only alpha
emitting 2 X 5.4 X 9 x 2.4 X 1x101 2.7x1012 | 1x163 2.7 x108
radionu- 101 100 105 103
clides are
known to
be present
No relevant
data are 1x 2.7 % 9 x 2.4 X 1x 101 2.7x1012 | 1x13 2.7 x 108
available 103 1072 105 1073
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TABLE IX
ACTIVITY-MASS RELA TIONSHIPS FOR URANIUM
. Specific Activity
Uranium Enrichment” wt % U-235 present )
TBa/g Cilg

0.45 1.9 x 108 5.0x 107

0.72 2.6 x 108 7.1x107

1 2.8 x 108 7.6x 107

15 3.7x 108 1.0 x 10%

5 1.0 x 107 2.7 x10%

10 1.8 x 107 4.8 x 108

20 3.7x107 1.0x 10°

35 7.4x 107 2.0x10°

50 9.3x 107 2.5x 10°

90 2.1 x10° 5.8 x 10°

93 2.6 x 10 7.0 x 10°

95 3.4x10° 9.1x10°

Natural thorium 8.1x 109 2.2x 107

Note: The figures for uranium include representative values for the activity of the uranium—-234 that is concentrated
duringthe enrichment process.
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Chapter DHS 157
APPENDIX P

Quantities of Radioactive Materials Requiring Consideration of the
Need for a Contingency Plan for Responding to a Release

Radioactive MaterialV Release Fraction Quantity (GBq) Quantity (Ci)
Actinium-228...................... 0001................ 148,00Q............ 4,000
Americium=-241 . ................... 0.00L............... 4. ................ 2
Americium-242 . .......... . ... ... .. 0.00L............... T4 .. ... . ... ... ... 2
Americium=243 .. ... ... . .. 0.00L............... 4. ... .. ....... 2
Antimony-124 .. ................... 001................. 148,00Q............ 4,000
Antimony-126 ..................... 001................. 22200Q............ 6,000
Barium-133 ......... ... .. ... 001 ................ 370,00Q............ 10,000
Barium=140.......... ... ... ... . . ... 0.0L ................ 1,110,000........... 30,000
Bismuth-207....................... 00L................ 185,000............ 5,000
Bismuth-210. . ..................... 00L................ 22200............. 600
Cadmium-=-109..................... 001L................ 37,000............. 1,000
Cadmium-113 ..................... 001L................ 2960.............. 80
Calcium=45. . ... ... e 0.0L ................ 740,00Q............ 20,000
Californium-252. . . ................. 000L............... 333. .. 9 (20 mg)
Carbon-14 (Non-CQ ............... 001................ 1,850,00Q........... 50,000
Cerium=141 . ... .. 00L................ 370,000............ 10,000
Cerium=144 . ... .. 0oL ................ 11,0Q............. 300
Cesium=134....................... 0.01L................ 74000............. 2,000
Cesium=137. ... 0.01L................ 111,000............ 3,000
Chlorine=36. . ..., 05 ... 3,700, ... i 100
Chromium-51...................... 00L................ 11,100,000.......... 300,000
Cobalt-60......................... Qo00L............... 185,000............ 5,000
Copper—64 ............ ... 00L................ 7,400,000 .......... 200,000
Curium=242 ............ .. 000L............... 222Q0.............. 60
Curium-243 ............ ... ... 000L............... 110, . ... 3
Curium=244 .......... ... ... ...... o00L............... 148................ 4
Curium=245............ ... ... ..... 000L............... T4................. 2
Europium=-152..................... 00L................ 18500............. 500
Europium=-154 . ... ... ... .. ..., .. 0.0L................ 14800............. 400
Europium=-155..................... 00L................ 111,000............ 3,000
Gadolinium=153. . .. ....... ... ... ... 001 ..........oo... 185,000............ 5,000
Germanium-68.....................\ 0.01................ 74,000............. 2,000
Gold=198. . ... Q01................. 1,110,000........... 30,000
Hafnium-172 ...................... 001 ................ 1480Q............. 400
Hafnium-181...................... 0.0L ................ 259,00Q............ 7,000
Holmium-166m.................... 001 ................ 3700 . ............. 100
Hydrogen-3 ....................... 05 ... 740,00Q............ 20,000
Indium=-114m...................... 00L ................ 37000 . ............ 1,000
lodine=125......... ... ... ... .. . ... 05................. 370 . o 10
lodine=131.......... ... ... ... .. ... 05................. 370 .. 10
Iridium=192. . . . ... .. ... 0.001................ 1,480,000........... 40,000
Iron=55 ......... ... ... ... .. 001................ 1,480,000........... 40,000
Iron-59 .......... ... .. . .. ... 001................ 259,000............. 7,000
Krypton—-85........................ 10......... .. ... 222,000,000......... 6,000,000
Llead-21Q................ .. 00L................ 296 . ... 8
Manganese-56...................... 001................ 2,220,000.......... 60,000
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Radioactive Material Release Fraction Quantity (GBQ) Quantity (Ci)
Mercury=203. .. ... 00L ................ 370,00Q............ 10,000
Molybdenum-99. . .................. | 00L................ 1,110,000........... 30,000
Neptunium-237.......... ... .......| 0001............... T4 o 2
Nickel-63 .. ...................... 001................740,000............. 20,000
Niobium=-94 ....................... 001................. 11,100. . ... ..o 300
Phosphorus-32..................... 05.. ... i 3,700, ............. 100
Phosphorus-33..................... 05.. ... 37,000 ............ 1,000
Polonium-210...................... 001 ................ 370 .. ... 10
Potassium-42. ...................... 00L................ 333,000, ........... 9,000
Promethium-145.................... 001................ 148,000............ 4,000
Promethium-147.................... 001................ 148,000............ 4,000
Radium-226....................... 0001............... 3700.............. 100
Ruthenium-106..................... 001................ 7400.............. 200
Samarium=-151. . .......... ... .. ..... 001................ 148,000............ 4,000
Scandium-46...................... 001................ 111,000............ 3,000
Selenium=75. . ......... ... .. ... ... 00L................ 370,000............ 10,000
Silver-110m . .. .. ... . 00L ................ 37,00Q0............. 1,000
Sodium=22............. .. ... .. ... 00L................ 333,000............ 9,000
Sodium=24........ ... .. ... ... ... 00L................ 370,000............ 10,000
Strontium-89 . ............ ... 00L................ 112,00Q............ 3,000
Strontium-9Q ...................... 00L................ 3330.............. 90
Sulfur-35. . ......... .. 0.5, ... ... ... ... 33,300.............. 900
Technetium=-99...................... 001................ 370,000............ 10,000
Technetium-99m.................... 001................ 14,800,000......... 400,000
Tellurium=127m.................... 001 ................ 185,000............ 5,000
Tellurium=129m. ................... 00L................ 185,000............ 5,000
Terbium-160. .. .................... 00L................ 148,000............ 4,000
Thulium=2170....................... 001 ................ 148,00Q............ 4,000
Tin-113 ... 00L................ 370,000............. 10,000
Tin=123. ... 00L................ 111,000............. 3,000
TiN=126. . ... 00L................ 37,000.............. 1,000
Titanium=44 ... ........ ... .. . . 001 ................ 3,700 .. ... 100
Vanadium-48...................... 00L................ 259,000............ 7,000
Xenon-133....... ... ... 10 33,300,000.......... 900,000
Yitrium=91 . ... 0.01................ 74,000.............. 2,000
ZinC—=65........ ... 00L................ 185,000............. 5,000
Zirconium=93. . ...... ... ... 001................. 14800 ............. 400
Zirconium=95........... .. ... . ... 001 ................ 185,00Q............ 5,000
Any other beta—gamma emitter. . . ... .. 001................ 370,000............. 10,000
Mixed fission products. . .. ........... 001................ 37,000.............. 1,000
Mixed corrosion products. .. ......... 001................ 370,000............. 10,000
Contaminated equipment, beta—gamma 0.001............... 370,000............. 10,000
Irradiated material, any form other

than solid noncombustible. . ... .. ... 001................ 37,000.............. 1,000
Irradiated material, solid noncombustible0.001 .. ............. 370,000............. 10,000
Mixed radioactive waste, beta—gamma. . 0.01................ 37,000.............. 1,000
Packaged mixed wasfebeta—gamma ... 0.001 ............... 370,000............. 10,000
Any other alpha emitter. . .. .......... 0001............... T4, . . 2
Contaminated equipment, alpha. .. .... 0.0001............... 740. . ... ... . .. 20
Packaged waste, alpha. . . ........... 0.0001 ............. 740, ... .. 20

Y For combinations of radioactive materials, the licensee is required to consider whethergameyran is needed if the sum of the ratios
of the quantity of each radioactive material authorized to the quantity listed for that material above exceeds one.

2 Wastepackaged in yipe B containers does not require an gaecy plan.
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APPENDIX Q

Contents of an Emergency Plan

An emegency plan for responding to an event in which radioactive material could be released from the site shall
includethe following information:

a.

b.

Facility description. A brief description of the licensee or applisdatility and surroundings.

Typesof accidents. An identification of eatype of radioactive materials accident for which actions by
licenseestaf or offsite response ganizations will be needed to protect members of the public.

Classificatiorof accidents. A method for classifying and declaring an accident as sitetamea emgency.

Detectionof accidents. ldentification of the medns detecting each type of alert or site area gy in
atimely manner

Mitigationof consequences. A bridéscription of the means and equipment that are available for mitigating
the consequences of each type of accident, including those provided to protect workers onsite, and a descrip
tion of the program for maintaining the equipment.

Assessmendf releases. A brief description of the methods and equipment available to assess releases of ra
dioactivematerial.

Responsibilities A brief description of the responsibilities of the licensee or applgpatsonnel who will
respondf an accident occurs, including identification of personnel responsible for promptly notiffgitg
responserganizations, including the department.

Planmaintenance. A brief description of the positions assigned and mathdelselop, maintain and update
the plan.

A list of offsite response ganizations, description of their responsibilities and anticipated actionsppyd
of formal commitments, if any

Notification and coordination. A brief description of the means to pronmatlijy the ofsite response ga-
nizationsand request &fite assistance including medical assistance for the treatment of contaminated injured
onsiteworkers. The notification and coordination must include alternate provisions in case key personnel,
partsof the facility or some equipment are unavailable. The licesbak also commit to notify the depart
mentimmediately after notification of the appropriatésaé response ganizations and not later than one

hour after the licensee declares an ageecy.

Informationto be communicated. A brief description of the types of information on facility status, radioac
tive releases and recommended protective actions, if necessagygiven to dite response ganizations
andthe departmentA licensee shall allow thefsfte response ganizations expected to respond in case of
anaccident 60 days to comment on the licenseesgemey plan before submitting it to the departmet.
licenseeshall provide any comments received within@@edays to the department with the egeercy plan.

Training. A brief description of the frequengyerformance objectives and pliam training that the licensee

or applicant will provide workers on hawrespond to an enggncy including any special instructions and
orientation tours that the licensee or applicant wittrao fire, police, medical and other emency person

nel. The training shall familiarize personnel with site—specific hazards andemagmprocedures. The train

ing shall also prepare site personnel for their responsibilities in the event of accident scenarios postulated as
mostprobable for the specific site, including the use of defi&rcises and team training for such scenarios.
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m. Drills and exercises. Provisions for conducting quarterly communications checkssitiéhreSponse ga-
nizationsand biennial onsite exercises to test response to simulategesties. The licensee or applicant
shallinvite offsite response ganizationgo participate in biennial exercises. The exercises shall use accident
scenariopostulated as the most probable for the specific site and the scenarios may not be kmastn to
exerciseparticipants. Critiques of exercisesist evaluate the appropriateness of the plangemey proce
dures,facilities, equipment, training gfersonnel and overallfettiveness of the response. Deficiencies
foundby the critiques must be corrected.

n. Safecondition. A brief description of the means of restoring the facility and surroundings to a safe condition
afteran accident.

0. Hazardoushemicals. A certification that the applicant has met its responsibilities under thgeBaoyer
Planningand Community Right-G-Know Act of 1986, Tle Ill, Pub.L.99-499, if applicable to the appli
cant’sactivities at the proposed place of use of the radioactive material.
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Examples of Severity Levels

Thefollowing examples of severity levedgply to licensees or registrants and are neither exhaustive nor controlling.
They reflect only the seriousness of the violation and not the intent of the vjdladristory of the violatpthe
amountnecessary to deter future violations, dog$ to correct the violation.

A. Severity Level 1 — Most Significant Violations.

1. Exposureof a workerin excess of 250 mSv (25 rems) of radiation to the whole, lmody50 Sv (150 rems) to
theskin of the whole bodyr 3.75 Sv (375 rems) to the feet, ankles, hands, or forearms.

2. Annualwhole body exposure in exces8fmSyv (2.5 rems) of radiation to a non—radiation worker or a radiation
workerwho is a minar

Releas®f radioactive material to an unrestricted area in exae$8 times the limits specified in this chapter

4. Radiatiorlevels, contamination levels, or releases that exceed 10 times the limits specified in this chapter or the
license.

5. Disposabf licensed material into a sanitary sewerage system in quantities or concentrations which exceed 10
times the limits of sSDHS 157.30 (3)

6. Exposure of a worker in a restricted area to 10 times the limit#1S.157.22 (1)

7. Arequired system or equipment designedrevent or mitigate a serious safety event not being operable when
actuallyrequired to perform its designed function.

8. A material false statement in which the statement made is deliberately false.

. Action by management to discriminate against an employee for attempting to communicate or for actually
communicatingvith the department to report a real or suspected violation of this chapter or license condition.

10. Deliberateexposure of an individual except by or under the supervision of an individual licensed to engage in
the healing arts.

11. Refusingauthorizeddepartment personnel access to facilities, equipment or records necessary to conduct
inspectionsor investigations.

12. Possessioaf licensable quantities of radioactive material without a license or loss of control of a source of
radiation.

13. Falsificationof records required by this chapter in which the records were deliberately falsified by or with the
knowledge of the licensee or registrant.

14. Licenseeor registrant failure to promptly respond to eamegency that has actual or potentiafsie
consequences.

15. Operatinga mammography facility without proper certification.

o8]

. Severity Level 2— Very Significant Violations.

=

Singleexposure of a worker in excess of 50 mSv of radiatidimetevhole body300 mSyv to the skin of the whole
body,or 750 mSv to the feet, ankles, hands or forearms.

o

Annualwhole body exposure in excaxfsb0 mSv of radiation to a non-radiation worker or radiation worker who
is a minor

w

Release of radioactive material to an unrestricted area in excess of 5 times the linltd ®f1%57.23 (2)

4. Radiation levels, contamination levels, or releases that exceed 5 times the limits specified in this chapter
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o

Failureto immediately notify the department as required iyt$S 157.32 (1jpnd sDHS 157.32 (2) (a;and
(b).

6. Unauthorizedlisposal of licensed material in quantities or concentrations in excess of 5 times the liDitdSf s.
157.30(3).

7. Exposure of a worker in a restricted area in excess of 5 times the limits specifibdiia $57.22

[oe]

. Arequired system designed to prevent or mitigate a serious safety event or unnecgesamgas absent or
inoperable.

9. Failureto obtain appropriate department approval before moving to a new use or storage location.

10. A materialfalse statement or a reporting failure involving information which, had it been available to the
departmentand accurate at the time the information shcwdgle been submitted, would have resulted in
regulatoryaction or would likely have resulted in the department seeking further information.

11. Radiation output on fluoroscopic devices which exceed 200 mGy per minute in high rate mode.
12. Failure to register sources of radiation as required by this chapter

13. Operating a mammography facility without qualified personnel, upti€2FR Part 900

C. Severity Level 3— Significant Violations.

=

Single exposure of a worker in excess of 30 mSv (3 rem) of radiation to the whol®@bad8ymSv (7.5 rem)
to the skin of the whole bodgr 187.5 mSv (18.75 rem) to the feet, ankles, hands or forearms.

2. Avradiation level in an unrestricteglea such that an individual could receive greater than 1.0 mSv (100 millirem)
in a one-hour period or 5.0 mSv (500 millirem) in any 7 consecutive days.

3. Failureto notify the department immediately as required bpKS 157.32 (2) (apr failure to notify the
departmentvithin 24 hours as required byBHS 157.32 (2) (b)

4. Substantiapotential for an exposure or release in excess of the limits of this ¢hamtieras entry into high
radiationareas without performing an adequate survey or opemftiamadiation device with a nonfunctioning
interlock system, if one is required.

Release of radioactive material to an unrestricted area in excess of the limiH& $57.23 (2)
Unauthorized disposal of licensed material not covered in severity levels | or .

Exposure of a worker in restricted areas in excess of the limitDefS.157.22 (1)

© N o 0

Releasdor unrestricted use of radioactive material or contaminated equipmiict poses a potential for
significantexposure tanembers of the public, or which reflects a programmatic rather than isolated weakness
in the radiation safety program.

9. Cumulativeworker exposure in excess of the regulatanjts in this chapter when such exposure reflects a
programmatiagather than an isolated weakness in radiation protection.

10. Any noncompliance with posting, labeling, placarding, shipping papers, packaging, loading, or other
transportatiorrequirements that could result in the following:

a. Improper identification of the type, quantityr form of material.

b. Failure of the carrier or recipient to exercise adequate controls.
c. Substantial potential for personnel exposure or contamination.
d. Improper transfer of material.

11. Failure to control access to licensed materials as specified by this chapter

12. Possession or use by a licensee or registrant of a unauthorized radiation machine or radioactive material in
conductingregistrant or licensee activities.

13. Radiation levels, contamination levels or releases that exceed the limits specified in the license.

14. Failure to use exposure reduction devices prqmroh as collimators, filtration or patient shielding.
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15. Failureto hospitalize patients who have sealed source implatiem@peutic quantities of radioactive material

in accordance with the license or license conditions.

. Severity Level 4 — Violations.

Exposure in excess of the limits o31S 157.22 (1hot constituting severity 1, Il, or 1l violations.

A radiation level in an unrestricted area such that an individual cexédze greater than 0.02 mSyv (2 millirems)
in any one hour period or 1.0 mSv (100 millirems) in any 7 consecutive days.

Failure to notify the department within 30 days as required B¥S. 157.32 (3)
Failureto make a follow—up written report to the department as requirediiy$.157.32 (1) (bpr s.DHS

| 157.32(6).

Failure to conduct required leakage or contamination tests or to use properly calibrated equipment.

Unlessspecified in a more severe categatyanges in procedures or other conditions of a license or certificate

' of registration of which the department was not informed, such as change of address, change of person in control

7.
8.
9.

or changes in the use of registered or licensed devices.
Failure to maintain complete records and forms required by this chapter
Failure to report medical events as required DHS 157.72

Failure to report a dose to a embryo, fetus or nursing child as requireDH$ L57.72 (2)

10. Fluoroscopisystems where the maximum table top skin entrance exposure rate is 10QB®) (er minute

havingtest values greater than 140 mGy (16.1 R) per minute but less than 200 mGy (23 R) per minute.

11. Radiographic systems in which it is possible to produce x-rays with the timer in the zdrpamitain.

12. Radiatiortherapy systems in which the registrant fails to maintain proper surveys, calibrations, spot checks or

E.
1.

w N

operatingprocedures.

Severity Level 5— Minor Violations.

Failureto maintaina current copy of this chapter and current copies of active licenses or certificates of
registration.

Failureto post notices required by this chapter
Failure to report leaking sources as required IDHS 157.72 (3)

Other violations that have minor safety or environmental significance.
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Course Outline for Portable Gauge and XRF Device
Radiation Safety Training Program

Thefollowing are areas in which the department considers it important tiadigidual have expertise for the
competenbperation of portable gauges and XRF devices using sealed sources of radioactive material. The course
shallbe at least 8 hours in length.

[. PRINCIPLES AND FUNDAMENRLS OF RADIATION SAFETY

A. Types and Characteristics of Radiation

1. Alpha, Beta, Gamma, X-ray and Neutron Radiation

2. Exposure: Natural versus Man—-made Radiation

3. Irradiation versus Contamination/Internal vs. External

4. Radioactive Material Used in Portable Gauges and XRF Devices
B. Units of Radiation Dose and Quantities of Radioactivity

1. Curie, Rad, Rem and Roentgen

2. Prefixes

3. Sl Units

C. Basic Math and Calculations Related to Radioactivity

1. Radioactive Decay

2. Dose Rates from the sources commonly used

3. Inverse Square Law

D. Biological Efects of Radiation

1. Acute, Chronic and Geneticfetts of Exposure

2. Radiation Protection Standards

3. The ALARA Philosophy

E. Radiation Levels From Radioactive Sealed Sources

1. Survey Meter Use for Portable Gauge Users, not including XRF devices
F. Methods of Controlling Radiation Dose

1. Time

2. Distance

3. Shielding

[I. STATE AND FEDERAL REGULATIONS

A. ChapteDHS 157 Wisconsin Administrative Code

B. Title 10, Code of Federal Regulations, US Nuclear Regulatory Commission

C. Title 49, Code of Federal Regulationsaisportation
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[ll. LICENSING AND INSPECTION

A. License Items and Conditions

B. Notices, Instructions and Reports toNkérs
C. Inspections by the Department

<

. OPERAING AND EMERGENCY PROCEDURES

>

Operating Procedures

Training and Supervision

Personnel Monitoring

Availability of Procedures

Security of the Gauges or Devices When Stored and At Tdri Wbcation.
ALARA Philosophy

Transportation of the Gauges or Devices and Security

General Rules of Use

Posting Requirements

Routine Maintenance

Radiation Surveys Using Survey Meters at therkA\Bite for Portable Gauges

BOoNoGOA~WNE

o

Emegency Procedures

Preventive Measures
Emepgency Response
Notification Requirements
Case Histories

PwbdE @

<

TRANSFER/DISPOSAL REQUIREMENTS
State and NRC Regulations
Transportation Requirements

w >

<

. PRACTICAL TRAINING

>

Transport/Storage Containers

Hands—on flaining Specific to the Gauge or Device

Proper Use

Safe Handling

Calibration of XRF Device Including Substrate Corrections
Demonstration of Measurements afriwus Materials

Use of Survey Meters by Portable Gauge Users.

agrwndE T

VIl. Q&A SESSION
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NATIONALLY TRACKED SOURCE THRESHOLDS

The Terabecquerel (TBq) values are the regulatory standaré curie (Ci) values specified are obtained by
convertingfrom the TBq value. The curiealues are provided for practical usefulness only and are rounded after
conversion.

. . . Category 1 Category 1 Category 2 Category 2
Radioactive material (_?ng)y %i) y (.?ng)y ?gi) y
Actinium-227 20 540 0.2 54
Americium-241 60 1,600 0.6 16
Ameri- 60 1,600 0.6 16
cium-241/Be
Californium-252 20 540 0.2 5.4
Cobalt-60 30 810 0.3 8.1
Curium-244 50 1,400 0.5 14
Cesium-137 100 2,700 1 27
Gadolinium-153 1,000 27,000 10 270
Iridium-192 80 2,200 0.8 22
Plutonium-238 60 1,600 0.6 16
Plutonium-239/Be 60 1,600 0.6 16
Polonium-210 60 1,600 0.6 16
Promethium-147 40,000 1,100,000 400 11,000
Radium-226 40 1,100 0.4 11
Selenium-75 200 5,400 2 54
Strontium-90 1,000 27,000 10 270
Thorium-228 20 540 0.2 5.4
Thorium-229 20 540 0.2 5.4
Thulium-170 20,000 540,000 200 5,400
Ytterbium-169 300 8.100 3 81
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