Table A-1—A; and A, VALUES FOR RADIONUCLIDES

; : _|r Speciﬁ_c éctivity |
radionuciide | | number | A1(TBa) | A(C® |A; (TBa) ! Ax(ci)® jmq 10 | (ciza) I
Ac-225(2)  |Actinium (89) |s.ox10 2.2x10' |6.0x107 [1.6x10" | |s.8x10* |
Ac-227 () | 9.0X107 |2.4x10' [9.0x10% |2.4x10° |[2.7 7.2x10" |
Ac228 | 6.0x10% [1.6x10' [5.0x107 [1.4x10' [Bax10* [2.2x10° |
Ag-105 |Sliver (47) |2.0 '5.4x10* (2 0 !5_.4><'101 [1.1)(103 'm'3 ox10*
Ag-108m (a) | 17. ox10™t 11, gx1o! 0! |1ox10! [9.7on" 12.6x10!
‘Ag-110m (a) _!__ - 4.0x10" |1.1x10" '!4.ox10'1_ 1.1x10° 1. 8X10? |4.7X10°
Ag-111 2.0 |5.4x10" F .0x10" |1.6x10° l5 ax10° ]1 6X10° |
A-26 | Aluminum (13) TLoxio® |27 |Loxiot '27 |7 ox10 |1.9x107 |
Am-241 | Americium (95) 1.0x10* [2.7x10% |1_ox1o'3 2.7x102 [1.3x107 [3.4 |
am-242m @) | Jroxi0' [27x10% [1.0x107 27x107 [3.6x10" [1.0x10"
'Am-243 (2) _ 150 [Laxw0? [rox10® 2.7x107 [7.4x10° [2.0x107
Ar-37 |Argon (18) -|4 ox10! "MTT 1X10° '-3 7x10° |9.9x10" |
Ar-39 ] 4.0x10* [1 1><105"| |2.0x10! |5, 4x10? 13 [3.axi0t |
Ar-41 [ 3.0x107 ]a 1 _3 ax10" [8.1 1. 5X10° |4.2X107 |
As-72  |Arsenic (33) 3.0x10% (81 [3.0x107 [8.1 6.2x10" [L7X10° |
As-73 ; 4.0X10° |1.1X10° |4.0x10' |1.1X10° |s 2X10> |2.2X10" l
As-74 S ~to 270" [sox10” [24x100  [3.7x10° [sxic® |
As-76 |3.0x10" |81 |3.0x10" |8.1 ls.ex10° |1.6x10° |
As-77 |2 O0X10' !5.4x10% |7.0X10° 1. 9x10* ?3.9x10“' 1.0x10° '
At-211(a) | Astatine (85) 2.0x10" [5.4x10° [5.0x10" |1.4X10' |7.6x10° [2.1x10°
Au-193 Gold (79) 7.0 T1.9%102 J[2.0 s.4x10° |§_4>?104_ Ta.2x10° |
Au-194 - |10 27%10 [0 [2.7x10'  [1.5%10° [4.1x10° |
Au-195 1.0x10' |2.7x10? “[_6.0_ 1.6X10% | 1.4x10? [3.7%10° |
Au-198 | 1.0 |2.7x10 !s.oxm"‘ 1.6X10'  9.0X10° |2 4X10°
Au-199 | lLox10' [2.7x10% |6.0x107 |1.6X10' T l7.7%10° |2.1%10° {
Ba-131 (2) Barium (56) l20  [saxiot |20 |5.4x10!  [3.1x10° |8.4x10°
Ba-133 - | 30 8.1x10* 3.0 8.1x10' [9.4 2.6X10°
Ba133m | 2.0x10' |5.4%10% [6.0X107 |1.6X10' |2.2x10° [6.1X10° |
i@ | oot Leao’ [aoa0t 81 270 7o
Be-7 ‘Beryllium (4) 12.0X10'  5.4x10% |2. ox10* |5 4x10°  [1.3X10° |3.5X10°
Be-10 _ la.ox10t 1. 1)(103 |6 ox1o L eaxm1 | __'§;3x1_0"‘ |2.2X10%
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Table A-1—A; and A; VALUES FOR RADIONUCLIDES

Specific activity
e motide | O nimper T (A1 (Ta)| A(c)® (A2 (TBa)| At | |
BI-205 Bismuth (83) 7.0X10 |1.9x10! |7.0x107 |1.9%X10' |1.5X10° |4.2X10°
Bi-206 3.0x107 |8.1 3.0x10" (8.1 3.8X10° |1.0X10°
Bi-207 7.0x10" [1.9x10' |7.0x107' [1.9x10" 1.9 5.2X10!
Bi-210 1.0 2.7x10' |6.0x10* [1.6X10' |4.6x10° |1.2x10°
Bi-210m (2) 6.0x107 |1.6x10' {2.0%10% |5.4x10" |2.1x10% |5.7x10°
Bi-212 (a) 7.0x107 [1.9%x10* |6.0%107 |1.6X10* |5.4X10° |1.5X107
Bk-247 Berkelium (97) 8.0 2.2X10% |8.0X10™ [2.2x10% |3.8X107 |1.0
Bk-249 (a) 4,0X10* [1.1x10% |3.0X10" (8.1 6.1X10' |1.6X10°
Br-76 Bromine (35) 4,010 {1.1x10! |4.0x107 [1.1x10' |9.4x10* |2.5X10°
Br-77 3.0 g8.1x10' |3.0 8.1x10' |2.6X10* |7.1X10°
Br-82 4.0x10! |1.1x10% {4.0x107 j1.1x10' [4.0X10* |1.1X10°
c-11 Carbon (6) 1.0 2.7x10' |6.0x10* [1.6x10* |3.1X107 |8.4x10°
C-14 a,0x10! |1.1x10° |3.0 8.1Xx10" |1.6X107 |4.5
Ca-41 Calcium (20) Unlimited | Unlimited UnllmltedlUnIImlted 3.1x10°? |8.5)(1(l'2
Ca-45 4.0X10* |1.1x10° (1.0 |2.7><101 6.6X102 |1.8X10*
Ca-47 (a) 3.0 8.1X10' {3.0x10™ |s.1 2.3x10* |6.1X10°
Cd-109 Cadmium (48) 3.0X10" [8.1X10° |2.0 |s.ax10' |o.6x10' |2.6X10°
Cd-113m 4,0x10' |1.1x10° [5.0x107 |1.4x10! (8.3 2.2X10°
Cd-115 (a) 3.0 8.1x10! [4.0x107* |1.1x10' [1.9x10* |5.1X10°
Cd-115m 50107 |1.4x10' |5.0x107 |1.4X10" [9.4x10? |2.5x10°
Ce-139 Cerium (58) 7.0 1.9x10% (2.0 5.4X10* [2.5X10% |6.8X10°
Ce-141 2.0X10' |5.4x10% |6.0x107! |1.6X10' [1.1X10° |2.8X10°
Ce-143 9.0x10°! |2.4x10* |6.0X107 |1.6x10' |[2.5x10* |6.6X10°
Ce-144 (a) 2.0x10" [5.4 2.0X10™" |5.4 1.2X10% |3.2x10°
Cf-248 Californium (98) a,0x10* |1.1x10° |6.0x10° |1.6x107 |5.8X10' |1.6X10°
Cf-249 3.0 B8.1X10% |[8.0X10°* [2.2X102 |[1.5X107" |4.1
Cf-250 2,010 [s.4x10% |2.0x107 |s5.4x102 [4.0 1.1x10°
Cf-251 7.0 1.9%X10? |7.0x10* 1.9X10% |5.9X107 |1.6
Cf-252 (h) 5.0x1072 1.4 3.0x1073 |8.1X10'2 2.0X10' |5.4X10?
Cf-253 (a) a.0x10' |1.1x10° [4.0x102 [1.1 1.1x10° |2.9x10°
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Table A-1—A, and A; VALUES FOR RADIONUCLIDES

Specific activity
ettt | F e O™ s (TB0) | At (42 (T8 et |
Cf-254 1.0X107 [2.7x10? |1.0X107 |2.7x107% |3.1X10° |8.5X10°
Cl-36 Chlorine (17) 1.0X10' |2.7x10* |6.0X107 [1.6x10' |1.2X107 |3.3X107?
Cl-38 2.0x10! |5.4 2.0X10" |5.4 4.9x10% [1.3x10°
Cm-240 Curium (96) 4,010 |1.1x10% [2.0X107? |5.4x10* |7.5x10% |2.0x10°
Cm-241 2.0 5.4X10' |1.0 2.7X10'  |6.1x10% |1.7x10°
Cm-242 4.0X10' [1.1x10° j1.0x102 |2.7x10 [1.2X10* |3.3X10°
Cm-243 9.0 2.4X10% [1.0x107 [2.7x107% |1.9%X107° |5.2X10%
Cm-244 2.0X10' |5.4x10% |2.0X1073 [5.4x10 |3.0 8.1X10!
Cm-245 9.0 2.4X10% l9.0x10™ |2.4x10? |6.4x107 |1.7X10!
Cm-246 9.0 2.4X10% [9.0X10™* [2.4X10% [1,1x107 |3.1x10"
Cm-247 (3) 3.0 8.1X10* [1.0X107 |2.7x10% |3.4X10® [9.3x10°3
Cm-248 2.0X10°2 |5.4X107' |3.0X10* [8.1x107 |1.6X107* |4.2x107
Co-55 Cobalt (27) 5.0X107 [1.4X10' |5.0X10? |[1.4x10' |1.1X10° [3.1x10°
Co-56 3.0x10! |8.1 3.0X10" 8.1 1.1X10° |3.0x10*
Co-57 1.0X10' [2.7x10% |1.0x10' |2.7x10% |3.1X10% |8.4X10°
Co-58 1.0 2.7X10' 1.0 2.7x100  |1.2x10° [3.2x10°
Co-58m 4.0X10 |1.1x10° [4.0X10' |1.1x10° [2.2X10° |5.9%10°
Co-60 4.0X10" [1.1x10' |4.0x107 [1.1x10' [4.2X10' [1.1X10°
Cr-51 IChromium (24) 3.0X10' |8.1x10* |3.0x10' |8.1x10? |3.4x10° |9.2X10°
Cs-129 Cesium (55) 4.0 1.1X10% [4.0 1.1X10° |2.8x10* |7.6X10°
Cs-131 3.0X10* 8.1x10% |3.0x10* [8.1x10?° |3.8X10° |1.0X10°
Cs-132 1.0 2,7x10* |1.0 2.7x10' [5.7x10° |1.5X10°
Cs-134 7.0X10°! [1.9x10' }7.0x107 [1.9X10' |4.8x10' |1.3X10°
Cs-134m 4.0X10' |1.1x10° [6.0X107* |1.6X10' |[3.0X10° |B8.0X10°
Cs-135 4,0X10' |1.1X10° |1.0 2.7X10°  [4.3X107 |1.2X1073
Cs-136 5.0X107 |1.4x10* |5.0x10? [1.4x10' |2.7x10° |7.3%x10*
Cs-137 (a) 2.0 5.4X10* |6.0X107 [1.6X10! (3.2 8.7x10!
Cu-64 Copper (29) 6.0 1.6X10% |{1.0 2.7X10*  |1.4X10% |3.9X10°
Cu-67 1.0X10' |2.7X10% |7.0x107 |1.9x10' |2.8X10* |7.6X10°
Dy-159 Dysprosium (66) 2.0X10' |5.4x10% |2.0%10* |5.4x10%? |2.1X10% |5.7X10°
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Table A-1—A, and A; VALUES FOR RADIONUCLIDES

Symbol of Element and atomic A b b Specific activity
radionuclide number 1(TBa) | A,(CI)" | Az (TBa) | Ay(Ci) {TBq/g) | (Ci/g)
Dy-165 9.0x10°' |2.4x10' |6.0x10! (1.6X10' [3.0x10° |8.2X10°
Dy-166 (a) 9.0x10! |2.4x10' |3.0x107 |B.1 8.6X10° |2.3X10°
Er-169 Erbium (68) 4,0x10' |1.1X10° [1.0 2.7X10*  |3.1x10° |8.3x10%
Er-171 8.0X107 |2.2x10' |5.0x107 [1.4x10' [9.0X10% |2.4x10°
Eu-147 Europium (63) 2.0 5.4X10° 2.0 5.4X10' |1.4x10° |3.7X10%
Eu-148 5.0x107 |1.4X10° [5.0x107! [1.4X10' |6.0x107 |1.6X10°
Eu-149 2.0x10' |5.4X10% |2.0X10' |5.4X10® 3.5X10° |9.4X10°
E;‘;é')jo ot 2.0 5.4x10' |7.0x107 |1.9x10' |6.1X10° [1.6X10°
ﬁ“,‘;é;jo (long 7.0x107 |1.9X10' [7.0x107 |1.9x10' |6.1X10* |1.6X10°
|Eu-152 1.0 2.7X10" |1.0 2.7X10*  |6.5 1.8X107
|Eu-152m 8.0X10™ [2.2x10' [8.0x10"' |2.2x10' |8.2x10* |2.2X10°
Eu-154 9,010 |2.4x10' |6.0X10™ 1.6X10* (9.8 2.6X10%
|Eu-155 2.0x10' |5.4X10> |3.0 8.1x10'  |1.8X10' |4.9X10?
Eu-156 7.0X10t |1.9x10' |7.0x10? {1.9x10' |2.0x10° |5.5X10°
F-18 Fluorine (9) 1.0 2.7X10' |6.0x107 )1.6x10* | 3.5X10° |@.5X107
Fe-52 (a) Iron (26) 3.0X10" 8.1 3.0X10 (8.1 2,7x10° |7.3x10°
Fe-55 4.0x10' |1.1x10° l4.0x10' 1.1x10° [8.8x10' |2.4x10°
Fe-59 9.0X10" (2.4x10' |9.0X107 |2.4x10' |1.8x10° |5.0x10°
Fe-60 (a) 4.0x10° |1.1x10° [2.0x10 |5.4 7.4X10"% [2.0x10?
Ga-67 Gallium (31) 7.0 1.9%10* [3.0 8.1x10' |2.2x10* |6.0x10°
Ga-68 5.0X10" |1.4x10* [5.0x107 |1.4x10'  1.5X10° |4.1X107
Ga-72 4.0x10 |1.1x10* [4.0X10 |1.1X10* |1.1X10° [3.1x10°
|Gd-146 (a) Gadolinium (64) 5.0%107 |1.4x10' |5.0x107 |1.4x10' |6.9X10° |1.9X10*
Gd-148 2.0X10' |5.4X10° [2.0X102 |5.4X107% |[1.2 3.2x10!
Gd-153 1.0X10' |2.7X10° (9.0 2.4X102  [1.3x10% |3.5X10°
Gd-159 3.0 8.1X10* |6.0X10 |1.6x10* |3.9x10% |1.1x10°
Ge-68 (a) Germanium (32) 5.0X107 [1.4x10' |5.0x107 |1.4x10' |2.6X107 |7.1X10°
‘Ge-71 4.0x10' |1.1x10° |4.0x10° |1.1x10° |5.8X10° |1.6X10°
Ge-77 3.0X107 (8.1 3.0X10" (8.1 1.3X10° {3.6Xx10°

T29 Supp. 16




Table A-1—A,; and A; VALUES FOR RADIONUCLIDES

Spmlt | semertand o |, ragy| e’ |ms | ment | % 5
Hf-172 (a) Hafnium (72) 6.0x10°! [1.6X10' |6.0x107 |1.6X10* [4.1xi0' |1.1x10°
Hf-175 3.0 8.1X10! [3.0 8.1X10* |{3.9x10% j1.1X10*
Hf-181 2.0 5.4x10* |5.0x107 |1.4x10' |6.3x10% |1.7X10°
Hf-182 Unlimited | Unlimited | Unlimited |{Unlimited |8.1X107 |2.2x10™
Hg-194 (a) Mercury (80) 1.0 2.7X10 |1.0 2,7X10*  j1.3X10" [3.5
Hg-195m (a) 3.0 g.1x10' |7.0x10 [1.9x10' [1.5x10° [4.0x10°
Hg-197 2.0X10* |5.4x10% [1.0x10' |2.7X10% {9.2x107 |2.5X10°
Hg-197m 1.0x10* |2.7x102 |a.0x10? |1.1x10*  |2.5x10* |6.7X10°
Hg-203 5.0 1.4X10% [1.0 2.7x10'  |5.1X10%* |1.4x10°
Ho-166 Holmium (67) 4.0x10" |1.1x10! |4.0x10" {1.1X10' |2.6X10* |7.0X10°
Ho-166m 6.0X10" |1.6X10' |5.0x107 [1.4X10' [6.6X107% |1.8
1-123 Iodine (53) 6.0 1.6X10% [3.0 g.axiol  [7.1x10* |1.9x10°
I-124 1.0 2.7X10* (1.0 2,7%10  |9.3X10° |[2.5X10°
I-125 2.0X10' |5.4X10° |3.0 8.1x10' |6.4x10* |1.7x10*
1-126 2.0 5.4X10' [1.0 2.7x10*  [2.9%x10° |8.0x10*
1-129 Unlimited [Unlimited |Unlimited |Unlimited 6.5X10°® |1.8x10™
1-131 3.0 8.1X10* |7.0x107! |t.ox10' [4.6x10° |1.2X10°
1-132 4.0x107 {1.1x10' |4.0x10 [1.1x10' [3.8X10° |1.0%107
I-133 7.0X10" |1.9x10' |6.0x107' [1.6X10' |4.2x10% |1.1X10°
1-134 3.0X107 (8.1 3.0X107 8.1 9.9x10° [2.7x10’
1-135 (a) 6.0x10" |1.6X10' |6.0x107 |1.6X10' |1.3X10° |3.5X10°
In-111 Indium (49) 3.0 8.1x10! |3.0 g.1X10* |1.5X10* |4.2X10°
In-113m 4.0 1.1X10% (2.0 5.4x10' |6.2x10° |1.7X107
In-114m (a) 1.0x10" |2.7x10% |s.0x10' |1.4x10* [8.6X107 |2.3X10*
In-115m 7.0 1.9X10% |1.0 2,7X10'  |2.2x10° {6.1X10°
Ir-189 (a) Iridium (77) 1.0x10* |2.7x10* |1ox10' |2.7x10* |1.9x10° |5.2X10°
Ir-190 7.0x10° |1.9x10' {7.0x10! |1.9%10* [2.3X10° |6.2X10%
Ir-192 (c) 1.0 2,710 |6.0X107 |1.6X10 [3.4X10% |9.2X10°
Ir-194 3.0x10™" [8.1 3.0X10" [8.1 3.1X10* [8.4x10°
K-40 Potassium (19) 9.0x10" |2.4x10' |@.0x107 [2.4x10* |2.4x107 |6.4X10°°
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reomeine | Eo e ™ s 80 | A [ae crmay| agent |
(TBq/g) | (Ci/g)
K-42 2.0X107! (5.4 2.0x10" |5.4 2.2X10° |6.0X10°
K-43 7.0x107 |1.9x10' |6.0x107 |1.6X10' |1.2X10% |3.3X10°
Kr-81 Krypton (36) 4.0X10* [1.1x10® [4.0x10' |1.1x10° |7.8X10™ |2.1x102
Kr-85 1.0X10' [2.7%10? |1.0x10' |2.7%107 |1.5%10' |3.9%10?
Kr-85m 8.0 2.2x10% |3.0 8.1X10' [3.0x10° |8.2x10°
Kr-87 2.0X10" |5.4 2.0X107! [5.4 1.0x10% |[2.8x107
La-137 Lanthanum (57) 3.0X10' [8.1x10% 6.0 1.6X10° |1.6X107? [4,4X107?
La-140 4.0X107" |1.1X10' [4.0x107! |1.1x10' [2.1X10* |5.6X10°
Lu-172 Lutetium (71) 6.0X107" |1.6X10' |[6.0X107! |1.6X10' |4.2X10° |1.1X10°
Lu-173 8.0 2.2X10% (8.0 2.2x10* |s5.6X10' |1.5X10°
Lu-174 9.0 2.4X10° [9.0 2.4X10° [2.3x10' |6.2X107
Lu-174m 2,010 [5.4x10? [1.0x10' |2.7X10%® |2.0x10% |5.3x10°
Lu-177 3.0x10' [8.1x10%? {7.0Xx10! [1.9X10' |4.1X10° |1.1X10°
Mg-28 (a) Magnesium (12) 3.0x10" |8.1 3.0x10! |8.1 2,0X10° |[5.4X10°
Mn-52 Manganese (25) 3.0x10™ |8.1 |3.0x10 |8.1 1.6X10* |4.4x10°
Mn-53 Unlimited | Unlimited | Unlimited |Unlimited |6.8X10°% |1.8X107
Mn-54 1.0 2.7x10' J1.0 2.7X10"  [2.9x10? |7.7X10°
Mn-56 3.0x10" |8.1 3.0x10" 8.1 8.0X10° |2.2x107
Mo-93 Melybdenum (42) 4.0x10' |1.1x10° |2.0X10* |5.4x102 |4.1x107? 1.1
Mo-99 (a) (i) 1.0 2.7X10 |6,0X107! [1.6X10' |[1.8Xx10* |4.8X10°
N-13 Nitrogen (7) 9.0x10°! [2.4X10' |6.0%10" [1.6X10" |5.4x107 [1.5X10°
Na-22 Sodium (11) 5.0%X10" [1.4X10' |5.0x107 [1.4x10' [2.3x10? |6.3X10°
Na-24 2.0x107 (5.4 2.0X10" (5.4 3.2X10° |8.7X10°
Nb-93m Niobium (41) 4.0x10' |1.1x10% |3.0x10' {8.1X10° |8.8 2.4X10°
Nb-94 7.0x10°" {1.9x10" {7.0X10™ |1.9X10' |6.9X107 |1.9%10
Nb-95 1.0 2.7%10' [1.0  J27x10' |1.5%10° |3.9x10*
Nb-97 9.0X10™ [2.4X10' |6.0x10™ |1.6X10! |9.9X10° |2.7X107
Nd-147 Neodymium (60) 6.0 1.6X10° |6.0x107 |1.6X10' [3.0x10° |8.1X10°
Nd-149 6.0x107 |1.6X10' |5.0x107 |1.4x10' |4.5x105 |1.2x107
NI-59 ]Nickel (28) Unlimited UnIlmitedIUnlImited Unlimited |3.0X107 {8.0X1072
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Table A-1-—A,; and A, VALUES FOR RADIONUCLIDES

e

T s_peéi-t_i;ctivnfy |

et | Bementndstonc o 1) mcet e crme) | mcet [0 O
ez | s ox10 |1.1x10° 3.0 ox10* 8. 1)(102 21 [s7x0’ |
Ni-65 | 4.0x10" |1.1X10" |4.0X107 |1, 110" |7.1x10° | 1.9x10’
Np-235 Neptunium (93) a0x10' [1.1X10° [4.0x10' [11x10° |5.2x10' ]1.4x1_93 |
rf\'fégfe (short-i] !2.0)1:101 |5.4x10% (2.0 I5 4x10% I4 7%x10 |1.3X10°% |
e | 0.0x10° |2.4x10° |2 ox10” [sax10* 4. 7x10% |1.3x107 |
‘Np-237 1 _ 2.0x10" Isu._4><}_o2 2.0x10° [5.4x107  |2.6X10° [7.1x10° J
Ne23s | 7o [1ag® jsoac® ot [eexd’ [23x0° |
0s-185 Osmium (76) 1.0 l2.7x10* |1.0 27x10'  |2.8x102 |7, 5X10° 4
0s-191 |  [1.0x0t Cl27x10? (20 [5.4x10°  |16x10° |4.axio* |
0s-191m | - -4 0X10' | L1X10? |3.0X10' |8.1X107 |4.6X10° | 1.3x165_|
0s-193 20 saxw [e0xi0® [Lexiot |2.0x10° [5.3X10° |
0s-194 (a) , |3 0X10™ |8 1 3. ox10™ 8.1 11.1><m1 13.1X10% |
P-32 \Phasphorus (15) '5.0X10° . 4x10* 5. oxm‘1 1.4X10'  |1.1X10* |2.9X10°
P-33 ] Tlaoxiot L1’ (10 [27x10' [5.8X10° J1.6x10° |
'pa-23o_(g_)_ |Pr0tactlnlur; (_91) 2.0 5.4x10' |7.0x107 [1.8 1.2x10° (3.3x10° |
Pa-231 | T a0 lraxie? [soxi0® raxio? |17x107 4.7%107 |
Pa233 | 50 [1axa0? 7.0x10" [19x10°  [7.7%10° |2.1x10° |
Pb-201 Lead (82) 10 et [10 27x0 e zx1_o“—| L.7X10° |
Pb- 202 ; 4. oxm1 1.1X10° Ts ax10?  |1.2x10" |3.4x10° |
Pb-203 | _ 4.0 Lix10? (30 8.iX10' |1.1x10° [3.0x10° |
Pb-205 | ~ [unlimited |uniimited | Unlimited Unlimited |4.5%10°® [1.2x10° |
Pb-210 @) | - .1 0  27x10t Is ox10? |14 (2.8 7.6x10" |
e212@ 0x10" |19x10' |2.0%107 |54 5.1x10° |1.4X10° |
Pd -103 (3)  |Palladium (46) |4 ox10' |1.1x10° |4 ox10' [1.1x10®° |2.8X10° |7.5X10°
'bd-107 | Unlimited |Unlimited |Unlimited |Unlimited |1.9X10° [5.1X10™ |
'Pd-109 ! 2.0 i5.4X10' |5.0x107 1 4x10t 7 gx10* |2.1x10°
Pm-143 Promethium (61) 3.0 [8.X10' [3.0 BAX10' |1.3X107 _E4x1o3 |
Pm-144 | g ox10? 1. o9X10* |7 7.0X10 |1 ox10'  |9.2X10' |2.5X10°
Pm-145 . 30X10° |8.1X10° |10X10' |27X10% (52 [14x10° |
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Table A-1—A, and A; VALUES FOR RADIONUCLIDES

Symbol of | Element and atomic b - ka2 1447
radionuclide number A1 (TBq)| A:(Ci)" |A2 (TBq)| Aa(Ci) (TBa/9) | (Ci/g)
Pm-147 4.0x10' |1.1x10° |2.0 5.4X10° [3.4X10' |9,3X10°
Pm-148m (a) 8.0x10% |2.2x10' |7.0x107 |1.9x10' |7.9x10% |2.1X10°
Pm-149 2.0 5.4X10° {6.0X107' {1.6x10' |1.5X10* |4.0x10°
Pm-151 2.0 5.4X10' |6.0x10" |1.6x10' |2.7x10* |7.3X10°
Po-210 Polonium (84) 4.0x10' |1.1X10° |2.0X107 |5.4X107" |1.7X10° |{4.5X10°
Pr-142 Praseodymium (59)  |4.0X10 [1.1x10' |4.0x10! [1.1X10' (4.3X10* |1.2x10°
Pr-143 3.0 8.1x10' |6.0x10" |1.6x10' |2.5X10° |6.7Xx10°
Pt-188 (a) Platinum (78) 1.0 2.7x10! |[8.0x10™! |2.2x10' [2.5X10° |6.8X10°
Pt-191 4.0 1.1X10% |3.0 8.1X10' |8.7x10° [2.4X10°
Pt-193 4.0x10' {1.1x10° {4.0x10' [1.1X10° |1.4 3.7x101
Pt-193m 4.0x10' [1.1x10° |5.0%107" |1.4x10' [5.8X10° [1.6X10°
PL-195m 1.0x10% |2.7X10% [5.0x107 [1.4x10' [6.2X10° |1.7X10°
Pt-197 2.0x10' |5.4X10° |6.0X10" |1.6X10' |3.2x10* (8.7x10°
Pt-197m 1.0x10' |2.7x10% |6.0x10! [1.6X10' [3.7x10° |1.0x107
Pu-236 Plutonium (94) 3.0X10' [8.1X10% |3.0x107 |8.1X107% |2.0X10' |5.3X10?
Pu-237 2.0x10' |5.4X10%? [2.0x10' |5.4X10%> [4.5X10% |1.2x10°
Pu-238 1.0X10* |2.7x10% [{1.0X107 |2.7X10% |6.3X10 |1.7X10
Pu-239 1.0X10' |2,7X10% |1.0X103 [2.7x107 |2.3X107 |6.2X102
Pu-240 1.0X10' |2.7x10% |1.0X107 [2.7X10% [8.4X107 |2.3x10™!
Pu-241 (a) 4.0X10' |1.1x10° |6.0X107 |1.6 3.8 1.0X10?
Pu-242 1.0x10' |2.7x10® |1.0x107 |2.7x10'2 1.5X10™ |3.9x107
Pu-244 (a) 4.0x10" [1.1x10' |1.0x107 |2.7%102 |6.7x107 |1.8X10°
Ra-223 (a) Radium (88) 4.0x107 [1.1x10' |7.0x107 |1.9><1o'1 1.9X10° |5.1x10*
Ra-224 (2) 4,010 [1.1x10' |2.0x107? |5.4x10! |5.9%10° |1.6X10°
Ra-225 (a) 2.0X107 |5.4 |--1.ox1o'3 1.1X107" |1.5x10° |3.9x10?
Ra-226 (2) 2.0X10™" |5.4 3.0x107 |8.1X107% [3.7X102 |1.0
Ra-228 (a) 6.0X10"* [1.6X10* |2.0x107? |[5.4x107 [1.0X10 |2.7X10?
Rb-81 Rubidium (37) 2.0 5.4X10' |8.0X10 |2.2X10' |3.1X10° |8.4X10°
Rb-83 (a) 2.0 5.4X10' (2.0 5.4X10' |6.8X10° |[1.8x10*
Rb-84 1.0 2.7x10° [1.0 2.7x10'  [1.8x10° [4.7x10*
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Table A-1—A, and A, VALUES FOR RADIONUCLIDES

Specific activity
coometite | <™ mumper T (& (T8) | Auci® A (B At |
Rb-86 5.0x10°! [1.4x10' |5.0x107 [1.4x10' {3.0x10° |8.1x10*
Rb-87 Unlimited | Unlimited | Unlimited | Unlimited |3,2X10° {8.6X10°®
Rb(nat) i Unlimited | Unlimited | Unlimited | Unlimited |6.7X10° |1.8X10°
Re-184 'Rhenium (75) 1.0 2.7X10' |1.0 2.7%10  |6.9X10% |1.9%X10*
Re-184m 3.0 8.1x10 |1.0 2.7X10*  |1.6X10% |4.3X10°
Re-186 2.0 5.4x10' [6.0x107 [1.6X10* |6.9X10° [1.9X10°
Re-187 | Unlimited | Unlimited |Unlimited | Unlimited |1.4X10°° |3.8X10°°
Re-188 | 4.0x107" |1.1X10* |4.0x107 |1.1x10' |3.6X10° |9.8X10°
Re-189 (a) | 3.0 8.1x10* |6.0x107 |1.6x10* |2.5%10* |6.8X10°
Re(nat) | Unlimited | Unlimited | Unlimited | Unlimited {0.0 2.4%10®
Rh-99 | Rhodlum (45) 2.0 5.4x101 (2.0 5.4x10' [3.0x10° |8.2x10°
Rh-101 ! 4.0 1.1X10% [3.0 8.1x10' [4.1x10' [1.1X10
Rh-102 ’ 5.0X107" |1.4X10' |5.0X107" |1.4X10' |[4.5X10' |1.2x10°
Rh-102m 2.0 5.4X10" |2.0 5.4X10' [2.3x10° |6.2X10°
Rh-103m 4.0X10° [1.1x10% [4.0x10' |1.1x10® {1.2X10% |3.3X107
Rh-105 1,0x10' [2.7X10% |8.0x107 [2.2x10' |3.1X10* |8.4X10°
Rn-222 (2) Radon (86) 3.0X10" (8.1 4.0x10° [1.1x10" |5.7x10° |1.5X10°
Ru-97 Ruthenium (44) 5.0 1.4X10% |[5.0 1.4X10% |1.7X10° |4.6X10°
Ru-103 (2) 2.0 5.4X10' |2.0 5.4X10° |1.2x10° [3.2x10%
Ru-105 1.0 2.7X10" [6.0x107" |1.6X10* |2.5X10° |6.7X10°
Ru-106 (a) 2.0x10! |5.4 2.0X10" |5.4 1.2x10% |3.3x10°
5-35 Sulphur (16) 4.0X10' |1.1X10° |3.0 8.1x10* |1.6x10° |4.3x10*
Sb-122 Antimony (51) 4.0x107 {1.1x10' [4.0x107 [1.1X10' |1.5X10° [4.0X10°
Sb-124 6.0x107" |1.6x10! |6.0X107 [1.6X10° |6.5X10% [1.7X10*
Sb-125 2.0 5.4X10' (1.0 2.7x10'  [3.9x10' |1.0x10°
Sb-126 4.0x107 [1.1x10' |4.0x10! [1.1x10' |3.1x10° |8.4x10°
Sc-44 Scandium (21) 5.0x107 |1.4x10! |5.0X10"t [1.4%X10' |6.7X10° |1.8X107
Sc-46 5.0X10°! |1.4X10' |5.0x107 |1.4%10' |1.3x10% |3.4%10°
Sc-47 1.0X10* |2.7X10% |7.0Xx107 |1.9%10* |3.1x10* |8.3X10°
Sc-48 3.0x107" |8.1 3.0x107 (8.1 5.5X10% |1.5X10°
Supp. 16 T34




Table A-1—A; and A; VALUES FOR RADIONUCLIDES

! Specific activity

B e e L A e g vy
Se-75 Selenium (34) |'3.0 R ra.1x1o1 3.0 s.ax10' |5, 4x10>  |1.5x10"
Se-79 4.0x10° 1.1X10° |2.0 |s.ax10" |z ex10”? 7. ox10™
ﬁ__ ~ |silicon (14) _laoxm" 16x10' [6.0x107 |1.6X10' |1.4%10° -|§ 9x10’
Si-32 4.0x10* i1.1x1o3 5.0x10" |1.4x10' 39 e 1X10?
Sm-145 |Samarium (62) lLoxto'  l2.7x10% |1.ox10' (27x10* |9.8xi0' 2. 6X10°
sm-147 | B | Uniimited "{Jnﬂﬁiéé Junlimited [Unlimited |8.5x10" |23x10°
Sm-151 | 4.0x10" .1 1x10°  |1.0X10' %2 7X10% lo.7x10t  [2.6x10!
'sm-153 | _ 9.0 24x10% |6.0x10" |1.6x10' |1.6x10° |4, 4x105
Sn-113(2)  [Tin (50) 4.0 |1.1x1o2 "'2.0 _E ax10' |37x10?  |1.0x10°
ISn -117m 7.0 ‘Lox102  |4.0x107 |1.1x10' |3.0x10° 8.2x10°
sn-119m | 4.0x10" _ii.1x103 |3.0x10! |8 1x10% |t 4x1o"- 3.7x10°
sr12tm@ | |4 ox10'  |1.1x10° .|9 ox10? |2.4x10° (2.0 5. ax10*
Sn-123 |s.ox10  |2.2x10° |6.0x10™! ﬁfi.ks'xlo_i zoxic? s .2X10°
Sn-125 | 4010 |1.1x10'  |4.0x107 [1.1x10' |4.0x10° _Tiﬁos
5n-126 (a) ipé._oxm" 1. ex10! ;_4._0;1_03 1.1x10* T1 ox1073  |2.8x1072
Sr-82 (a) Strontium (38) iz 0X10™! |5.4 2.0x107  |5.4 2.3x10° | 6.2x10%
Sr-85 - B:P.. - ___Ls.fi;gi____Jz o s ax10t 8.8)(102 |24 ax10*
'Sr-85m 5.0 1.4x10° [5.0 1. ax10* 12x10° |3, 3x107
sr87m | 3.0 g.ax10' (3.0  [axio' |48x10°  1.3x107
'Sr-89 I T leoxtot [1exao? (6,010 '1.6)(101 |1.1x1o3 2.9x10°
sro0@ | Jaoxiot fs1 lsoxwot 81 51 [raxie?
sro1(a) 3.0x100 (8.1 3.0x10" 8.1 1.3X10° 3.6x10°
Sr-92 (2) - o [27xe I3.o$la_1 o _|; 7X10°  |1.3%107
T(H-3) Tritium (1) aox10!  11x10°  40x10' 1. 1x10° B 6x10* 9. 7%X10°
(?;3;38 (1on9"  antalum (73) 0 2.7x10" l8.0x10™ |2 2x10*  |4.2x10° |1.1x10B
Ta-179 30x10!  [8ax10? [3.0x10! [8.1x10% | 4.1X10! I1._1_x_1_03
Ta-182 's.ox100  |2.4x10! |5 ox10” |1.4x10' |2.3x10°  6.2x10°
Tb-157 Terbium (65)  |4.0x10'  |Lix10° 4. o;o' - 1ax10® [s.ext0? 1510t
Tb-158 | 1o 2.7%10' (1.0 Iz 710! _|5_5;1?'1_| 1. 5)2101
Tb-160 W _51.0 ; |-2 7%10! !é.oxib |1 exm‘ 4, 2x10°  1.1x10t
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Table A-1—A; and A; VALUES FOR RADIONUCLIDES

|  Symboaol of Element and atomic A, (TB . - siec_if'c activity
radionuclide number 1 Q) | A(CDD | A2(TBa) | Ax(Cib (TBq/g) | (Ci/g)
Tc-95m(2)  |Technetium (43) 20 [saxie* |20 [s.ax10'  [8.3x10% |2.2%10° |
Te-96 | a0x10?  [Lax10'  [aox10?  [raxiot  |r2xi0t |3.2x10° _:
Tc-95m (a) I 4.0x10"  |1.1x10 4.0x10?  [11x10'  {14x10® |3.8x107 J
Tc-97 il i |Unlimited Tu_r;nmited lunlimited  |Untimited  |5.2x107 |1 ax10® |
Tc-97m | a.0x10" [i];ﬂf o 2.7x10" sexmz_zx—m:‘_ fr
Tc-98 | . 8.0x10™ tz 2x10'  (7.0x107  |Lox10'  |3.2x10° s. 7x10 |
Tc-99 4.0X10* IEEOM e, ox10™ _I&__io‘ 6.3x10° |1.7x107 |
Tc-99m |1.ox10! __]2 7x10° |40 |Lix10? _: 1.9X10° |5.3x10°
Te-121 Tellurium (52) 2.0 5.4x100 2.0 5.ax10'  |2.4x10° 6. 4x10* |
Te-121m_- | - s. 0 1.4x10%  |3.0 |saxiot  [2.6x10% [7.0x10° N
re-123m —___ - 8.0 2.2x10° (1.0 27x10"  [3.3x10% |s.ox10® | J
Te-125m | 2.0x100  [5.4x102  [9.0x10? [2.4x10'  l6.7x10® |18x10® |
Te 127 e - _;65(10’ ?4?155 7.0x10™ ‘1.9x10! m|9.ex1o“ 2.6X10° '
Te-127m () | T l2ox10!  |5.4x10°  S.0X107"  |14x10'  |3.5X107 ;xicﬁ__:
_f;;fzg N  lroxiet |roxiot  (eoxwot  Lexiot  [7.7x10° _2.1x105’ |
Te-129m @ | Js.ox10™ | 4.0x10"  |Li1x10'  |11x10% |3.oxi0f |
Te .1.31m @ | R - B '7 ox100  |Lox10'  |s.0x107 |1ax10'  [3.0x10° |8.0x10° |
Te- 132 (@) | 5.0X10™  |1.4X10" ':Exm"_ 1.1x10'  [1.1x10* |3 0x10° |
“Th-227 ]Thorium (90) Troxot  [27x02 s, ox10° '1.4x10™ ;1.1x10 3.ax10° |
Thaw@ | _ Is.oxt00  |1axio! |toxwo? |27x10% |3.0x10' |8, 2x10° ”i
Th-229 | s _ '|1.4x102k is.ox1o‘4 1.4x10% |7.6%10° |2.1x10™ '
Th-230 O N 1.0x100  (2.7x10%  [1.0x107  [2.7x107  |7.6x10* |2.1x10% |
Th231 - 4010  |1.1x10°  2.0x107 |5.4x107  |2.0x10° |5.3x10°
Th-232 | o Unlimited |Unlimited |Unlimited |Unlimited |4.0x10 |1.1X10°7
Th-234 (2) | 3.0x1070 (8.1 |3 ox10?! (8.1 8.6x10° |2.3x10°
Thnat) _! - Unlimited | Unlimited |Un|imlted Unlimited  8.1X10°? |2.2x107 J
TT4JG) Titanium (22) _' onm“ 1.4x100 4, 0X10° 1 [y1x10t .é-“ 11.7%10° '!
T-200 Thamum 81)  9.0x10" '|2 ax10t 19.0X10  2.4x100 "22.2)(104 6. ox10°
TH201 | ‘Loxiot  |2.7x107 |4 0 1ax10?  7.9x10° 2.1x10°
T-202 i 20 i5.£><_1o_ 2.0 |saxiot |2 0x10° 5. 3)(}_:;14
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Table A-1—A, and A; VALUES FOR RADIONUCLIDES

Symbol of
radionuclide

Element and atomic
number

A, (TBq)

Ay (Ci)t

A; (TBq)

Ax(Ci)®

Specific activity

(TBq/g)

(Ci/g)

TI-204

Tm-167
Tm-170
Tm-171

U-230 (fast
lung
absorption)
(a)(d)

U-230
(medium lung
absorption)

{a)(e)

U-230 (slow
lung
absorption)

(a)(f)

U-232 (fast
lung

absorption) (d)

U-232
{medium lung

absorption} (g)

U-232 (slow
lung

absorption) (f)

U-233 (fast
lung

absorption) (d)

U-233
{medlum lung

absorption) (&)

U-233 (slow
lung

absorption) (F)

U-234 (fast _
lung

absorption) (d)

U-234
{medium lung
absaorption) (&)

Thulium {69)

Uranium {92)

1.0x10?
7.0
3.0
4.0x10*
4,0x10*

4,0%X10*

3.0x10*

4.0X10!

4.0x10*

1.0x10!

4.0X10%

4.0X10"

4.0X10%

4,0X10*

4.0X10"

2.7X10%
1.9X10°
8.1x10?
1.1X103
1.1x10°

1.1%X10°

B8.1X10%

1.1x10°

1.1x10°

2.7X10°

1.1x10°

1,1x103

1.1x10°

1.1X10°

1.1X10°

7.0X10™
8.0X10™!
6.0x10™
4.0x10*
1.0x10

4.0X10°3

3.0x1073

1.0X102

7.0x10?

1.0X1073

9.0X1072

2.0X102

6.0X1073

9.0X10?

2.0X102

1.9x10?
2.2x10!
1.6X10?
1.1x10%
2.7

1.1X10™

8.1X10°2

2.7X10!

1.9x10"

2.7X1072

2.4

5.4X10°

1.6X10!

2.4

5.4x107

1.7X10!
3.1x10°
2.2X10°
4,0X10*
1.0X103

1.0x10°

1.0%10°

8.3X10!

B.3x107

8.3X10!

3.6X107

3.6X10™

3.6X10™

2.3x10™

2.3x10™

4,6X10
8.5x10*
6.0X10°
1.1x10°
2.7x10*

2.7x10*

2.7%X10°

2.2x10*

2.2X101

2.2x10!

9.7x107

9.7x10

9.7X107

6.2X1073

6.2X107°

T37
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Table A-1—A; and A; VALUES FOR RADIONUCLIDES

) 1. T [ ]| specificactivity |
Symbol of | Element and atomic b b {
A; (TBq) | A,(Ci)® Az (TB Ax(Ci

radionuclide number 1 (TBa) | Ay(Ci)" |Az (THa) | Aq(Ci) (TBq/g) | (Ci/9) J
U-234 (slow | \a.0X10* !1.1x103 6.0x107 |1.6x107" |2.3%10* |6.2x10° |
lung | !
absorptian) (f) | l ! i '
U-235 (all lung Uniimited |Un|imited Unlimited |Unlimited 8.0x10¢ |2, 2)(1(:1'6 :
absorption

es)

(i)(ﬂ)(ﬂ)(ﬂ_ | _ I NS We—
U-236 (fast Unlimited |Unlimlited |Unlimited [Unlimited 12.4)(10’6 6.5X107
lung

absorption) (d) ]
U-236 |4.0x101 1.1X10° |2.0x10 |5.4X107 |2.4X10¢ |6.5X10°F
(medium lung [ | .
absorption) (e | ; | i |
'U-236 (slow , ’ | | |
lung '4.0x10' 1.1x10° |6.0X107 |1.6X10'1 2.4X10°¢ |6.5x1075 |
absorption) (f) | | | : | B
rU 238 (all lung | Unlimited |Unlimited |Unlimited |Unlimited '1.2x1o"’ 34)(10'7
absorption |

types)
e |

U (nat) Unlimited {Unlimited Unlimited |Unlimited [2.6X10°? |7.1X107
'U(enrlched to | Unlimited |Unlimited | Unlimited |Unlimited ]See See

20% or less) | Table A- [Table A-
@ | e e

' | See (See
U {dep) ! Unlimited |Unlimited |Un||m|ted Unlimited |Table A- |Table A-
' S S |4 Bk |

V-48 Vanadium (23) 4ox1o1 1.1X10° | 4.0x10" 1.1x10'  |6.3%10° [1.7x10% _
v-49 4.0x10' |1.1x10° |4.0x10' [1.1x10° [3.0X10% [8.1X10° |
'W-178 (a) ‘Tungsten (74) lao 2.4X10% [5.0 1.4X10% r1 3X10° |3.4%10% |
w 181 ! f3 ox10' (g.1x10? |3.0x10' |[8.1X107 |2 2x10% |6.0x10°
w-185 | 40x10" |1.1x10° 18.0x10™ |2.2x10'  |3.5X10% |9.4x10°
W-187 2.0 5.4X10' 6.0X10°7 1.6X10" 2.6Xx10* |7ox1o5 !
W-188 (a) 4.0x10" [1.1x10" 30x1o'1 8.1 [3.7x10% |1ox10* |
Xe-122 (a) IXenon (54) 14, oxm1 1.1x10 1 |1 1x10? 48x104 1. .3X10° J
Xe-123 ;20 5.4X10* |7.o><101 !1.9><1o1 |4 4x10° |1.2x107 |
Xe-127 4.0 1.1X10% |zo '5.4x10" L |1.0x10° |2.8x10% |
Xe-131m 4(:-)(101 [1.1x10° |a, oxm1 |1 1x103 31:|(1|:13 8.4x10°* 1
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Table A-1—A, and A, VALUES FOR RADIONUCLIDES

1 o .. | ] = ] . Specific activity
Element and atomic | = — =

|
Symbol of A (TBq) ‘ A(CD)R Az (TBq) | Ay (Ci)

radionuclide . number |(TBa/g) (Ci/9)
Xe-133 e 2.0%10' |5.4x10% |1.0x10' |2.7%10* |6.9%10° |1.9X10°
Xe-135 | 30 [saxio' 20 |54x10' [a.5x10° [2.6x10°
'Y-87 (a) [vttrium (38) 10 [27x0 11 0 2.7%10° l1.7%10* |4.5%10°
Y-é& | 14.0x10 |1.1x10" 4.0x10™" |1, 1)1(101 5.2%10* |1.4x10°
Y-90 L oxwet s |3.0%10" |8 1 |2.0x10° [5.4x10°
Y—_91 B | | 6.0x10" | 1.6X10' |s 0X10" |1.6X10' |9.1X107 |2.5X10°
Y-91m T I P 5. 4)(101 |2.0 Is.ax10t  |1.5%10° |4.2x107
'Y-92 o © |2.0x107 (5.4 |2.0x10" |54 3.6X10° |9.6X10°
yo3 Tk ox10™ (8.1 3.ox10t [8.1 1.2X10° |3.3X10°
'Yb-169 Ytterblum (70) |4.0 1.1X10% 1.0 |2.7x10' |8.9X10% |2.4X10°
Yb-175 : :3.ox'1_01 8.1X10° '|9 0)(10'1 2.4x10° 6.6X10° |1.8X10°
Iz_n 65 __Ein_d(;g)_ a0 _|-_5_4x_1-c£ _Iz 0 |54%10' 3.0X10° |8.2X10°
Zn-69 ' 13.0 8.1X10' |6.0x10" |1.6X10' |1.8X10° 14.9X10
Zn-69m (2) 130  s.ax10' |6.0x10" !1.6)(101 1.2X10° fs 3%10°
ﬁe_;_m |2|rcon|_u_rﬁ (40) : 3. 0.__, 8.1x10' 3.0 '8.1X10" 6. 6X10° Fuﬁiﬂsxm“
Zr-93 Unlimlted IUnIImlted Unllmited Unlimited 19.3X10™ |2.5X107
Zr-95 (2) [ |20 |5.4x10* '8.0x10°* '2 ax10!  |7.9%10% |2.1X10°
zZe97@ - ﬁl&?‘_m{o_‘ |4 r:»(id1 1. 1X10' |7.1x10% 1. 9x1o‘

3 A, and/or A, values include contributions from daughter nuclides with half-lives less than 10 days.

b The values of A; and A; in Curies (Ci) are approximate and for information only; the regulatory standard
units are Terabecquerels (TBg), {see Appendix A to Part 71 - Determinatlon of A; and A, Section L.).

¢ The gquantity may be determined from a measurement of the rate of decay or a measurement of the
radiatlon level at a prescribed distance from the source.

9 These values apply only to compounds of uranium that take the chemical form of UF;, UOsF; and
U03(NOs); In both normal and accident conditions of transport,

€ These values apply only to compounds of uranium that take the chemical form of UQ,, UF,, UCl, and
hexavalent compounds in both normal and accident conditions of transport.

f These values apply to all compounds of uranlum other than those specified in notes (d) and {e) of this
table.

¢ These values apply to unirradiated uranium only.

a A; = 0.1 TBq (2.7 CI) and A; = 0.001 TBq (0.027 Ci) for Cf-252 for domestic use.

'A; = 0.74 TBqg (20 Ci) for Mo-99 for domestic use.
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

| Activity Activity .
Symbol 9f Element and atomic c:::i';‘:::;:" c';:::';‘:::;:“ ‘:;t:veiz::n?:t Af‘;t:‘:g:::::t !
radionuclide number material | material consignment | consignment |
| Eae) | @) A I
Ac-225 | Actinium (89) | nxm‘ 2 E‘_’. oo 1.0X10°* _zzm’ ]
Ac-227 ' l1.0x10 |2.7x107" 11.0X10° 2.7x10°® !
Ac-228 ' [1.0x10" [2.7%10%0 |1.0x10° l27x10% |
Ag-105 Silver (47) _ T Loxit 12 7X10° 1.0X10° 1;—._7-x1-6'5 |
Ag-108m (b) _’1.0)(101 |2._7x10'1° 1.(_»(1_06 lz.7x10'5 _
Ag-110m . 11.0X10" 2,7x107° 11.0x10° 12.7x10°® |
Ag-111 '. l1.0x10° 2.7%10°® 1.0X10° [2.7%10°
Al-26 | Aluminum (13)  |voxi0t 2.7X10°° 1.0x10° 12,7107 '|
Am-241 | Americium (95) o |2 ?km‘“ Loxio*  |2.7x107 '
Am-22m@ | - Juo —12(-10 n roxiet  [27x107 |
‘Am2436) | 1.0 o 2700 _i_f 9x1o3  |2.7%10°® |
Ar-37 ~ Argon (18) _Li'f’ilﬂs, |2.7x10 jLoxw®  j27x10%
a3s | i’ 27xwo* [voxaof 27107 |
Ar-a1 | 1.0x10% 2.7%10° LOX10°  |2.7X107 i
As-72 | Arsenic (33) |1.0x10" 2.7%107%0 1.0X10° 2. 7X10° |
As-73 Lox1o® 2. 7%10°® 1.0x107 2.7%10° J
As-74 | i1- ox10" la7x10®  Jroxa®  [27x10°
As-76 ) | 1ox102  |2.7x10° 1.0X10°  |2.7%10°
As-77 | 1. 0x10° 2.7%10°8 |1.ox1o"_ |2.7%10°
At-211 | Astatine (85) 1.0)(103 © |2.7%10° l1.0x107 2. 7x10™ j
Au-193 Gold (79) [Loxiz  |2.7x10? Lox10’  |27x10% |
ac1os | Toxiot 27 loxio® Jaxwot
Au- 195 ; | |1 0X10% |2.7X10° : ‘Lox10” |_2._7v'x1‘:r4 ,
A [ T gt l27xw0® jroxiot J(g_.ng_n‘s_ |
Au-199 | - }(_)_)5102 _!;._73510'9 L. 0x105_ - 2.7)(10'5 |
Ba-131 | |Barium (56) 1.0X102 2.7_>_<Eq"-‘_ L 0X10° 2. 7X10° - i J
Ba-133 : 1. .0X10? 2.7X10°° 1.0X10° 12.7%10°8
'Ba-133m - | Troxio? | |a7xae®  Loxiof  |27xwo® |
Ba-140 (b) 1.0X10 27x10°  |1.0X10° 2.7x10° |
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

SV.mbol of Element and atomic for exempt for exempt for exempt for exempt
radionuclide number material material cons(ig:r)nent cons;%ril)ment |
(Bq/g) (Ci/9g) 5
Be-7 Beryllium (4) 1.0X10° [2.7x10° 1.0x107 Jz7xi0 |
Be-10 | 11.0x10* 2.7x107 1.0X10° 2.7%10°* |
Bi-205  |Bismuth(83)  |1.0x10! 27%10%°  |1ox10®  |2.7x10% |
Bi-206 ) 1.0X10° 2,7X10°10 1.0X10° ~|2.7x10° J
BI-207 B 1.0x10? 12.7X10°1° |1.0x10° 2,7X10°% i
BI-210 1.0X10° 2.7x10°® 1.0X10° |2.7X107° |
'Bi-210m i Jroxiet 27%10°  1ox10® | l2.7x10° |
'Bi-212 (b) ©1.ox10! |2,7X10°10 | 1.0X10° 2. 7%10® |
BK-247 [Berkelium (97) 1.0 [27x10™ [1.0x10° 27x107
BK-249 I 1.0X10% 2.7%10°  |1.0x10° 27%10° |
Br-76 "~ |Bromine (35) 1.0x10* 2.7X10°1° 1.0X10°  |2.7X10° ]
Br77 | 10x10°  |2.7%10° 10X10°  [27x10% |
Br-82 1.0X10 |2.7x107° 1.0X10° 2.7x10° l
c-11 Carbon (6) l1.0x100  |2.7x10%0 11.0X10° |2.7x10°
c14 |  Jnoxi0®  [2.7x107 ‘1ox10?  |2.7x10%
‘Ca-41 [catcium (20) |1.0%10° 2,7x10° 1.0x107 27x10%
Ca-45 ' |1.0X10° |2.7%107 11.0%107 27x10% |
Ca-47 ! E:oxml 2.7x107%0 1.0x10°5  |2.7x10° |
_cdi)g : '"_i_f:_admlm_ (48) - 1ox10* |’2.7x1q_'\’_ g1.0x1oﬁ_'—-|_2._§->i10_‘5 J
C€d-113m | 1.0x10° q_2.7x10'? 1.0x10° |2.7x10'i i _J
Cd-115 I 11.0x10? 2.7x10°° Lox10°  2.7x10° |
Cd-115m | 1.0X10° 12.7X10° 11,0X10° 2.7X10°° ]
Ce-139 Cerium (58) 1.0X10° 2.7X107 1.0x10° 27%10° |
Ce-141 1.0X102 12,710 1,0X107 2.7X10™* j
Ce-143 N 11.0X102 27x10°  [Lox10°  2.7x10° |
Ce-144 () | — 11.0X10° 2.7%10° 10x105  [2.7x10° |
Cf-248 Californium (98) | 1.0x10" 27x10%  [rox10*  |27x107
cf-249 | 1.0 2.7%10°1 Lox10°  [2zxwof |
cr250 T Loxe 27x10°  [1ox10® 27%x107 |
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

| Activity

| Activity . T
Symbol of Element and atomic c‘:::i';:;t;:" c::::r;ter;t'i’:n | ‘}?:‘:Z.:mt | Afzt:i-\:;‘{all'::::t ‘
radionuclide | number material material | consignment | consignment
| (Ba/g) | (ci/g) (Ba) .

Cf-251 | T e |zt JLoaot 2700
cf-252 1 i 2.7%107° 1.0X10° 2.7%107 |
Cf-253 1 T i [2xae® 1.0%10° 2.7X10°
‘254 | 1.0 27x0t [10x10° 27x10° |
Cl-36 Chlorine (17) ~ |1.0x10* 12.7x107 1.0X10° 27x10°
cl-38 | - Tlioxiot | 27xw0® 1.0X10° | 2.%0‘6_ J
Cm-240 Curlum (96) Tloxi? Ti7x1o o '|1 oX10° |2 7x10 o !
Cm-241 i ] _ 'ﬂuoz 2% 7%10° _ 1. (_Jxm6 2. __7x10 0 J
Cm-242 ; 1.0X10° 52.7x10'9 _ [1.0%X10° |2 7X10° J
cm-243 T e [amae® Juoxot | aaxo?
cm-244 | |1.0x10° 2.7%10 1.0x10* [2.7x107 J
Cm-245 : e T azao™ Loxio®  [2.7x10°
‘cm-246 ] h 0 |2.7x107 |1.0x10° lz 7%10°° |
Cm-247 [ o a7t [1.0xa0f |2.7x107 |
Cm.-248 [ ‘ 1.0 o Jzi;u-o 2 ___ iokw’ 2 _7)&1_0_'£ i
Co-55 Cobalt(27)  |1.0x10° 2.7X10° 1.0x10° 2 .7%10° |
Co-56 o roxo _12.7&0'10 o noxw® ._2_7_’1“_'6 |
'Co-57 | 1.0X10? 2.7x10° |1.0%10° |2.7x10°° |
cos8 T woxiot |2.7%10™ |1.0x10° 27x10% |
Co-58m 'i [1.0x10° _|_z X107 1oxi0’  |27x10% |
Co-60 B e [1.0x10t 2 7X1070 1,0X10° l27x10% |
‘cr-51 \Chromium (24) 1.0X10°% 12.7X10° 11.0%107 |2.7x10™
Cs-129 Cesium (55)  |L0X10*  |27x10°  |1.0X10° ~ |2.7%10°
s 131 i 1.0X10 2.7X10°® 1.0X10° 2.7x10° |
cs132 | T Jeoxet 2o [noxie? x|
s34 12.7%1070 Lox10*  |2.7x107 _J.
Cs-134m | o uoxe? 27x10% 1.0X10° 12.7%10° |
cs-135 | Toxit | |27xw07 | Loxi0? __':2'7th_r"‘-—J
Cs-136 | | Loxiot  27xa0 |noxio® (27 7X10°
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

T Activity Activity
Symbol of | Element and atomic | “2ncentration | concentration
radionuclide : number | “material material
i | (Ba/g) (Ci/g)
Cs-137 (b) 1.0x10! 2.7X10°10
Cu-64 .].Coppe;(.zg) _:_1.6X152 2.7%10°
Dy-159  Dysprosium (66) |1.0x10% 2.7x10°®
Dy-165 | |1.0x10% |2.7%10®
Dy-166 11,0X10% 12.7%10°®
'Er-169 [Erbium (68) [1.0x10° 2.7x107
Er171 | [1.0x102 2.7%10°°
Eu-147 | Europlum (63) 1.0X102 [2.7%10°
Eu-148 | | 1.0x10! 2.7%10°10
Eu-149 | Tnoxi?2 —{2:7x10"—f
T 1.0x10° 2.7x10°®
ﬁ;’;?o (long | 1.0X10* 27x107
Fu-152 |1.0x10! 2.7x10"%0
Eu-152m | [1.0x102 2.7%10°
Eu-154 ’ 1.0x10? 2.7X10710
Eu-155 1.0X10° 2.7%10°
Eu-156 1.0x10° 12.7%10°°
F-18 |Fluorine (9) _ 'E.me‘_ o7xio®e
Fe-52  Ion(26)  |1.0x10'  |2.7x107°
Fe-55 | - ) Tﬁ)xm“ ' Tz.7§<10'7 i
Fe-59 | ~ roxiet | [27xw0™®
Fe-60 |  [1ox102 |2.7x10"
'Ga-67 ~  Gallium (31) 11.0x10? 2.7%10°°
‘Ga-68 =' |1.0x10! 2.7X10°°
Ga-72 j '1.0x10* [2.7%1010
Gd-146 Gadolinium (64) I1.0x10* 2.7x10™%0
Gd-148 r |1.0x10 2.7X10°%0
T43

Activity limit | Activity limit |
for exempt | for exempt
i consignment | consignment |

i (Bq) | (Ci)
1.0x10* 2.7%107
1.0X10°5  |2.7x10°
|1.0%10¢ 12.7X10°
1.0x107  |2.7x10%
[1.0x10° |2.7%10°
1.0x10° 2.7X10°%
]1.0x1o’ |2.7X10™
1.0X10° 12.7%10°5
11,0X105 |2.7x107
11.0X10° 2.7X10°
11.0x107 | 2.7X10”
1.0X10° |'2.7x1cr5
[1.0%10° {2.7x10°
11.0X108 12.7%10°8
1.0X10° 2.7%X10°5
1.0X10° 12.7x10°°
1.0X107 2.7x10™
l1.0x10° 2.7X10°
11.0x10° [2.7%10°8
[1.0x10° 2.7X10°
|1.o;(105 12.7%10°
1.0X10°  2.7x10°
|1.0x10° 2.7){19'5
11.0x108 2.7X10°5
'1.0x10° 12.7%10°®
|1.0x10° 12.7%10°®
1.0x10° 2.7X10°5
1.0x10° 2.7X107
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of Element and atomic cofn?::g:li'zion con‘::tr:‘t,:glon | Afzt:‘gg:;:‘tit L\ff:t:‘::tc‘;ll;:‘tit l
radionuclide number or:l:t:aer'i:'l,t f‘:_;:'i?_?;rt | consignment | consignment
(Ba/e) | (cizg) | (8D (n

Gd-153 ! | 1.0x10? 27x10° 1 ox10’  |2.7x10"
Gd-159 | [roxie®  Jazxie®  noxio® 27wt |
Ge-68 | Germanium (32) 1.0X10* [27x10% 1. ox10°  l2.7x10% |
Ge-71 : o Loxi0' 2707 |1 ox10®  [27x10° |
Ge-77 ' 1.0X10! |2.7%10%0 1.0x10°% |2.7%10°
Hf-172 Hafnium (72) 1.0x10 27x10%°  1.0x10° ';2.7><icrs
Hf-175 |1.0%10% 12.7X10°° |1.0x10° ' 2.7)516'5 |
Hf-181 |1.0X10! 2.7x10°1° '1.0x10° 12,7x10%° '
HF-182 |' | 1.0x10? 2.7%10°¢ 1.0X108 27x10° |
Hg-194 |Mercury (80) 1.0x10" [27%10%°  [Lox10°  [2.7x10% |
Hg-195m | - Lﬁaz ) -__‘;_2_.7x1u'9 ~1.0x10° |2.7%10° |
Hg-197 | [1.0x102 |2.7%107 1.0X107 2.7X10° |
Hg-197m |  Juoxte 2zxwe® (roxwo® [27xa08
Hg-203 1.0X10? 27x10°  J1ox10°  [27x10°
Ho-166 Holmium (67) 1.0x10° 2.7%10°8 11,0x10° 2.7X10° J
Ho-166m |1.0x10* 2.7X10°0 1.0X10° [2.7%10° |
1-123 |Todine (53)  1.ox10? 27%10°  |1.0%107 ' |2 7x1o“' |
1-124 | 1.0x10! J27x0® Lox10® 27%10° |
I-125 1.0X10° 2.7X10°8 Lox10f Tz 7X10° !
I-126 1.0X10? 2.7%10°° |1.0X10° |2.7%107° |
r29 | _;_1.051_732 B &__v'z'.7_x10‘9 _ _ '1 oxwi*_; , ﬂq}'ﬁ_ ] _j
1-131 : |1.0X10? 2.7x10°* 1.0X10° 12.7X10°° :
1132  [roxio? 27x10° | 1.ox10° 2.7%10° |
133 | s (tox10t 27x10™°  [1.0x10° 2.7X10° j'
I-134 ' 1.010* 2,7%10710 __"!-1_0;&1'5-  [2.7x10° j
1135 | " Loxiet  [27x10°  (noxw0®  [27xw0® |
In-111 [Indium (4é) L. ox10°  |2.7x10°% 1. 1,0X10° 2.7x10° |
In-113m - woxi? f27x10® [Loxie® 27107
In-114m | [1.0x102  |2.7x10° Loxiet  [2.7x10°
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity . . o

Sy_mbol 9f Element and atomic m::::';t::‘t;:" cc;:::l;i:er::;:n Afit:‘:;yerl:l':tlt Af‘;t:‘::;;:?;t

radionuclide number material material cons(ig:;nent cons:%?)mant

(Bg/9) (Ci/g)

In-115m 1.0X10% 27107 1.0x108 2.7X10°
Ir-189 Iridium (77) 1.0X10% 2.7X107° 1.0X107 2.7X10™
Ir-190 1.0X10" 2.7X10°%° 1.0X10° 2.7X10°°
Ir-192 1.0X10? 2.7X10°1° 1.0x10? 2.7x107
Ir-194 1.0X10° 2.7X10°° 1.0X10° 2.7X10°®
K-40 Potasslum (19) 1.0X102 2.7X10°° 1.0X10° 2,7X10
K-42 1.0X10? 2.7x10°° 1.0X10° 2.7X10°
|K-43 1.0x10 2.7%10°1° 1.0x108 2.7X10°
Kr-81 Krypton (36) 1.0X10* 2.7X107 1.0X107 2.7X107*
Kr-85 1.0X10° 2.7X10°® 1.0x10* 2.7X107
Kr-85m 1.0x10? 2.7x10°® 1.0X10%° 2.7xX107!
Kr-87 1.0X10? 2.7x10°° 1.0X10° 2.7X10%?
La-137 Lanthanum (57) 1.0X10° 2.7X10°8 1.0X107 2.7%10™
La-140 1.0x10 2.7X107%? 1.0X10° 2.7X10°®
Lu-172 Lutetium (71) 1.0X10? 2.7X10710 1.0X106 2.7X10°5
Lu-173 1.0x10? 2.7X107° 1.0x10’ 2.7X10™
Lu-174 1.0X10? 2.7x10° 1.0X107 2.7X10™
Lu-174m 1.0X10? 2.7X10® 1.0X107 2.7x10™
Lu-177 1.0X10° 2.7x10°® 1.0%107 2.7x10™
‘Mg-28 Magnesium (12) 1.0X10? 2.7X107° 1.0%10° 2.7X10°®
|Mn-52 Manganese (25) 1.0X10* 2.7X10°%° 1.0X10° 2,7X10°6
|Mn-53 1.0X10% 2.7%107 1.0X10° 2.7X1072
Mn-54 1.0X10* 2.7X100 1.0x108 2.7X10°
Mn-56 1.0x10* 2.7X10710 1.0X10° 2.7X10°®
Mo-93 Molybdenum (42) 1.0x10° 2.7X10°® 1.0x10° 2.7x107
Mo-99 1.0X10? 2.7X107° 1.0x10° 2.7X10°°
N-13 Nitrogen (7) 1.0x10° 2.7X10°° 1.0x10° 2.7X10%
Na-22 Sodium (11) 1.0X10? 2.7%10°%° 1.0x10° 2,710
|Na-24 1.0x10? 2.7X10°%0 1.0x10° 2.7X10°®
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of

radionuclide |

Nb-93m
‘Nb-94
Nb-95
Nb-97
Nd-147
Nd-149
Ni-59
NI-63
Ni-65
Np-235

Np-236 (short-

lived)

Np-236 (long-
lived)

Np-237 (b)
Np-239
Os-185
0s-191
-Os- 191m
0s-193
0s-194
P32
P-33
Pa-230
Pa-231
Pa-233
Pb-201
Pb-202
Pb-203
'Pb-205

Supp. 16

Element and atomic

number

Nloblum (41)

|
'Neodymium (60)

Nickel (28)

iNeptunium (93)

Osmium (76)

|Phosphorus (15)

Protactinium (91)

Lead (82)
|

.
-[ con?:z:::jgion | COHAC:tI':‘t’ll':ytion AfCtiVitv limit ACtiVitv limit

for exempt | for exempt | TN | CLSITNEL

material . material | (Bq) (i

. (Ba/g) | (ci/g) |

| 1.0x10° ‘2 7x107  [1.0x107 27x10* |
1.0x10' 2.7X10°10 |toxi0®  |27x10° |
1.0x10" | 2.7%10°0 1.0X10° 2.7X10° 1
1.0X10°  |27%10™°  [roxw® %2 7X10°5 *
|1.0x10? |2.7X107 1.0x10° [27x10%
i1.ox1o2 12.7X10°° | 1.0x10° ]2 7X10° 5
‘Lox10*  |2.7x107 |1.0x10° 27x10° |
|1.0x10° 2.7%10°8 1.0X10° 27%10° |
|1.0x10° l2z7x10%  |Lox10° 27x10° |
|roxi®  j2.7x10° |1.0x107 [2 7X10* |
I1.ox1o3 lz:;xu:rB | 1.0X107 !2.7x1n‘4 ‘
| 1.0X10? {2.7x10"-’ 11.0X105 | 2.7X10°® |

1.0 2.7x10°H 1,0X107 2.7x10°®
1.0X10? 12.7%10° | 1.0X107 12.7x10™ |
l1.0x10! 12.7x10°1° 1.0X10° [2.7%10°8 |
|1.0x10? 2.7%10° lLox1o?  |2.7x10” ]
1.0%10° 12.7x10°® | 1.0x107 |_2__7_)i1_o" |
|1.0x10? 2.7x10° Lox10®  |27xa0° |
|1.0x102 27x10°  |1.0%10° l27x0¢ |
" lroxe®  2.7x10°® 1.0x10° |2.7%10°6 |

11.0X10°  2.7X10° __l1_p_x£" l_z 7)<10'3
~|1.0x10° 2.7%10°%° |1.0x10° 12.7X10° 5 ]
1.0 27101 |1.0x10° l27%10% |
1.0%102 | 2'7'3(1?‘-‘- |1.0x107 l27x10% ]
|1.0x10! 27%10%°  [1.0x10° I2 7x0° |
L0X10°  [27%10°  |1.0X10°  27x20° |
11.0X10? Clazxae® [Loxio® Tz 7x10% |
roxio'  [27xw07  Jnoxto’  fz7xact |
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Activity I Activity

concentration | concentration Activity limit |ActiV|ty limit

Symooter | sementandsomic | TSR LS | formempt | for eyt
| (Ba/s9) (ci/g) (Ba) | (e}
Pb-210 (B) | _ 1. ox10t  |2.7x100 |1.0x10° |2.7%107
Pb-212(®) | Lox10*  |2.7x100 1.0X108 2.7%10°
Pd-103 :Palladlum (46) f1.0x103 2.7X10°® '1.0x10° |2.7x10?
Pd-107 | T [Loxios %mm‘ﬁ 1ox10°  [2.7x107
Pd-109 i [1.0x10° |2.7x10°® lLoxi®  [2.7x10%
Pm-143  |promethium (61) |LOX1?  [2.7X10% 1.0x10° 2.7%10°8
Pm-144 N l1.0x10! ~ J27x10%0 1.0X10° 12.7X10°°
Pm-145 5 ~ |1.ox102 [27x10®  1.ox107 |2.7x10"
Pm-147 | [1.0x10° |2.7x107 1.0x107 2.7%10™
Pm-148m | | 1.0x10* 2.7x10°%° 11.0x10° |2.7%10°
Pm-149 | T ioxw® | 27x0® [toxae® |2.7x10°
Pm-151 " ' 1.0x10? |2.7x10°° [1.0x10 |2.7x10°
Po-210 i 'PoEﬂt]mFEB_tt; T hxet |27xa® ]i.dxfo" |2.7x107
Pr-142 | Praseodymium (59) 1. 0x1o2 2.7x10°° 1.0X10° 2,7X10°®
Pr-143 ; i l1.ox10°  |2.7x107 1.0X10° 12.7X10°°
Pt-188 Platinum (78) 10x100  [2.7%100 1.0X10° |2.7%10°8
pr-191  |1.0x102 12.7%10° 1.0x10° 2.7X10°8
Pt-193 . 1.0X10° 12,7X10° 7 11.0%107 |2.7%10°
Pt-193m _ 1.0x10° 2.7x10°® 1.0X107 |2.7x10
Pt-195m 1.0x10? 2.7x10°° 1.0x10° 12.7X10°
Pt-197 ' 1.0x10° |2.7%10°® 1.0x10° 2.7%10°F
‘Pt-197m | |LOXx10® |2' 7x10°  [roxi®  |2.7%10°
Pu-236 | Plutonium (94) [rox100  j27x10%°  |1roxic* 2.7X107
Pu-237 | T Loxie? 27x10®  |Loxa0’  |2.7x10°
Pu-238 | : 1.0 C 27xae® 1.0x10% 2.7x107
Pu-239 | 1.0 2.7x10°1 1.0X10° 12.7x107
Pu-240 10 2.7%10° 1.0X10° 2.7%X10°®
Pu-241 - |1 0X10? 2.7x10° 1.0X10° 2.7X10°8
Pu-242 | ' 1.0 - |2.7x10 |1.0x10% |2.7x107
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

Symbol of
radionuclide

Pu-244
Ra-223 (b)
Ra-224 (b)
Ra-225
Ra-226 (b)
Ra-228 (1)
Rb-81
Rb-83
Rb-84
Rb-86
Rb-87
Rb{nat)
Re-184
Re-184m
Re-186
Re-187
Re-188
Re-189
Re{nat)
Rh-99
‘Rh-101
'Rh-102
Rh-102m
'Rh-103m
Rh-105
Rn-222 (b)
Ru-97
Ru-103
Ru-105

Supp. 16

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity

Activity

|
Element and atomic | concentration |concentration | Sl D |G G empe
number [ material | material consignment | consignment
| Tearey | ey | B9 (ch
| e fact heaot x|
Radium (88) 1.0X10° 2. 7%10° 11.0X10° 2.7X10°8
1.0x10* |2.7%10°° [1.0x10° |2. 7X10°
1. 0X10° T2.7x10° _1 0x10° [2 7X10°8
|1.0x10" 12.7x107° h.oxm“' |2.7x107
1.0x10? 2.7X10710 '1.0X10° 12.7x10°®
Rubidium (37) 1.0x10! |2.7%10°% |1.0x10° 2.7x10°
11,0102 2.7X10°° 1.0x10° 2.7%10°5
|1.0x10" 27%10M  [1.0x10° |2.7x10°
oo’ |27x107 |1.0x10° 12_.73(10“’_
1.0x10°* 2.7%107 1.0x107 |2.7x10™
o heaet Poad” | et et
\Rhenium (75) 1.0X10* 2.7x10°%° 11.0x10° |2.7%10°
| ~ |1.0x10? 2.7%10° l1.0x105 [2.7x10%
1.0X10° 2.7X10°® '1.0X10° 12.7%10°%
11.0X10° 2.7X10°° |1,0x10° |2.7%102
1.0X10% 2.7%10° 1.0X10° 2.7X10°®
1.0X102 127107 |1.0%10° |2.7x10°
'1.0x10° |2.7%10° 1.0X10° 12.7%107
Rhadium (45) 1.0x10" 2.7x10°%° 1.0x10° jfz.'7>c1o"5
. 11.0X10% 2.7x10° ‘1 ax10’ 2,7%10"
r T TLoxiot | 27xwe® [Loxio® |2. 7X10°
1.0X10? ;2.'7x1_0'9 L.ox10°  |2.7x10°
T voxof 27x107 | 1.0X10° 27x10°
1.0X10° |2.7x10” 11.0x10 2.7x10™
Radon (86) ClLoxwot 2. 7%10"0 1.0X10° 2.7X10°
'Ruthenium (44) 1.0X10 T27x10° Loxi?  |2.7x10*
T 1ox10? 2.7%10° 1.ox106  |2.7%10°
; 1.0x10" 12.7X1071° 1.0X106 | E.7xi0'5
T48
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

Symbol of
radionuclide

Ru-106 (b)
——
Sb-122
Sb-124
Sb-125
5b-126
Sc-44
Sc-46
Sc-47
Sc-48
'Se-75
Se-79
's1-31
Si-32
Sm-145
Sm-147
Sm- 151
Sm-153
Sn-113
Sn-117m
Sn-119m
Sn 1_sz
Sn-123
Sn-125
Sn-126
'Sr-82
Sr-85
Sr-85m
Sr-87m

I
|
i
[

7

Element and atomic
number

Sulphur (16)
‘Antimony (51)

!Scandlum (21)

Selenlum (34)

.Slllcon (14)

lrSamarium (62)
|

T-

[TIn {50)

|Strontium (38)

: Ii.o_x;u‘

1.0x10°

Activity
concentration
for exempt
material

(Bqlg)

| ol

{1.0X10°
1.0X10?

1.0X10%
11.0x10!

[1.0x10!

_' | 1_.6_x102'
__T1 0x10’
E 0X10>

|1 0X10°

1.0x10°
|1.0%10°
11.0X10%
i1 .0X10!
1.0X10°
|1 0X10
L. 0X10°
L. 0X10?

1. 0X10?
|1 0X10*
i oX10*
|1.0X10°
| 1.0x102

l1.0x102

T49

ACTIVITY LIMITS FOR RADIONUCLIDES

o Activity limit
for exempt consignment
material

| (ci/e) (Ba)
[2.7x107 |1.0x10°
27%10° |1 \6;5\3
12.7%10°® 1.0%10*
 |2.7x100 |1.0x10°
5_2.7x1n'9 1.0x10°
2.7X10°1° 1.0X10°
[2.7%1070 |1.0x10°
12.7%10% 1.0X10°
2.7X10° |1.0x10°
|2 7X107%0 i1 0X10°
2.7%10° |1.0x10°
{2.7x107 1.0X10
|2.7x10°® - .1 0x10°
l27x10®  |1.0x10°
|2.7x10°? 1.0%107
| ‘|'2.7x10'1° 1.0X10%
i2 7X107 1.0X10°
2 7%10°° | 1.0x10°
l2.7x10% 1.0x107
2.7X10°¢ 11.0x108
[2.7%10°8 :1 0x107
2.7x10°  |1.0x107
[2.7%10° i 0X10°

2.7X10°° 1.ox10° |

|2.7x1010 1.0X10°
12.7X10°0 1.0X10°
- 27x10° J1.0x10°
2.7X10° 1.0x107
; 2.7%10° 11.0X108

| Activity limit
for exempt
cansignment |

(ci)

12.7%10°®

2.7%10°
12.7x107
[2.7%10°
2.7%10°°
12.7x10°8
|'2.7><10'fs
|2.7%10°5
j2.7x107
2.7X10°%
2.7X10°

|2.7x10°

2.7%10°
2.7X107°
2.7X10™
2.7x1077

2.7%10°3

2.7X107
|2.7X10™*
12,7%10°
2.7X10™

2.7X10™

2.7%10°5
2.7X10°¢
|2.7x10°®
12,7X10°

2.7%10°%

2.7%10°*

2.7X107°

Supp. 16



Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity . .
Symbol E:f Element and atomic : cc;::zr;l;r::;ctm c‘;::i';:;t;:" IAfzt:‘::‘;g:‘t“ Af:::tli-‘:;:rl;?:t :
radionuclide number | material " material consignment ; consignment |
e | ey | G
Sr-89 | |1 0x1n3 " axiet .“1.0x1_65' ~ |2.7x10° i
sr90(®) | |1.0x10?  [27x107 1.0x10° 2.7%107 _J
oot | aond  amw®  oar [amaot
Sr-92 | [r.ox10! 12.7%10°1° |1.0x10° 2.7x10° |
T(H-3) I Tritium (1) ;_1:<J_)_(1t_)5 Iz.'/_'xm K |1. oxm9 |_2.7x1cr2 !
R;ga (long- ' rantalum (73) '1.0x10* 2.7x10° 1.0x10° ! 2.7X10° |
Ta-179 1.0X10° 2.7X10°® 1.0x107 \2.7x1o"‘ -
Ta-182 | ' [1 ox10’ -i2.7x10"° - |1.0%10° |2 7%107 |
Tb-157  |Terbium (65) 1.0x10% 2.7x107  1.0x10’ |2 7%10™
Tb-158 ‘ T Lexaet 2.7%10°  |1.0X10° 2,710
:;l'b-160 | l;.oxm‘ 2.7%1071° 1.0x10° 12.7x10°° 4
Te-95m Technetium (43) [1.0x10! |2 7X10°10 1.0x10° 2.7X10°7 |
Te96 | T noxawe' | 2axawe®  [roxiof 27105 |
Tc-96m |1.0x10° 2.7x10° 10107 [2.7%10
Tc97 |1.0x10° 2.7x10°8 Loxie®  |27x10® |
Te-97m 5 |1 0X10° 2.7X10°° =1 ox10” [2.7x10 |
Tc-98 [ T oot z7xe® oxi® |27x10% |
Tc-99 ] _ oot |2.7x107 |1.0x107 27x10¢ |
Tc-99m 1.0X10? 12.7x10° 1.0x107 l27x10% |
Te:_iz_1_ ~ ITellurium (52) 1. ox1o? 2.7x107%0 1.0X10° ]2 7X107° L
Te-121m ' _ [1.0x10% '[2' 7X10°  |1.0X10° |2 7X10°% '?
Te-123m - e 2 7x10°  [Loxi0” C aaet
Te-125m 51 ox10° 2.7X10 - 11.0X107 2. 7X10™ |
Te-127 1.0x10° 2 7X10°® 1. OX10° - |72 7x10_j5 4
Te-127m _ T e [zt i ox10)  |27x10*
Te-129 Lox102  |2.7x10° 1.0X10° :2.7x_1_0_'5 _|
Te-129m B ox10°  2.7X10° Lox108  l27x10° |
Te-131m ) 1.0X10* |2.7%107%0 1Lox10°  |2.7x10° |
L S I =k haideiio i - sy B
Te-132 11.0X10% 2.7%10°? |1.0X10 2.7x10™ '
Supp. 16 TS0



Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Th-227

"Th-228 (b)
Th-229 (h)

Th-230
Th-231
Th-232
Th-234 (b)
Th {nat) (b)
TI-44
TI-200
T-201
TI-202

TI- 204 i
Tm-167
Tm-170
Tm-1?1

U-230 (fast
lung
absorption)
(b)(d)

U-230 (rnedium
lung
absorptlon) (g)

U-230 (slow
lung
absorptlon) (f)

U-232 (fast
lung
absorption)

(£).(d)

U-232 (medlum
lung
absorption) (g)

—_—1

Element and atomic
number

Thorlum (90)

_.{Titanl-um (22)

(Thalllum (81)

lThuIium (69)

'1
I
I[Uranium (92)

Activity Activity
concentration | concentration
for exempt for exempt
material material
(Bqlsl) (Cilg)
|1 r.:x1o1 | |2 7x1o*1°
- ;1.0 O axion
] [1 0o [27xot
(1.0 [2.7X107
T1 ox10° |2.7x10°
1.0x10" 2.7x10°°
|1.0X10° ) 2. 7X10°
[1 0  |27xiom
_ 1.0X10* |2.7x107
{1 .0X10" 2.7x10%°
o 1.0X10% 2.7%107
|1.0x107 2.7X10°
) “T1.ox20° -"2‘;;{10'7
h.cmm2 2.7%107°
_ |1.0x10° 2.7%10°8
T1.0x10° [2.7%107
~ J1.0x10* 'fz.'7x1'0'1°
1.0x10" 2.7X10710
T ear a0
10 2.7%10°1
|
| 1.0x10" 2.7X1071°
TS5t

Activity limit |
for exempt
{ consignment

(Bq)

|1.0x10*

|1.0X10*
L 0X10°
1.0X10° ' |
1.0X107

|1.0x10% -

[1.0%10° |
12.7x10°8

1.0X10°
[1.0%105

[1.0x10° !

|1.0X10°
1.0X10°
|1.0x10?

[1.0x10°

[1.0X10°
[1.0%X108
| 1.0X10°

|
l1.0x10*
|

1.0X10° |
' i

l1,0x10*

|2.7%1077

Activity limit |
{ for exempt

consignment

(ci)

|2.7x10° X
2.7%107
|2.7x10®
2.7X107
2.7%10°
2.7x107
2.7X10°8

2.7X10°®
2.7X10°°
2.7X10°
12.7%10°°
2.7X107
2.7X10°°
2.7%10°5
2.7%x10°
2 7X10°

[2.7%x1077

2.7X10°8

2.7x107

Supp. 16



Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

Symbol of
radionuclide

U-232 (slow
lung
absorption} (f)

U-233 (fast
lung
absorption) (d)

U-233 (medium '.
lung
absorption) (&) |

U-233 (slow
lung
absorption) (f)
U-234 (fast
lung
absorption) (d) |

U-234 (medium |
lung
absorption) (&) |

U-234 (slow
lung
absorption) (f)

U-235 (all lung |
absorption

types)
().(d).(e),()

U-236 (fast
lung |
absorption) (d) |

U-236 (medium |
lung |
absorption) (e)

U-236 (slow
lung
absorption) (f)

U-238 (all lung |
absorption
types)
(b),(d).(e).(D)

Unaty () |

Supp. 16

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity ’ . . '
. | Activity limit | Activity limit |
Element and atomic |c:2:2';:;ﬂ:" c?::eer:::'ﬂ:n for exempt for exempt |
number m ateriar m ateriall’ | consignment | consignment
B | ci
(Ba/o) (cirg) | (B | (€D
11.0X10* [2.7X107%0 1.0x10° | 2.7x107
| ! i
11.0x10* 12.7X1070 5 1.0x10* [z.7x10'7
| !
1.0X102 12,7X10°° '1.0x10° 2.7X10°¢
I
1.0%x10* [2.7X107% |1.0x10° 2.7X10°®
1.0X10" 12,7%10°1° 1.0x10* 2.7x107
1.0X10? 12.7%10°° 11.0X10° | 2.7X10°¢
_ I | M R
'1.0x10* [2.7x10'1° 1.0X10° 2.7X10°
| I
11.0X10 2.7x10™° 1.0x10* 12.7x107
i ;
11.0X10° 2.7x10'% '1.0x10* 12.7x107
I |
1.0X107 |2.7%10° 1.0X10° 12,7107
._ 1 | S
1.0x10* |2.7X107° |1.0x10* 2.7x107
'1.0x10t 2.7X10°0 1.0x10*  |2.7x107
i |
|
| ! | |
1.0 2.7X10712 '1.0X10° 2.7X10®
T52



Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

~ d on-a - Activity Activity I
aymblof | Element and atomic | concentration | concentration | 0Ll | Yo xampe
radionuclide number material material cons(ig:;nent consi(gcl;)ment
) (Ba/g9) . (Ci/g) ]
U (enriched to 1.0 2.7x10° 1 1.0X10° 2.7x10°® |
20% or less)
@ | | 1
u (dep) | 1.0 2.7%10°! 11.0X10° 2.7%10° |
v-48 Vanadium (23)  |1.0X10! 27%10%0  |Loxw0°  |27x10° |
v-49 1.0x10° 12.7x107 11.0%107 2.7x10% i
‘Ww-178 Tungsten 74)  |noxiot 27207 [1oxw0® 2. 7%10° |
‘W-181 1.0x10° 2.7x10%® 1.0X107 2.7X10° |
w-ies T Jnoxaet |2.7x107 Loxte?  |2.7X10° —j
W-187 1.0X10% 2.7X10°° 11.0X10% 2.7X10°F !
w-188 )  uoxi0?  |27xa0? [roxwot x|
Xe-122 Xenon (54) 1.0%10% 2.7x10° 1.0x10° 12.7x107 !
Xe-123 | Tlroxie zmxae® 1 O la7xw0?
Xe1z7 | 1.0X10°  |2.7x10°® |1.ox105 2.7%10°
Xe-131m | - 1.0x10° 2.7%x107 1.0x10* 27107 |
'Xe- 133 | |1.0x10° 2.7X10° '1.0x10° 2,7%107
‘Xe-135 :i 1.0X10° 2,710 |1 0x10%® 2.7X10"
ver  Ivwum@e  ltoxiet  |a7xi0®  |noxio®  27x10°
Y-88 1.0x10? 2.7X10°° 1.0x10° 2.7x10° ?
Y-90 |1.0x10° 2.7%10°® Loxw0o®  [a7xao® |
vor | toxwe® | |zaxwo®  woxio® 27xw0® |
Y-91m |1.0X10? 2.7x10° |1.ox105__ J_z;'ixm'5 :
Y-92 , 1.0X10% 2.7x107? 1.0X10° 2.7X10°°
vo3 | ~ Juoxie? j27xa0° Lox10°  27x10° |
Yb-169 | viterbium (70) |1.0X10° 27x10°  |1.0X107 2.7%10% |
Yo-175 | T Loxtot 27xw0®  noxa0?  27x10% |
Zn-65  |Zinc (30) lLox10'  [2.7x107 Cluoxwet [27x0° |
2n-69 | 1.0x10° 2.7%107 Loxio®  [a7xa0t
Zn-69m | | |1.0x10? 12.7%10° Lox10°  |27x10% |
'2r-88 |Zirconium (40) | 1.0X102 ~|2.7x107 1.0X10° 12.7%10°°
T53 Supp. 16



Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity |, ... . | -
Activity limit | Activity limit
i |
Symbol of Element and atomic | c';::‘:';‘ter;ti:" ' c:::z::;ﬁ:" for exempt for exempt
radionuclide number P pt | consignment | consignment |
materlal material (Bq) | (i
| (Ba/g) (Ci/g)
Zr-93 (b) '1.0X10° 12,7x10°® roxio’  |2.7x10%
Zr-95 1.0x10* r2.7x1o"° |1.0X10° |2.7x10°% ;
Zr-97 (b) |1.0x10 |2.7X10'1° [1.0x10° 2.7X10°

? [Reserved)

b parent nuclides and their progeny included in secular equllibrium are listed in the following:

Sr-90 Y-90

Zr-93 Nb-93m

Zr-97 Nb-97

Ru-106 Rh-106

Cs-137 B8a-137m

Ce-134 La-134

Ce-144 Pr-144

Ba-140 La-140

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

Pb-210 Bi-210, Po-210

Pb-212 BI-212, T|-208 (0.36), Po-212 (0.64)

Rn-220 Po-216

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

Ra-223 Rn-219, Po-215, Pb-211, Bi-211, TI-207

Ra-224 Rn-220, Po-216, Pb-212, Bi-212, TI-208(0.36), Po-212 {0.64)

Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210

Ra-228 Ac-228

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-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209

Th-nat Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, BI-212, TI-208 (0.36), Po-212
{0.64)

Th-234 Pa-234m

U-230 Th-226, Ra-222, Rn-218, Po-214

U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)

U-235 Th-231

U-238 Th-234, Pa-234m
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U-nat Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-
210, Bi-210, Po-210

U-240 Np-240m

Np-237 Pa-233

Am-242m |Am-242

Am-243 Np-239

€ [Reserved]

4 These values apply only to compounds of uranium that take the chemical form of UFs, UOsF; and
UO5(NO3); in both normal and accident conditions of transport.
€ These values apply only to compounds of uranium that take the chemical form of UQs, UFs, UCl, and
hexavalent compounds in both normal and accident conditions of transport.
f These values apply to all compounds of uranium other than those specified in notes (d) and (e) of this

table.

9 These values apply to unirradiated uranium only.

TABLE A-3—GENERAL VALUES FOR Ay AND A;

A; A; Activity Activity Activity limits | Activity limits
concentration | concentration |  g4; axempt for exempt
Contents : forexempt | forexempt | consignments | consignments
(TBg) | (Ci) | (TBq) | (CI) material material (Bqg) (ci)
(Ba/g) (ci/g)
Only betaor [1x [2.7x[2x10|54x |1 x 10 2.7 x10°1° 1 x 10* 2.7 x107
gamma 10t |10 | 107!
emitting
radionuclides
are known to
be present
Onlyalpha |2x |5.4x|9x |2.4x(1x10! 2.7 x10712 1x10° 2.7 x10°8
emitting 10! [10° [10°% |107
radionuclides
are known
to be
prasent
No relevant |1 x 2.7%x{9x 2.4x|1x10? 2.7 x 10712 1x 10° 2.7x 10"
data are 103 107 [107° 107
available
TABLE A-4—ACTIVITY-MASS RELATIONSHIPS FOR URANIUM
Specific Activity
Uranium Enrichment?
[+ - =

0.45 1.8 x 10° 5.0 x 107
0.72 2.6 x 1078 7.1x 107
1 2.8x10® 7.6 x 107
1.5 3.7x 108 1.0 x 108
5 1.0 x 107 2.7 x 10°°
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TABLE A-4—ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

Uranium Enrichment® Specific Activity

wt % U-235 present TBq/g Ci/g
10 1.8 x 107 48x10%
20 3.7x 107 1.0 x 10
35 7.4 x 107 2.0x 10°®
50 9.3x 107 2.5x 10®
90 2.2x 10 5.8x 107
93 2.6 x 10 7.0 x 1075
95 3.4x10® 9.1x10®

! The figures for uranium include representative values for the activity of the uranlum-234 that is
concentrated during the enrichment process.
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