
Department of State For Department of State Use Only 
Division of Publications 
312 Rosa L. Parks Avenue, 8th Floor SnodgrassfTN Tower Sequence Number: 
Nashville , TN 37243 

Rule I D(s ): ~=--I-----=-+-=--=-:=-Phone: 615-741-2650 
Fax 615-741-5133 File Date: 
Email: register. information@tn.gov 

Effective Date: 
---""=.r-=~f--=--=-.:......L 

Rulemaking Hearing Rule(s) Filing Form 
Rulemaking Hearing Rules are rules filed after and as a result of a flJlemaking hearing. TeA Section 4-5-205 

, Agency/Board/Commissi~,!=_~Enviro_nment and Conser~ation 
_ .r?ivisio,!= .~adiological Health -

Contactf»erson: 
Address: 

.B5!th Murphy 
3rd Floor L & C Annex 

-

401 Church Street 
Nashville, Tennessee 

_ Zip: 37243-1532 
~o~ (615 532-03_~?_ 

_________Email: Beth .murphy@tn.gov 

Revision Type (check all that apply): 
X Amendment 
X New 
X Repeal 

Rule(s) Revised (ALL chapters and rules contained in filing must be listed here. If needed , copy and paste 
additional tables to accommodate multiple chapters. Please enter only ONE Rule Number/Rule Title per row) 

Chapter Number Chapte.r Title 
1200-02-04 General Provisions 
Rule Number Rule Title 
1200-02-04-.04 Definitions 

Chapter Number Chapter Title 
1200-02-10 Licensing and Registration 
Rule Number Rule Title 
1200-02-10-.31 Fees for Licenses 
1200-02-10-.33 Acceptable Training and Experience Requirements for Medical Uses of Radioactive 

Material 
1200-02-10-.37 
Appendix to Chapter 
1200-02-10 

Schedule 10-6: Determination of A1 and A2 
Schedules 

SS-7039 (July 2010) RDA 1693 

mailto:beth.murphy@tn.gov
mailto:register.information@tn.gov


(Place substance of rules and other info here. Statutory authority must be given for each rule change. For 
information on formatting rules go to http//state .tn .us/sos/rules/1360/1360.htm) 

Chapter 1200-02-04  
General Provisions  

Amendments  

Subparagraph (a) of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the subparagraph 
and substituting the following so that, as amended , subparagraph (a) shall read as follows 

(a)  1. 'A1' means the maximum activity of special form radioactive material permitted in a Type 
A package. This value is either listed in Table A-1 of Schedule 10-6 in the Appendix to 
Chapter 1200-02-10, or may be derived in accordance with the procedures prescribed in 
Schedule 10-6 in the Appendix to Chapter 1200-02-10. 

2.  'A2' means the maximum activity of radioactive material, other than special form material, 
LSA and SCO material, permitted in a Type A package. This value is either listed in Table 
A-1 of Schedule 10-6 in the Appendix to Chapter 1200-02-10, or may be derived in 
accordance with the procedure prescribed in Schedule 10-6 in the Appendix to Chapter 
1200-02-10. 

Authority: T.CA §§ 68-202-101 et seq ., 68-202-201 et seq. and 4-5-201 et seq. 

Chapter 1200-02-10  
Licensing and Registration  

Amendments  

Paragraph (8) of Rule 1200-02-10-.31 Fees for Licenses is amended by deleting the paragraph and substituting 
the following so that, as amended, paragraph (8) shall read as follows: 

(8)  CATEGORY 2 $700.00 

(a)  Reserved. 

(b)  The application, use or possession of radioactive material as  
chromatography sources or gauges not requiring assignment to another  
category.  

(c)  The application , use or possession of radioactive material for in vitro use  
only, total quantity not to exceed 200 microcuries.  

(d)  Any person who packages or containerizes, loads transport vehicles or  
ships radioactive materials to a licensed disposal/processing facility in  
Tennessee. In addition to application and annual maintenance fees,  
there is also a levied fee of two cents per pound ($.02/lb) on all items  
contaminated or potentially contaminated with radioactive material or on  
low-level radioactive waste received at a processing, storage, disposal or  
refurbishing facility in Tennessee.  

Notwithstanding the requirements of this paragraph and Rule 1200-02
10-.32, licensees with multiple sites within the state will be levied only 
one fee if items are moved directly from one site to another. 

The operator of the disposal/processing facility shall collect the fee of two 
cents per pound ($ .02/lb) . For each calendar month, he shall remit the 
total of fees collected for the month to the Division of Radiological Health 
by the 25th day of the following month. 
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(e)  The application, use or possession of radioactive material for the 
calibration for hire of radiation detection, monitoring and measuring 
instruments. 

(f)  The performance for hire of leak tests on sealed sources of radioactive 
material. 

Authority TCA §§ 68-202-201 et seq. and 4-5-201 et seq . 

Chapter 1200-02-10 
Licensing and Registration 

Repeals 

Rule 1200-02-10-.33 Acceptable Training and Experience for Medical Uses of Radioactive Material is repealed 
and the table of contents amended by deleting the previous title of the rule and replacing it with the word 
"Repealed". 

1200-02-10-.33 Repealed 

(Note: The following has been moved to the Appendix to this Chapter: 
Schedule RHS 8-3 Exempt Quantities 

Schedule RHS 8-4 Exempt Concentrations 
Schedule RHS 8-5 General Licensing of Certain Named Devices) 

T.CA §§ 68-202-201 et seq . and 4-5-201 et seq 

Rule 1200-02-10-. 37 Schedule 10-6: Determination of A, and A2 is repealed and the table of contents amended 
by deleting the previous title of the rule and replacing it with the word "Repealed" . 

1200-02-10-.37 Repealed 

(Note: The contents of Rule 1200-02-10-37 Schedule 10-6: Determination of A, and A2 are being moved to the 
Appendix to this Chapter.) 

Authority: T.CA §§ 68-202-201 et seq . and 4-5-201 et seq. 

Chapter 1200-02-10 
Licensing and Registration 

l\Jew Rules 

Chapter 1200-02-10 Licensing and Registration is amended by adding the Appendix to Chapter 1200-02-10 after 
the last rule of the Chapter that shall have the title Schedules and contain the following : 

Appendix to Chapter 1200-02-10 
Schedules 

SCHEDULE RHS 8-3: EXEMPT QUANTITIES 

Radioactive Micro- Radioactive Micro-
Material curies Material curies 
Antimony-122 (Sb 122) 100 Bismuth-210 (Bi 210) 1 
Antimony-124 (Sb 124) 10 Bromine-82 (Br 82) 10 
Antimony-125 (Sb 125) 10 Cadmium-109 (Cd 109) 10 
Arsenic-73 (As 73) 100 Cadmium-115m (Cd 115m) 10 
Arsenic-74 (As 74) 10 Cadmium-115 (Cd 115) 100 
Arsenic-76 (As 76) 10 Calcium-45 (Ca 45) 10 
Arsenic-77 (As 77) 100 Calcium-47 (Ca 47) 10 
Barium-131 (Ba 131) 10 Ca rbon-14 (C 14) 100 
Barium-133 (Ba 133) 10 Cerium-141 (Ce 141) 100 
Barium-140 (Ba 140) 10 Cerium-143 (Ce 143) 100 
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Radioactive Micro- Radioactive ,Micro-
Material curies Material curies 
Cerium-144 (Ce 144) 1 Lutetium-177 (Lu 177) 100 
Cesium-129 (Cs 129) 100 Manganese-52 (Mn 52) 10 
Cesium-131 (Cs 131) 1,000 Manganese-54 (Mn 54) 10 
Cesium-134m (Cs 134m) 100 Manganese-56 (Mn 56) 10 
Cesium-134 (Cs 134) 1 Mercury-197m (Hg 197m) 100 
Cesium-135 (Cs 135) 10 Mercury-197 (Hg 197) 100 
Cesium-136 (Cs 136) 10 Mercury-203 (Hg 203) 10 
Cesium-137 (Cs 137) 10 Molybdenum-99 (Mo 99) 100 
Chlorine-36 (CI 36) 10 Neodymium-147(Nd 147) 100 
Chlorine-38 (CI 38) 10 Neodymium-149 (Nd 149) 100 
Chromium-51 (Cr 51) 1,000 Nickel-59 (Ni 59) 100 
Cobalt-57 (Co 57) 100 Nickel-63 (Ni 63) 10 
Cobalt-58m (Co 58m) 10 Nickel-65 (Ni 65) 100 
Cobalt-58 (Co 58) 10 Niobium-93m (Nb 93m) 10 
Cobalt-60 (Co 60) 1 Niobium-95 (Nb 95) 10 
Copper-64 (Cu 64) 100 Niobium-97 (Nb 97) 10 
Oysprosium-165 (Oy 165) 10 Osmium-185 (Os 185) 10 
Oysprosium-166 (Oy 166) 100 Osmium-191m (Os 191m) 100 
Erbium-169 (Er 169) 100 Osmium-191 (Os 191) 100 
Erbium-171 (Er 171) 100 Osmium-193 (Os 193) 100 
Europium-152 (Eu 152)9.2 h 100 Palladium-103 (Pd 103) 100 
Europium-152 (Eu 152)13 yr 1 Palladium-109 (Pd 109) 100 
Europium-154 (Eu 154) 1 Phosphorus-32 (P 32) 10 
Europium-155 (Eu 155) 10 Platinum-191 (Pt 191) 100 
Fluorine-18 (F 18) 1,000 Platinum-193m (Pt 193m) 100 
Gadolinium-153 (Gd 153) 10 Platinum-193 (Pt 193) 100 
Gadolinium-159 (Gd 159) 100 Platinum-197m (Pt 197m) 100 
Gallium-67 (Ga 67) 100 Platinum-197 (Pt 197) 100 
Gallium-72 (Ga 72) 10 Polonium-210 (Po 210) 0.1 
Germanium-68 (Ge 68) 10 Potassium-42 (K 42) 10 
Germanium-71 (Ge 71) 100 Potassium-43 (K 43) 10 
Gold-195 (Au 195) 10 Praseodymium-142 (Pr 142) 100 
Gold-198 (Au 198) 100 Praseodymium-143 (Pr 143) 100 
Gold-199 (Au 199) 100 Promethium-147 (Pm 147) 10 
Hafnium-181 (Hf 181) 10 Promethium-149 (Pm 149) 10 
Holmium-166 (Ho 166) 100 Rhenium-186 (Re 186) 100 
Hydrogen-3 (H 3) 1,000 Rhenium-188 (Re 188) 100 
Indium-111 (In 111) 100 Rhodium-103m (Rh 103m) 100 
Indium-113m (In 113m) 100 Rhodium-105 (Rh 105) 100 
Indium-114m (In 114m) 10 Rubidium-81 (Rb 81) 10 
Indium-115m (In 115m) 100 Rubidium-86 (Rb 86) 10 
Indium-115 (In 115) 10 Rubidium-87 (Rb 87) 10 
lodine-123 (I 123) 100 Ruthenium-97 (Ru 97) 100 
lodine-125 (I 125) 1 Ruthenium-103 (Ru 103) 10 
lodine-126 (I 126) 1 Ruthenium-105 (Ru 105) 10 
lodine-129 (1129) 0.1 Ruthenium-106 (Ru 106) 1 
lodine-131 (1131) 1 Samarium-151 (Sm 151) 10 
lodine-132 (1132) 10 Samarium-153 (Sm 153) 100 
lodine-133 (1133) 1 Scandium-46 (Sc 46) 10 
lodine-134 (1134) 10 Scandium-47 (Sc 47) 100 
lodine-135 (1135) 10 Scandium-48 (Sc 48) 10 
Iridium-192 (Ir 192) 10 Selenium-75 (Se 75) 10 
Iridium-194 (Ir 194) 100 Silicon-31 (Si 31) 100 
Iron-52 (Fe 52) 10 Silver-105 (Ag 105) 10 
Iron-55 (Fe 55) 100 Silver-110m (Ag 110m) 1 
Iron-59 (Fe 59) 10 Silver-111 (Ag 111) 100 
Krypton-85 (Kr 85) 100 Sodium-22 (Na 22) 10 
Krypton-87 (Kr 87) 10 Sodium-24 (Na 24) 10 
Lanthanum-140 (La 140) 10 Strontium-85 (Sr 85) 10 
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Radioactive Micro 
Material curies  
Strontium-89 (Sr 89)  
Strontium-90 (Sr 90)  
Strontium-91 (Sr91)  
Strontium-92 (Sr 92)  
Sulfur-35 (S 35)  
Tantalum-182 (Ta 182)  
Technetium-96 (Tc 96)  
Technetium-97m (Tc 97m)  
Technetium-97 (Tc 97)  
Technetium-99m (Tc 99m)  
Technetium-99 (Tc 99)  
Tellurium-125m (Te 125m)  
Tellurium-127m (Te 127m)  
Tellurium-127 (Te 127)  
Tellurium-129m (Te 129m)  
Tellurium-129 (Te 129)  
Tellurium-131m (Te 131m)  
Tellurium-132 (Te 132)  
Terbium-160 (Tb 160)  
Thallium-200 (TI 200)  
Thallium-201 (TI 201)  
Thallium-202 (TI 202)  
Thallium-204 (TI 204)  
Thulium-170 (Tm 170)  
Thulium-171 (Tm 171)  
Tin-113 (Sn 113)  
Tin-125 (Sn 125)  
Tungsten-181 (W 181)  
Tungsten-185 (W 185)  
Tungsten-187 (W 187)  
Vanadium-48 (V 48)  
Xenon-131m (Xe 131m)  
Xenon-133 (Xe 133)  
Xenon-135 (Xe 135)  
Ytterbium-175 (Yb 175)  
Yttrium-87 (Y 87)  
Yttrium-88 (Y 88)  
Yttrium-90 (Y 90)  
Yttrium-91 (Y 91)  
Yttrium-92 (Y 92)  
Yttrium-93 (Y 93)  
Zinc-65 (Zn 65)  
Zinc-69m (Zn 69m)  
Zinc-69 (Zn 69)  
Zirconium-93 (Zr 93)  
Zirconium-95 (Zr 95)  
Zirconium-97 (Zr 97)  
Any radioactive material not  
listed above other than alpha 
emitting radioactive material  
Any alpha emitting radioactive  
material not listed above other  
than transuranic radioactive  
material  

1 
0.1 
10 
10 

100 
10 
10 

100 
100 
100 

10 
10 
10 

100 
10 

100 
10 
10 
10 

100 
100 
100 

10 
10 
10 
10 
10 
10 
10 

100 
10 

1,000 
100 
100 
100 

10 
10 
10 
10 

100 
100 

10 
100 

1,000 
10 
10 
10 

01 

0.01 
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SCHEDULE RHS 8-4: EXEMPT CONCENTRATIONS 

Column I Column II  

Isotope
Element (atomic Gas and Solid  
number)  Concentration Concentration 

t!Ci/ml a t!Ci/ml b 

Antimony (51) Sb-122 3 x 10=4  
Sb..,...124 2 x 10-4  

Argon (18) Ar-37 1 x 10-:;  

Barium (56 ) Ba-131 2 x 10-:;  

Bromine (35) Br-82 4 x 10-1 3 x 10-:;  
Cadmium (48) Cd-109 2 x 10-:;  

Carbon (6) C-14 1 x 10-ki 8 x 10-:;  

Cs-134m 6 x 10-<  
Cs-134 9 x 1O-~ 


Chlorine (17) CI-38 9 x 10-1 4 x 10-:;  

Cobalt (27) Co-57 5 x 10-:;  

Dysprosium (66) Dy-165 4 x 10-:;  

Er-171 1 x 10-:;  

(Tr =9.2h)  

Gold (79) Au-196 2 x 10-:;  

\-131 3 x 10-'" 2 x 1O-~ 


Sb-125 1 x 10-0  

Ar-41 4 x 10- 1  

As-73 5 x 10-3 Arsenic (33) 
As-74 5 x 10-4  
As-76 2 x 10-4  
As-77 8 x 10-4  

Ba-140 3 x 10-4  
Be-7 2 x 10-<  Beryllium (4) 

Bismuth (83) Bi-206 4 x 10-4  

Cd-115m 3 x 10-4  
Cd-115 3 x 10-4  

Calcium (20) Ca-45 9 x 1O-~ 


Ca-47 5 x 10-4  

Cerium (58) Ce-141 9 x 10-4  
Ce-143 4 x 10-4  
Ce-144 1 x 10-4  

Cesium (55) Cs-131 2 x 10-£  

Chromium (24) Cr-51 2 x 10-<  

Co-58 1 x 10-3  

Co--60 5 x 10-4  
Copper (29) Cu--64 3 x 10-3  

4 x 10-4 Dy-166 
Erbium (68) Er-169 9 x 10-4  

Europium (63) Eu-152 6 x 10-4  

Eu-155 2 x 10-0  
Fluorine(9) F-18 2 x 10-ki 8 x 10-0  

Gd-153 2 x 10-3 Gadolinium (64) 
Gd-159 8 x 10-4  
Ga-72 4 x 10-4 Gallium (31) 

Germanium (32) Ge-71 2 x 10-<  

Au-198 5 x 10-4  
Au-199 2 x 10-0  
Hf-181 7 x 10-4 Hafnium (72) 
H-3 5 x 10-ki 3 X 10-< Hydrogen (1) 

Indium (49) In-113m 1 x 10-<  
In-114m 2 x 10-4  

Iodine (53) 1-126 3 x 10-8 2 x 1O-~ 
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Column I Column II 
Element (atomic 
number) 

Isotope 
Gas 
Concentration 

and Solid 
Concentration 

t:!Ci/ml a t:!Ci/ml b 

1-132 8 X 10=8 6 X 10=4 
1-133 1 X 10-e 7 X 10-" 
1-134 2 X 10-1 1 X 10-:J 

Iridium (77) Ir-190 2 X 1O-:J 
Ir-192 4 X 10--4 
Ir-194 3 X 10--4 

Iron (26) Fe-55 8 x 10-:J 
Fe-59 6 x 10--4 

Krypton (36) Kr-85m 1 x 10-0 

Kr-85 3 x 10-0 
. 

Lanthanum (57) La-140 2 x 10--4 
Lead (82) Pb-203 4 x 10-3 

Lutetium (71) Lu-177 1 x 10-3 
Manganese (25) Mn-52 3 x 10--4 

Mn-54 1 x 10-3 
Mn-56 1 x 10-:J 

Mercury (80) Hg-197m 2 x 10-3 
Hg-197 3 x 10-3 
Hg-203 2 x 10--4 

Molybdenum (42) Mo-99 2 x 10- 3 

Neodymium (60) Nd-147 6 x 10--4 
Nd-149 3 x 10-3 

Nickel (28) Ni-65 1 x 10- 3 

Niobium (41) Nb-95 1 x 10-3 

Nb-97 9 x 10-3 

Osmium (76) Os-185 7 x 10--4 
Os-191m 3 x 10-" 
Os-191 2 x 10-3 

Os-193 6 x 10--4 
Palladium (46) Pd-103 3 x 10-3 

Pd-109 9 x 10--4 
Phosphorus (15) P-32 2 x 10--4 
Platinum (78) Pt- 191 1 x 10-3 

Pt-193m 1 x 10-" 
Pt-197m 1 x 10-" 
Pt-197 1 x 10-3 

Polon ium (84) Po-210 7 x 10--{j 
Potassium (19) K-42 3 x 10-3 
Praseodymium (59) Pr-142 3 x 10-4 

Pr-143 5 x 10--4 
Promethium (61) Pm-147 2 x 10-:J 

Pm-149 4 x 10--4 
Radium (88) Ra-226 1 x 10-1 

Ra-228 3 x 10-1 

Rhenium (75) Re-183 6 x 10-:J 
Re-186 9x10--4 
Re-188 6 x 10--4 

Rhodium (45) Rh-103m 1 x 10-1 

Rh-105 1 x 10-3 
Rubidium (37) Rb-86 7 x 10-4 
Ruthenium (44) Ru-97 4 x 10-3 

Ru-103 8 x 10-4 
Ru-105 1 x 10-:J 
Ru-106 1 x 10--4 

Samarium (62) Sm-153 8 x 10-4 
Scandium (21) Sc-46 4 x 10-4 

Sc-47 9 x 10--4 
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Column I Column II 
Element (atomic 
number) 

Isotope 
Gas 
Concentration 

and Solid 
Concentration 

IJCi/ml a IJCi/ml b 

Sc-48 3 X 10=4 
Selenium (34) Se-75 3 x 10-j 

Silicon (14) Si-31 9 x lO-j 

Silver (47) Ag-105 1 x 10-0 
Ag-110m 3 x 10--4 
Ag-111 4 x 10--4 

Sodium (11) Na-24 2 x 10-j 

Strontium (38) Sr-85 1 x 10--4 
Sr-89 1 x 10--4 
Sr-91 7 x 10--4 
Sr-92 7 x 10--4 

Sulfur (16) S-35 9 x 10-ll 6 x 10--4 
Tantalum (73) Ta-182 4 x 10--4 
Technetium (43) Tc-96m 1 x 10-1 

Tc-96 1 x 10-0 
Tellurium (52) Te-125m 2 x 10-J 

Te-127m 6 x 10--4 
Te-127 3 x 10-j 

Te-129m 3 x 10--4 
Te-131m 6 x 10--4 
Te-132 3 x 10--4 

Terbium (65) Tb-160 4 x 10--4 
Thallium (81) TI-200 4 x 10-:3 

TI-201 3 x 10-:3 
TI-202 1 x 10-:3 
TI-204 1 x 10-:3 

Thulium (69) Tm-170 5 x 10--4 
Tm-171 5 x 10-j 

Tin (50) Sn-113 9 x 10--4 
Sn-125 2 x 10--4 

Tungsten (74) W-181 4 x 10-:3 
W-187 7 x 10--4 

Vanadium (23) V-48 3 x 10--4 
Xenon (54) Xe-131m 4 x 10-6 

Xe-133 3 x 10-6 
Xe-135 1 x 10-6 

Ytterbium (70) Yb-175 1 x 10-3 

yttrium (39) Y-90 2 x 10--4 
Y-91m 3 x 10-< 
Y-91 3 x 10--4 
Y-92 6x10--4 
Y-93 3 x 10--4 

Zinc (30) Zn-65 1 x 10-0 
Zn-69m 7 x 10--4 
Zn-69 2 x 10-< 

Zirconium (40) Zr-95 6 x 10--4 
Zr-97 2 x 10--4 

Beta and/or gamma 1 x 10-1U 1 x 10-6 
emitting radioactive 
material not listed 
above with half-life 
less than 3 years 
a Values are given in Column I only for those materials normally used as gases 
b fJCi/gm for solids. 
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-------------------------------

NOTE 1.  Many radioisotopes disintegrate into isotopes that are also radioactive . In expressing the 
concentrations in Schedule RHS 8-4 the activity stated is that of the parent isotope and takes into 
account the daughters. 

NOTE 2.  For purposes of 1200-2-10-.04 where there is involved a combination of isotopes, the limit for the 
combination should be derived as follows. Determine for each isotope in the product the ratio 
between the concentration present in the product and the exempt concentration established in 
Schedule RHS 8-4 for the specific isotope when not in combination. The sum of such ratios may not 
exceed "1 " (i.e. , unity). 

EXAMPLE 

Concentration of Isotope A in Product Concentration of Isotope B in Product 
+  ~ 1 

Exempt concentration of Isotope A Exempt concentration of Isotope B 

Authority. T.CA §§ 68-202-201 et seq. and 4-5-201 et seq. 
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SCHEDULE RHS 8-5: GENERAL LICENSING OF CERTAIN NAMED DEVICES 

The following devices and equipment incorporating radioactive material, when manufactured, tested, and labeled 
by the manufacturer in accordance with the specification contained in a specific license or equivalent licensing 
document issued by the Division, the U.S. Nuclear Regulatory Commission or any Agreement State are placed 
under a general license pursuant to 1200-2-10-.10(1): 

(1)  Static elimination device. Devices designed for use as static eliminators that contain, as a sealed 
source or sources, radioactive material consisting of a total of not more than 500 microcuries of 
polonium 210 per device. 

(2)  Ion generating tube. Devices designed for ionization of air that contain, as a sealed source or 
sources, radioactive material consisting of a total of not more than 50 millicuries of hydrogen 3 
(tritium) per device. 

Authority: T.CA §§ 68-202-201 et seq . and 4-5-201 et seq. 

SCHEDULE 10-6: DETERMINATION OF A1 AND A2

(1)  Values of A1 and A2 for individual radionuclides, which are the bases for many activity limits elsewhere in 
these regulations, are given in Table A-1 . The curie (Ci) values specified are obtained by converting from 
the terabecquerel (TBq) figure. The curie values are expressed to three significant figures to assure that 
the difference in the TBq and Ci quantities is 1/10 of one percent (0.1 %) or less. Where values of A1 or 
A2 are unlimited, it is for radiation control purposes only. For nuclear criticality safety, some materials are 
subject to controls placed on fissile material. 

(2)  (a) For individual radionuclides whose identities are known but that are not listed in Table A-1, the A1 
and A2 values contained in Table A-3 may be used . Otherwise, the licensee shall obtain prior 
Division approval of the A1 and A2 values for radionuclides not listed in Table A-1, before shipping 
the material. 

(b)  For individual radionuclides whose identities are known, but which are not listed in Table A-2, the 
exempt material activity concentration and exempt consignment activity values contained in Table 
A-3 may be used . Otherwise, the licensee shall obtain prior Division approval of the exempt 
material activity concentration and exempt consignment activity values for radionuclides not listed 
in Table A-2 , before shipping the material. 

(c)  The licensee shall submit requests for prior approval, described under paragraphs (2)(a) and 
(2)(b) of this Rule, to the Division, in accordance with 1200-02-04-.07. 

(3)  In the calculations of A1 and A2 for a radionuclide not in Table A-1, a Single radioactive decay chain, in 
which radionuclides are present in their naturally occurring proportions, and in which no daughter nuclide 
has a half-life either longer than ten (10) days or longer than that of the parent nuclide, shall be 
considered as a single radionuclide . The activity to be taken into account, and the A1 or A2 value to be 
applied , shall be those corresponding to the parent nuclide of that chain . In the case of radioactive decay 
chains in which any daughter nuclide has a half-life either longer than ten (10) days or greater than that 
of the parent nuclide, the parent and those daughter nuclides shall be considered as mixtures of different 
nuclides. 

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

(a)  For special form radioactive material, the maximum quantity transported in a Type A package: 

L 8(i) 
less than or equal to 1 

I A1(i) 

where B(i) is the activity of radionuclide I, and A1(i) is the A1 value for radionuclide I. 

(b)  For normal form radioactive material, the maximum quantity transported in a Type A package: 
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less than or equal to 1  

where B(i) is the activity of radionuclide I, and A2(i) is the A2 value for radionuclide I.  

(c)  Alternatively, an A, value for mixtures of special form material may be determined as fOllows: 

A, for mixture = -----
I f(i) 

A,(i) 

Where f(i) is the fraction of activity of nuclide I in the mixture and A,(i) is the appropriate A, value 
for nuclide I. 

(d)  An A2 value for mixtures of normal form material may be determined as fOllows: 

A2 for mixture = 

Where f(i) is the fraction of activity of nuclide I in the mixture and A2(i) is the appropriate A2 value 
for nuclide I. 

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

Exempt activity 
concentration for ---- 

mixture = L f(i) 

[A](i) 

where f(i) is the fraction of activity concentration of radionuclide I in the mixture, and [A] is the 
activity concentration for exempt material containing radionuclide I. 

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

Exempt consignment 
activity limit for ---- 

mixture = L f(i) 

A(i) 

where f(i) is the fraction of activity of radionuclide I in the mixture, and A is the activity limit for 
exempt consignments for radionuclide I. 

(5)  When the identity of each radionuclide is known, but the individual activities of some of the radionuclides 
are not known, the radionuclides may be grouped. The lowest A, or A2 value, as appropriate, for the 
radionuclides in each group may be used in applying the formulas in paragraph (4) . Groups may be 
based on the total alpha activity and the total beta/gamma activity when these are known, using the 
lowest A, or A2 values for the alpha emitters and beta/gamma emitters . 
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Table A-1-A1 and A2 VALUES FOR RADIONUCLIDES 

Symbol of 
radionuclide 

Element and atomic 
number 

A, (TBq) A,(Ci)b A2 (TBq) A2(Ci)11 
Specific activity 

(TBq/g) (Ci/g) 

Ac-225@) Actinium (89) 8.0XlO·' 2.2X10' 6.0XlO·l 1.6X10·' 2.1X10l 5.8X10· 

Ac-227 (g) 9.0X10·' 2.4X10' 9.0XlO· s 2.4X10·l 2.7 7.2X10' 

Ac-228 6.0X10·' 1.6X10' 5. OX10·' 1.4X10' 8.4X10· 2.2X106 

Ag-1 05 Silver (47) 2.0 5.4X10' 2.0 5.4X10' 1.1X10l 3.0X10' 

Ag-108m @) 7.0X1O·' 1.9X10' 7.0X10·' 19X10' 9 .7X1O·' 2.6X10' 

Ag-110m (g) 4.0X1O·' 1.1X10' 4.0X10·' 1.1X10' 1.8X102 4.7X10l 

Ag-111 2.0 5.4X10' 6 .0X10·' 1.6X10' 5.8X10l 1.6X1Os 

AI-26 Aluminum (13) 1.0X10·' 2.7 1.0X10·' 2 .7 7 .0X10" 1.9X10·2 

Am-241 Americium (95) 1.0X10' 2.7X102 1.0XlO· l 2 .7X10·2 1.3X10·' 3.4 

Am-242m (g) 1.0X10' 2.7X102 1.0XlO·l 2.7X10-2 3.6XlO·' 1.0X10' 

Am-243 (g) 5.0 1.4X1~ 1.0X10·l 2 .7X10-2 7.4X10·l 2.0X10-' 

Ar-37 Argon (18) 4.0X10' 1.1X10l 4.0X10' 1.1X10l 3.7X10l 9.9X10· 

Ar-39 4.0X10' 1.1X10l 2.0X10' 5.4X102 1.3 3.4X10' 

Ar-41 3.0X10-' 8.1 3.0X10-' 8.1 1.5X106 4.2X107 

As-72 Arsenic (33) 3.0X10-' 8.1 3.0X1O-' 8.1 6.2X10· 1.7X106 

As-73 4.0X10' 1.1X10l 4.0X10' 1.1X10l 8.2X102 2.2X10· 

As-74 1.0 2.7X10' 9.0X10·' 2.4X10' 3.7X10l 9.9X10· 

As-76 3.0X10-' 8.1 3.0X1O-' 8.1 5.8X10· 1.6X106 

As-?? 2.0X10' 5.4X102 7.0X1O·' 1.9X10' 3.9X10· 1.0X106 

At-211 (~) Astatine (85) 2.0X10' 5.4X102 5. OX10-' 1.4X10' 7.6X10' 2.1X10B 

Au-193 Gold (79) 7.0 1.9X102 2.0 5.4X10' 3.4X10· 9 .2X10s 

Au-194 1.0 2.7X10' 1.0 2.7X10' 1.5X10· 4.1X10s 

Au-195 1.0X10' 2.7X102 6.0 1.6X102 1.4X102 3.7X10l 

Au-198 1.0 2.7X10' 6.0X10·' 1.6X10' 9.0X10l 2.4X10s 

Au-199 1.0X10' 2.7X102 6.0X1O-' 1.6X10' 7.7X10l 2.1X10s 

Ba-131 (g) Barium (56) 2.0 5.4X10' 2 .0 5.4X10' 3.1X10l 8.4X10· 

Ba-133 3.0 8.1X10' 3.0 8.1X10' 9.4 2.6X102 

Ba-133m 2.0X10' 5.4X102 6.0X1O·' 1.6X10' 2.2X10· 6.1X10s 

Ba-140 (g) 5.0XlO·' 1.4X10' 3.0X10·' 8.1 2.7X10l 7.3X10· 

Be-7 Beryllium (4) 2.0X10' 5.4X102 2.0X10' 5.4X1~ 1.3X10· 3.5X10s 

Be-10 4.0X10' 1.1X10l 6.0XlO·' 1.6X10' 8.3X10" 2.2X10-2 

Bi-205 Bismuth (83) 7.0X1O·' 1.9X10' 7.0X10·' 1.9X10' 1.5X103 4.2X10· 

Bi-206 3.0X10-' 8.1 3.0X1O·' 8.1 3.8X10l 1.0X1Os 

Bi-207 7.0X1O·' 1.9X10' 7.0X1O·' 1.9X10' 1.9 5.2X10' 

Bi-210 1.0 2.7X10' 6.0X10-' 1.6X10' 4.6X10l 1.2X10s 

Bi-210m (g) 6.0X1O-' 1.6X10' 2.0X10·2 5.4X10·' 2. 1X10·s 5.7X10" 

Bi-212 @) 7.0X10-' 1.9X10' 6 .0X1O-' 1.6X10' 5.4X10s 1.5X107 

Bk-247 Berkelium (97) 8.0 2.2X102 8.0X10" 2.2X10·2 3.8X10-2 1.0 

Bk-249 (g) 4.0X10' 1.1X10l 3.0X10·' 8. 1 6 .1X10' 1.6X10l 

Br-76 Bromine (35) 4.0X10·' 1.1X10' 4.0XlO' 1.1X10' 9.4X10· 2.5X10B 

Br-?? 3.0 8.1X10' 3.0 8. 1X10' 2.6X10· 7.1X105 

Br-82 4.0X10·' 1.1X10' 4. OX10-' 1.1X10' 40X10' 1.1X106 
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C-11 Carbon (6) 1.0 2.7X10' 6 .0X10-' 1.6X10' 3.1X107 8.4X10B 

C-14 4 .0X10' 1.1X103 3.0 8.1X10' 1.6X10-' 4 .5 

Ca-41 Calcium (20) Unlimited Unlimited Unlimited Unlimited 3.1X103 8 .5X102 

Ca-45 4 .0X10' 1.1X103 1.0 2.7X10' 6.6X102 1.8X10· 

Ca-47 @) 3.0 81X10' 3.0X1O-' 8.1 2.3X10· 6 .1X105 

Cd-109 Cadmium (48) 3.0X10' 8.1X102 2.0 5.4X10' 9.6X10' 2.6X103 

Cd-113m 4.0X10' 1.1X103 5.0X1O-' 1.4X10' 8. 3 2 .2X102 

Cd-11 5 (g) 3.0 8.1X10' 4 .0X10-' 1.1X10' 1.9X10· 5.1X105 

Cd-11 5m 5.0X1O-' 1.4X10' 5.0X1O-' 1.4X10' 9.4X102 2.5X10· 

Ce-139 Cerium (58) 7.0 1.9X102 2 .0 5.4X10' 2.5X102 6 .8X103 

Ce-141 2 .0X10' 5.4X102 6.0X10-' 1.6X10' 1.1X103 2.8X10· 

Ce-143 9.0X1O-' 2.4X10' 6 .0X10-' 1.6X10' 2 .5X10· 6 .6X105 

Ce-144 (g) 2 .0X1O-' 5.4 2 .0X1O-' 5.4 1.2X102 3.2X103 

Cf-248 Californium (98) 4 .0X10' 1.1X103 6 .0X1O-3 1.6X10' 5.8X10' 1.6X103 

Cf-249 3.0 8. 1X10' 8.0X10" 2 .2X1 0-2 1.5X10-' 4.1 

Cf-250 2.0X10' 5.4X102 2.0X1O-3 5.4X1O-2 4 .0 1.1X102 

Cf-251 7.0 1.9X102 7.0X10" 1.9X10-2 5.9X102 1.6 

Cf-252 (b) 5. OX10-2 1.4 3.0X103 8.1X10-2 2.0X10' 5.4X102 

Cf-253 (g) 4 .0X10' 1.1X103 4.0X10-2 1.1 1.1X103 2 .9X10· 

Cf-254 1 :OX1 0-3 2.7X102 1.0X103 2.7X1O-2 3.1X102 8.5X103 

CI-36 Chlorine (17) 1.0X10' 2 .7X102 6 .0X10-' 1.6X10' 1.2X10-3 3.3X10-2 

CI-38 2.0X1O-' 5.4 2 .0X10-' 5.4 4.9X10B 1.3X10B 

Cm-240 Curium (96) 4 .0X10' 1.1X1 03 2 .0X102 5.4X10' 7.5X102 2.0X10· 

Cm-241 2 .0 5.4X10' 1.0 2.7X10' 6 .1X102 1.7X10· 

Cm-242 4.0X10' 1.1X103 1.0X1O"2 2.7X10-' 1.2X102 3.3X103 

Cm-243 9.0 2 .4X102 1.0X103 2.7X1O-2 1.9X10-3 5.2X10' 

Cm-244 2 .0X10' 5.4X102 2 .0X10-3 5.4X102 3.0 8.1X10' 

Cm-245 9.0 2.4X102 9.0X10" 2.4X10-2 6.4X103 1.7X10' 

Cm-246 9.0 2.4X102 9.0X10" 2 .4X102 1.1X10-2 3.1X10' 

Cm-247 @) 3.0 8.1X10' 1.0X10-3 2.7X1O-2 3.4X10-6 9.3X10-5 

Cm-248 2 .0X10-2 5.4X10-' 3.0X10" 8.1X103 1.6X10" 4 .2X10-3 

Co-55 Cobalt (27) 5.0X1O-' 1.4X10' 5.0X10-' 1.4X10' 1.1X105 3.1X10B 

Co-56 3.0X1O-' 8.1 3.0X10-' 8.1 1.1X103 3.0X10· 

Co-57 1.0X10' 2.7X102 1.0X10' 2.7X102 3.1X102 . 8.4X103 

Co-58 1.0 2.7X10' 1.0 2 .7X10' 1.2X1 03 3.2X10· 

Co-58m 4.0X10' 1.1X1 03 4.0X10' 1.1X103 2.2X105 5.9X10B 

Co-60 4.0X10-' 1.1X10' 4.0X1O-' 1.1X10' 4.2X10' 1.1X103 

Cr-51 Chromium (24) 3.0X10' 8.1X102 3.0X10' 8.1X102 3.4X103 9 .2X10· 

Cs-129 Cesium (55) 4.0 1.1X102 4.0 1.1X102 2.8X10· 7.6X105 

Cs-131 3.0X10' 8.1X102 3.0X10' 8 .1X102 3.8X103 1.0X105 

Cs-132 1.0 2.7X10' 1.0 2.7X10' 5.7X103 1.5X105 

Cs-134 7.0X10-' 1.9X10' 7 .0X10-' 1.9X10' 4 .8X10' 1.3X103 

Cs-1 34m 4.0X10' 1.1X103 6 .0X10-' 1.6X10' 3.0X105 8.0X10B 

Cs-135 4.0X10' 1.1X103 1.0 2 .7X10' 4 .3X10-5 1.2X10-3 

Cs-136 5 .0X10-' 1.4X10' 5.0X10' 1.4X10' 2.7X103 7.3X10· 

Cs-137 (g) 2 .0 5.4X10' 6 .0X10-' 1.6X10' 3.2 8.7X10' 
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Cu-64 Copper (29) 6.0 1.6X102 1.0 2.7X10' 1.4X105 3.9X108 

Cu-67 1.0X10' 2.7X102 7.0X10·' 1.9X10' 2.8X10· 7.6X105 

Dy-159 Dysprosium (66) 2.0X10' 5.4X102 2.0X10' 5.4X102 2.1X102 5.7X103 

Dy-165 9.0X10·' 2.4X10' . 6.0X10·' 1.6X10' 3.0X105 8.2X106 

Dy-166 @) 9.0X1O·' 2.4X10' 3.0X1O·' 8.1 8.6X103 2.3X105 

Er-169 Erbium (68) 4 .0X10' 1.1X103 1.0 2.7X10' 3.1X103 8.3X10· 

Er-171 8.0X10·' 2.2X10' 5.0X10·' 1.4X10' 9.0X10· 2.4X106 

Eu-147 Europium (63) 2.0 5.4X10' 2.0 5.4X10' 1.4X103 3.7X10· 

Eu-148 5.0X10·' 1.4X10' 5.0X1O·' 1.4X10' 6.0X102 1.6X10· 

Eu-149 2.0X10' 5.4X102 2.0X10' 5.4X102 3.5X102 9.4X103 

Eu-150 
(short lived) 

2.0 5.4X10' 7.0X1O·' 1.9X10' 6.1X10· 1.6X106 

Eu-150 (long 
lived) 

7.0X10·' 1.9X10' 70X10·' 1.9X10' 6. 1X10· 1.6X106 

Eu-152 1.0 2.7X10' 1.0 2.7X10' 6.5 1.8X102 

Eu-152m 8.0X10·' 2.2X10' 8.0X10·' 2.2X10' 8.2X10· 2.2X1 06 

Eu-154 9.0X1O·' 2.4X10' 6.0X10·' 1.6X10' 9.8 2.6X102 

Eu-155 2.0X10' 5.4X102 3.0 8.1X10' 1.8X10' 4.9X102 

Eu-156 7.0X10·' 1.9X10' 7.0X1O·' 1.9X10' 2.0X103 5.5X10· 

F-18 Fluorine (9) 1.0 2.7X10' 6.0X10·' 1.6X10' 3.5X106 9.5X107 

Fe-52 @) Iron (26) 3.0X1O·' 8.1 3.0X10·' 8.1 2.7X105 7.3X106 

Fe-55 4.0X10' 1.1X103 4.0X10' 1.1X103 8.8X10' 2.4X103 

Fe-59 9.0X10·' 2.4X10' 9.0X10·' 2.4X10' 1.8X103 5.0X10· 

Fe-60 @) 4.0X10' 1.1X103 2.0X10·' 5.4 7.4X10'" 2.0X10·2 

Ga-67 Gallium (31) 7.0 1.9X102 3.0 8.1X10' 2.2X10· 6.0X105 

Ga-68 5.0X10·' 1.4X10' 5.0X10·' 1.4X10' 1.5X106 4.1X107 

Ga-72 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 1.1X105 3.1X106 

Gd-1 46 @) Gadolinium (64) 5.0X10·' 1.4X10' 5.0X10·' 1.4X10' 6.9X102 1.9X10· 

Gd-1 48 2.0X10' 5.4X102 2.0X1O·3 5.4X10·2 1.2 3.2X10' 

Gd-153 1.0X10' 2.7X102 9.0 2.4X102 1.3X102 3.5X103 

Gd-159 3.0 8.1X10' 6.0X1Q"' 1.6X10' 3.9X104 1.1X106 

Ge-68 @) Germanium (32) 5. OX10·' 1.4X10' 5. OX 1Q"' 1.4X10' 2 . 6X1~ 7.1X103 

Ge-71 4.0X10' 1.1X103 4.0X10' 1.1X103 5.8X103 1.6X105 

Ge-77 3.0X1O·' 8.1 3.0X10·' 8.1 1.3X105 3.6X106 

Hf-172 (2) Hafnium (72) 6.0X10·' 1.6X10' 6.0X10·' 1.6X10' 4.1X10' 1.1X103 

Hf-175 3.0 8.1X10' 3.0 8.1X10' 3.9X102 1.1X10· 

Hf-181 2.0 5.4X10' 5.0X10·' 1.4X10' 6.3X1~ 1.7X10· 

Hf-1 82 Unlimited Unlimited Unlimited Unlimited 8.1X10-6 2.2X1 0'" 

Hg-194 @) Mercury (80) 1.0 2.7X10' 1.0 2.7X10' 1.3X10·' 3.5 

Hg-195m @) 3.0 8.1X10' 7.0X1O·' 1.9X10' 1.5X10· 4.0X105 

Hg-197 2.0X10' 5.4X102 1.0X10' 2. 7X102 9.2X103 2.5X105 

Hg-197m 1.0X10' 2.7X1~ 4.0X10·' 1.1X10' 2.5X10· 6.7X105 

Hg-203 5.0 1.4X102 1.0 2.7X10' 5.1X102 1.4X10· 

Ho-1 66 Holmium (67) 4.0X1O·' 1.1X10' 4.0X10·' 1.1X10' 2.6X10· 7.0X105 

Ho-166m 6.0X10·' 1.6X10' 5.0X10·' 1.4X10' 6.6X10·2 1.8 

1-123 Iodine (53) 6. 0 1.6X102 3.0 8.1X10' 7.1X10· 1.9X106 

1-124 1.0 2.7X10' 1.0 2.7X10' 9.3X103 2.5X105 
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1-125 2 .0X101 5.4X102 3.0 8.1X10' 6.4X102 1.7X10· 

1-126 2.0 5.4X101 1.0 2 .7X101 2.9X103 8.0X10· 

1-129 Unlimited Unlimited Unlimited Unlimited 6.5X10'" 1.8XlO'· 

1-131 3.0 8.1X101 7.0X10'1 1.9X101 4.6X103 1.2X105 

1-132 4.0X10'1 1.1X101 40X10'1 1.1X10' 3.8X105 . 1.0X107 

1-133 7.0X10" 1.9X101 6 .0X10'1 1.6X10' 4 .2X10· 1.1X106 

1-134 3.0XlO'1 8 .1 3.0XlO'1 8.1 9.9X105 2.7X107 

1-135 @) 6.0X10" 1.6X10' 6 .0X10'1 1.6X10' 1.3X105 3.5X106 

In-111 Indium (49) 3.0 8.1X101 3.0 8.1X10' 1.5X10· 4 .2X105 

In-113m 4.0 1.1X102 2.0 5.4X10' 6.2X105 1.7X107 

In-114m (§) 1.0X10' 2. 7X102 5.0X10'1 1.4X10' 8.6X102 2 .3X10· 

In-115m 7.0 1 . 9X1~ 1.0 2 .7X10' 2 .2X105 6.1X10B 

Ir-189 (§) Iridium (77) 1.0X10' 2.7X102 1.0X101 2 .7X102 1.9X103 5.2X10· 

Ir-190 7.0XlO'1 1.9X101 7.0X10" 1.9X10' 2.3X103 6 .2X10· 

Ir-192 (f) 1.0 2.7X10' 6.0X10'1 1.6X10' 3.4X102 9.2X103 

Ir-194 3.0XlO" 8. 1 3.0XlO'1 8.1 3.1X10· 8.4X105 

K-40 Potassium (19) 9.0X10" 2 .4X10' 9.0XlO'1 2.4X101 2.4X10,7 6.4X10'" 

K-42 2.0X10" 5.4 2.0XlO" 5.4 2.2X105 6.0X106 

K-43 7.0X10'1 1.9X10' 6.0X10" 1.6X10' 1.2X105 3.3X106 

Kr-81 Krypton (36) 4 .0X10' 1.1X103 4.QX10' 1.1X103 7 .8X10~ 2.1X10'2 

Kr-85 1.0X10' 2.7X102 1.0X101 2.7X102 1.5X101 3 . 9X1~ 

Kr-85m 8.0 2.2X102 3.0 8.1X101 3.0X105 8.2X106 

Kr-87 2.0XlO'1 5.4 2.0X10'1 5.4 1.0X10B 2.8X107 

La-137 Lanthanum (57) 3.0X10' 8.1X102 6 .0 1.6X102 1.6X10'3 4.4X10,2 

La-140 4.0XlO'1 1.1X101 4.0X10'1 1.1X10' 2 .1X10· 5.6X10' 

Lu-172 Lutetium (71 ) 6.0X10" 1.6X101 6.0X10'1 1.6X10' 4 .2X103 1.1X10' 

Lu-173 8.0 2.2X102 8.0 2 .2X102 5.6X101 1.5X103 

Lu-174 9.0 2.4X102 9.0 2.4X102 2 .3X101 6 .2X102 

Lu-174m 2.0X10' 5.4X102 1.0X10' 2 .7X102 2.0X102 5.3X103 

Lu-177 3.0X101 8.1X102 7.0XlO'1 1.9X101 4.1X103 1.1X10' 

Mg-28 @) Magnesium (12) 3.0X10·' 8.1 3.0X10" 8.1 2 .0X10' 5.4X10B 

Mn-52 Manganese (25) 3.0X10" 8.1 3.0X10'1 8.1 1.6X10· 4 .4X105 

Mn-53 Unlimited Unlimited Unlimited Unlimited 6.8X10,5 1.8X10,3 

Mn-54 1.0 2.7X101 1.0 2 .7X10' 2.9X102 7.7X1 03 

Mn-56 3.0X10" 8.1 3.0XlO" 8.1 8.0X105 2.2X107 

Mo-93 Molybdenum (42) 4 .0X101 1.1X103 2.0X101 5.4X102 4. 1 X 10'2 1.1 

Mo-99 @) (l) 1.0 2 .7X10' 6 .0XlO" 1.6X101 1.8X10· 4 .8X105 

N-13 Nitrogen (7) 9.0XlO'1 2.4X10' 6 .0XlO'1 1.6X10' 5.4X107 1.5X109 

Na-22 Sodium (11) 5.0X10'1 1.4X10' 5.0XlO'1 1.4X101 2.3X102 6 .3X103 

Na-24 2.0X10" 5.4 2 .0X10" 5.4 3.2X105 8.7X10B 

Nb-93m Niobium (41) 4 .0X10' 1.1X103 3.0X10' 8 . 1X1~ 8.8 2.4X102 

Nb-94 7.0X10'1 1.9X10' 7.0X10" 1.9X10' 6 .9X10'3 1.9X10'1 

Nb-95 1.0 2.7X10' 1.0 2.7X10' 1.5X103 3.9X10· 

Nb-97 9.0X10" 2.4X101 6.0XlO" 1.6X10' 9.9X105 2 .7X107 

Nd-147 Neodymium (60) 6.0 1.6X102 6.0X10" 1.6X10' 30X103 8.1X10· 

Nd-149 6.0X10·' 1.6X10' 5.0X10'1 1.4X10' 4.5X105 1.2X107 
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Ni-59 Nickel (28) Unlimited Unlimited Unlimited Unlimited 30X10·3 8. OX 10"2 

Ni-63 4.0X10' 1.1X103 3.0X10' 8.1X102 2.1 5.7X10' 

Ni-65 4.0X10·' 1.1X10' 4.0X1O·' 1.1X10' 7.1X1Os 1.9X107 

Np-235 Neptunium (93) 4.0X10' 1.1X103 4.0X10' 1.1X103 5.2X10' 1AX103 

Np-236 2.0X10' 5.4X102 2.0 5AX10' 4.7X10-4 13X10·2 
(short-lived) 

Np-236 9.0X10o 2AX102 2.0X10·2 5AX10·' 4.7X10-4 1.3X10·2 
(long-lived) 

Np-237 2.0X10' 5AX102 2.0X10·3 5AX10·2 2.6X10·s 7.1X10-4 

Np-239 7.0 1.9X102 4.0X10·' 1.1X10' 8.6X103 2.3X10s 

05-1 85 Osmium (76) 1.0 2.7X10' 1.0 2.7X10' 2.8X102 7.5X103 

05-1 91 1.0X10' 2.7X102 2.0 5.4X10' 1.6X103 4.4X10· 

Os-1 91m 4.0X10' 1. 1X103 3.0X10' 8.1X102 4.6X10· 1.3X106 

05-193 2.0 5.4X10' 6.0X10·' 1.6X10' 2.0X10· 5.3X10s 

05-1 94 @) 3.0X10·' 8.1 3.0X10·' 8.1 1.1X10' 3.1X102 

P-32 Phosphorus (15) 5.0X1O·' 1AX10' 5.0X10·' 1AX10' 1.1X10· 2.9X105 

P-33 4.0X10' 1.1X103 1.0 27X10' 5.8X103 1.6X10s 

Pa-230 @) Protactinium (91) 2.0 5AX10' 7. OX 10.2 1.9 1.2X103 3.3X10· 

Pa-231 4.0 1.1X102 4.0X10·· 1.1X10·2 1.7X10·3 4.7X1O·2 

Pa-233 5.0 1.4X102 7.0X1O·' 1.9X10' 7.7X102 2.1X10· 

Pb-201 Lead (82) 1.0 2.7X10' 1.0 2.7X10' 6.2X10· 1.7X106 

Pb-202 4.0X10' 1.1X103 2.0X10' 5AX102 1.2X10-4 3.4X10·3 

Pb-203 4.0 1.1X102 3.0 8.1X10' 1.1X10· 3.0X105 

Pb-205 Unlimited Unlimited Unlimited Unlimited 4.5X10-{l 1.2X10-4 

Pb-210 @) 1.0 2.7X10' 5.0X10·2 1A 2.8 7.6X10' 

Pb-212 @) 7.0X10·' 1.9X10' 2.0X1O·' 5A 5.1X10' 1AX106 

Pd-103 @) Palladium (46) 4.0X10' 1.1X103 4.0X10' 1.1X103 2.8X103 7.5X10· 

Pd-107 Unlimited Unlimited Unlimited Unlimited 1.9X10·s 5.1X10-4 

Pd-109 2.0 5AX10' 5.0X10·' 1AX10' 7.9X10· 2.1X106 

Pm-1 43 Promethium (61) 3.0 8.1X10' 3.0 8. 1X10' 1.3X102 3AX103 

Pm-1 44 7.0X10·' 1.9X10' 7.0X10·' 1.9X10' 9.2X10' 2.5X103 

Pm-1 45 3.0X10' 8.1X102 1.0X10' 2.7X102 5.2 1AX102 

Pm-147 4.0X10' 1.1X103 2.0 5AX10' 3AX10' 9.3X102 

Pm-148m @) 8.0X10·' 2.2X10' 7.0X10·' 1.9X10' 7.9X102 2.1X10· 

Pm-149 2.0 5.4X10' 6.0X1O·' 1.6X10' 1.5X10· 4.0X10s 

Pm-151 2.0 5AX10' 6. OX 10"' 1.6X10' 2.7X10· 7.3X10s 

Po-21 0 Polonium (84) 4.0X10' 1.1X103 2.0X10·2 5.4X10·' 1.7X102 4.5X1 03 

Pr-142 Praseodymium (59) 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 4.3X10· 1.2X106 

Pr-143 3.0 8.1X10' 6.0X10·' 1.6X10' 2.5X1 03 6.7X10' 

Pt-188 @) Platinum (78) 1.0 2.7X10' 8.0X10·' 2.2X10' 2.5X103 6.8X10· 

PI-191 4.0 1.1X102 3.0 8.1X10' 8.7X103 2AX10s 

PI-193 4.0X10' 1.1X103 4.0X10' 1.1X103 1A 3.7X10' 

PI-193m 4.0X10' 1.1X103 5.0X1O·' 1.4X10' 5.8X103 1.6X105 

PI-195m 1.0X10' 2.7X102 5.0X10·' 1AX10' 6.2X103 1.7X10s 

PI-197 2.0X10' 5AX102 6.0X1O·' 1.6X10' 3.2X10· 8.7X1Os 

PI-197m 1.0X10' 2.7X102 6.0X10·' 1.6X10' 3.7X105 1.0X107 

Pu-236 Plulonium (94) 3.0X10' 8.1X102 3.0X10·3 8.1X10·2 2.0X10' 5.3X102 
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Pu-237 2.0X10' 54X102 2.0X10' 5.4X102 4.5X102 1.2X10· 

Pu-238 1.0X10' 2.7X102 1.0X10-3 2.7XlO-2 6.3X10-' 1.7X10' 

Pu-239 1.0X10' 2.7X102 1.0X1Q"3 2.7X10-2 2.3X10-3 6.2XlO-2 

Pu-240 1.0X10' 27X102 1.0XlO-3 2.7X10-2 84X1Q"3 2.3X10-' 

Pu-241 @) 4.0X10' 1.1X103 60XlO-2 1.6 3.8 1.0X102 

Pu-242 1.0X10' 2.7X102 10X10-3 2.7X10-2 1.5X10" 3.9X10-3 

Pu-244 (ID 4.0X10-' 1.1X10' 1.0XlO-3 2.7X10-2 6.7X10-7 1.8XlO-' 

Ra-223 (ID Radium (88) 4.0XlO-' 1.1X10' 70X10-3 1.9X10-' 1.9X103 5.1X10· 

Ra-224 (ID 4.0X10-' 11X10' 2.0X10-2 54X10-' 5.9X103 1.6X10' 

Ra-225 (ID 2.0X10-' 54 4.0X10-3 1.1X10-' 1.5X103 3.9X10· 

Ra-226 (ID 2.0X10-' 54 3.0X10-3 81X10-2 3.7X10-2 1.0 

Ra-228 (ID 6.0X10-' 1.6X10' 2. OX 10-2 54X10-' 1.0X10' 2.7X102 

Rb-81 Rubidium (37) 2.0 5.4X10' 8.0X10-' 2.2X10' 3.1X10' 84X106 

Rb-83 (ID 2.0 54X10' 2.0 5.4X10' 6.8X102 1.8X10· 

Rb-84 1.0 2.7X10' 1.0 2.7X10' 1.8X103 4.7X10· 

Rb-86 5.0X10-' 14X10' 5.0X10-' 1.4X10' 3.0X103 8.1X10' 

Rb-87 Unlimited Unlimited Unlimited Unlimited 3.2X10-9 8.6X10-6 

Rb(nat) Unlimited Unlimited Unlimited Unlimited 6.7X106 1.8X106 

Re-184 Rhenium (75) 1.0 2.7X10' 1.0 2.7X10' 6.9X102 1.9X10· 

Re-184m 3.0 8.1X10' 1.0 2.7X10' 1.6X102 4.3X103 

Re-186 2.0 54X10' 6.0X10-' 1.6X10' 6.9X103 1.9X10' 

Re-187 Unlimited Unlimited Unlimited Unlimited 1.4X10-9 3.8X10-6 

Re-188 4.0XlO-' 1.1X10' 4.0X10-' 1.1X10' 3.6X10· 9.8X10' 

Re-189 (ID 3.0 8.1X10' 6.0XlO-' 1.6X10' 2.5X10· 6.8X10' 

Re(nat) Unlimited Unlimited Unlimited Unlimited 0.0 24X10-6 

Rh-99 Rhodium (45) 2.0 5.4X10' 2.0 54X10' 3.0X10l 8.2X10· 

Rh-101 4.0 1.1X102 3.0 8.1X10' 4.1X10' 1.1X10l 

Rh-102 5.0X10-' 1.4X10' 5.0X10-' 14X10' 4.5X10' 1.2X10l 

Rh-102m 2.0 54X10' 2.0 54X10' 2.3X102 6.2X10l 

Rh-103m 4.0X10' 1.1X10l 4.0X10' 1.1X10l 1.2X106 3.3X107 

Rh-105 1.0X10' 2.7X102 8.0XlO-' 2.2X10' 3.1X10· 8.4X10' 

Rn-222 (ID Radon (86) 3_0XlO-' 8.1 4.0XlO-l 1.1X10-' 5.7X10l 1.5X10' 

Ru-97 Ruthenium (44) 5.0 14X102 5.0 14X102 1.7X10· 4.6X10' 

Ru-103 (ID 2.0 54X10' 2.0 54X10' 1.2X10l 3.2X10· 

Ru-105 1.0 2.7X10' 6.0XlO-' 1.6X10' 2.5X10' 6.7X106 

Ru-106 (ID 2.0XlO-' 54 2.0XlO-' 5.4 1.2X102 3.3X10l 

S-35 Sulphur (16) 4 .0X10' 1.1X10l 3.0 8.1X10' 1.6X10l 4.3X10· 

Sb-122 Antimony (51) 4.0X10-' 1.1X10' 4.0X10-' 1.1X10' 1.5X10· 4.0X10' 

Sb-124 6.0XlO-' 1.6X10' 6.0X10-' 1.6X10' 6.5X102 1.7X10· 

Sb-125 2.0 54X10' 1.0 2.7X10' 3.9X10' 1.0X10l 

Sb-126 40X10-' 1.1X10' 4.0XlO-' 1.1X10' 3.1X10l 84X10' 

Sc-44 Scandium (21) 5.0XlO-' 14X10' 5.0XlO-' 14X10' 6.7X10' 1.8X107 

Sc-46 5.0XlO-' 14X10' 5.0XlO-' 14X10' 1.3X103 34X10' 

Sc-47 1.0X10' 2.7X102 7.0XlO-' 1.9X10' 3.1X10· 8.3X10' 

Sc-48 3.0X10-' 8.1 3.0X10-' 8.1 5.5X10· 1.5X106 

Se-75 Selenium (34) 3.0 8.1X10' 3.0 8.1X10' 54X102 1.5X10· 
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Se-79 4.0X10' 1.1X1 03 2.0 54X10' 2.6X10"3 7. OX 10"2 

Si-31 Silicon (14) 60X10"' 1.6X10' 6.0X10"' 16X10' 14X106 3.9X107 

Si-32 4.0X10' 1.1X103 5.0X10"' 14X10' 3.9 1.1X102 

Sm-145 Samarium (62) 10X10' 2.7X102 1.0X10' 2.7X102 9.8X10' 2.6X103 

Sm-147 Unlimited Unlimited Unlimited Unlimited 8.5X10"' 2.3X10·8 . 

Sm-151 4.0X10' 1.1X103 1.0X10' 2.7X102 9.7X10"' 2.6X10' 

Sm-153 9.0 2.4X102 6.0X1O"' 1.6X10' 1.6X10· 4.4X10s 

Sn-113 @) Tin (50) 4.0 1.1X102 2 .0 5.4X10' 3.7X102 1.0X10' 

Sn-117m 7.0 1.9X102 4.0X1O"' 1.1X10' 30X103 8.2X10' 

Sn-119m 4.0X10' 1.1X103 30X10' 8.1X102 14X102 3.7X103 

Sn-121 m (g) 4.0X10' 1.1 X1 03 9.0X1O"' 24X10' 2.0 5.4X10' 

Sn-123 8. 0X1O"' 2.2X10' 6.0X1Q"' 1.6X10' 3.0X102 8.2X103 

Sn-125 4.0X1O"' 1.1X10' 4.0X10"' 1.1X10' 4 .0X103 1.1X10s 

Sn-126 @) 6.0X10"' 1.6X10' 4.0X1O"' 1.1X10' 1.0X10"3 2.8X10"2 

Sr-82 @) Strontium (38) 2.0X10"' 54 2.0X10"' 54 2.3X103 6.2X10· 

Sr-85 2.0 54X10' 2.0 54X10' 8.8X102 24X10' 

Sr-85m 5.0 1.4X102 5.0 14X102 1.2X106 3.3X107 

Sr-87m 3.0 8.1X10' 3.0 8. 1X10' 4.8X10s 1.3X107 

Sr-89 6.0X10"' 1.6X10' 6.0X1O"' 1.6X10' 1.1X103 2.9X10· 

Sr-90 @) 3.0X1O"' 8.1 3. OX 10"' 8.1 5. 1 14X102 

Sr-91 @) 3.0X10·' 8.1 3.0X1O"' 8.1 1.3X1Os 3.6X108 

Sr-92 (g) 1.0 2.7X10' 3.0X1O"' 8.1 4.7X1Os 1.3X107 

T(H-3) Tritium (1) 40X10' 1.1X103 4.0X10' 1.1X103 3.6X102 9.7X103 

Ta-178 
Tantalum (73) 1.0 2.7X10' 8.0X1O"' 2.2X10' 4.2X106 1.1X10" (long-lived) 

Ta-179 3.0X10' 8.1X102 3.0X10' 8.1X102 4.1X10' 1.1X103 

Ta-182 9.0X1O"' 24X10' 5.0X1O"' 14X10' 2.3X102 6.2X103 

Tb-157 Terbium (65) 4.0X10' 1.1X103 4.0X10' 1.1X103 5.6X10"' 1.5X10' 

Tb-158 1.0 2.7X10' 1.0 2.7X10' 56X10"' 1.5X10' 

Tb-160 1.0 2.7X10' 6.0X10"' 1.6X10' 4 .2X102 1.1X10' 

Tc-95m @) Technetium (43) 2.0 5.4X10' 2.0 5.4X10' 8.3X102 2.2X10' 

Tc-96 4.0X1O"' 1.1X10' 4.0X10"' 1.1X10' 1.2X10' 3.2X10s 

Tc-96m @) 4.0X1O"' 1.1X10' 40X10"' 1.1X10' 1.4X108 3.8X107 

Tc-97 Unlimited Unlimited Unlimited Unlimited 5.2X10"s 14X10"3 

Tc-97m 4.0X10' 1.1X103 1.0 2.7X10' 5.6X102 1.5X10· 

Tc-98 8.0X1O"' 2.2X10' 7.0X10"' 1.9X10' 3.2X10"s 8.7X10'" 

Tc-99 4.0X10' 1.1X103 9.0X1O"' 24X10' 6.3X10'" 1.7X1O"2 

Tc-99m 1.0X10' 2.7X102 4.0 1.1X102 1.9X10s 5.3X10" 

Te-121 Tellurium (52) 2.0 5.4X10' 2.0 54X10' 2.4X103 6.4X10' 

Te-121m 5.0 1.4X102 3.0 8.1X10' 2.6X102 7.0X10' 

Te-123m 8.0 2.2X1 02 1.0 2.7X10' 3.3X102 8.9X103 

Te-125m 2.0X10' 54X102 9.0X10"' 24X10' 6.7X102 1.8X10' 

Te-127 2.0X10' 54X102 7.0X10"' 1.9X10' 9.8X10· 2.6X10" 

Te-127m @) 2.0X10' 5.4X102 5.0X10"' 14X10' 3.5X102 94X103 

Te-129 7.0X10"' 1.9X10' 6.0X10"' 1.6X10' 7.7X10s 2.1X107 

Te-129m (g) 8.0X10"' 2.2X10' 4.0X10"' 1.1X10' 1.1X103 3.0X10· 

SS-7039 (July 2010) 
18 

RDA 1693 



Te-131 m C~) 7.0X10·' 1.9X10' 5.0X10·' t4X10' 3.0X10· 8.0X105 

Te-132 (g) 5.0X10·' 1.4X10' 4 .0X1O·' 1.1X10' 3.1X10· 3.0X105 

Th-227 Thorium (90) 1.0X10' 2.7X102 5.0X10·3 1.4X10·' 1.1X103 3.1X10· 

Th-228 (g) 5.0X10·' 1.4X10' 1.0X10·3 2.7X10·2 3.0X10' 8.2X102 

Th-229 5.0 1.4X102 5.0X10" 1.4X10·2 7.9X10·3 2.1X10·' 

Th-230 1.0X10' 2.7X102 1.0X1O·3 2.7X10·2 7.6X10" 2.1X10·2 

Th-231 4.0X10' 1.1X103 2. OX 10.2 5.4X10·' 2.0X10· 5.3X105 

Th-232 Unlimited Unlimited Unlimited Unlimited 4.0X1O·9 1.1X10·7 

Th-234 (g) 3 OX 10·' 8.1 3.0X10·' 8.1 8.6X102 2 .3X10· 

Th(nat) Unlimited Unlimited Unlimited Unlimited 8.1X10·9 2.2X10·7 

Ti-44 (~) Titanium (22) 5.0XW' 1.4X10' 4 .0X1O·' 1.1X10' 6.4 1.7X102 

TI-200 Thallium (81) 90X10" 2.4X10' 9.0X10·' 2.4X10' 2 .2X10· 6.0X105 

TI-201 1.0X10' 2.7X102 4.0 1.1X102 7.9X103 2 .1X105 

TI-202 2.0 5.4X10' 2.0 5.4X10' 2 .0X103 5.3X10· 

TI-204 1.0X10' 2.7X102 7.0X1O·' 1.9X10' 1.7X10' 4.6X1if 

Tm-1 67 Thulium (69) 7.0 1.9X102 8.0X1O·' 2.2X10' 3.1X103 8.5X10· 

Tm-170 3.0 8.1X10' 6.0X10·' 1.6X10' 2.2X1 02 6.0X103 

Tm-171 4.0X10' 1.1X103 4.0X10' 1.1X103 4.0X10' 1.1X103 

U-230 (fast Uranium (92) 4 .0X10' 11 X1 03 1.0X1O·' 2 .7 1.0X103 2 .7X10· 
lung 
absorption) 
(~)(Q) 

U-230 40X10' 11 X1 03 40X1O·3 11X1O·' 1.0X103 2.7X10· 
(medium 
lung 
absorption) 
(g)(g) 

U-230 (slow 3.0X10' 8.1X102 3 OX 10.3 8.1 X10·2 1.0X103 2.7X10' 
lung 
absorption) 
@)(f) 

U-232 (fast 4 .0X10' 1.1 X1 03 1.0X10·2 2 .7X10·' 8.3X10·' 2.2X10' 
lung 
absorption) 
(9.) 

U-232 4.0X10' 1.1X103 7.0X10·3 1.9X10·' 8.3X10·' 2.2X10' 
(medium 
lung 
absorption) 
(g) 

U-232 (slow 1.0X10' 2 .7X102 1.0X10·3 2 .7X10·2 8.3X10·' 2 .2X10' 
lung 
absorption) 
(f) 

U-233 (fast 4.0X10' 1.1X103 9.0X10·2 2 .4 3.6X10" 9.7XW3 
lung 
absorption) 
(Q) 

U-233 4.0X10' 1.1X103 2 .0X10·2 5.4X10·' 3.6X10" 9.7X10·3 

(medium 
lung 
absorption) 
(g) 

U-233 (slow 4.0X10' 1.1X103 6.0X10·3 1.6X10·' 3.6X10" 9.7X10·3 

lung 
absorption) 
If) 

U-234 (fast 4.0X10' 11X103 9 .0X10·2 2.4 2.3X10" 6.2X10·3 
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lung 
absorption) 
(9.) 

U-234 4.0X10' 1.1X103 20X10-2 5.4X10-' 2.3X10" 6.2X1Q-3 
(medium 
lung 
absorption) 
(~) 

U-234 (slow 4.0X10' 1. 1X103 6.0X1Q-3 1.6X10-' 2.3X10" 6.2X1Q-3 
lung 
absorption) 
(f) 

U-235 (all Unlimited Unlimited Unlimited Unlimited 8.0X10-8 2.2X10-6 . 
lung 
absorption 
types) 
(ID , (Q) , ~,(f) 

U-236 (fast Unlimited Unlimited Unlimited Unlimited 2.4X10-6 6.5X1Q-5 
lung 
absorption) 
(Q) 

U-236 4.0X10' 1.1X103 2.0X1Q-2 5.4X10-' 2.4X10-6 6.5X10-5 

(medium 
lung 
absorption) 
(~ 

U-236 (slow 
lung 4.0X10' 1.1X103 6.0X10-3 1.6X10-' 2.4X10-8 6.5X10-5 
absorption) 
(f) 

U-238 (all Unlimited Unlimited Unlimited Unlimited 1.2X10-8 3.4X10-7 

lung 
absorption 
types) 
(Q) , (~) , (f) 

U (nat) Unlimited Unlimited Unlimited Unlimited 2.6X10-8 7.1X10-7 

U (enriched Unlimited Unlimited Unlimited Unlimited See Table A- See Table A-4 
to 20% or 4 
less) (g) 

U (dep) Unlimited Unlimited Unlimited Unlimited See Table A- (See Table A-
4 3) 

V-48 Vanadium (23) 4.0X10-' 1.1X10' 4.0X1Q-' 1.1X10' 6.3X103 1.7X105 

V-49 4.0X10' 1.1X103 4.0X10' 1.1X103 3.0X102 8.1X103 

W-178 (ID Tungsten (74) 9.0 2.4X102 5.0 1.4X102 1.3X103 3.4X10· 

W-181 3.0X10' 8.1X102 30X10' 8.1X102 2.2X102 6.0X103 

W-1 85 40X10' 1.1X103 8.0X10-' 2.2X10' 3.5X102 9.4X103 

W-1 87 2.0 5.4X10' 6.0X10-' 1.6X10' 2.6X10· 7.0X105 

W-188 (ID 4.0X10-' 1.1X10' 3.0X10-' 8.1 3_7X102 1.0X10· 

Xe-122 @) Xenon (54) 4.0X1Q-' 1.1X10' 4.0X1Q-' 1.1X10' 4.8X10· 1.3X108 

Xe-123 2.0 5.4X10' 7.0X1Q-' 1.9X10' 4.4X105 1.2X107 

Xe-127 4.0 1.1X102 2.0 5.4X10' 1.0X103 2.8X10· 

Xe-131m 40X10' 1.1X103 4 .0X10' 1.1X103 3.1X103 8.4X10· 

Xe-133 2.OX10' 5.4X102 1.0X10' 2.7X102 6.9X103 1.9X105 

Xe-135 3.0 8.1X10' 2.0 5.4X10' 9.5X10· 2.6X108 

Y-87 (ID Yttrium (39) 1.0 2.7X10' 1.0 2.7X10' 1.7X10· 4.5X105 

Y-88 4.0X1Q-' 1.1X10' 4.0X10-' 1.1X10' 5.2X102 1.4X10· 

Y-90 3.0X10-' 8.1 3.0X10-' 8.1 2.0X10· 5.4X105 

Y-91 6.0X10-' 1.6X10' 6.0X1Q-' 1.6X10' 9.1X102 2.5X10· 
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Y-91m 2.0 5.4X10' 2.0 5.4X10' 1.5X106 4.2X107 

Y-92 2.0X10·' 5.4 2.0X1O·' 5.4 3.6X105 9.6X106 

Y-93 3.0X10·' 8.1 3.0X1O·' 8. 1 1.2X10s 3.3X106 

Yb-169 Ytterbium (70) 4 .0 1.1X102 1.0 2.7X10' 8.9X102 2.4X10· 

Yb-175 3.0X10' 8.1X102 9.0X10·' 2.4X10' 6.6X103 1.8X105 

Zn-65 Zinc (30) 2.0 5.4X10' 2.0 5.4X10' 3.0X102 8.2X103 

Zn-69 3.0 8.1X10' 6.0X10·' 1.6X10' 1.8X106 4.9X107 

Zn-69m @) 3.0 8.1X10' 6.0X10·' 1.6X10' 1.2X10s 3.3X106 

Zr-88 Zirconium (40) 3.0 8.1X10' 3.0 8.1X10' 6.6X102 1.8X10· 

Zr-93 Unlimited Unlimited Unlimited Unlimited 9.3X10·5 2.5X10·3 

Zr-95 (g) 2.0 5.4X10' 8.0X10·' 2.2X10' 7.9X102 2.1X10' 

Zr-97 @) 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 7.1X10· 1.9X106 

a A, and/or A2 values Include contnbullons from daughter nuclides with half-lives less than 10 days. 
b The values of A, and A2 in Curies (Ci) are approximate and for information only; the regulatory standard units are Terabecquerels (TBq). (see 
paragraph (1) of Schedule 10-6 of this appendix.) . 
C The quantity may be determined from a measurement of the rate of decay or a measurement of the radiation level at a prescribed distance 
from the source. 
d These values apply on ly to compounds of uranium that take the chemical form of UF6 • U02F2 and U02(N03h in both normal and accident 
conditions of transport 
e These values apply only to compounds of uranium that take the chemical form of U03. UF •• UCI. 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. 
n A, = 0 1 TBq (2.7 Ci) and A2 = 0.001 TBq (0.027 Ci) for Cf-252 for domestic use . 
• A2 = 0.74 TBq (20 Ci) for Mo-99 for domestic use. 

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

Activity concentration 
Activity 

Activity limit for Activity limit for Symbol of Element and atomic concentration for 
radionuclide number 

for exempt material 
exempt material 

exempt exempt 
(Bq/g) 

(Ci/g) consignment (Bq) consignment (Ci) 

Ac-225 Actinium (89) 1.0X10' 2.7X1O·'0 1.0X10· 2.7X10·7 

Ac-227 1.0X10·' 2.7X1O·'2 1.0X103 2.7X10-6-

Ac-228 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

Ag-105 Silver (47) 1.0X102 2.7X10·9 1.0X106 2.7X10·s 

Ag-108m (Q) 1.0X10' 2.7X10·'0 1.0X106 2. 7X 10"5 

Ag-110m 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

Ag-11 1 1.0X103 2.7X10-8 1.0X106 2.7X10·5 

AI-26 Aluminum (13) 1.0X10' 2.7X10·'0 1.0X105 2.7X10-8 

Am-241 Americium (95) 1.0 2.7X10·11 1.0X10· 2.7X10·7 

Am-242m (Q) 1.0 2.7X10·11 1.0X10· 2.7X10·7 

Am-243 (Q) 1.0 2.7X10·11 1.0X103 2.7X1O"8 

Ar-37 Argon (1 8) 1.0X106 2.7X1O·5 1.0X108 2.7X10·3 

Ar-39 1.0X107 2.7X10" 1.0X10· 2.7X10·7 

Ar-41 1.0X102 2.7X10·9 1.0X10" 2.7X10·2 

As-72 Arsenic (33) 1.QX10' 2.7X1O·'0 1.0X105 2.7X10-8 

As-73 1.0X103 2.7X10·6 1.0X107 2.7X10" 
-

As-74 1.0X10' 2.7X1O·' 0 1.0X1 06 2.7X10·5 

As-76 1.0X102 2.7X10·" 1.0X105 2.7X10-8 

As-77 1.0X103 27X1O·8 1.0X106 2.7X1O·5 

At-211 Astatine (85) 1.0X103 2.7X10-8 1.0X107 2.7X10" 

Au-193 Gold (79) 1.0X102 2.7X10·" 1.0X107 2.7X10" 
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Au·194 10X10' 2.7X10-1O 10X106 2. 7X1 0-5 

Au·195 1.0X102 2. 7X1 0-· 10X107 2.7X10-· 

Au·198 1.0X102 2.7X1Q-9 1.0X106 2.7X1Q-5 

Au·1 99 1.0X102 2.7X10·· 1.0X106 2.7X10-5 

Ba·131 Barium (56) 1.0X102 2.7X10-· 1.0X106 2.7X10-5 

Ba·133 1.0X102 2.7X10·· 1.0X106 27X10·5 

Ba·133m 1.0X102 2.7X10·· 1.0X106 2.7X1Q-5 

Ba·1 40 (Q) 1.0X10' 2.7X1Q-'o 1.0X105 2.7X10-l! 

Be·7 Beryllium (4) 10X103 2.7X10-8 10X107 2.7X10" 

Be·10 1.0X10· 2. 7X1 0-7 1.0X108 2.7X10·S 

Bi·205 Bismuth (83) 1.0X10' 2.7X1Q-'o 1.0X108 2.7X1Q-5 

Bi·206 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-l! 

Bi·207 1.0X10' 2.7X10·'o 1.0X106 2.7X10-5 

Bi·210 1.0X103 2.7X10-8 1.0X106 2.7X10·5 

Bi·210m 1.0X10' 2.7X10·' o 1.0X105 2.7X10-l! 

Bi·212 (Q) 1.0X10' 2.7X10·1O 1.0X1Os 2.7X10-l! 

Bk·247 Berkelium (97) 1.0 2.7X10·11 1.0X10· 2.7X10·7 

Bk·249 10X103 2.7X1Q-8 1.0X106 2.7X10·S 

Br·76 Bromine (35) 1.0X10' 2.7X10-'o 1.0X10s 2.7X10-l! 

Br·77 1.0X1D' 2. 7X1 0'· 10X106 2.7X10-S 

Br·82 1.0X10' 2.7X1Q-'o 1.0X108 2.7X10-s 

C·11 Carbon (6) 1.0X10' 2.7X1Q-'o 1.0X108 2.7X1Q-5 

C·14 1.0X10· 2.7X10·7 1.0X107 2.7X10" 

Ca-41 Calcium (20) 10X10s 2.7X10-l! 1.0X107 2.7X10" 

Ca-45 1.0X10· 2.7X10·7 1.0X107 2.7X10-· 

Ca-47 1.0X10' 2.7X10·'o 1.0X108 2.7XW-s 

Cd·109 Cadmium (48) 1.0X10' 2.7X10·7 1.0X106 2.7X1Q-5 

Cd·113m 1.0X103 2.7X10-8 1.0X108 2.7X1Q-s 

Cd·115 10X1D' 2.7X10·· 1.0X10" 2.7X1Q-5 

Cd·115m 1.0X103 2.7X10-" 10X10" 2.7X10-s 

Ce·139 Cerium (58) 1.0X102 27X10·· 1.0X10" 2.7X1Q-s 

Ce·141 1.0X102 2.7X10-· 1.0X107 2.7X10" 

Ce·143 1.0X102 2.7X10·· 1.0X10" 2.7X1Q-s 

Ce·144 (Q) 1.0X102 2.7X10·· 1.0X1 05 2.7X10-l! 

Cf·248 Californium (98) 1.0X10' 2.7X10·1O 1.0X10· 2.7X10-7 

Cf·249 1.0 2.7X10-11 1.0X103 2.7X10-8 

Cf·250 1.0X10' 2.7X10·'o 1.0X10· 2.7X1Q-7 

Cf·251 1.0 2.7X10·11 1.0X103 2.7X10-8 

Cf·252 1.0X10' 2.7X10·'o 1.0X10· 2.7X1Q-7 

Cf·253 1.0X102 2.7X10·· 10X10' 2.7X10-l! 

Cf·254 1.0 2.7X10-11 1.0X103 2.7X10-8 

CI·36 Chlorine (17) 1.0X10· 2.7X10·7 1.0X10" 2.7X10·s 

CI·38 1.0X10' 2.7X10-'o 1.0X10s 2.7X10-l! 

Cm·240 Curium (96) 1.0X102 2.7X10·· 1.0X10' 2.7X10-l! 

Cm·241 1.0X102 2.7X10·· 1.0X10" 2.7X10-' 

Cm·242 1.0X102 2.7X10·9 1.0X10' 2.7X10-l! 
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Cm-243 1.0 2.7X10·" 1.0X10' 2.7X10·7 

Cm-244 1.0X10' 2.7X10·' 0 1.0X10' 2.7X10·7 

Cm-245 1.0 2.7X10·" 1.0X103 2.7X10·e 

Cm-246 1.0 2.7X10·" 1.0X103 2.7X10·e 

Cm-247 1.0 2.7X10·" 1.0X10' 2.7X10·7 

Cm-248 1.0 2.7X10·" 1.0X103 2.7X10-8 

Co-55 Cobalt (27) 1.0X10' 2.7X10·' O 1.0X106 2.7X10·s 

Co-56 1.0X10' 2.7X10·' 0 1.0X10s 2.7X10-8 

Co-57 10X102 2.7X10·; 1.0X106 2.7X10·s 

Co-58 1.0X10' 2.7X10·' O 1.0X106 2.7X10·s 

Co-58m 1.0X10' 2.7X10·7 1.0X1.o7 2.7X10" 

Co-60 1.0X10' 2.7X10·'0 1.0X10s 2.7X10-8 

Cr-51 Chromium (24) 1.0X103 2.7X10-8 1.0X107 2.7X10" 

Cs-129 Cesium (55) 1.0X102 2.7X10·; 1.0X10s 2.7X10-8 

Cs-131 10X103 2.7X1O"e 1.0X106 2.7X10·5 

Cs-132 1.0X10' 2.7X10·'O 1.0X105 2.7X10-8 

Cs-134 1.0X10' 2. 7X1 0.,0 
1.0X10' 2.7X10·7 

Cs-134m 1.0X103 2.7X10·8 1.0X10s 2.7X10-8 

Cs-135 10X10' 2.7X10·7 1.0X107 2.7X10" 

Cs-1 36 1.0X10' 2.7X10·'O 1.0X105 2.7X10-8 

Cs-137 (Q) 1.0X10' 2.7X10·1O 1.0X10' 2.7X10·7 

Cu-64 Copper (29) 10X102 2. 7X1 0'; 1.0X106 2.7X10·5 

Cu-67 1.0X102 2.7X10·; 1.0X106 2.7X10·s 

Dy-159 Dysprosium (66) 10X103 2.7X10-8 1.0X107 2.7X10" 

Dy-165 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

Dy-166 1.0X103 2.7X10·e 1.0X106 2.7X10·s 

Er-169 Erbium (68) 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Er-171 1.0X102 2.7X10·
g 

1.0X106 2.7X10·s 

Eu-1 47 Europium (63) 1.0X102 2.7X10·
g 

1.0X106 2.7X10·5 

Eu-148 1.0X10' 2.7X10· 'O 10X106 2.7X10·s 

Eu-149 1.0X102 2.7X10·; 1.0X107 2.7X10" 

Eu"150 (short 1.0X103 2.7X10·e 1.0X106 2.7X10·5 
lived) 

Eu-150 (long 
1.0X10' 2.7X10·'0 1.0X106 2.7X10·5 

lived) 

Eu-152 1.0X10' 2.7X10·'O 1.0X106 2.7X10·s 

Eu-152m 1.0X102 2.7X10·
g 

1.0X106 2.7X10·5 

Eu-154 1.0X10' 2.7X10·'O 1.0X106 2.7X10·s 

Eu-155 1.0X102 2.7X10·
g 

1.0X107 2.7X10" 

Eu-156 1.0X10' 2.7X10·' O 1.0X106 2.7X10·5 

F-18 Fluorine (9) 1.0X10' 2.7X10·'O 1.0X106 2.7X10·s 

Fe-52 Iron (26) 1.0X10' 2.7X10· 'O 1.0X106 2.7X10·s 

Fe-55 10X10' 2.7X10·7 1.0X106 2.7X10·s 

Fe-59 1.0X10' 2.7X10·' O 1.0X106 2.7X10·s 

Fe-60 1.0X102 2.7X10·
g 

1.0X10s 2.7X10-8 

Ga-67 Gallium (31) 1.0X102 2.7X10·
g 1.0X106 2.7X10·5 

Ga-68 10X10' 2.7X10· ' O 1.0X105 2.7X10-8 
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Ga-72 1.0X10' 2.7X10·1O 1.0X10S 2.7X10-ll 

I Gd-146 Gadolinium (64) 1.0X10' 2.7X10·'o 1.0X106 2.7X1O·S 

Gd-148 1.0X10' 2.7X10·' o 1.0X10· 2.7X10·7 

Gd-153 1.0X102 2.7X10·
g 

1.0X107 2 . 7X10~ 

Gd-159 1.0X10' 2.7X10·· 1.0X1 06 2.7X10·S 

Ge-68 Germanium (32) 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-ll 

Ge-71 1.0X10' 2.7X10·7 1.0X10· 2.7X10·' 

Ge-77 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-ll 

Hf-172 Hafnium (72) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

Hf-175 1.0X102 2.7X10·
g 1.0X106 2.7X1O·s 

Hf-181 1.0X10' 2.7X10·' o 1.0X106 2.7X1O"s 

Hf-182 1.0X102 2.7X10·
g 

1.0X106 2.7X10·s 

Hg-194 Mercury (80) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·S 

Hg-195m 1.0X102 2.7X10·g 1.0X106 2.7X10·s 

Hg-197 1.0X102 2.7X10·g 
1.0X107 2 . 7X10~ 

Hg-197m 1.0X102 2.7X10·
g 

1.0X106 2.7X10·S 

Hg-203 1.0X102 2.7X10·
g 

1.0X10s 2.7X10-ll 

Ho-166 Holmium (67) 1.0X10' 2.7X10-s 1.0X1Os 2.7X10-ll 

Ho-166m 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

1-123 Iodine (53) 1.0X102 2.7X10·g 
1.0X107 2 . 7X10~ 

1-124 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

1-125 1.0X10' 2.7X10·· 1.0X106 2.7X10·s 

1-126 1.0X102 2.7X10·
g 1.0X106 2.7X1O·s 

1-129 1.0X102 2.7X10·g 1.0X10s 2.7X10-ll 

1-131 1.0X102 2.7X10·· 1.0X108 2.7X1O·s 

1-132 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-ll 

1-133 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

1-134 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-ll 

1-135 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

In-111 Indium (49) 1.0X102 2.7X10·· 1.0X106 2.7X10·s 

In-113m 1.0X102 2.7X10·g 1.0X106 2.7X10·s 

In-114m 1.0X102 2.7X10·
g 1.0X106 2.7X10·s 

In-115m 1.0X102 2.7X10·g 
1.0X10· 2.7X10·s 

Ir-189 Iridium (77) 1.0X102 2.7X10·9 1.0X107 2.7X10~ 

Ir-190 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·s 

Ir-192 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·7 

Ir-194 1.0X102 2.7X10·g 1.0X1Os 2.7X10-ll 

K-40 Potassium (19) 1.0X102 2.7X10·g 
1.0X10· 2.7X10·s 

K-42 1.0X102 2.7X10·· 1.0X10· 2.7X10·s 

K-43 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·s 

Kr-81 Krypton (36) 1.0X10' 2.7X10·7 1.0X107 2.7X10~ 

Kr-85 1.0X1Os 2.7X10-ll 1.0X10· 2.7X10·7 

Kr-85m 1.0X10' 2.7X10·· 1.0X10' o 2.7X10·' 

Kr-87 1 .0X1~ 27X10·g 
1.0X10

g 
2.7X10·2 

La-137 Lanthanum (57) 1.0X10' 2.7X10·· 1.0X107 2 . 7X10~ 

La-140 1.0X10' 2.7X10·'o 1.0X10s 2.7X10-ll 
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-
Lu-172 Lutetium (71) 1.0X10' 2.7XlO-'o 10X10· 2.7X10-5 

Lu-173 1.0X102 2.7XlO-9 1.0X107 2.7X10" 

Lu-174 1.0X102 2.7XlO-9 1.0X107 2.7X10" 

Lu-174m 1.0X1·02 2.7X10-9 1.0X107 2.7X10" 

Lu-177 1.0X103 2.7X10-· 1.0X107 2.7X10" 

Mg-28 Magnesium (12) 1.0X10' 2.7XlO-'o 1.0X105 2 . 7X10~ 

Mn-52 Manganese (25) 1.0X10' 2.7X10-1O 1.0X105 2 . 7X10~ 

Mn-53 10X10' 2.7XlO-7 1.0X109 2.7X10-2 

Mn-54 1.0X10' 2.7X10-' o 1.0X10· 2.7X10-5 

Mn-56 10X10' 2.7X10-' o 10X105 2 . 7X10~ 

Mo-93 Molybdenum (42) 1.0X103 2.7XlO-8 1.0X10· 2.7X10-3 

Mo-99 1.0X102 2.7X10-9 1.0X10· 2.7X10-5 

N-13 Nitrogen (7) 1.0X102 2.7XlO-9 1.0X109 2.7X10-2 

Na-22 Sodium (11 ) 1.0X10' 2.7X10-'o 1.0X10· 2.7X1O"5 

Na-24 1.0X10' 2.7X10-'o 1.0X105 2. 7X10~ 

Nb-93m Niobium (41) 1.0X10· 2.7X10-7 1.0X107 2.7X10" 

Nb-94 1.0X10' 2.7X10·' o 1.0X10· 2.7X10-5 

Nb-95 1.0X10' 2.7XlO-'o 1.0X10· 2.7XlO-5 

Nb-97 1.0X10' 2.7XlO-' o 1.0X10· 2.7X10-5 

Nd-147 Neodymium (60) 1.0X102 2.7X10-9 1.0X10· 2.7XlO-5 

Nd-149 1.0X102 2.7XlO-9 1.0X10· 2.7XlO-5 

Ni-59 Nickel (28) 1.0X10· 2.7XlO-7 1.0X10· 2.7X10-3 

Ni-63 1.0X105 2 .7X10~ 1.0X10· 2.7X10-3 

Ni-65 1.0X10' 2.7XlO-' o 1.0X10· 2.7XlO-5 

Np-235 Neptun ium (93) 1.0X103 2.7XlO-· 1.0X107 2.7X10" 

Np-236 (short-
1.0X103 2.7XlO-· 1_0X107 2.7X10" lived) 

Np-236 (Iong- 1.0X102 2.7XlO-g 
10X105 2 .7X1 0~ 

lived) 

Np-237 (Q) 1.0 2.7X10-11 1.0X103 2.7X10-· 

Np-239 1.0X102 2.7XlO-
g 

1.0X107 2.7X10" 

Os-185 Osmium (76) 1.0X10' 2.7XlO-'o 1.0X10· 2.7XlO-5 

Os-191 1.0X102 2.7X10-9 1.0X107 2.7X10" 

Os-191m 1.0X103 2.7XlO-B 1.0X107 2.7X10" 

Os-193 10X102 2.7XlO-g 
1.0X10· 2.7XlO-5 

Os-194 1.0X102 2.7XlO-g 1.0X105 2.7X10'" 

P-32 Phosphorus (15) 1.0X103 2.7XlO-B 1.0X105 2 . 7X10~ 

P·33 1.0X105 2 . 7X10~ 1.0X10B 2.7X10-3 

Pa-230 Protactinium (91) 1.0X10' 2.7X10-'o 1.0X10· 2.7XlO-5 

Pa-231 1.0 2.7X10-11 1.0X103 2.7XlO-B 

Pa-233 1.0X102 2.7XlO-9 1.0X107 2.7X10" 

Pb-201 Lead (82) 1.0X10' 2.7XlO-'o 1.0X10· 2.7XlO-5 

Pb-202 1.0X103 2.7XlO-B 1.0X10· 2.7X10-5 

Pb-203 1.0X102 2.7XlO-
g 

1.0X10· 2.7X10-5 

Pb-205 1.0X10· 2.7XlO-7 1.0X107 2.7X10" 

Pb-210 (Q) 1.0X10' 2.7XlO-'o 1.0X10· 2.7X10-7 

Pb-212 (Q) 1.OX10' 2.7XlO-'0 1.0X105 2.7X10'" 
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Pd-103 Palladium (46) 1.0X103 2.7X10-B 1.0X10B 2.7X10-3 

Pd-107 1.0X105 27X10-6 1.0X10B 2.7X10-3 

Pd-109 1.0X103 2.7X10-6 1.0X10B 2.7X1O-5 

Pm-143 Promethium (61) 1.0X102 2.7X10-ll 1.0X10B 2.7XW5 

Pm-144 1.0X10' 2.7X1O-'o 1.0X10B 2.7XlO-5 

Pm-145 1.0X103 2.7X1O-B 1.0X107 2.7X10'" 

Pm-147 1.0X10' 2.7XlO-7 1.0X107 2.7X10'" 
-

Pm-148m 1.0X10' 2.7XlO-'o 1.0X10B 2.7XlO-5 

Pm-149 1.0X103 2.7XlO-B 1.0X10B 2.7XlO-5 

Pm-151 1.0X102 2.7X10-9 1.0X106 2.7X10-5 

Po-21 0 Polonium (84) 10X10' 2.7X10-1O 1.0X10· 2.7XW7 

Pr-142 Praseodymium (59) 1.0X102 2.7X10-9 1.0X105 2.7X10-6 

Pr-143 1.0X10· 2.7XlO-7 1.0X106 2.7XfO-5 

Pt-188 Plat inum (78) 10X10' 2.7XlO-'o 1.0X106 2.7X10-5 

Pt-191 1.0X102 2.7X10-9 1.0X106 2.7X10-5 

Pt-193 1.0X10· 27X10-7 1.0X107 2.7X10'" 

Pt-193m 1.0X103 2.7XWB 10X107 2.7X10'" 

Pt-195m 1.0X102 2.7X10-9 '- 10X106 2.7XW5 

Pt-197 1.0X103 2.7X10-B 1.0X10B 2.7X10-5 

Pt-197m 1.0X102 2.7X10-9 1.0X106 2.7X1O-5 

Pu-236 Plutonium (94) 1.0X10' 2.7X10-'o 10X10' 2.7X10-7 

Pu-237 1.0X103 2.7X10-B 1.0X107 2.7X10'" 

Pu-238 1.0 2.7X10-" 1.0X10· 2.7X10-7 

Pu-239 1.0 2.7X10-" 1.0X10· 2.7XW7 

-Pu-240 1.0 2.7X10-11 1.0X103 2.7X10·B 

Pu-241 1.0X102 2.7X10·9 1.0X105 2.7X10-6 

Pu-242 1.0 2.7X10·" 10X10' 2.7X10·7 

Pu-244 1.0 2.7X10·" 1.0X10· 2.7XW7 

Ra-223 (Q) Radium (88) 1.0X102 27X10-9 1.0X105 2.7X10-6 

Ra-224 (Q) 1.0X10' 2.7X1O-'o 1.0X105 2.7X10-6 

Ra-225 1.0X102 2.7X10·9 1.0X105 2.7X10-6 

Ra-226 (Q) 1.0X10' 2.7X10-'o 1.0X10· 2.7X10-7 

Ra-228 (Q) 1.0X10' 2.7X10·'o 1.0X105 2.7X10-6 

Rb-81 Rubidium (37) 1.0X10' 2.7X10-'o 1.0X106 2.7X10·5 

Rb-83 1.0X102 2.7X10-9 1.0X106 2.7X1 0.5 

Rb-84 1,OX10' 2,7X10·'o 1.0X106 2.7X10·5 

Rb-86 1.0X102 2,7XlO·9 1.0X105 2.7X10-6 

Rb-87 1.0X10· 2.7XlO-7 1.0X107 2.7X10'" 

Rb(nat) 1.0X10· 2.7X10·7 1,OX107 2,7X10'" 

Re-184 Rhenium (75) 1.0X10' 2,7X10·'o 1.0X10· 2,7X10·5 

Re-184m 1 ,OX·1 02 2.7X10·9 1,OX10· 2.7X1O-5 

Re-186 1 ,OX1 03 2.7X10·B 1,OX10B 2,7X10-5 

Re-187 1.0X10· 2,7X10-5 1.0X109 2.7X10·2 

Re-188 1 ,OX1 02 2.7X10-9 1.0X105 2,7X10-6 

Re-189 1.0X102 2.7X10·9 1.0X10B 2.7X10·5 

Re(nat) 1.0X106 2.7X10·5 10X109 2.7X10·2 
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Rh-99 Rhodium (45) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·S 

Rh-101 10X102 2.7X10·
g 

1.0X107 2.7X10" 

Rh-102 1.0X10' 2.7X10·'o 1.0X106 2.7XlO·S 

Rh-102m 1.0X102 2.7X10·
g 

1.0X106 2.7X10·S 

Rh-103m 1.0X10· 2.7X10·7 1.0X106 2.7XlO·3 

Rh-105 1.0X102 2.7X10·g 1.0X107 2.7X10" 

Rn-222 (Q) Radon (86) 1.0X10' 2.7X10·1O 1.0X106 2.7X10·3 

Ru-97 Ruthenium (44) 1.0X102 2.7XlO·
g 

1.0X107 2.7X10" 

Ru-103 1.OX102 2.7X10·
g 

1.0X106 2.7X10·S 

Ru-105 1.0X10' 2.7X10·'o 1.0X106 2.7X10·S 

Ru-106 (Q) 10X102 2.7X10·
g 

10X10s 2.7X10-8 

S"35 Sulphur (16) 1.0X10s 2.7X10-6 1.0X106 2.7X10·3 

Sb-122 Antimony (51) 1.0X102 2.7XlO·g 
1.0X10· 2.7X10·7 

Sb-124 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

Sb-125 1.0X102 2.7X10·
g 1.0X106 2.7X10·s 

Sb-126 1.0X10' 2.7X10·'o 1.0X10s 2.7X10-6 

Sc-44 Scandium (21) 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-8 

Sc-46 10X10' 2.7X10·'o 1.0X106 2.7X10·s 

Sc-47 1.0X102 2.7X10·
g 

1.0X106 2.7X10·s 

Sc-48 1.0X10' 2.7XlO·'o 1.0X1Os 2.7X10-6 

Se-75 Selenium (34) 1.0X102 2.7X10·
g 1.0X106 2.7X10·s 

Se-79 1.0X10· 2.7X10·7 10X107 2.7X10" 

Si-31 Silicon (14) 1.0X103 2.7X10-8 1.0X106 2.7X10·s 

Si-32 10X103 2.7X10-8 10X10B 2.7X10·s 

Sm-145 Samarium (62) 1.0X102 2.7X10·
g 

1.0X107 2.7X10" 

Sm-147 1.0X10' 2.7X10·'o 10X10' 2.7X10·7 

Sm-151 10X10' 2.7X10·7 1.0X106 2.7X10·3 

Sm-153 1.0X102 2.7X10·
g 

10X10B 2.7XlO·s 

Sn-113 Tin (50) 1.0X103 2.7X10·6 1.0X107 2.7X10" 

Sn-117m 1.0X102 2.7X10·
g 

1.0X10B 2.7X10·s 

Sn-119m 1.0X103 2.7X10·8 1.0X107 2.7X10" 

Sn-121m 1.0X103 2.7X10·8 1.0X107 2.7X10" 

Sn-123 1.0X103 2.7X10·6 1.0X106 2.7XlO·S 

Sn-125 1.0X102 2.7X10·
g 

1.0X10s 2.7X10-8 

Sn-126 1.0X10' 2.7X10·'o 1.0X10s 2.7X10-8 

Sr-82 Strontium (38) 1.0X10' 2.7X10· '0 1.0X10s 2.7X10-8 
..• .. 

Sr-85 1.0X102 2.7X10·
g 

1.0X106 2.7X10·S 

Sr-85m 1.0X102 2.7X10·· 1.0X107 2.7X10" 

Sr-87m 1.0X102 2.7X10·
g 

1.0X10B 2.7X10·s 

Sr-89 1.0X103 2.7X10-8 1.0X106 2.7X10·s 

Sr-90 (Q) 1.0X102 2.7X10·
g 

1.0X10· 2.7X10·7 

Sr-91 1.0X10' 2.7X10·'o 1.0X10s 2.7X10-8 

Sr-92 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

T(H-3) Tritium (1) 1.0X106 2.7X10·s 1.0X10
g 

2.7X10·2 

Ta-178 (Iong-
Tantalum (73) 1.0X10' 2.7X10·'o 10X106 2.7X10·s 

lived) 
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Ta-179 1.0X10l 2.7X10·B 1.0X107 2.7X10" 

Ta-1 82 1.0X10' 2.7X10" o 1.0X10' 2.7X10·7 

Tb-157 Terbium (65) 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Tb-158 1.0X10' 2.7X10"o 1.0X10" 2.7X10·5 

Tb-1 60 1.0X10' 2.7X10"0 1.0X10" 2.7X10·5 

Tc-95m Technetium (43) 1.0X10' 2.7X10"0 1.0X10" 2.7X10·5 

Tc-96 1.0X10' 2. 7X1 0·'0 1.0X10" 2.7X10·5 

Tc-96m 1.0X10l 2.7X10·B 1.0X107 2.7X10" 

Tc-97 1.0X10l 2.7X10·B 1.0X10B 2.7X10·l 

Tc-97m 1.0X10l 2.7X10·B 1.0X107 2.7X10" 

Tc-98 1.0X10' 2.7X10"o 1.0X10B 2.7X10·5 

Tc-99 1.0X10· 2.7X10·7 1.0X107 2.7X10" 

Tc-99m 1.0X1cY 2.7X10·9 1.0X107 2.7X10" 

Te-121 Tellurium (52) 1.0X10' 2.7X10"o 1.0X10" 2.7X10·5 

Te-121m 1.0X102 2.7X10·9 1.0X105 2.7X10-6 

Te-123m 1.0X102 2.7X10·9 1.0X101 2.7X10" 

Te-125m 1.0X10l 2. 7X1 O·B 1.0X107 2.7X10" 

Te-127 1.0X10l 2.7X10'" 1.0X10" 2.7X10·5 

Te-127m 1.0X10l 2.7X10'" 1.0X107 2.7X10" 

Te-129 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

Te-129m 1.0X10l Z.7X10'" 1.0X106 2.7X10·5 

Te-131m 1.0X10' 2.7X10"o 1.0X106 2.7X10·5 

Te-132 1.0X102 2.7X10·9 1.0X107 2.7X10" 

Th-227 Thorium (90) 1.0X10' 2.7X10"o 1.0X10· 2.7X10·7 

Th-228 (Q) 1.0 2.7X10·11 1.0X10· 2.7X10·7 

Th-229 (Q) 1.0 2.7X10·11 1.0X10l 2.7X10'" 

Th-230 1.0 2.7X10·11 1.0X10· 2.7X10·7 

Th-231 1.0X103 2.7X10·B 1.0X107 2.7X10" 

Th-232 1.0X10' 2.7X10" o 1.0X10· 2.7X10·7 

Th-234 (Q) 1.0X10l 2.7XW" 1.0X105 2.7X10-6 

Th (nat) (Q) 1.0 2.7X10·11 1.0X10l 2.7X10·B. 

Ti-44 Titanium (22) 1.0X10' 2.7X10"o 1.0X105 2.7X10-6 

TI-200 Thallium (81) 1.0X10' 2.7X10"o 1.0X106 2.7X10·5 

TI-201 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

TI-202 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

TI-204 1.0X10· 2.7X10·7 1.0X10· 2.7X10·7 

Tm-167 Thulium (69) 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

Tm-170 1.0X10l 2.7X10·B 1.0X106 2.7X10·5 

Tm-171 1.0X10' 2.7X10·7 1.0X10B 2.7X10·l 

U-230 (fast Uranium (92) 1.0X10' 2.7X10"o 1.0X105 2.7X10-6 
lung 
absorption) 
(Q),(Q) 

U-230 (medium · 1.0X10' 2.7X10"o 1.0X10· 2.7X10·7 

lung 
absorption) ~ 

U-230 (slow 1.0X10' 2.7X10"0 1.0X10· 2.7X10·7 

lung 
absorption) (f) 
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U-232 (fast 1.0 2.7X10·" 1.0X103 2.7X10-8 
lung 
absorption) 
(Q),(g) 

U-232 (medium 1.0X10' 2.7X10·'o 1.0X10· 27X10·7 

lung 
absorption) (ru 

U-232 (slow 1.0X10' 2.7X10·' o 1.0X10· 2.7X10·7 

lung 
absorption) (f) 

U-233 (fast 1.0X10' 2.7X10·'o 1.0X10· 27X10·7 

lung 
absorption) (Q) 

U-233 (medium 1.0X102 2.7X10·9 1.0X105 2.7X10-8 
lung 
absorption) (ru 

U-233 (slow 1.0X10' 2.7X10·'o 1.0X105 2.7X10-8 
lung 
absorption) (f) 

U-234 (fast 1.0X10' 2.7X10·'o 1.0X10· 27X10·7 

lung 
absorption) (Q) 

U-234 (medium 1.0X102 2]X10·9 1.0X105 2.7X10-8 
lung 
absorption) (ru 

U-234 (slow 1.0X10' 2.7X10·'o 1.0X105 2.7X10-8 
lung 
absorption) (f) 

U-235 (all lung 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·7 

absorption 
types) 
(Q), (Q) , (ru, (f) 

U-236 (fast 10X10' 2.7X10·'o 1.0X10· 2.7X10·7 

lung 
absorption) (Q) 

U-236 (medium 1.0X102 2.7X10·9 1.0X105 2.7X10-8 
lung 
absorption) (ru 

U-236 (slow 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·7 

lung 
absorption) (f) 

U-238 (all lung 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·7 

absorption 
types) 
(Q), (Q). (ru, (f) 

U (nat) (Q) 1.0 2.7X10·11 1.0X103 2.7X10·8 

U (enriched to 10- 2.7X10·11 1.0X103 2.7X10·8 

20% or less) 
(g) 

U (dep) 1.0 2.7X10·11 1.0X103 2.7X10'8 

V-48 Vanadium (23) 1.0X10' 2.7X10·'o 1.0X105 2.7X10-8 

V-49 1.0X10· 2.7X10·7 1.0X107 2.7X10" 

W-178 Tungsten (74) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·5 

W-181 1.0X103 2.7X10-8 1.0X107 2.7X10" 

W-185 1.0X10· 2.7X10·7 1.0X107 2.7X10" 
-

W-187 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

W-188 1.0X102 2.7X10·9 1.0X105 2.7X10-8 

Xe-122 Xenon (54) 1.0X102 2.7X10·9 1.0X109 2.7X10·2 

Xe-123 1.0X102 2.7X10·9 1.0X109 2.7X10·2 
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Xe-127 1.0X103 2.7X10·· 1.0X105 2.7X10-6 

Xe-131 m 1.0X10· 2.7X10·7 1.0X10· 2.7X10·7 

Xe-133 1.0X103 2. 7X1 0-6 1.0X10' 2.7X1O"7 

Xe-135 1.0X10J 2.7X10·· 1.0X10'o 2.7X1O"' 

Y-87 Yttrium (39) 1.0X10' 2.7X10-' o 1.0X10· 2.7X10·5 

Y-88 1.0X10' 2.7X10·' o 1.0X10· 2.7X10·5 

Y-90 10X10J 2.7X10·8 1.0X105 2.7X10-6 

Y-91 1.0X10J 2.7X10·8 10X10· 2.7X10·5 

Y-91m 1.0X102 2.7X10·
g 

1.0X10· 2.7X10·' 

Y-92 1.0X102 2.7X10·
g 

1.0X105 2.7X10-6 

Y-93 1.0X102 2.7X10·
g 1.0X105 2.7X10-6 

Yb-169 Ytterbium (70) 1.0X102 2.7X10·
g 1.0X107 2.7X10" 

Yb-175 1.0X103 2. 7X1 0-6 1.0X107 2.7X10" 

Zn-65 Zinc (30) 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·' 

Zn-69 1.0X10' 2.7X10·7 1.0X10· 2.7X10·' 

Zn-69m 1.0X102 27X1O·g 
1.0X10· 2.7X10·5 

Zr-88 Zirconium (40) 1.0X102 2.7X1O·g 
1.0X10· 2.7X10·5 

Zr-93 (.!V 1.0X10J 2.7X10·8 1.0X107 2.7X10" 

Zr-95 1.0X10' 2.7X10·'o 1.0X10· 2.7X10·' 

Zr-97 (.!V t .OX10' 2.7X10·'o 1.0X105 2.7X10-6 

• [Reserved] 
o Parent nuclides and their progeny included in secular equilibrium are listed in the following : 

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-211 , Bi-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, Pb-212, Bi-212 , TI-208 (0.36) , Po-212 (0.64) 

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

Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-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 

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 

Th-nat 

Th-234 

U-230 

U-232 

U-235 

U-238 

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 
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U-240 

Np-237 

Am-242m 

Am-243 

C [Reserved] 

Np-240m 

Pa-233 

Am-242 

Np-239 

d These values apply only to compounds of uranium that take the chemical form of UF6 • U02F2 and U02(N03h in both normal and accident 
conditions of transport. 
• These values apply only to compounds of uranium that take the chemical form of U03 • UF •. UCI. 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. 
g These values apply to unirradiated uranium only. 

TABLE A-3-GENERAL VALUES FOR A, AND A2 

A, A2 Activity Activity Activity limits 

Contents 
concentration for concentration for for exempt 

(TBq) (Ci) (TBq) (Ci) exempt material exempt material consignments 
(Bq/g) (Ci/g) (Bq) 

Only beta or 1 x 10-' 2.7x1Oo 2 x 10-2 5.4 X 10-' 1 X 10' 2. 7 x1 0·'° 1 x 10' 
gamma emitting 
radionuclides are 
known to be 
present 

Only alpha 2 x 10-' 5.4 x 10° 9 X 10-5 2.4 X 10-3 1 X 10-' 2.7 X10-'2 1 x 103 

emitting 
radionuclides are 
known 
to be present 

No relevant data 1 x 10-3 2.7 X 10-2 9 X 10-5 2.4 X 10-3 1 X 10-' 2.7 X 10-' 2 1 x 103 

are available 

TABLE A-4-ACTIVITY-MASS RELATIONSHIPS FOR URANIUM 

Uranium EnrichmenP Specific Activity 

wt % U-235 present TBq/g Ci/g 

0.45 1.8x10-" 5.0 x 10-7 

0.72 2.6 x 10-" 7.1 X 10-7 

1 2.8 X 10-" 7.6 X 10-7 

1.5 3.7 x 10-" 1.0x10~ 

5 1.0 x 10-7 2.7 X 10-6 

10 1.8 X 10-7 4.8 X 10-6 

20 3.7 X 10-7 1.0 X 10-5 

35 7.4 x 10-7 2.0x10-5 

50 9. 3 X 10-7 2.5 X 10-5 

90 2.2 x 10~ 5.8 X 10-5 

93 2.6 x 10~ 7.0 x 10-5 

95 3.4 x 10-0 9.1 x 10-5 

Activity limits 
for exempt 

consignments 
(Ci) 

2.7x10-7 

2.7x10-" 

2.7 X 10-6 

. . 
The figures for uranium Include representallve values for the activity of the uranlum-234 that is concentrated during the enrichment process . 

Authority: T.eA §§ 68-202-201 et seq. and 4-5-201 et seq. 
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I certify that this is an accurate and complete copy of rulemaking hearing rules, lawfully promulgated and adopted 
by the Commissioner of the Department of Environment and Conservation on 07/26/2010, and is in compliance 
with the provisions of TCA 4-5-222. 
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Public Hearing Comments 

One copy of a document containing responses to comments made at the public hearing must accompany the 
filing pursuant to TCA §4-5-222. Agencies shall include only their responses to public hearing comments, which 
can be summarized. No letters of inquiry from parties questioning the rule will be accepted. When no comments 
are received at the public hearing, the agency need only draft a memorandum stating such and include it with the 
Rulemaking Hearing Rule filing. Minutes of the meeting will not be accepted. Transcripts are not acceptable. 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

A commenter pointed out that this rulemaking does not address modifications to the current 
financial assurance requirements and suggested that, in addition to adjusting the fee schedule, 
the Department modify the section on financial assurance in order to strengthen financial 
assurance regulations. 

The Department will be revising the Division's financial assurance rules in a future rulemaking. 

A commenter pointed out that since there is no indication of a dedicated purpose of the two cents 
per pound fee, it is unclear whether the fee (a) will be deposited in the state general fund as a 
new source of general revenue; (b) is intended to help defray the costs of TDEC's regulatory 
program; (c) is intended to be deposited into a dedicated fund for cleanup of licensed facilities 
with inadequate financial assurance; or (d) proportionally shared with local government 
jurisdiction in which the facility is located. 

The current fee of one and a half cents per pound is used by the Department to help defray the 
costs of administering regulatory programs associated with items contaminated or potentially 
contaminated with radioactive material or low-level radioactive waste received at processing, 
storage, disposal, or refurbishing facilities. This fee has not been raised since 2001. The 
Department needs to raise this fee to two cents per pound based on inflationary increases. 

A commenter was unclear as to whether the selection of the proposed ($.02/lb) fee is adequate. 

According to TCA § 68-203-1 04(b), the proposed fee schedule change shall not, when added to 
the Division's fund balance from prior years, exceed one hundred and fifty percent (150%) of the 
total of all fees assessed. Because of this law, the Division is limited to how much the fee can be 
raised at this time. 

A commenter was unclear whether the proposed rule modifications affect annual maintenance 
fees. 

The proposed fee increase does not have an effect on annual maintenance fees. 

A commenter suggested that the terms contaminated, potentially contaminated, refurbishing 
facility, items, and sites be defined in the rules. 

This comment suggests modifications to rules that are not included in these amendments. The 
Department will consider these suggestions in the future. 
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Regulatory Flexibility Addendum 
Pursuant to T.eA § 4-5-401 through 4-5-404, prior to initiating the rule making process as described in T.eA 
§ 4-5-202(a)(3) and T.eA § 4-5-202(a) , all agencies shall conduct a review of whether a proposed rule or rule 
affects small businesses. 

(If applicable, insert Regulatory Flexibility Addendum here) 

(1) The type or types of small business and an identification and estimate of the number of small businesses 
subject to the proposed rule that would bear the cost of, or directly benefit from the proposed rule : 

The amended rules will affect small businesses that possess items contaminated or potentially 
contaminated with radioactive material or low-level radioactive waste received at processing, storage, 
disposal, or refurbishing facilities. The estimated number of small businesses included under these rules 
is approximately 3 facilities. 

(2) The projected reporting , recordkeeping, and other administrative costs required for compliance with the 
proposed rule, including the type of professional skills necessary for preparation of the report or record: 

There are no projected additional reporting, recordkeeping or administrative costs as a result of these 
amendments. 

(3) A statement of the probable effect on impacted small businesses and consumers: 

The annual projected revenue increase is approximately $250,000 for all facilities affected by these 
amendments. The affect on small businesses is an increase of a half cent ($.005) per pound of waste the 
facilities process, store, dispose, or refurbish . This increase when combining the amounts from all 3 
facilities considered to be small businesses is approximately $9,000. 

(4) A description of any less burdensome, less intrusive or less costly alternative methods of achieving the 
purpose and objectives of the proposed rule that may exist, and to what extent the alternative means 
might be less burdensome to small business: 

The Department is unaware of alternatives to the proposed rule. The reason for the fee increase is the 
loss of half of the Division's former EPF balance during the closure of fiscal year 2008, and the possibility 
of loss of the remaining balance for closure of fiscal year 2009. The Division always overspends 
collections, and counts on accessing its EPF balance to close each fiscal year. 

(5) A comparison of the proposed rule with any federal or state counterparts 

The Nuclear Regulatory Commission, which is the Department's federal counterpart, charges an hourly 
rate and a flat fee for radioactive material licenses. Thus it would be difficult to compare the Department's 
fee schedule with the NRC's. When compared with other states, the Department's proposed fees are in 
the same range . 

(6) Analysis of the effect of the possible exemption of small businesses from all or any part of the 
requirements contained in the proposed rule. 

Exemption from regulatory requirements could compromise the Department's oversight ability to protect 
public health and the environment at these facilities. 
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Impact on Local Governments 

Pursuant to TCA 4-5-220 and 4-5-228 "any rule to proposed to be promulgated shall state in a.simple 
declarative sentence, without additional comments on the merits of the policy of the rules or regulation, whether 
the rule or regulation may have a projected impact on local governments." (See Public Chapter Number 1070 
(http://state.tn .us/sos/acts/1 06/pub/pc1 070. pdf) of the 2010 Session of the General Assembly) 

The Department does not antlcipate that these amended rules will have a financial impact on local governments. 
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Additional Information Required by Joint Government Operations Committee 

All agencies, upon filing a rule, must also submit the following pursuant to TeA 4-5-226(i)(1) . 

(A) A brief summary of the rule and a description of all relevant changes in previous regulations effectuated by 
such rule; 

This rulemaking affects Chapter 1200-02-04 and 1200-02-10. Its various additions and modifications will : 

(i) Increase the levied fee in paragraph (8) of Rule 1200-02-10-. 31 for all items contaminated or potentially 
contaminated with radioactive material or low-level radioactive waste received at a processing, storage, 
disposal , or refurbishing facility to two cents per pound ($.02/1b) ; 

(ii) Move Schedule RHS 8-3: Exempt Quantities, RHS 8-4 Exempt Concentrations, RHS 8-5: General 
Licensing of Certain Named Devices, and Schedule 10-6: Determination of A 1 and A2 from the end of a rule 
to an Appendix to Chapter 1200-02-10; and 

(iii) Repeal 1200-02-10-.33 Acceptable Training and Experience Requirements for Medical Uses of Radioactive 
Material , because the training and experience requirements for medical uses have been moved to chapter 
1200-02-07. 

(8) A citation to and brief description of any federal law or regulation or any state law or regulation mandating 
promulgation of such rule or establishing guidelines relevant thereto ; 

These rules are promulgated under the authorities of TCA §§ 68-202-101 et seq ., 68-202-201 et seq. and 4-5-
201 et seq. The Tennessee Environmental Protection Fund mandates the collection of fees to support the 
administration of the Radiological Health Services Act. 

(C) Identification of persons, organizations, corporations or governmental entities most directly affected by this 
rule , and whether those persons, organizations, corporations or governmental entities urge adoption or 
rejection of this rule; 

These amendments will affect licensees that possess items contaminated or potentially contaminated with 
radioactive material or low-level radioactive waste received at proceSSing, storage, disposal, or refurbishing 
facilities. The Division received a letter from one commenter requesting more information about these 
amendments. The commenter did not urge adoption or rejection of this rule. 

(0) Identification of any opinions of the attorney general and reporter or any judicial ruling that directly relates to 
the rule; 

I The Department is not aware of any 

(E) An estimate of the probable increase or decrease in state and local government revenues and expenditures, 
if any, resulting from the promulgation of this rule, and assumptions and reasoning upon which the estimate 
is based . An agency shall not state that the fiscal impact is minimal if the fiscal impact is more than two 
percent (2%) of the agency's annual budget or five hundred thousand dollars ($500,000), whichever is less; 

The annual projected increase in revenue from these proposed rules is approximately $250,000. 
This amendment does not have a financial impact on local governments. To estimate the projected increase in 
revenue, the Division used the amount of waste processed within the state last year and multiplied that 
amount in pounds by $.02 instead of the $.015 the Division currently receives. 

(F) Identification of the appropriate agency representative or representatives, possessing substantial knowledge 
and understanding of the rule; 

Beth Murphy 
Division of Radiological Health 
3rd Floor L & C Tower 401 Church Street 
Nashville, Tennessee 37243-1532 
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(G) Identification of the appropriate agency representative or representatives who will explain the rule at a 
scheduled meeting of the committees; 

Alan M. Leiserson 
Legal Services Director 
Office of General Counsel 

(H) Office address, telephone number, and email address of the agency representative or representatives who 
will explain the rule at a scheduled meeting of the committees; and 

Office of General Counsel 
Tennessee Department of Environment and Conservation 
20th Floor L & C Tower 
Nashville, Tennessee 37243-1548 
(615) 532-0131 
Alan . Leiserson@tn .aov 

(I) Any additional information relevant to the rule proposed for continuation that the committee requests. 

I The Department is not aware of any. 
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(Place substance of rules and other info here. Statutory authority must be given for each rule change. For 
information on formatting rules go to http://state.tn.us/soslrules/1360/1360.htm) 

Chapter 1200-02-04  
General Provisions  

Amendments  

Subparagraph (a) of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the subparagraph 
and substituting the following so that, as amended, subparagraph (a) shall read as follows: 

(a)  1. 'A1' means the maximum activity of special form radioactive material permitted in a Type 
A package. This value is either listed in Table A-1 of Schedule 10-6 in the Appendix to 
Chapter 1200-02-10, or may be derived in accordance with the procedures prescribed in 
Schedule 10-6 in the Appendix to Chapter 1200-02-10. 

2.  'A2' means the maximum activity of radioactive material, other than special form material , 
LSA and SCO material, permitted in a Type A package. The values either are This value 
is either listed in Table A-1 of Rule 120002 10 .37 Schedule 10-6 in the Appendix to 
Chapter 1200-02-10, or may be derived in accordance with the procedure prescribed in 
Schedule 10-6 in the Appendix to Chapter 1200-02-10. 

Authority: T.CA §§ 68-202-101 et seq ., 68-202-201 et seq. and 4-5-201 et seq. 

Chapter 1200-02-10  
Licensing and Registration  

Amendments  

Paragraph (8) of Rule 1200-02-10-.31 Fees for Licenses is amended by deleting the paragraph and substituting 
the following so that, as amended, paragraph (8) shall read as follows: 

(8)  CATEGORY 2 $700.00 

(a)  Reserved. 

(b)  The application, use or possession of radioactive material as  
chromatography sources or gauges not requiring aSSignment to another  
category.  

(c)  The application, use or possession of radioactive material for in vitro use  
only, total quantity not to exceed 200 microcuries.  

(d)  Any person who packages or containerizes, loads transport vehicles or  
ships radioactive materials to a licensed disposal/processing facility in  
Tennessee. In addition to application and annual maintenance fees,  
there is also a levied a fee of one and one half cent per pound  
($0 .015/Ib) two cents per pound ($ .02/Ib) on all items contaminated or  
potentially contaminated with radioactive material or on low-level  
radioactive waste received at a processing, storage, disposal or  
refurbishing facility in Tennessee.  

Notwithstanding the requirements of this paragraph and Rule 1200-02
10-.32, licensees with multiple sites within the state will be levied only 
one fee if items are moved directly from one site to another. 

The operator of the disposal/processing facility shall collect the fee of 
one and one half cent per pound ($0.015I1b) two cents per pourid 
($.02I1b). For each calendar month, he shall remit the total of fees 
collected for the month to the Division of Radiological Health by the 25th 

day of the following month. 
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(e)  The application , use or possession of radioactive material for the  
calibration for hire of radiation detection, monitoring and measuring  
instruments.  

(f)  The performance for hire of leak tests on sealed sources of radioactive  
material.  

Authority : T .CA §§ 68-202-201 et seq . and 4-5-201 et seq . 

Chapter 1200-02-10  
Licensing and Registration  

Repeals  

Rule 1200-02-10-.33 Acceptable Training and Experience for Medical Uses of Radioactive Material is repealed 
and the table of contents amended by deleting the previous title of the rule and replacing it with the word 
"Repealed" . 

1200-02-10-.33 Acceptable Training and Experience for Medical Uses of Radioactive Material. Repealed 

(1)  General Training . To ql:Jalify as adeql:Jately trained to l:Jse or directly sl:Jpervise the l:Jse of radioactive 
material listed in Grol:Jps I, II and/or III , Rl:Jle 1200 2 10 .14, a physician shol:Jld have: 

(a)  Training in basic radioisotope handling techniql:Jes consisting of lectl:Jres, laboratory sessions, 
discl:Jssion grol:JpS or sl:Jpervised experience in a nl:Jclear medicine laboratory in the following 
areas (200 hOl:Jrs) 

1. Radiation physics and instrl:Jmentation (approx. 100 hOl:Jrs) 

2 . Radiation Protection (approx. ao hOl:Jrs) 

a. Mathematics pertaining to the l:Jse and 
meaSl:Jrement of radioactivity 

,.. 

(approx. 20 hOl:Jrs) 

4. Radiation biology (approx. 20 homs) 

a. Radiopharmacel:Jtical chemistry (approx. ao hOl:Jrs) 

(b)  Experience with the types and ql:Jantities of radioactive material for which the application is being 
made, or eql:Jivalent (aDO hOl:Jrs). For al:Jthorization for Grol:Jp III (generators and reagent kits) , 
this experience shol:Jld incll:Jde personal participation in five procedl:Jres to ell:Jte Tc QQm, 
incll:Jding testing of ell:Jate, and five procedl:Jres to prepare radiopharmacel:Jticals from Grol:Jp III 
reagent kits . 

(c)  ~l:Jpervised clinical training In an institl:Jtional nl:Jclear medicine program (aOO hOl:Jrs) . The clinical 
training shol:Jld cover all appropriate types of diagnostic procedmes and incll:Jde: 

1.  ~l:JpeF\'ised examination of patients to determine the sl:Jitability for radioisotope diagnOSis 
and recommendation on dosage to be prescribed . 

2.  Collaboration in calibration of the dose and the actl:Jal administration of the dose to the 
patient, incll:Jding calcl:Jlation of the radiation dose, related measl:lrement and plotting 
Gata

a.  FoIIO'i'l l:Jp of patients when reql:Jired . 

4 .  ~tl:Jdy and discl:Jssion with preceptor of case histories to establish most appropriate 
diagnostic procedl:Jres, limitation, contraindication, etc. 
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(d) The reql:lirements specified in 1200 2 10 .33(1 )(a), (b) and (c) may be satisfied concl:lrrently in 
a three month training program IF all three areas are integrated into the program. 

(e)  In liel:l of the reql:lirements in 1200 2 10 .33(1)(a), (b) , and (c), certification by the American 
Board of Nl:Iclear Medicine or the American Board of Radiology in Diagnostic Radiology with 
Special Competence in Nl:Iclear Radiology will be accepted as evidence that a physician has had 
adeql:late training and e*,perience to l:Ise Grol:lps I, II, and III. 

(2)  Training Reql:lirements for Specific Diagnosis Procedl:lres. For applicant who wishes to be al:lthorized for 
only one or two specific diagnostic procedl:lres the physician named to l:Ise or directly sl:lpervise the l:Ise 
of radioactive material shol:lld have training in basic radioisotope handling techniql:les and clinical 
procedl:lres commensl:lrate with the procedl:lres and ql:lantities of radioactive material being reql:lested . 

(3)  Trainmg Reql:lirements for Therapy Procedl:lres involving Radiopharmacel:lticals. To ql:lalify as 
adeql:lately trained to l:Ise or directly sl:lpervise the l:Ise of radioactive material listed in Grol:lps IV andlor, 
V, Rl:Ile 1200 2 10 .14 . a physician shol:lld have: 

(a)  Training m basic radioisotope handling techniql:les applicable to the l:Ises of l:Insealed sOl:lrces for 
therapy procedl:lres, Incll:lding: (80 hOl:lrs) 

1.  Radiation physics and instrl:lmentation (appro*,. 25 hOl:lrs) 

2.  Radiation Protection (appro*,. 25 hOl:lrs) 

3.  Mathematics pertaining to the l:Ise and 
measl:lrement of radioactivity (appro*,. 10 hOl:lrs) 

4.  Radiation biology (appro*,. 20 hOl:lrs) 

(These reql:lirements are in liel:l of, not in addition to, those specified in sl:lbparagraph 
1200 2 10 .33(1)(a), above.) 

(b)  Clinical training in specific therapy procedl:lres; 

1. .For Grol:lp IV 

(i) Iodine 131 for treatment of hyperthyroidism and/or cardiac conditions: Clinical 
e*,perience in the diagnosis of thyroid fl:lnction and active participation in the 
treatment of ten patients. 

(ii)  Phosphorl:ls 32 for treatment of polycythemia vera, lel:lkemia andlor bone 
metastases: Active participation in the treatment of three patients with any 
combmation of these three conditions. 

(iii)  Colloidal phosphorl:ls 32 intracavitary treatment Active partiCipation in the 
treatment of three patients. 

2.  For Grol:lp V 

(i)  Iodine 131 for treatment of thyroid carcinoma: Clinical experience in diagnosis of 
thyroid fl:lnction , personal participation in the treatment of ten patients with 
hyperthyroidism and/or cardiac dysfl:lnction, and active participation in the 
treatment of three patients with thyroid carcinoma. 

(ii)  Colloidal gold 198 for intracavitary treatment Active participation in the 
treatment of three patients. 

(4)  Training Reql:lirements for Therapy Procedl:lres Involving Sealed SOl:lrces. To ql:lalify as adeql:lately 
trained to l:Ise or directly sl:lpervise the l:Ise of radioactive material listed in Grol:lp VI , Rl:Ile 1200 2 10 .14 
or other sealed sOl:lrces in therapy procedl:lres, a physician shol:lld have: 
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(a) Training in basic radioisotope handling techniql:Jes consisting of lectl:Jres, laboratory sessions, 
discl:Jssion grol:Jps or sl:Jpervised experience in the follO'.·Jing areas(200 hOl:Jrs) 

1.  Radiation physics and instFl:Jmentation (approx. 110 hOl:Jrs) 

2.  Radiation protection (approx. 40 hOl:Jrs) 

J .  Mathematics pertaining to the I:Jse and 
measl:Jrement of radioactivity (approx. 25 hOl:lFs) 

4.  Radiation biology (approx. 25 hOl:Jrs) 

(b)  Experience with the types and ql:Jantities of radioactive matenal for 'Nhich the application is being 
made, or eql:Jivalent (500 hOl:Jrs). This experience shol:Jld incll:Jde: 

1.  Review of initial sOl:Jrce calibration and periodic spot check measl:Jrements of teletherapy 
\:1M&, 

2.  Calibration of ion chambers and sl:Jrvey meters, 

J .  Preparation of treatment plans and treatment times, 

4.  Knowledge of appropriate radiation safety, ql:Jality control , and emergency procedl:Jres for 
handling and I:Jsing sealed SOl:Jrces, and 

5.  Initial sOl:Jrce calibration of sealed sOl:Jrces other than teletherapy sOl:lFces that are I:Jsed 
for treatment pl:Jrposes. 

(c)  Clinical training shall incll:Jde active practice in therapel:Jtic radiology 'Nith a miniml:Jm of three (J) 
years experience of 'Nhich at least one (1) year shol:Jld have been spent In a formal training 
program accredited by the Residency Rel..iew Committee of Radiology and the Liaison 
Committee on Gradl:Jate Medical Edl:Jcation. This training ml:Jst incll:Jde therapel:Jtic treatment of 
patients of both sexes, all ages, variol:Js organs, etc., I:Jsing sealed sOl:Jrces. 

(d)  In liel:J of the reql:Jirements In 1200 2 10 .JJ(4)(a), (b) and (c) , certification by the Amencan 
Board of Radiology in Radiology or Therapel:Jtic Radiology will be accepted as evidence that a 
phYSICian has had adeql:Jate training and expenence to I:Jse Grol:Jp VI. 

(5)  Training for Physicians Wishing to Use Strontil:Jm 90 Ophthalmic Eye ,1\pplicators Only. To ql:Jalify as 
adeql:Jately trained to I:Jse or sl:Jpervise the I:Jse of a Strontil:Jm 90 eye applicator only, a physician shol:Jld 
sl:Jbmit: 

(a)  Evidence of certification by the American Board of Radiology in radiology or therapel:Jtic 
radiology, or 

(b)  Evidence of: 

1.  Active practice in therapel:Jtic radiology or ophthalmology, and 

2.  Training in basic radioisotope 
handling techniql:Jes, incll:Jding (24 hOl:Jrs) 

(i) Radiation physics and 
instrl:Jmentation (6 hOl:Jrs) 

(ii)  Radiation protection (6 hOl:Jrs) 

(iii)  Mathematics pertaining to the I:Jse and 
Measl:Jrement of radioactivity (4 hOl:Jrs) 

(iv)  Radiation biology (8 hOl:Jrs) 
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3.  Evidence of active participation in the treatment of five patients (to be s~bmitted on 
Preceptor Statement) . "Active participation" sho~ld incl~de s~pervised examination of 
patients, collaboration and calc~lations concerninQ the dose to be ~sed , administration of 
the dose to the patient. and follow ~p and st~dy of patient case histories. 

(5)  For each physician named in Item 4 of Form RHS 8 5 complete S~pplement A of Form RHS 8 5A and 
Items 8 and Q of Form RHS 8 5 (Preceptor statement and the statement of traininQ and experience In 
basic radiOisotope handlinQ techniEl~es). For each s~bject cO'/ered in basic traininQ, state where the 
training was obtained, the dates, total n~mber of ho~rs and type of training (e.g ., lect~res, laboratory 
sessions). 

(Note: The following has been moved to the Appendix to this Chapter:  
Schedule RHS 8-3 Exempt Quantities  

Schedule RHS 8-4 Exempt Concentrations  
Schedule RHS 8-5 General Licensing of Certain Named Devices)  

Authority: T.CA §§ 68-202-201 et seq . and 4-5-201 et seq. 

Rule 1200-02-10-.37 Schedule 10-6: Determination of A1 and A2 is repealed and the table of contents amended 
by deleting the previous title of the rule and replacing it with the word "Repealed". 

1200-02-10-.37 SCHEDULE 10 6: DETERMINATION OF At. AND Aa: Repealed 

(Note: The contents of Rule 1200-02-10-.37 Schedule 10-6: Determination of A1 and A2 are being moved to the 
Appendix to this Chapter.) 

Authority: T.CA §§ 68-202-201 et seq. and 4-5-201 et seq. 

Chapter 1200-02-10  
Licensing and Registration  

l\Jew Rules  

Chapter 1200-02-10 Licensing and Registration is amended by adding the Appendix to Chapter 1200-02-10 after 
the last rule of the Chapter that shall have the title Schedules and contain the following: 

Appendix to Chapter 1200-02-10  
Schedules  

SCHEDULE RHS 8-3: EXEMPT QUANTITIES 

Radioactive Micro- Radioactive Micro- 
Material curies Material curies  
Antimony-122 (Sb 122) 100 Carbon-14 (C 14) 100  
Antimony-124 (Sb 124) 10 Cerium-141 (Ce 141) 100  
Antimony-125 (Sb 125) 10 Cerium-143 (Ce 143) 100  
Arsenic-73 (As 73) 100 Cerium-144 (Ce 144) 1  
Arsenic-74 (As 74) 10 Cesium-129 (Cs 129) 100  
Arsenic-76 (As 76) 10 Cesium-131 (Cs 131) 1,000  
Arsenic-77 (As 77) 100 Cesium-134m (Cs 134m) 100  
Barium-131 (Sa 131) 10 Cesium-134 (Cs 134) 1  
Barium-133 (Ba 133) 10 Cesium-135 (Cs 135) 10  
Barium-140 (Ba 140) 10 Cesium-136 (Cs 136) 10  
Bismuth-210 (Bi 210) 1 Cesium-137 (Cs 137) 10  
Bromine-82 (Br 82) 10 Chlorine-36 (CI 36) 10  
Cadmium-109 (Cd 109) 10 Chlorine-38 (CI 38) 10  
Cadmium-115m (Cd 115m) 10 Chromium-51 (Cr 51) 1,000  
Cadmium-115 (Cd 115) 100 Cobalt-57 (Co 57) 100  
Calcium-45 (Ca 45) 10 Cobalt-58m (Co 58m) 10  
Calcium-47 (Ca 47) 10 Cobalt-58 (Co 58) 10  
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Radioactive Micro- Radioactive Micro-
Material curies Material curies 
Cobalt-60 (Co 60) 1 Niobium-95 (Nb 95) 10 
Copper-64 (Cu 64) 100 Niobium-97 (Nb 97) 10 
Oysprosium-165 (Oy 165) 10 Osmium-185 (Os 185) 10 
Oysprosium-166 (Oy 166) 100 Osmium-191m (Os 191m) 100 
Erbium-169 (Er 169) 100 Osmium-191 (Os 191) 100 
Erbium-171 (Er 171) 100 Osmium-193 (Os 193) 100 
Europium-152 (Eu 152)9.2 h 100 Palladium-103 (Pd 103) 100 
Europium-152 (Eu 152)13 yr 1 Palladium-109 (Pd 109) 100 
Europium-154 (Eu 154) 1 Phosphorus-32 (P 32) 10 
Europium-155 (Eu 155) 10 Platinum-191 (Pt 191) 100 
Fluorine-18 (F 18) 1,000 Platinum-193m (Pt 193m) 100 
Gadolinium-153 (Gd 153) 10 Platinum-193 (Pt 193) 100 
Gadolinium-159 (Gd 159) 100 Platinum-197m (pt 197m) 100 
Gallium-67 (Ga 67) 100 Platinum-197 (Pt 197) 100 
Gallium-72 (Ga 72) 10 Polonium-210 (Po 210) 0.1 
Germanium-68 (Ge 68) 10 Potassium-42 (K 42) 10 
Germanium-71 (Ge 71) 100 Potassium-43 (K 43) 10 
Gold-195 (Au 195) 10 Praseodymium-142 (Pr 142) 100 
Gold-198 (Au 198) 100 Praseodymium-143 (Pr 143) 100 
Gold-199 (Au 199) 100 Promethium-147 (Pm 147) 10 
Hafnium-181 (Hf 181 ) 10 Promethium-149 (Pm 149) 10 
Holmium-166 (Ho 166) 100 Rhenium-186 (Re 186) 100 
Hydrogen-3 (H 3) 1,000 Rhenium-188 (Re 188) 100 
Indium-111 (In 111) 100 Rhodium-103m (Rh 103m) 100 
Indium-113m (In 113m) 100 Rhodium-105 (Rh 105) 100 
Indium-114m (In 114m) 10 Rubidium-81 (Rb 81) 10 
Indium-115m (In 115m) 100 Rubidium-86 (Rb 86) 10 
Indium-115 (In 115) 10 Rubidium-87 (Rb 87) 10 
lodine-123 (I 123) 100 Ruthenium-97 (Ru 97) 100 
lodine-125 (1125) 1 Ruthenium-103 (Ru 103) 10 
lodine-126 (I 126) 1 Ruthenium-105 (Ru 105) 10 
lodine-129 (I 129) 0.1 Ruthenium-106 (Ru 106) 1 
lodine-131 (1131) 1 Samarium-151 (Sm 151) 10 
lodine-132 (1132) 10 Samarium-153 (Sm 153) 100 
lodine-133 (I 133) 1 Scandium-46 (Sc 46) 10 
lodine-134 (1134) 10 Scandium-47 (Sc 47) 100 
lodine-135 (I 135) 10 Scandium-48 (Sc 48) 10 
Iridium-192 (Ir 192) 10 Selenium-75 (Se 75) 10 
Iridium-194 (Ir 194) 100 Silicon-31 (Si 31) 100 
Iron-52 (Fe 52) 10 Silver-1 05 (Ag 105) 10 
Iron-55 (Fe 55) 100 Silver-110m (Ag 110m) 1 
Iron-59 (Fe 59) 10 Silver-111 (Ag 111) 100 
Krypton-85 (Kr 85) 100 Sodium-22 (Na 22) 10 
Krypton-87 (Kr 87) 10 Sodium-24 (Na 24) 10 
Lanthanum-140 (La 140) 10 Strontium-85 (Sr 85) 10 
Lutetium-177 (Lu 177) 100 Strontium-89 (Sr 89) 1 
Manganese-52 (Mn 52) 10 Strontium-90 (Sr 90) 0.1 
Manganese-54 (Mn 54) 10 Strontium-91 (Sr 91) 10 
Manganese-56 (Mn 56) 10 Strontium-92 (Sr 92) 10 
Mercury-197m (Hg 197m) 100 Sulfur-35 (S 35) 100 
Mercury-197 (Hg 197) 100 Tantalum-182 (Ta 182) 10 
Mercury-203 (Hg 203) 10 Technetium-96 (Tc 96) 10 
Molybdenum-99 (Mo 99) 100 Technetium-97m (Tc 97m) 100 
Neodymium-147(Nd 147) 100 Technetium-97 (Tc 97) 100 
Neodymium-149 (Nd 149) 100 Technetium-99m (Tc 99m) 100 
Nickel-59 (Ni 59) 100 Technetium-99 (Tc 99) 10 
Nickel-63 (Ni 63) 10 Tellurium-125m (Te 125m) 10 
Nickel--65 (Ni 65) 100 Tellurium-127m (Te 127m) 10 
Niobium-93m (Nb 93m) 10 Tellurium-127 (Te 127) 100 
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Radioactive Micro 
Material curies  
Tellurium-129m (Te 129m)  
Tellurium-129 (Te 129)  
Tellurium-131m (Te 131m)  
Tellurium-132 (Te 132)  
Terbium-160 (Tb 160)  
Thallium-200 (TI 200)  
Thallium-201 (TI 201)  
Thallium-202 (TI 202)  
Thallium-204 (TI 204)  
Thulium-170 (Tm 170)  
Thulium-171 (Tm 171)  
Tin-113 (Sn 113)  
Tin-125 (Sn 125)  
Tungsten-181 (W 181)  
Tungsten-185 (W 185)  
Tungsten-187 (W 187)  
Vanadium-48 (V 48)  
Xenon-131m (Xe 131m)  
Xenon-133 (Xe 133)  
Xenon-135 (Xe 135)  
Ytterbium-175 (Yb 175)  
Yttrium-87 (Y 87)  
Yttrium-88 (Y 88)  
Yttrium-90 (Y 90)  
Yttrium-91 (Y 91)  
Yttrium-92 (Y 92)  
Yttrium-93 (Y 93)  
Zinc-65 (Zn 65)  
Zinc-69m (Zn 69m)  
Zinc-69 (Zn 69)  
Zirconium-93 (Zr 93)  
Zirconium-95 (Zr 95)  
Zirconium-97 (Zr 97)  
Any radioactive material not  
listed above other than alpha 
emitting radioactive material  
Any alpha emitting radioactive  
material not listed above other  
than transuranic radioactive  
material  

10 
100 

10 
10 
10 

100 
100 
100 

10 
10 
10 
10 
10 
10 
10 

100 
10 

1,000 
100 
100 
100 

10 
10 
10 
10 

100 
100 

10 
100 

1,000 
10 
10 
10 

0.1 

0.01 
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SCHEDULE RHS 8-4: EXEMPT CONCENTRATIONS 

Column I Column II  

Isotope
Element (atomic Gas and Solid  
number) Concentration Concentration 

I:!Ci/ml a I:!Ci/ml b 

Antimony (51) Sb-122 3 x 10=4  

Ar-41 4 x 10-(  

Calcium (20) Ca-45 9 x 10-!'>  

(Tr =9.2h)  

Sb-124 2 x 10-4  
Sb-125 1 x 10-3  

Argon (18) Ar-37 1 x 10-3  

As-73 5 x 10-3 Arsenic (33) 
As-74 5 x 10-4  
As-76 2 x 10-4  
As-77 8 x 10-4  
Ba-131 2 x 10-3 Barium (56) 
Ba-140 3 x 10-4  

Beryllium (4) Be-7 2 x 10-2  

Bi-206 4 x 10-4 Bismuth (83) 
Br-82 4 x 10-7 3 X 10-3 Bromine (35) 
Cd-109 2 x 10-3 Cadmium (48) 
Cd-115m 3 x 10-4  
Cd-115 3 x 10-4  

Ca-47 5 x 10-4  
C-14 1 x 10-6 8 x 10-3 Carbon (6) 

Cerium (58) Ce-141 9 x 10-4  
Ce-143 4 x 10-4  
Ce-144 1 x 10-4  
Cs-131 2 x 10-2 Cesium (55) 
Cs-134m 6 x 10-2  

Cs-134 9 x 10-5  

CI-38 9 x 10-7 4 x 10-3 Chlorine (17) 
Chromium (24) Cr-51 2 x lO-L  

Cobalt (27) Co-57 5 x 10-3  
Co-58 1 x 10-3  
Co-60 5 x 10-4  

Copper (29) Cu-64 3 x 10-3  
Dysprosium (66) Dy-165 4 x 10-3  

4 x 10-4 Dy-166 
Erbium (68) Er-169 9 x 10-4  

Er-171 1 x 10-3  

Europium (63) Eu-152 6 x 10-4  

Eu-155 2 x 10-3  

Fluorine(9) F-18 2 x 10-6 8 X 10-3  

Gadolinium (64) Gd-153 2 x 10-3  
Gd-159 8 x 10-4  

Gallium (31) Ga-72 4 x 10-4  
Ge-71 2 x 10-2 Germanium (32) 
Au-196 2 x 10-3 Gold (79) 
Au-198 5 x 10-4  
Au-199 2 x 10-3  

Hf-181 7 x 10-4 Hafnium (72) 
H-3 5 x 10-6 3 x 10-L Hydrogen (1) 
In-113m 1 x 10-2 Indium (49) 
In-114m 2 x 10-4  
1-126 3 x 10-\J 2 x 10-0 Iodine (53) 
1-131 3 x 10-8 2 X 10-5  
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Column I Column II  

Isotope
Element (atomic Gas and Solid  
number) Concentration Concentration 

~Ci/ml a ~Cilml b 

1-132 8 X 10=8 6 X 10=4  
1-133 1 X 10-8 7 X 10-0  

1-134 2 X 10-7 1 X 10-3  

Iridium (77) Ir-190 2 X 10-3  

Ir-192 4 X 10-4  
Ir-194 3 X 10-4  

Iron (26) Fe-55 8 X 10-3  

Fe-59 6 X 10-4  
Krypton (36) Kr-85m 1 x 10-6  

Kr-85 3 x 10-ti  
Lanthanum (57) La-140 2 x 10-4  
Lead (82) Pb-203 4 x 10-3  
Lutetium (71) Lu-177 1 x 10-3  

Manganese (25) Mn-52 3 x 10-4  
Mn-54 1 x 10-3  

Mn-56 1 x 10-3  

Mercury (80) Hg-197m 2 x 10-3  

Hg-197 3 x 10-3  

Hg-203 2 x 10-4  
Molybdenum (42) Mo-99 2 x 10-3  

Neodymium (60) Nd-147 6 x 10-4  
Nd-149 3 x 10-3  

Nickel (28) Ni-B5 1 x 10-3  

Niobium (41) Nb-95 1 x 10-3  

Nb-97 9 x 10-3  

Osmium (76) Os-185 7 x 10-4  
Os-191m 3 x 10-2  

Os-191 2 x 10-3  

Os-193 6 x 10-4  
Palladium (46) Pd-103 3 x 10-3  

Pd-109 9 x 10-4  
Phosphorus (15) P-32 2 x 10-4  
Platinum (78) Pt-191 1 x 10-3  

Pt-193m 1 x 10-2  

Pt-197m 1 x 10-2  

Pt-197 1 x 10-3  
Polonium (84) Po-210 7 x 10-ti  
Potassium (19) K-42 3 x 10-3  

Praseodymium (59) Pr-142 3 x 10-4  
Pr-143 5 x 10-4  

Promethium (61) Pm-147 2 x 10-3  

Pm-149 4 x 10-4  
Radium (88) Ra-226 1 x 10-(  

Ra-228 3 x 10-(  
Rhenium (75) Re-183 6 x 10-3  

Re-186 9 x 10-4  
Re-188 6 x 10-4  

Rhodium (45) Rh-103m 1 x 10- 1  

Rh-105 1 x 10-3  

Rubidium (37) Rb-86 7 x 10-4  
Ruthenium (44) Ru-97 4 x 10-3  

Ru-103 8 x 10-4  
Ru-105 1 x 10-3  

Ru-106 1 x 10-4  
Samarium (62) Sm-153 8 x 10-4  
Scandium (21) Sc-46 4 x 10-4  

Sc-47 9 x 10-4  
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Column I Column II  

Isotope
Element (atomic Gas and Solid  
number)  Concentration Concentration 

fJCi/ml a fJCi/ml b 

Sc-48 3 X 10=4  
Se-75 3 x 1O-:J  

Tc-96 1 x 1O-:J  

Te-127 3 x 10-:J  

TI-202 1 x 10--:l  

emitting radioactive  
material not listed  
above with half-life  
less than 3 years .  

Selenium (34) 
Si-31 9 x 10-3 Silicon (14) 

Silver (47) Ag-105 1 x 10-:J  
3 x 10-4 Ag-110m 
4 x 10-4 Ag-111 

Na-24 2 x 10-3 Sodium (11) 
Sr-85 1 x 10-4 Strontium (38) 
Sr-89 1 x 10-4  
Sr-91 7 x 10-4  
Sr-92 7 x 10-4  
S-35 9 x 10-8 6 x 10-4 Sulfur (16) 
Ta-182 4 x 10-4 Tantalum (73) 

Technetium (43) Tc-96m 1 x 10-1  

Te-125m 2 x 10-3 Tellurium (52) 
Te-127m 6 x 10-4  

Te-129m 3 x 10-4  
Te-131m 6 x 10-4  
Te-132 3 x 10-4  
Tb-160 4 x 10-4 Terbium (65) 
TI-200 4 x 10-3 Thallium (81) 
TI-201 3 x 10-3  

TI-204 1 x 10-3  
Thulium (69) Tm-17O 5 x 10-4  

Tm-171 5 x 10-3  
Tin (50) Sn-113 9 x 10-4  

Sn-125 2 x 10-4  
Tungsten (74) W-181 4 x 10-3  

W-187 7 x 10-4  
V-48 3 x 10-4 Vanadium (23) 
Xe-131m 4 x 10-6 Xenon (54) 
Xe-133 3 x 10-6  
Xe-135 1 x 10-6  

Yb-175 1 x 10-3 Ytterbium (70) 
Y-90 2 x 10-4 Yttrium (39) 
Y-91m 3 x 10-2  

Y-91 3 x 10-4  
Y-92 6 x 10-4  
Y-93 3 x 10-4  
Zn-65 1 x 1O-:J Zinc (30) 
Zn-69m 7 x 10-4  
Zn-69 2 x 10-2  

Zr-95 6 x 10-4 Zirconium (40) 
Zr-97 2 x 10-4  

Beta and/or gamma 1 x 10-10 1 x 10-6  

a Values are given in Column I only for those materials normally used as gases. 
b f.JCi/gm for solids. 
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NOTE 1: Many radioisotopes disintegrate into isotopes that are also radioactive. In expressing the 
concentrations in Schedule RHS 8-4 the activity stated is that of the parent isotope and takes into 
account the daughters. 

NOTE 2:  For purposes of 1200-2-10-.04 where there is involved a combination of isotopes, the limit for the 
combination should be derived as follows: Determine for each isotope in the product the ratio 
between the concentration present in the product and the exempt concentration established in 
Schedule RHS 8-4 for the specific isotope when not in combination. The sum of such ratios may not 
exceed "1" (i .e., unity). 

EXAMPLE: 

Concentration of Isotope A in Product Concentration of Isotope B in Product 
+---------------------------- :0; 1 

Exempt concentration of Isotope A Exempt concentration of Isotope B 

Authority: T.CA §§ 68-202-201 et seq. and 4-5-201 et seq. 
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SCHEDULE RHS 8-5: GENERAL LICENSING OF CERTAIN NAMED DEVICES 

The following devices and equipment incorporating radioactive material , when manufactured, tested, and labeled 
by the manufacturer in accordance with the specification contained in a specific license or equivalent licensing 
document issued by the Division, the U.S. Nuclear Regulatory Commission or any Agreement State are placed 
under a general license pursuant to 1200-2-10-.1 O( 1): 

(1)  Static elimination device. Devices designed for use as static eliminators that contain, as a sealed 
source or sources, radioactive material consisting of a total of not more than 500 microcuries of 
polonium 210 per device. 

(2)  Ion generating tube. Devices designed for ionization of air that contain, as a sealed source or 
sources, radioactive material consisting of a total of not more than 50 millicuries of hydrogen 3 
(tritium) per device. 

Authority: T.CA §68-202-203 and 68-202-206. 

SCHEDULE 10-6: DETERMINATION OF A1 AND A2 • 

(1)  Values of A1 and A2 for individual radionuclides, which are the bases for many activity limits elsewhere in 
these regulations, are given in Table A-1. The curie (Ci) values specified are obtained by converting from 
the terabecquerel (TSq) figure. The curie values are expressed to three significant figures to assure that 
the difference in the TSq and Ci quantities is 1/10 of one percent (0.1 %) or less. Where values of A1 or 
A2 are unlimited, it is for radiation control purposes only. For nuclear criticality safety, some materials are 
subject to controls placed on fissile material. 

(2)  (a) For individual radionuclides whose identities are known but that are not listed in Table A-1 , the A1 
and A2 values contained in Table A-3 may be used. Otherwise, the licensee shall obtain prior 
Division approval of the A1 and A2 values for radionuclides not listed in Table A-1, before shipping 
the material. 

(b)  For individual radionuclides whose identities are known, but which are not listed in Table A-2, the 
exempt material activity concentration and exempt consignment activity values contained in Table 
A-3 may be used. Otherwise, the licensee shall obtain prior Division approval of the exempt 
material activity concentration and exempt conSignment activity values for radionuclides not listed 
in Table A-2, before shipping the material. 

(c)  The licensee shall submit requests for prior approval, described under paragraphs (2)(a) and 
(2)(b) of this Rule, to the Division, in accordance with 1200-02-04-.07. 

(3)  In the calculations of A1 and A2 for a radionuclide not in Table A-1, a single radioactive decay chain, in 
which radionuclides are present in their naturally occurring proportions, and in which no daughter nuclide 
has a half-life either longer than ten (10) days or longer than that of the parent nuclide, shall be 
considered as a single radionuclide. The activity to be taken into account, and the A1 or A2 value to be 
applied, shall be those corresponding to the parent nuclide of that chain . In the case of radioactive decay 
chains in which any daughter nuclide has a half-life either longer than ten (10) days or greater than that 
of the parent nuclide, the parent and those daughter nuclides shall be considered as mixtures of different 
nuclides. 

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

(a)  For special form radioactive material, the maximum quantity transported in a Type A package: 

L 8(i) 
less than or equal to 1

I A1(i) 

where S(i) is the activity of radionuclide I, and A1(i) is the A1 value for radionuclide I. 

(b)  For normal form radioactive material, the maximum quantity transported in a Type A package: 
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less than or equal to 1 

where B(i) is the activity of radionuclide I, and A2(i) is the A2 value for radionuclide I. 

(c) Alternatively, an A1 value for mixtures of special form material may be determined as follows: 

A1 for mixture::: ---- 
L f(i) 

A1(i) 

Where f(i) is the fraction of activity of nuclide I in the mixture and A1(i) is the appropriate A1 value 
for nuclide I. 

(d)  An ~A2 value for mixtures of normal form material may be determined as follows : 

A2 for mixture =---- 

Where f(i) is the fraction of activity of nuclide I in the mixture and A2(i) is the appropriate A2 value 
for nuclide I. 

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

Exempt activity 
concentration for ---- 

mixture = L f(i) 
[A](i) 

where f(i) is the fraction of activity concentration of rad ionuclide I in the mixture, and [A] is the 
activity concentration for exempt material containing radionuclide I. 

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

Exempt consignment 
activity limit for ---- 

mixture = L f(i) 
A(i) 

where f(i) is the fraction of activity of radionuclide I in the mixture, and A is the activity limit for 
exempt consignments for radionuclide I. 

(5)  When the identity of each radionuclide is known, but the individual activities of some of the radionuclides 
are not known, the radionuclides may be grouped. The lowest A1 or A2 value, as appropriate, for the 
radionuclides in each group may be used in applying the formulas in paragraph (4) . Groups may be 
based on the total alpha activity and the total beta/gamma activity when these are known, using the 
lowest A1 or Az values for the alpha emitters and beta/gamma emitters. 
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Table A-1-Al and A2 VALUES FOR RADIONUCLIDES 

Symbol of Element and atomic 
A, (TBq) A, (Ci)ll A2 (TBq) A2(Ci)ll 

Specific activity 

radionuclide number (TBq/g) (Ci/g) 

Ac-225 @) Actinium (89) 8.0X10" 2.2X10' 6.0X10·3 1.6XlO" 2.1X103 5.8X10' 

Ac-227 (ID 9.0X10" 2.4X10' 9.0XlO's 2.4X10·3 2.7 7.2X10' 

Ac-228 6.0X10" 1.6X10' 5.0X10" 1.4X10' 8.4X10' 2.2X108 

Ag-105 Silver (47) 2.0 5.4X10' 2.0 5.4X10' 1.1X103 3.0X10' 

Ag-108m @) 7.0XlO" 1.9X10' 7.0X10" 1.9X10' 9.7XW' 2.6X10' 

Ag-110m@) 4.0X10" 1.1X10' 4.0X10" 1.1X10' 1.8X102 4.7X103 

Ag-111 2.0 5.4X10' 6.0XlO·' 1.6X10' 5.8X103 1.6X1Os 

AI-26 Aluminum (13) 1.0X10" 2.7 1.0XlO" 2.7 7.0X10" 1.9XlO·2 

Am-241 Americium (95) 1.0X10' 2.7X102 1.0X10·3 2.7X10·2 1.3XlO" 3.4 

Am-242m @) 1.0X10' 2.7X102 1.0X10·3 2.7XW2 3.6XlO" 1.0X10' 

Am-243@) 5.0 1.4X102 1.0X10·3 2.7X10·2 7.4X10·3 2.0X10" 

Ar-37 Argon (18) 4.0X10' 1.1X103 4.0X10' 1.1X103 3.7X103 9.9X10' 

Ar-39 4.0X10' 1.1X103 2.0X10' 5.4X102 1.3 3.4X10' 
-

Ar-41 3.0XlO" 8.1 3.0X10" 8.1 1.5X10B 4.2X107 

As-72 Arsenic (33) 3.0X10" 8.1 3.0X10" 8.1 6.2X10' 1.7X108 

As-73 4.0X10' 1.1X103 4.0X10' 1.1X103 8.2X102 2.2X10' 

As-74 1.0 2.7X10' 9.0X10" 2.4X10' 3.7X103 9.9X10' 

As-76 3.0X10" 8.1 3.0X10" 8.1 5.8X10' 1.6X10B 

As-77 2.0X10' 5.4X102 7.0X10" 1.9X10' 3.9X10' 1.0X10B 

At-211 @) Astatine (85) 2.0X10' 5.4X102 5.0XlO" 1.4X10' 7.6X10' 2.1X108 

Au-193 Gold (79) 7.0 1.9X102 2.0 5.4X10' 3.4X10' 9.2X10s 

Au-194 1.0 2.7X10' 1.0 2.7X10' 1.5X10' 4.1X10s 

IAu-195 1.0X10' 2.7X102 6.0 1.6X102 1.4X1cf 3.7X103 

, Au-198 1.0 2.7X10' 6.0X10" 1.6X10' 9.0X103 2.4X10s 

Au-199 1.0X10' 2.7X102 6.0X10" 1.6X10' 7.7X103 2.1X1Os 

Ba-131 @) Barium (56) 2.0 5.4X10' 2.0 5.4X10' 3.1X103 8.4X10' 

Ba-133 3.0 8.1X10' 3.0 8.1X10' 9.4 2.6X102 

Ba-133m 2.0X10' 5.4X102 6.0X10" 1.6X10' 2.2X10' 6.1X10s 

Ba-140 @) 5.0X10" 1.4X10' 3.0X10" 8.1 2.7X103 7.3X10' 

Be-7 Beryllium (4) 2.0X10' 5.4X102 2.0X10' 5.4X102 1.3X10' 3.5X10s 

Be-10 4.0X10' 1.1X103 6.0X10" 1.6X10' 8.3X10" 2.2X10·2 

Bi-205 Bismuth (83) 7.0X10" 1.9X10' 7.0X10" 1.9X10' 1.5X103 4.2X10' 

Bi-206 3.0XW' 8.1 3.0X10" 8.1 3.8X103 1.0X105 

i Bi-207 7.0X10" 1.9X10' 7.0X10" 1.9X10' 1.9 5.2X10' 

I Bi-210 1.0 2.7X10' 6.0X10" 1.6X10' 4 .6X103 1.2X10s 

I Bi-210m @) 6.0XlO" 1.6X10' 2.0X10·2 5.4X10" 2.1X10·5 5.7X10" 

Bi-212 (ID 7.0X10" 1.9X10' 6.0X10" 1.6X10' 5.4X105 1.5X107 

Bk-247 Berkelium (97) 8.0 2.2X102 8.0X10" 2.2X10·2 3.8XlO·2 1.0 

Bk-249 @) 4 .0X10' 1.1X103 3.0XlO" 8.1 6.1X10' 1.6X103 

Br-76 Bromine (35) 4.0XlO" 1.1X10' 4.0X10" 1.1X10' 9.4X10' 2.5X10B 

Br-77 3.0 8.1X10' 3.0 8.1X10' 2.6X10' 7.1X10s 

Br-82 4.0X10" 1.1X10' 4.0X10" 1.1X10' 4 .0X10' 1.1X10B 

SS-7039 (July 2010) 
15 

RDA 1693 



C-11 Carbon (6) 1.0 2.7X10' 6.0X10-' 1.6X10' 3.1X107 8.4X10B 

C-14 4.0X10' 1.1X103 3.0 8.1X10' 1.6XlO-' 4.5 

Ca-41 Calcium (20) Unlimited Unlimited Unlimited Unlimited 3.1X10·3 8.5XlO-2 

Ca-45 4.0X10' 1.1X103 1.0 2.7X10' 6.6X102 1.8X10' 

Ca-47 (s) 3.0 8.1X10' 3.0X10-' 8.1 2.3X10' 6.1X105 
-

Cd-109 Cadmium (48) 3.0X10' 8.1X102 2.0 5.4X10' 9.6X10' 2.6X103 

Cd-113m 4.0X10' 1.1X103 5.0X10-' 1.4X10' 8.3 2.2X102 

Cd-115 (s) 3.0 8.1X10' 4.0X10-' 1.1X10' 1.9X10' 5.1X105 

Cd-115m 5.0X10-' 1.4X10' 5.0X1O"' 1.4X10' 9.4X102 2.5X10' 

Ce-139 Cerium (58) 7.0 1.9X102 2.0 5.4X10' 2.5X102 6.8X103 

Ce-141 2.0X10' 5.4X102 6.0X10-' 1.6X10' 1.1X103 2.8X10' 

Ce-143 9.0X10-' 2.4X10' 6. OX 10-' 1.6X10' 2.5X10' 6.6X105 

Ce-144 (s) 2.0X10-' 5.4 2.0X10-' 5.4 1.2X102 3.2X103 

Cf-248 Californium (98) 4.0X10' 1.1X103 6.0X10-3 1.6XlO-' 5.8X10' 1.6X103 

Cf-249 3.0 8.1X10' 8.0X10" 2.2X10·2 1.5XlO-' 4.1 

Cf-250 2.0X10' 5.4X102 2.0X10-3 5.4X10-2 4.0 1.1 X102 

Cf-251 7.0 1.9X102 7.0X10-4 1.9X10-2 5.9XlO-2 1.6 

Cf-252 (b) 5.0X10-2 1.4 3.0XlO-3 8.1X10-2 2.0X10' 5.4X102 

Cf-253 (s) 4.0X10' 1.1X103 4.0X10-2 1.1 1.1X103 2.9X10' 

Cf-254 1.0X10-3 2.7X10-2 1.0X10-3 2.7X10-2 3.1X102 8.5X103 

CI-36 Chlorine (17) 1.0X10' 2.7X102 6.0XlO-' 1.6X10' 1.2XlO-3 3.3XlO-2 

CI-38 2.0X10-' 5.4 2.0X10-' 5.4 4.9X10B 1.3X10B 

Cm-240 Curium (96) 4.0X10' 1_1X103 2.0X10-2 5.4X10-' 7.5X102 2.0X10' 

Cm-241 2.0 5.4X10' 1.0 2.7X10' 6.1X102 1.7X10' 

Cm-242 4.0X10' 1.1X103 1.0X10-2 2.7X10-' 1.2X102 3.3X103 

Cm-243 9.0 2.4X102 1.0XlO-3 2.7X10-2 1.9X1O"3 5.2X10' 

Cm-244 2.0X10' 5.4X102 2.0X10-3 5.4X1O"2 3.0 8.1X10' 

Cm-245 9.0 2.4X102 9.0X10" 2.4X10-2 6.4X10-3 1.7X10-' 

Cm-246 9.0 2.4X102 9.0X10" 2.4X10-2 1.1 X 10-2 3.1X10·' 

Cm-247 (s) 3.0 8.1X10' 1.0XlO-3 2.7X10-2 3.4X10-B 9.3X10-5 

Cm-248 2.0X10-2 5.4X10-' 3.0X10" 8.1X10-3 1.6X10" 4.2X10-3 

Co-55 Cobalt (27) 5.0X10-' 1.4X10' 5.0X10-' 1.4X10' 1.1X105 3.1X106 

Co-56 3.0X10-' 8.1 3.0XlO-' 8.1 1.1X103 3.0X10' 

Co-57 1.0X10' 2.7X102 1.0X10' 2.7X102 3.1X102 8.4X103 

Co-58 1.0 2.7X10' 1.0 2.7X10' 1.2X103 3.2X10' 

I Co-58m 4.0X10' 1.1X103 4.0X10' 1.1X103 2.2X105 5.9X10B 

Co-60 4.0X10-' 1.1X10' 4.0X10-' 1.1X10' 4.2X10' 1.1X103 

Cr-51 Chromium (24) 3.0X10' 8.1X102 3.0X10' 8.1X102 3.4X103 9.2X10' 

I Cs-129 Cesium (55) 4.0 1.1X102 4.0 1.1X102 2.8X10' 7.6X105 

Cs-131 3.0X10' 8.1 X102 3.0X10' 8.1X102 3.8X103 1.0X105 

Cs-132 1.0 2.7X10' 1.0 2.7X10' 5.7X103 1.5X105 

I Cs-134 7.0X10-' 1.9X10' 7.0X10-' 1.9X10' 4.8X10' 1.3X103 

Cs-134m 4.0X10' 1.1X103 6.0X10-' 1.6X10' 3.0X105 8.0X10B 

I Cs-135 4.0X10' 1.1X103 1.0 2.7X10' 4.3X10-5 1.2XlO-3 

Cs-1 36 5.0X10-' 1.4X10' 5.0XlO-' 1.4X10' 2.7X103 7.3X10' 

Cs-137 (s) 2.0 5.4X10' 6.0X10-' 1.6X10' 3.2 8.7X10' 
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Cu-64 Copper (29) 6.0 1.6X102 1.0 2.7X10' 1.4X105 3.9X106 

Cu-67 1.0X10' 2.7X102 7.0X10" 1.9X10' 2.8X10' 7.6X105 

Dy-159 Dysprosium (66) 2.0X10' 5.4X102 2.0X10' 5.4X102 2.1X102 5.7X103 

Dy-165 9.0X10" 2.4X10' 6.0X10" 1.6X10' 3.0X105 8.2X106 

I Dy-166 @) 9.0X10" 2.4X10' 3.0X10" 8.1 8.6X103 2.3X105 

Er-169 Erbium (68) 4.0X10' 1.1X103 1.0 2.7X10' 3.1X103 8.3X10' 

Er-171 8.0X10" 2.2X10' 5.0X10" 1.4X10' 9.0X10' 2.4X106 

Eu-147 Europium (63) 2.0 5.4X10' 2.0 5.4X10' 1.4X103 3.7X10' 

I Eu-148 5.0X10" 1.4X10' , 5.0X1Q"' 1.4X10' 6.0X102 1.6X10' 

Eu-149 2.0X10' 5.4X102 2.0X10' 5.4X102 3.5X102 9.4X103 

Eu-150 2.0 5.4X10' 7.0X1Q"' 1.9X10' 6.1X10' 1.6X106 
(short lived) 

Eu-150 (long 
7.0X1Q"' 1.9X10' 7.0X10" 1.9X10' 6.1X10' 1.6X106 

lived) 

Eu-152 1.0 2.7X10' 1.0 2.7X10' 6.5 1.8X102 

Eu-152m 8.0X10" 2.2X10' 8.0X10" 2.2X10' 8.2X10' 2.2X106 

Eu-154 9.0X10" 2.4X10' 6.0X10" 1.6X10' 9.8 2.6X102 , 
Eu-155 2.0X10' 5.4X102 3.0 8.1X10' 1.8X10' 4.9X102 

Eu-156 7.0X10" 1.9X10' 7.0X10" 1.9X10' 2.0X1 03 5.5X10' 

F-18 Fluorine (9) 1.0 2.7X10' 6.0X10" 1.6X10' 3.5X106 9.5X107 

Fe-52 @) Iron (26) 3.0X10" 8.1 3.0X10" 8.1 2.7X105 7.3X106 

I Fe-55 4.0X10' 1.1X103 4.0X10' 1.1X103 8.8X10' 2.4X103 

, Fe-59 9.0X1Q" 2.4X10' 9.0X10" 2.4X10' 1.8X103 5.0X10' 

Fe-60 (ID 4.0X10' 1.1X103 2.0X10" 5.4 7.4X10" 2.0X10·2 

' Ga-67 Gallium (31) 7.0 1.9X102 3.0 8.1X10' 2.2X10' 6.0X105 

Ga-68 5.0X10" 1.4X10' 5.0X1Q" 1.4X10' 1.5X106 4. 1X107 

Ga-72 4.0X10" 1.1X10' 4.0X10" 1.1X10' 1.1X105 3.1X106 

Gd-146 @) Gadolinium (64) 5.0X10" 1.4X10' 5.0X10" 1.4X10' 6.9X102 1.9X10' 

Gd-148 2.0X10' 5.4X102 2.0X10·3 5.4X1Q"2 1.2 3.2X10' 

Gd-153 1.0X10' 2.7X102 9.0 2.4X102 1.3X102 3.5X103 

Gd-159 3.0 8. 1X10' 6.0X1Q" 1.6X10' 3.9X10' 1.1X106 

Ge-68 @) Germanium (32) 5.0X10" 1.4X10' 5.0X10" 1.4X10' 2.6X102 7.1X103 

Ge-71 4.0X10' 1.1X103 4.0X10' 1.1X103 5.8)(103 1.6X105 

Ge-77 3.0X10" 8.1 3.0X10" 8.1 1.3X105 3.6X106 

I Hf-172 (ID Hafnium (72) 6.0X1Q" 1.6X10' 6.0X10" 1.6X10' 4.1X10' 1.1X103 

Hf-175 3.0 8.1X10' 3.0 8.1X10' 3.9X102 1.1X10' 

' Hf-181 2.0 5.4X10' 5.0X10" 1.4X10' 6.3X102 1.7X10' 

Hf-182 Unlimited Unlimited Unlimited Unlimited 8.1X10·6 2.2X10" 

Hg-194 @) Mercury (80) 1.0 2.7X10' 1.0 2.7X10' 1.3X10" 3.5 

Hg-195m @) 3.0 8.1X10' 7.0X10" 1.9X10' 1.5X10' 4.0X105 

Hg-197 2.0X10' 5.4X102 1.0X10' 2.7X1OZ 9.2X103 2.5X105 

,Hg-197m 1.0X10' 2.7X102 4.0X10" 1.1X10' 2.5X10' 6.7X105 

I Hg-203 5.0 1.4X102 1.0 2.7X10' 5.1X102 1.4X10' 

Ho-166 Holmium (67) 4.0X10" 1.1X10' 4.0X10" 1.1X10' 2.6X10' 7.0X105 

! Ho-166m 6.0X10" 1.6X10' 5.0X1Q" 1.4X10' 6.6X10·2 1.8 

11-123 Iodine (53) 6.0 1.6X102 3.0 8.1X10' 7.1X10· 1.9X106 

1-124 1.0 2.7X10' 1.0 2.7X10' 9. 3X103 2.5X105 
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1-125 2.0X101 5.4X102 3.0 8.1X101 6.4X102 1.7X10' 

11-126 2.0 5.4X101 1.0 2.7X101 2.9X103 8.0X10' 

1-129 Unlimited Unlimited Unlimited Unlimited 6 .5X1O.a 1.8X10" 

1-131 3.0 8.1X101 7.0X10·1 1.9X101 4.6X103 1.2X105 

1-132 4.0XlO·1 1.1X101 4.0X10·1 1.1X101 3.8X105 1.0X107 

1-133 7.0X10·1 1.9X101 6.0X10·1 1.6X101 4.2X10' 1.1X10B 

1-134 3.0X10·1 8.1 3.0X10·1 8.1 9.9X105 2.7X107 

1-135 (ru 6.0X10·1 1.6X101 6.0X10·1 1.6X101 1.3X105 3.5X10B 

In-111 Indium (49) 3.0 8.1X101 3.0 8.1X101 1.5X10' 4.2X105 

In-113m 4.0 1.1X102 2.0 5.4X101 6.2X105 1.7X107 

In-114m (ru 1.0X101 2.7X102 5.0XlO·1 1.4X101 8.6X102 2.3X10' 

l in-115m 7.0 1.9X102 1.0 2.7X101 2.2X105 6.1X10B 

Ir-189 (ru Iridium (77) 1.0X101 2.7X102 1.0X101 2.7X102 1.9X103 5.2X10' 

' Ir-190 7.0X10·1 1.9X101 7.0X10·1 1.9X101 2.3X103 6.2X10' 

Ir-192 (£) 1.0 2.7X101 6.0X10·1 1.6X101 3.4X102 9.2X1 03 

Ir-194 3.0XlO·1 8.1 3.0X10·1 8.1 3.1X10' 8.4X105 

I K-40 Potassium (19) 9.0X10·1 2.4X101 9.0X10·1 2.4X101 2.4X10·7 6.4X10.a 

K-42 2.0XlO·1 5.4 2.0X10·1 5.4 2.2X105 6.0X10B 

K-43 7.0XlO·1 1.9X101 6. OX 10'1 1.6X101 1.2X1 05 3.3X10B 

! Kr-81 Krypton (36) 4.0X101 1.1X103 4.0X101 1.1X103 7.8X10" 2 .1 XlO·2 

Kr-85 1.0X101 2.7X102 1.0X101 2.7X102 1.5X101 3.9X102 

Kr-85m 8.0 2.2X102 3.0 8.1X101 3.0X105 8.2X10B 

Kr-87 2. OX 10.1 5.4 2.0X10·1 5.4 1.0X106 2.8X107 

La-137 Lanthanum (57) 3.0X101 8.1X102 6.0 1.6X102 1.6XlO·3 4.4XlO·2 

La-140 4.0X10·1 1.1X101 4.0X10·1 1.1X101 2. 1X10' 5.6X105 

Lu-172 Lutetium (71) 6.0XlO·1 1.6X101 6.0X10·1 1.6X101 4.2X103 1.1X105 

Lu-173 8.0 2.2X102 8.0 2.2X102 5.6X101 1.5X103 

Lu-174 9.0 2.4X102 9.0 2.4X102 2.3X101 6.2X102 

Lu-174m 2.0X101 5.4X102 1.0X101 2.7X102 2.0X102 5.3X103 

Lu-177 3.0X101 8.1X102 7.0XlO·1 1.9X101 4.1X103 1.1X105 

Mg-28 (ru Magnesium (12) 3.0X10·1 8.1 3.0X10·1 8.1 2.0X105 5.4X10B 

Mn-52 Manganese (25) 3.0X10·1 8.1 3.0X10·1 8.1 1.6X10' 4.4X105 

, Mn-53 Unlimited Unlimited Unlimited Unlimited 6.8X10·5 1.8XlO·3 

' Mn-54 1.0 2.7X101 1.0 2.7X101 2.9X102 7.7X103 

Mn-56 3.0X10·1 8.1 3.0X10·1 8.1 8.0X105 2.2X107 

' Mo-93 Molybdenum (42) 4.0X101 1. 1X103 2.0X101 5.4X102 4.1X10·2 1.1 

Mo-99 (ru (D 1.0 2.7X101 6.0X10·1 1.6X101 1.8X10' 4.8X1 05 

N-13 Nitrogen (7) 9.0X10·1 2.4X101 6.0XlO·1 1.6X101 5.4X107 1.5X109 

Na-22 Sodium (11) 5.0X10·1 1.4X101 5.0X10·1 1.4X101 2.3X102 6.3X103 

Na-24 2.0X10·1 5.4 2.0X10·1 5.4 3.2X105 8.7X10B 

, Nb-93m Niobium (41) 4.0X101 . 1.1X103 3.0X101 8.1X102 8.8 2.4X102 

Nb-94 7.0X10·1 1.9X101 7.0X10·1 1.9X101 6.9X10·3 1.9XlO·1 

Nb-95 1.0 2.7X101 1.0 2.7X101 1.5X103 3.9X10' 

Nb-97 9.0X10·1 2.4X101 6.0X10·1 1.6X101 9.9X105 2.7X107 

Nd-147 Neodymium (60) 6 .0 1.6X102 6 .0X10·1 1.6X101 3.0X103 8.1X10' 

Nd-149 6.0XlO·1 1.6X101 5.0X10·1 1.4X101 4.5X105 1.2X107 
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Ni-59 Nickel (28) Unlimited Unlimited Unlimited Unlimited 3.0X10·3 8.0X1Q·2 

Ni-63 4.0X10' 1.1X103 3.0X10' 8.1X102 2.1 5.7X10' 

Ni-65 4.0X10·' 1.1X10' 4.0XW' 1.1X10' 7.1X105 1.9X107 

Np-235 Neptunium (93) 4.0X10' 1.1X103 4.0X10' 1.1X103 5.2X10' 1.4X103 

Np-236 2.0X10' 5.4X102 2.0 5.4X10' 4.7X1Q·' 1.3X10·2 
I (short-lived) 

Np-236 9.0X10o 2.4X102 2.0X10·2 5.4X10·' 4.7X10'" 1.3X10·2 
(long-lived) 

I Np-237 2.0X10' 5.4X102 2.0X10·3 5.4X10·2 2.6X10·5 7.1X10'" 

, Np-239 7.0 1.9X102 4.0X10·' 1.1X10' 8.6X103 2.3X105 

05-185 Osmium (76) 1.0 2.7X10' 1.0 2.7X10' 2.8X102 7.5X103 

05-191 1.0X10' 2.7X102 2.0 5.4X10' 1.6X103 4 .4X10' 

l Os-191m 4.0X10' 1.1X103 3.0X10' 8.1X102 4.6X10' 1.3X106 

05-193 2.0 5.4X10' 6.0X10·' 1.6X10' 2.0X10' 5.3X105 

05-194 @) 3.0X10·' 8.1 3.0X1Q·' 8.1 1.1X10' 3.1X102 

P-32 Phosphorus (15) 5.0X1Q·' 1.4X10' 5.0X10·' 1.4X10' 1.1X10' 2.9X105 

P-33 4.0X10' 1.1X103 1.0 2.7X10' 5.8X103 1.6X105 

Pa-230 @) Protactinium (91) 2.0 5.4X10' 7.0X1Q·2 1.9 1.2X103 3.3X10' 

Pa-231 4.0 1.1X102 4.0X10'" 1.1X1Q·2 1.7X1Q·3 4 .7X10·2 

' Pa-233 5.0 1.4X102 7.0X1Q·' 1.9X10' 7.7X102 2.1X10' 

Pb-201 Lead (82) 1.0 2.7X10' 1.0 2.7X10' 6.2X10' 1.7X106 

Pb-202 4.0X10' 1.1X103 2.0X10' 5.4X102 1.2X10'" 3.4XW3 

I Pb-203 4 .0 1.1X102 3.0 8.1X10' 1.1X10' 3.0X105 

Pb-205 Unlimited Unlimited Unlimited Unlimited 4.5X10·6 1.2X10'" 

I pb-210 @) 1.0 2.7X10' 5.0X10·2 1.4 2.8 7.6X10' 

I pb-212 @) 7.0X1Q·' 1.9X10' 2.0X10·' 5.4 5.1X10' 1.4X106 

, Pd-103 @) Palladium (46) 4.0X10' 1.1X103 4.0X10' 1.1X103 2.8X103 7.5X10' 

Pd-107 Unlimited Unlimited Unlimited Unlimited 1.9X10·5 5.1X10'" 

Pd-109 2.0 5.4X10' 5.0X10·' 1.4X10' 7.9X10' 2.1X106 

-
' Pm-143 Promethium (61) 3.0 8.1X10' 3.0 8.1X10' 1.3X102 3.4X103 

Pm-144 7.0X10·' 1.9X10' 7.0X10·' 1.9X10' i 9.2X10' 2.5X1 03 

Pm-145 3.0X10' 8.1X102 1.0X10' 2.7X102 5.2 1.4X102 

Pm-147 4.0X10' 1.1X103 2.0 5.4X10' 3.4X10' 9.3X102 

Pm-148m @) 8.0X1Q·' 2.2X10' 7.0X1Q·' 1.9X10' 7.9X102 2.1X10' 

Pm-149 2.0 , 5.4X10' 6.0X10·' 1.6X10' 1.5X10· 4.0X105 

I pm-151 2.0 5.4X10' 6.0X10·' 1.6X10' 2.7X10' 7.3X105 

I Po-21 0 Polonium (84) 4.0X10' 1.1X103 2.0XW2 5.4X10·' 1.7X102 4.5X103 

I pr-142 Praseodymium (59) 4.0X10·' 1.1X10' 4.0X10· ' 1.1X10' 4.3X10' 1.2X106 

Pr-143 3.0 8.1X10' 6.0X10·' 1.6X10' 2.5X103 6.7X10' 

Pt-188 @) Platinum (78) 1.0 2.7X10' 8.0X10·' 2.2X10' 2.5X103 6.8X10' 

Pt-191 4.0 1.1X102 3.0 8.1X10' 8.7X103 2.4X105 

Pt-193 4.0X10' 1.1X103 4.0X10' 1.1X103 1.4 3.7X10' 

Pt-1 93m 4.0X10' 1.1 X1 03 5.0X10·' 1.4X10' 5.8X103 1.6X105 

Pt-195m 1.0X10' 2.7X102 5.0X10·' 1.4X10' 6.2X103 1.7X105 

I pt-197 2.0X10' 5.4X102 6.0X10·' 1.6X10' 3.2X10' 8.7X1Os 

Pt-197m 1.0X10' 2.7X102 6.0X1Q·' 1.6X10' 3.7X105 1.0X107 

Pu-236 Plutonium (94) 3.0X10' 8.1X102 3.0X10·3 8.1X10·2 2.0X10' 5.3X102 
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I Pu-237 2.0X10' 5.4X102 2.0X10' 5.4X102 4.5X102 1.2X10' 

Pu-238 1.0X10' 2.7X102 1.0X1O-3 2.7X10-2 6.3X10-' 1.7X10' 

I Pu-239 1.0X10' 2.7X102 1.0X1O-3 2.7X10-2 2.3X10-3 6.2X1O-2 

Pu-240 1.0X10' 2.7X102 1.0X10-3 2.7X1O-2 8.4X10-3 2.3X10-' 

I Pu-241 @) 4.0X10' 1.1X103 6. OX 10-2 1.6 3.8 1.0X102 

Pu-242 1.0X10' 2.7X102 1.0X10-3 2.7X10-2 1.5X10-' 3.9X10-3 

I Pu-244 @) 4.0X10-' 1.1X10' 1.0X10-3 2.7X10-2 6.7X10-7 1.8X10-5 

Ra-223 @) Radium (88) 4.0X10-' 1.1X10' 7.0X10-3 1.9X10-' 1.9X103 5.1X10' 

I Ra-224 @) 4.0X10-' 1.1X10' 2. OX 10-2 5.4X10-' 5.9X103 1.6X105 

Ra-225 (g) 2.0X10-' 5.4 4.0X10-3 1.1X10-' 1.5X103 3.9X10' 

I Ra-226 (g) 2.0X10-' 5.4 3.0X1O-3 8.1X10-2 3.7X10-2 1.0 

I Ra-228 (g) 6.0X1O-' 1.6X10' 2.0X1O-2 5.4X10-' 1.0X10' 2.7X102 

Rb-81 Rubidium (37) 2.0 5.4X10' 8.0X10-' 2.2X10' 3.1X105 8.4X106 

Rb-83 @) 2.0 5.4X10' 2.0 5.4X10' 6.8X102 1.8X10' 
-

Rb-84 1.0 2.7X10' 1.0 2.7X10' 1.8X103 4.7X10' 

Rb-86 5.0X1O-' 1.4X10' 5.0X1O-' 1.4X10' 3.0X103 8.1X10' 

Rb-87 Unlimited Unlimited Unlimited Unlimited 3.2X10-9 8.6X10-8 

Rb(nat) Unlimited Unlimited Unlimited Unlimited 6.7X106 1.8X106 

I Re-184 Rhenium (75) 1.0 2.7X10' 1.0 2.7X10' 6.9X102 1.9X10' 

I Re-184m 3.0 8.1X10' 1.0 2.7X10' 1.6X102 4.3X103 

Re-186 2.0 5.4X10' 6.0X10-' 1.6X10' 6.9X103 1.9X105 

Re-187 Unlimited Unlimited Unlimited Unlimited 1.4X10-9 3.8X10-8 

l Re-188 4.0X1O-' 1.1X10' 4.0X1O-' 1.1X10' 3.6X10' 9.8X105 

Re-189 @) 3.0 8.1X10' 6.0X1O-' 1.6X10' 2.5X10' 6.8X10s 

Re(nat) Unlimited Unlimited Unlimited Unlimited 0.0 2.4X10-8 

Rh-99 Rhodium (45) 2.0 5.4X10' 2.0 5.4X10' 3.0X103 8.2X10' 

Rh-101 4.0 1.1X102 3.0 8.1X10' 4.1X10' 1.1X103 

Rh-102 5.0X10-' 1.4X10' 5.0X10-' 1.4X10' 4.5X10' 1.2X103 

Rh-102m 2.0 5.4X10' 2.0 5.4X10' 2.3X102 6.2X103 

I Rh-103m 4.0X10' 1.1X103 4.0X10' 1.1X103 1.2X106 3.3X107 

Rh-105 1.0X10' 2.7X102 8_0X1O-' 2.2X10' 3.1X10' 8.4X10s 

Rn-222 @) Radon (86) 3.0X10-' 8.1 4.0X1O-3 1.1X10-' 5.7X103 1.5X10s 

I Ru-97 Ruthenium (44) 5.0 1.4X102 5.0 1.4X102 1.7X10' 4.6X10s 

! Ru-103 @) 2.0 5.4X10' 2.0 5.4X10' 1.2X103 3.2X10' 

I Ru-105 1.0 2.7X10' 6.0X1O-' 1.6X10' 2.5X1Os 6.7X106 

Ru-106 @) 2.0X1O-' 5.4 2.0X1O-' 5.4 1.2X102 3.3X103 

S-35 Sulphur (16) 4.0X10' 1.1X103 3.0 8.1X10' 1.6X103 4.3X10' 

Sb-122 Antimony (51) 4.0X1O-' 1.1X10' 4.0X10-' 1.1X10' 1.5X10' 4.0X10s 

Sb-124 6.0X10-' 1.6X10' 6. OX 10"' 1.6X10' 6_5X102 1.7X10' 

Sb-125 2.0 5.4X10' 1.0 2.7X10' 3.9X10' 1.0X103 

Sb-126 4.0X1O-' 1.1X10' 4.0X10-' 1.1X10' 3.1X103 8.4X10' 

Sc-44 Scandium (21 ) 5.0X10-' 1.4X10' 5.0X10-' 1.4X10' 6.7X10s 1.8X107 

Sc-46 5.0X1O-' 1.4X10' 5.0X10-' 1.4X10' 1.3X103 3.4X10' 

Sc-47 1.0X10' 2.7X102 7.0X10-' 1.9X10' 3.1X10' 8.3X105 

Sc-48 3.0X10-' 8.1 3.0X10-' 8.1 5.5X10' 1.5X106 

Se-75 Selenium (34) 3.0 8.1X10' 3.0 8.1X10' 5.4X102 1.5X10' 
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Se-79 4.0X10' 1.1X10' 2.0 5.4X10' 2.6X1O"' 7.0X10·2 

Si-31 Silicon (14) 6.0X10·' 1.6X10' 6.0X10·' 1.6X10' 1.4X106 3.9X107 

I Si-32 4.0X10' 1.1X10' 5.0XlO·' 1.4X10' 3.9 1.1X102 

Sm-145 Samarium (62) 1.0X10' 2.7X1<Y 1.0X10' 2.7X102 9.8X10' 2.6X10' 

Sm-147 Unlimited Unlimited Unlimited Unlimited 8.5X10·' 2.3X10·8 

Sm-151 4.0X10' 1. 1X10' 1.0X10' 2.7X102 9.7X10·' 2.6X10' 

Sm-153 9.0 2.4X102 6.0X10·' 1.6X10' 1.6X10' 4 .4X105 

Sn-113@) Tin (50) 4.0 1.1X102 2.0 5.4X10' 3.7X102 1.0X10' 

Sn-117m 7.0 1.9X102 4. OX 10" 1.1X10' 3.0X10' 8.2X10' 

Sn-119m 4.0X10' 1.1X10' 3.0X10' 8.1X102 1.4X102 3.7X10' 

Sn-121m @) 4.0X10' 1.1X10' 9.0X10·' 2.4X10' 2.0 5.4X10' 

Sn-123 8.0X10·' 2.2X10' 6.0XlO·' 1.6X10' 3.0X102 8.2X10' 

Sn-125 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 4.0X10' 1.1X105 

Sn-126@) 6.0X10·' 1.6X10' 4.0X10·' 1.1X10' 1.0X10·' 2.8X10·2 

Sr-82 @) Strontium (38) 2.0X10·' 5.4 2.0X10·' 5.4 2.3X10' 6.2X10' 

Sr-85 2.0 5.4X10' 2.0 5.4X10' 8.8X102 2.4X10' 

Sr-85m 5.0 1.4X102 5.0 1.4X102 1.2X106 3.3X107 

Sr-87m 3.0 8.1X10' 3.0 8.1X10' 4.8X105 1.3X107 

I Sr-89 6.0X10·' 1.6X10' 6.0X10·' 1.6X10' 1.1X10' 2.9X10' 

' Sr-90 @) 3.0XlO·' 8.1 3.0X10·' 8.1 5.1 1.4X102 

Sr-91 (~ 3.0X10·' 8.1 3.0XlO·' 8.1 1.3X105 3.6X106 

Sr-92 @) 1.0 2.7X10' 3.0X10·' 8.1 4.7X1 05 1.3X107 

IT(H-3) Tritium (1) 4.0X10' 1.1X10' 4.0X10' 1.1X10' 3.6X102 9.7X10' 

ITa-178 
I (long-lived) 

Tantalum (73) 1.0 2.7X10' 8.0XlO·' 2.2X10' 4.2X106 1.1X108 

Ta-179 3.0X10' 8.1X102 3.0X10' 8.1X102 4.1X10' 1.1X10' 

Ta-182 9.0X10·' 2.4X10' 5.0X10·' 1.4X10' 2.3X102 6.2X10' 

Tb-157 Terbium (65) 4.0X10' 1.1X10' 4.0X10' 1.1X10' 5.6X10·' 1.5X10' 

Tb-158 1.0 2.7X10' 1.0 2.7X10' 5.6X10·' 1.5X10' 

Tb-160 1.0 2.7X10' 6.0X10·' 1.6X10' 4.2X102 1.1X10' 

Tc-95m @) Technetium (43) 2.0 5.4X10' 2.0 5.4X10' 8.3X102 2.2X10' 

I Tc-96 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 1.2X10' 3.2X105 

Tc-96m @) 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 1.4X106 3.8X107 

Tc-97 Unlimited Unlimited Unlimited Unlimited 5.2X1O"5 1.4X10·' 

Tc-97m 4.0X10' 1.1X10' 1.0 2.7X10' 5.6X102 1.5X10· 

Tc-98 8.0X10·' 2.2X10' 7.0X10·' 1.9X10' 3.2X10·5 8.7X10·' 

I Tc-99 4.0X10' 1.1X10' 9.0X10·' 2.4X10' 6.3X10·' 1.7X10·2 

Tc-99m 1.0X10' 2.7X102 4.0 1.1X102 1.9X105 5.3X106 

Te-121 Tellurium (52) 2.0 5.4X10' 2.0 5.4X10' 2.4X10' 6.4X10' 

ITe-121m 5.0 1.4X102 3.0 8.1X10' 2.6X102 7.0X10' 

Te-123m 8.0 2.2X102 1.0 2.7X10' 3.3X102 8.9X10' 

Te-125m 2.0X10' 5.4X1<Y 9.0XlO·' 2.4X10' 6.7X102 1.8X10' 

Te-127 2.0X10' 5.4X102 7.0X10·' 1.9X10' 9.8X10' 2.6X106 

I Te-127m @) 2.0X10' 5.4X102 5.0X10·' 1.4X10' 3.5X102 9.4X10' 

Te-129 7.0XlO·' 1.9X10' 6.0XlO·' 1.6X10' 7.7X105 2.1X107 
. 

Te-129m @) 8.0X10·' 2.2X10' 4.0X10·' 1.1X10' 1.1X10' 3.0X10' 
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ITe-131m @) 7.0X10·' 1.9X10' 5.0X10-' 1.4X10' 3.0X104 8.0X105 

Te-132 @) 5.0X10-' 1.4X10' 4.0X10-' 1.1X10' 3.1X104 3.0X105 

' Th-227 Thorium (90) 1.0X10' 2.7X102 5.0X1Q-J 1.4X10-' 1.1X10J 3.1X104 

!Th-228 @) 5.0X1Q-' 1.4X10' 1.0X10-J 2.7XW2 3.0X10' 8.2X102 

! Th-229 5.0 1.4X102 5.0X1Q-4 1.4X10-2 7.9X10-J 2.1X10-' 

I Th-230 1.0X10' 2.7X102 1.0X10-J 2.7X10-2 7.6X10-4 2.1X10-2 

l Th-231 4.0X10' 1.1X10J 2.0X10-2 5.4X10-' 2.0X104 5.3X105 

Th-232 Unlimited Unlimited Unlimited Unlimited 4.0X1Q-9 1.1X10-7 

I Th-234 @) 3.0X1Q-' 8.1 3.0X10-' 8.1 8.6X102 2.3X104 

Th(nat) Unlimited Unlimited Unlimited Unlimited 8.1X1Q-9 2.2X10-7 

I Ti-44 @) Titanium (22) 5.0X10-' 1.4X10' 4.0XW' 1.1X10' 6.4 1.7X102 

' TI-200 Thallium (81 ) 9.0XW' 2.4X10' 9.0X10-' 2.4X10' 2.2X104 6.0X105 

TI-201 1.0X10' 2.7X102 4.0 1.1X102 7.9X10J 2.1X105 

ITI-202 2.0 5.4X10' 2.0 5.4X10' 2.0X10J 5.3X104 

TI-204 1.0X10' 2.7X102 7.0X1Q-' 1.9X10' 1.7X10' 4.6X102 

ITm-167 Thulium (69) 7.0 1.9X102 8.0X10-' 2.2X10' 3.1X10J 8.5X104 

Tm-170 3.0 8.1X10' 6.0X1Q-' 1.6X10' 2.2X102 6.0X10J 

Tm-171 4.0X10' 1.1X10J 4.0X10' 1.1X10J 4.0X10' 1.1X10J 

, U-230 (fast Uranium (92) 4.0X10' 1.1X10J 1.0X10-' 2.7 1.0X10J 2.7X10· 
lung 
absorption) 
@)(Q) 

I U-230 4.0X10' 1.1X10J 4.0X10-J 1.1X10-' 1.0X10J 2.7X104 
(medium 
lung 
absorption) 
(g)~ 

U-230 (slow 3.0X10' 8.1X102 3.0X10-J 8.1X10-2 1.0X10J 2.7X104 
lung 
absorption) 
@)(f) 

, U-232 (fast 4.0X10' 1.1X10J 1.0X1Q-2 2.7X10- ' 8.3XW' 2.2X10' 
lung 
absorption) 
(Q) 

I U-232 4.0X10' 1. 1X10J 7.0X1Q-J 1.9X10-' 8.3X10-' 2.2X10' 
(medium 
lung 
absorption) 

~ 

U-232 (slow 1.0X10' 2.7X102 1.0X10-J 2.7XW2 8.3X10-' 2.2X10' 
lung 
absorption) 
(f) 

U-233 (fast 4.0X10' 1.1X10J 9.0X10-2 2.4 3.6XW4 9.7X10-J 

! Iung 
absorption) 
(Q) 

U-233 4.0X10' 1.1X10J 2.0X10-2 5.4X10-' 3.6X10-4 9.7X10-J 

(medium 
lung 
absorption) 
~ 

U-233 (slow 4.0X10' 1.1X10J 6.0XWJ 1.6X10-' 3.6X10" 9.7X10-J 

lung 
I absorption) 
(f) 

I U-234 (fast 4.0X10' 1.1X10J 9.0X10-2 2.4 2.3X10" 6.2XWJ 
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I lung 
I absorption) 

(Q) 

I U-234 4.0X10' 1.1X103 2.0X10·2 5.4XlO·' 2.3X10" 6.2X1O·3 

(medium 
lung 

I absorption) 
(~ 

I U-234 (slow 4.0X10' 1.1X103 6.0X10·3 1.6X10·1 2.3X10" 6.2X10·3 

I lung 
absorption) 

I(f) 

U-235 (all Unlimited Unlimited Unlimited Unlimited 8.0X10·8 2.2X10·6 

I lung 
absorption 
types) 
(ID, (Q), ~,(f) 

U-236 (fast Unlimited Unlimited Unlimited Unlimited 2.4X10·6 6.5X10·' 
lung 
absorption) 
(Q) 

U-236 4.0X10' 1.1X103 2.0X10·2 5.4X10·' 2.4X10·6 6.5X10·' 
(medium 
lung 
absorption) 
~ 

I U-236 (slow 
lung 4.0X10' 1.1X103 6.0X1O·3 1.6X10·' 2.4X10-6 6.5XlO·' I ~sorptiOn) 

I U-238 (all Unlimited Unlimited Unlimited Unlimited 1.2X10·8 3.4X10·7 

lung 
absorption I types) 
(Q),~,(f) 

U (nat) Unlimited Unlimited Unlimited Unlimited 2.6XW8 7.1X10·7 

I U (enriched Unlimited Unlimited Unlimited Unlimited See Table A- See Table A-4 
to 20% or 4 
less) (g) 

U (dep) Unlimited Unlimited Unlimited Unlimited See Table A- (See Table A-
4 3) 

V-48 Vanadium (23) 4.0X10·' 1.1X10' 4.0X10·' 1.1X10' 6.3X103 1.7X10' 

,V-49 4.0X10' 1.1X103 4.0X10' 1.1X103 3.0X102 8.1X103 

W-178 (ID Tungsten (74) 9.0 2.4X102 5.0 1.4X102 1.3X103 3.4X10· 

W-181 3.0X10' 8.1X102 3.0X10' 8.1X102 2.2X102 6.0X103 

W-185 4.0X10' 1.1X103 8.0X10·' 2.2X10' 3.5X102 9.4X103 

W-187 2.0 5.4X10' 6.0X1O·' 1.6X10' 2.6X10· 7.0X10' 

W-188 (ID 4.0X10·' 1.1X10' 3.0X10·' 8.1 3.7X102 1.0X10· 

I Xe-122 (ID Xenon (54) 4.0X10·' 1.1X10' 4.0XW' 1.1X10' 4.8X10· 1.3X106 

Xe-123 2.0 5.4X10' 7. OX 10.' 1.9X10' 4.4X10' 1.2X107 

Xe-127 4.0 1.1X102 2.0 5.4X10' 1.0X103 2.8X10· 

Xe-131m 4.0X10' 1.1X103 4.0X10' 1.1X103 3.1X103 8.4X10' 

Xe-133 2.0X10' 5.4X102 1.0X10' 2.7X102 6.9X103 1.9X10' 

Xe-135 3.0 8.1X10' 2.0 5.4X10' 9.5X10· 2.6X106 

Y-87 (ID Yttrium (39) 1.0 2.7X10' 1.0 2.7X10' 1.7X10' 4.5X10' 

Y-88 4.0X1O·' 1.1 X10' 4.0X10·' 1.1X10' 5.2X102 1.4X10' 

Y-90 3.0X10·' 8.1 3.0X10·' 8.1 2.0X10' 5.4X105 

Y-91 6.0X1O·' 1.6X10' 6.0X1O·' 1.6X10' 9.1X102 2.5X10' 
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\ 

Y-91m 2.0 5.4X10' 2.0 5.4X10' 1.5X106 4.2X107 

I Y-92 2.0X10" 5.4 2.0X10" 5.4 3.6X105 9.6X106 

IY-93 3.0X10" 8.1 3.0X10" 8.1 1.2X105 3.3X106 

Yb-169 Ytterbium (70) 4.0 1.1X10z 1.0 2.7X10' 8.9X10z 2.4X10' 

Yb-175 3.0X10' 8.1X10z 9.0X10" 2.4X10' 6.6X103 1.8X105 

Zn-65 Zinc (30) 2.0 5.4X10' 2.0 5.4X10' 3.0X10z 8.2X103 

.Zn-69 3.0 8.1X10' 6.0X10" 1.6X10' 1.8X106 4.9X107 

Zn-69m (ill 3.0 8.1X10' 6.0X10" 1.6X10' 1.2X105 3.3X106 

Zr-88 Zirconium (40) 3.0 8.1X10' 3.0 8.1X10' 6.6X10z 1.8X10' 

Zr-93 Unlimited Unlimited Unlimited Unlimited 9.3X10·5 2.5X10·3 

Zr-95 (§) 2.0 5.4X10' 8.0X10" 2.2X10' 7.9X10z 2.1X10' 

Zr-97 (ill 4.0X10" 1.1X10' 4.0XlO" 1.1X10' 7.1X10' 1.9X106 
a A , and/or Az values Include contnbutlons from daughter nuclides with half-lives less than 10 days. 
b The values of A, and Az in Curies (Ci) are approximate and for information only; the regulatory standard units are Terabecquerels (TBq) , (see 
paragraph (1) of Schedule 10-6 of this appendix.) 
C The quantity may be determined from a measurement of the rate of decay or a measurement of the radiation level at a prescribed distance 
from the source . 
d These values apply only to compounds of uranium that take the chemical form of UF6, UOzFz and U02(N03)z in both normal and accident 
conditions of transport. 
e These values apply only to compounds of uranium that take the chemical form of U03, UF. , UCI. and hexavalent compounds in both normal 
and accident conditions of transport . 
r 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. 
h A , = 0.1 TBq (2 .7 Ci) and Az = 0.001 TBq (0.027 Ci) for Cf-252 for domestic use. 
i Az = 0.74 TBq (20 Ci) for Mo-99 for domestic use. 

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

Activity 
Symbol of Element and atomic 

Activity concentration 
concentration for 

Activity limit for Activity limit for 

radionuclide number 
for exempt material 

exempt material 
exempt exempt 

(Bq/g) 
(Ci/g) 

consignment (Bq) consignment (Ci) 

I Ac-225 Actinium (89) 1.0X10' 2.7X10"o 1.0X10' 2.7X10·7 

Ac-227 1.0X10" 2.7X10"z 1.0X103 2.7X10·8 

I Ac-228 1.0X10' 2.7X10'1O 1.0X106 2.7XW5 

Ag-105 Silver (47) 1.0X10z 2.7X10'· 1.0X106 2.7X10·5 

Ag-108m (Q) 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Ag-110m 1.0X10' 2.7X10"o 1.0X106 2.7X10·5 

Ag-111 1.0X103 2.7XWB 1.0X106 2.7X10·5 

AI-26 Aluminum (13) 1.0X10' 2.7X10"o 1.0X105 2.7X10·6 
. 

Am-241 Americium (95) 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Am-242m (Q) 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Am-243 (Q) 1.0 2.7X10·11 1.0X103 2.7X10·8 

I Ar-37 Argon (18) 1.0X106 2.7X10·5 1.0X108 2.7X10·3 

I Ar-39 1.0X107 2.7X10" 1.0X10' 2.7X10·7 

Ar-41 1.0X10Z 2.7X10'· 1.0X10· 2.7X10'z 

As-72 Arsenic (33) 1.0X10' 2.7X10' 1O 1.0X105 2.7X10·6 

IAs-73 1.0X103 2.7XWB 1.0X107 2.7X10" 

I As-74 1.0X10' 2.7X10' 1O 1.0X106 · 2.7X10·5 

As-76 1.0X10z 2.7X10'· 1.0X105 2.7X10-6 

As-77 1.0X103 2.7X10·B 1.0X106 2.7X10·5 

At-211 Astatine (85) 1.0X103 2.7X10·8 1.0X107 2.7X10" 

Au-193 Gold (79) 1.0X10z 2.7X10'· 1.0X107 2.7X10" 
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Au-194 1.0X10' 2.7X10-' o 1.0X106 2.7X10-5 

Au-195 1.0X102 2.7X10-9 1.0X107 2.7X10" 

Au-198 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Au-199 1.0X102 2.7XlO-9 1.0X106 2.7XlO-5 

Ba-131 Barium (56) 1.0X102 2.7XlO-9 1.0X106 2.7X10-5 

. Ba-133 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Ba-133m 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

I Ba-140(Q) 1.0X10' 2.7XlO-'o 1.0X105 2.7X10-6 

I Be-7 Beryllium (4) 1.0X103 2.7X10-6 1.0X107 2.7X10" 

Be-lO 1.0X10' 2.7XlO-7 1.0X106 2.7X10-5 

Bi-205 Bismuth (83) 1.0X10' 2.7X10-' o 1.0X106 2.7XlO-5 

Bi-206 1.0X10' 2.7X10-'o 1.0X105 2.7X10-6 

Bi-207 1.0X10' 2.7XlO-'o 1.0X106 2.7X10-5 

! Bi-21 0 1.0X103 2.7XlO-6 1.0X106 2.7XlO-5 

Bi-210m 1.0X10' 2.7X10-'o 1.0X105 2.7X10-6 

I Bi-212 (Q) 1.0X10' 2.7X10-' o 1.0X105 2.7X10-6 

Bk-247 Berkelium (97) 1.0 2.7X10-" 1.0X10' 2.7X10-7 

Bk-249 1.0X103 2.7X10-ll 1.0X106 , 2.7X1Q"5 

Br-76 Bromine (35) 1.0X10' 2.7X10-1O 1.0X105 2.7X10-6 

I Br-77 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Br-82 1.0X10' 2.7X10-'o 1.0X106 2.7X10-5 

C-11 Carbon (6) 1.0X10' 2.7X10-'o 1.0X106 2.7X10-5 

C-14 1.0X10' 2.7X10-7 1.0X107 2.7X10-' 

I Ca-41 Calcium (20) 1.0X105 2. 7X 10-6 1.0X107 2.7X10-4 

Ca-45 1.0X10' 2.7X10-7 1_0X107 2.7X10" 

Ca-47 1.0X10' 2.7X10-'o 1.0X106 2.7XlO-5 

I Cd-1 09 Cadmium (48) 1.0X10' 2.7X10-7 1.0X106 2.7X10-5 

Cd-113m 1.0X103 2.7XlO-6 1.0X106 2.7X10-5 

Cd-115 1.0X1~ 2.7X10-9 1.0X106 2.7XlO-5 

Cd-115m 1.0X103 2.7X10-6 1.0X106 2.7XlO-5 

Ce-139 Cerium (58) 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Ce-141 1.0X102 2.7XlO-9 1.0X107 2.7X10" 

Ce-1 43 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Ce-144 (Q) 1.0X102 2.7X10-9 1.0X105 2.7X10-6 

Cf-248 Californium (98) 1.0X10' 2.7X10-'o 1.0X10' 2.7X10-7 

I Cf-249 1.0 2.7X10-11 1.0X103 2.7XlO-6 
- . 

Cf-250 1.0X10' 2.7X10-'o 1.0X10' 2.7X10-7 

I Cf-251 1.0 2.7X10-" 1.0X103 2.7XlO-8 

Cf-252 1.0X10' 2.7X10-'o 1.0X10' 2.7X1Q"7 

Cf-253 1.0X102 2.7X10-9 1.0X105 2.7X10-6 

, Cf-254 1.0 2.7X10-" 1.0X103 2.7XlO-6 

CI-36 Chlorine (17) 1.0X10' 2.7X10-7 1.0X106 2.7X10-5 

; CI-38 1.0X10' 2.7X10-'o 1.0X105 2.7X10-6 

Cm-240 Curium (96) 1.0X102 2.7X10-9 1.0X105 2.7X10-6 

Cm-241 1.0X102 2.7X10-9 1.0X10" 2.7X10-5 

Cm-242 1.0X102 2.7X10-9 1.0X105 2.7X10-6 
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Cm-243 1.0 2.7X10·" 1.0X10' 2.7X10·7 

Cm-244 1.0X10' 2.7X10" O 1.0X10' 2.7X1O'7 

Cm-245 1.0 2.7X10'" 1.0X103 2.7X10·8 

Cm-246 1.0 2.7X10'" 1.0X103 2.7X10-8 

Cm-247 1.0 2.7X10'" 1.0X10· 2.7X10·7 

Cm-248 1.0 2.7X10'" 1.0X103 2.7X10·8 

Co-55 Cobalt (27) 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

Co-56 1.0X10' 2.7X10·1O 1.0X105 2.7X10-8 

Co-57 1.0X102 2.7X10" • 1.0X108 2.7X10·5 

Co-58 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Co-58m 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

I Co-60 1.0X10' 2.7X10" O 1.0X105 2.7X10-8 

Cr-51 Chromium (24) 1.0X103 · 2.7X10·8 1.0X107 2.7X10" 

Cs-1 29 Cesium (55) 1.0X102 2.7X10" 1.0X105 2.7X10·6 

Cs-131 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

, Cs-132 1.0X10' 2.7X10·1O 1.0X105 2.7X10·6 

! Cs-134 1.0X10' 2.7X10" O 1.0X10' 2.7X1O'7 

Cs-134m 1.0X103 2.7X10·8 1.0X105 2.7X10-8 

I Cs-135 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Cs-136 1.0X10' 2.7X10" O 1.0X105 2.7X10·6 

Cs-137 (Q) 1.0X10' 2.7X10" O 1.0X10' 2.7X10·7 

Cu-64 Copper (29) 1.0X102 2.7X10" 1.0X106 2.7X10·5 

I Cu-67 1.0X102 2.7X10" 1.0X106 2.7X10·5 

Dy-159 Dysprosium (66) 1.0X103 2.7X10·8 1.0X107 2.7X10" 

: Dy-165 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

I Dy-166 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

Er-169 Erbium (68) 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Er-171 1.0X102 2.7X10" 1.0X106 2.7X10·5 

Eu-147 Europium (63) 1.0X102 2.7X10" 1.0X106 2.7X10·5 

\ Eu-148 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Eu-149 1.0X102 2.7X10" 1.0X107 2.7X10" 

' Eu-150 (short 1.0X103 2.7X10·8 1.0X106 2.7X10·5 
lived) 

Eu-150 (long 
1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

lived) 

Eu-152 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Eu-152m 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

I Eu-154 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Eu-155 1.0X102 2.7X10" 1.0X107 2.7X10" 

Eu-156 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

F-18 Fluorine (9) 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Fe-52 Iron (26) 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Fe-55 1.0X10' 2.7X10·7 1.0X106 2.7X10·5 

' Fe-59 1.0X10' 2.7X10'1O 1.0X106 2.7X10·5 

Fe-60 1.0X102 2.7X10·9 1.0X105 2.7X10-8 

Ga-67 Gallium (31) 1.0X102 2.7X10" 1.0X106 2.7X10·5 

Ga-68 1.0X10' 2.7X10" O 1.0X105 2.7X10·6 
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Ga-72 1.0X10' 2.7X10" O 1.0X105 2. 7X 10'6 

Gd-1 46 Gadolinium (64) 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

Gd-148 1.0X10' 2.7X10" O 1.0X10' 2.7X10·7 

1 Gd-153 1.0X102 2.7X10·9 1.0X107 2.7X10" 

Gd-159 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

Ge-68 Germanium (32) 1.0X10' 2.7X10" O 1.0X105 2.7X10-6 

Ge-71 1.0X10' 2.7X10·7 1.0X108 2.7X10·3 

I Ge-77 1.0X10' 2.7X10" O 1.0X105 2.7X10·6 

Hf-172 Hafnium (72) 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Hf-175 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

Hf-181 1.0X10' 2.7X10·1O 
1.0X108 2.7X10·5 

Hf-182 1.0X102 2.7X10·9 1.0X1 08 2.7X10·5 

Hg-194 Mercury (80) 1.0X10' 2.7X10" O 1.0X108 2.7X10·5 

Hg-195m 1.0X102 2.7X10·9 1.0X108 2.7X10·5 

Hg-197 1.0X102 2.7X10·9 1.0X107 2.7X10" 

I Hg-197m 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

Hg-203 1.0X102 2.7X10·9 1.0X105 2.7X10-6 

Ho-166 Holmium (67) 1.0X103 2.7X10·8 1.0X105 2.7X10·6 

Ho-166m 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

11-123 Iodine (53) 1.0X102 2.7X10·9 1.0X107 2.7X10" 

1-124 1.0X10' 2 .7X10" O 1.0X106 2.7X10·5 

1-125 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

1-126 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

' 1-129 1.0X102 2.7X10·9 1.0X105 2.7X10·6 

1-131 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

1-132 1.0X10' 2 .7X10" O 1.0X105 2.7X10·6 

1-133 1.0X10' 2 .7X10" O 1.0X106 2.7X10·5 

' 1-134 1.0X10' 2.7X10" O 1.0X105 2.7X10-6 

1-135 1.0X10' 2.7X10·1O 1.0X108 2.7X10·5 

I ln-111 Indium (49) 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

In-113m 1.0X102 2.7X1O'9 1.0X108 2.7X10·5 

l in-114m 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

In-115m 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

Ir-1 89 Iridium (77) 1.0X102 2.7X10·9 1.0X107 2.7X10" 

Ir-1 90 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Ir-192 1.0X10' 2.7X10" O 1.0X10' 2.7X10·7 

Ir-1 94 1.0X102 2.7X10·9 1.0X105 2.7X10·6 

I K-40 Potassium (19) 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

K-42 1.0X102 2.7X10·9 1.0X106 2.7X10·5 

K-43 1.0X10' 2.7X10" O 1.0X106 2.7X10·5 

Kr-81 Krypton (36) 1.0X10' 2.7X10" 1.0X107 2.7X10" 

Kr-85 1.0X105 2.7X10-6 1.0X10' 2 .7X10·7 

Kr-85m 1.0X103 2.7X10·8 1.0X10'0 2.7X10" 

I Kr-87 1.0X102 2.7X10·9 1.0X109 2.7X10·2 

I La-137 Lanthanum (57) 1.0X103 2.7X10·8 1.0X10' 2.7X10" 

I La-140 1.0X10' 2.7X10" O 1.0X105 2.7X10·6 
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Lu-172 Lutetium (71) 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

! Lu-173 1.0X102 2.7X10·Q 1.0X107 2.7X10·' 

I Lu-174 1.0X102 2.7X10·Q 1.0X107 2.7X10" 

Lu-174m 1.0X102 2.7X10·9 1.0X107 2.7X10" 

I Lu-177 1.0X103 2.7X10" 1.0X107 2.7X10·' 

Mg-28 Magnesium (12) 1.0X101 2 .7X10·1O 1.0X105 2.7X10·6 

Mn-52 Manganese (25) 1.0X101 2.7X10·1O 1.0X105 2.7X10-ll 

Mn-53 1.0X10' 2.7X10·7 1.0X10Q 2.7X10·2 

Mn-54 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

I Mn-56 1.0X101 2.7X10·1O 1.0X105 2.7X10-ll 

Mo-93 Molybdenum (42) 1.0X103 2.7X10·8 1.0X108 2.7X10·3 

Mo-99 1.0X102 2.7X10·Q 1.0X106 2.7X10·5 

N-13 Nitrogen (7) 1.0X102 2.7X10·Q 1.0X10Q 2.7X10·2 

Na-22 Sodium (11) 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Na-24 1.0X101 2.7X10·1O 1.0X105 2.7X10-ll 

Nb-93m Niobium (41) 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Nb-94 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Nb-95 1.0X101 2.7X10·1O 1.0X106 2 .7X10·5 

Nb-97 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Nd-147 Neodymium (60) 1.0X102 2 .7X10·9 1.0X106 2.7X10·5 

I Nd-149 1.0X102 2.7X10·Q 1.0X106 2.7X10·5 

Ni-59 Nickel (28) 1.0X10' 2.7X10·7 1.0X108 2.7X10·3 

Ni-63 1.0X105 2.7X10-ll 1.0X108 2.7X10·3 

I Ni-65 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Np-235 Neptunium (93) 1.0X103 2.7X10·8 1.0X107 2.7X10·' 

Np-236 (short- 1.0X103 2.7X10·8 1.0X107 2 .7X10·4 

lived) 

Np-236 (Iong- 1.0X1OZ 2.7X10·Q 1.0X105 2.7X10-ll 
lived) 

Np-237 (Q) 1.0 2 .7X10·11 1.0X103 2.7X10·8 

1 Np-239 1.0X102 2.7X10·Q 1.0X107 2.7X10·4 

05-185 Osmium (76) 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

05-191 1.0X102 2.7X10·Q 1.0X107 2.7X10·' 

05-191 m 1.0X103 2.7X10·8 1.0X107 2.7X10·' 

05-193 1.0X102 2.7X10·Q 1.0X106 2 .7X10·5 

05-194 1.0X1OZ 2.7X10·9 1.0X105 2.7XHj-ll 

I p-32 Phosphorus (15) 1.0X103 2.7X10·8 1.0X105 2.7X10-ll 

I p-33 1.0X105 2.7X10·6 1.0X108 2 .7X10·3 

Pa-230 Protactinium (91) 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Pa-231 1.0 2.7X10·11 1.0X103 2.7X10·8 

Pa-233 1.0X102 2.7X10·Q 1.0X107 2.7X10·' 

Pb-201 Lead (82) 1.0X101 2.7X10·1O 1.0X106 2.7X10·5 

Pb-202 1.0X103 2.7X10·8 1.0X106 2 .7X10·5 

Pb-203 1.0X102 2.7X10·Q 
1.0X106 2.7X10·5 

Pb-205 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Pb-21 0 (Q) 1.0X101 2.7X10·1O 1.0X10' 2 .7X10·7 

I Pb-212 (Q) 1.0X101 2.7X10·1O 1.0X105 2.7X10·6 
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Pd-103 Palladium (46) 1.0X103 2.7X10-8 1.0X10B 2.7X10·3 
-

Pd-107 1.0X10s 2.7X10·6 1.0X10B 2.7X10·3 

I Pd-109 1.0X103 2.7X10·B 1.0X10B 2.7X10·S 

Pm-143 Promelhium (61) 1.0X102 2.7X10·
g 1.0X10B 2.7X10·s 

Pm-144 1.0X101 2.7X10·'o 1.0X106 2.7X10·S 

Pm-145 1.0X103 2.7X10-8 1.0X107 2.7X10·' 

Pm-147 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

Pm-148m 1.0X10' 2.7X10·'o 1.0X10B 2.7X10·s 

Pm-149 1.0X103 2.7X10·B 1.0X10" 2.7X10·s 

Pm-151 1.0X102 2.7X10·
g 1.0X10B 2.7X10·s 

Po-210 Polonium (84) 1.0X10' 2.7X10·'o 1.0X10' 2.7X10·7 

Pr-142 Praseodymium (59) 1.0X102 2.7X10·
g 1.0X10s 2.7X10·" 

Pr-143 1.0X10' 2.7X10·7 1.0X10" 2.7X10·s 

PI-188 Plalinum (78) 1.0X10' 2.7X10·'o 1.0X10" 2.7X10·s 

PI-191 1.0X102 2.7X10·g 1.0X10B 2.7X10·s 

PI-193 1.0X10' 2.7X10·7 1.0X107 2. 7X 10"' 

PI-193m 1.0X103 2.7X10·B 1.0X107 2.7X10·' 

PI-195m 1.0X102 2.7X10·g 1.0X10B 2.7X10·s 

PI-197 1.0X103 2.7X10·B 1.0X106 2.7X10·s 

PI-197m 1.0X102 2.7X10·
g 

1.0X106 2.7X10·S 

j Pu-236 Plulonium (94) 1.0X10' 2.7X10·'o 1.0X10' 2.7X10·7 

Pu-237 1.0X103 2.7X10·B 1.0X107 2.7X10" 

Pu-238 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Pu-239 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Pu-240 1.0 2.7X10·11 1.0X103 2.7X10·B 

Pu-241 1.0X102 2.7X10·
g 1.0X10s 2.7X10·B 

Pu-242 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Pu-244 1.0 2.7X10·11 1.0X10' 2.7X10·7 

Ra-223 (Q) Radium (88) 1.0X102 2.7X10·g 1.0X10s 2.7X10·6 

I Ra-224 (Q) 1.0X10' 2.7X10·'o 1.0X10s 2.7X10-8 

Ra-225 1.0X102 2.7X10·
g 1.0X1Os 2.7X10-8 

Ra-226 (Q) 1.0X10' 2.7X10·1O 1.0X10' 2.7X10·7 

Ra-228 (Q) 1.0X10' 2.7X10·'o 1.0X1Os 2.7X10-8 

Rb-81 Rubidium (37) 1.0X10' 2.7X10·1O 1.0X106 2.7X10·S 

Rb-83 1.0X102 2.7X10·
g 

1.0X106 2.7X10·S 

Rb-84 1.0X101 2.7X10·'o 1.0X106 2.7X10·S 

Rb-86 1.0X102 2.7X10·
g 1.0X1Os 2.7X10-6 

I Rb-87 1.0X10' 2.7X10·7 1.0X107 2.7X10" 
I 

Rb(nat) 1.0X10' 2.7X10·7 1.0X107 2.7X10·' 

Re-184 Rhenium (75) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·s 

Re-184m 1.0X102 2.7X10·g 
1.0X10" 2.7X10·s 

Re-186 1.0X103 2.7X10·B 1.0X10" 2.7X10·s 

Re-187 1.0X106 2.7X10·s 1.0X10
g 2.7X10·2 

Re-188 1.0X102 2.7X10·
g 1.0X10s 2.7X10·B 

Re-189 1.0X102 2.7X10·g 
1.0X106 2.7X10·S 

Re(nat) 1.0X106 2.7X10·s 1.0X10
g 2.7X10·2 
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Rh-99 Rhodium (45) 1.0X10' 2.7X10·1O 1.0X106 2.7X10·5 

I Rh-101 1.0X102 2.7X10·
g 1.0X107 2.7X10" 

Rh-102 1.0X10' 2.7X10·'O 1.0X106 2.7X10·5 

Rh-102m 1.0X102 2.7X10·
g 

1.0X10· 2.7X10·5 

Rh-103m 1.0X1 D· 2.7X10·7 1.0X10· 2.7X10·3 

I Rh-105 1.0X102 2.7X10·
g 

1.0X107 2.7X10·' 

Rn-222 (Q) Radon (86) 1.0X10' 2.7X10·1O 1.0X10· 2.7X10·3 

Ru-97 Ruthenium (44) 1.0X102 2.7X10·
g 1.0X107 2.7X10·' 

Ru-103 1.0X102 2.7X10·
g 

1.0X10· 2.7X10·5 

Ru-105 1.0X10' 2.7X10·'o 1.0X106 2.7X1O·5 

l Ru-106 (Q) 1.0X102 2.7X10·
g 

1.0X105 2.7X10-6 

I S-35 Sulphur (16) 1.0X105 2.7X10-6 1.0X108 2.7X10·3 

Sb-122 Antimony (51) 1.0X102 2.7X10·
g 

1.0X10' 2.7X10·7 

Sb-124 1.0X10' 2.7X10·'o 1.0X106 2.7X10·5 

Sb-125 1.0X102 2.7X10·g 1.0X106 2.7X10·5 

Sb-126 1.0X10' 2.7X10·'o 1.0X105 2.7X10·6 

Sc-44 Scandium (21) 1.0X10' 2.7X10·'o 1.0X105 2.7X10-6 

j SC-46 1.0X10' 2.7X10·'o 1.0X106 2.7X10·5 

Sc-47 1.0X102 2.7X10·g 
1.0X106 2.7X10·5 

Sc-48 1.0X10' 2.7X10·'o 1.0X1 05 2.7X10-6 

Se-75 Selenium (34) 1.0X102 2.7X10·g 1.0X106 2.7X10·5 

Se-79 1.0X10' 2.7X10·7 1.0X107 2.7X10·' 

Si-31 Silicon (14) 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

Si-32 1.0X103 2.7X10·8 1.0X106 2.7X1O·5 

Sm-145 Samarium (62) 1.0X102 2.7X10·g 1.0X107 2.7X10·' 

I Sm-147 1.0X10' 2.7X10·'o 1.0X10' 2.7X1O"7 

I Sm-151 1.0X10' 2.7X10·7 1.0X108 2.7X10·3 

, Sm-153 1.0X102 2.7X10·g 1.0X106 2.7X1O·5 

Sn-113 Tin (50) 1.0X103 2.7X10·8 1.0X107 2.7X10" 

Sn-117m 1.0X102 2.7X10·g 1.0X106 2.7X10·5 

Sn-119m 1.0X103 2.7X10-8 1.0X107 2.7X10" 

Sn-121m 1.0X103 2.7X10·8 1.0X107 2.7X10·' 

Sn-123 1.0X103 2.7X10-8 1.0X106 2.7X10·5 

Sn-125 1.0X102 2.7X10·g 1.0X105 2.7X1O·· 

, Sn-126 1.0X10' 2.7X10·'o 1.0X105 2.7X10·6 

Sr-82 Strontium (38) 1.0X10' 2.7X10·'o 1.0X105 2.7X10" 

Sr-85 1.0X102 2.7X10·g 
1.0X106 2.7X10·5 

Sr-85m 1.0X102 2.7X10·
g 

1.0X107 2.7X1O·4 

I Sr-87m 1.0X102 2.7X10·g 
1.0X106 2.7X10·5 

Sr-89 1.0X103 2.7X10·8 1.0X106 2.7X10·5 

Sr-90 (Q) 1.0X102 2.7X10·g 
1.0X10' 2.7X10·7 

Sr-91 1.0X10' 2.7X10·'o 1.0X105 2.7X10" 

Sr-92 1.0X10' 2.7X10·' o 1.0X106 2.7X10·5 

T(H-3) Tritium (1) 1.0X106 2.7X10·s 1.0X10
g 

2.7X1O·2 

Ta-178 (Iong-
Tantalum (73) 1.0X10' 2.7X10·'o 1.0X106 2.7X10·5 

I lived) 
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' Ta-179 1.0X103 2.7X10-8 1.0X107 2.7X10" 

Ta-182 1.0X10' 2.7XlO-1O 1.0X10' 2.7XlO-7 

Tb-157 Terbium (65) 1.0X10' 2.7XlO-7 1.0X107 2.7X10-' 

! Tb-158 1.0X10' 2.7XlO-1O 1.0X106 2.7XlO-5 

Tb-160 1.0X10' 2.7X10-1O 1.0X106 2.7XlO-5 

Tc-95m Technetium (43) 1.0X10' 2.7XlO-1O 1.0X106 2.7X10-5 

Tc-96 1.0X10' 2.7XlO-1O 1.0X10B 2.7X10-5 

Tc-96m 1.0X103 2.7XlO-8 1.0X107 2.7X10" 

I Tc-97 1.0X103 2.7X10-8 1.0X108 2.7X10-3 

Tc-97m 1.0X103 2.7X10-8 1.0X107 2.7X10-' 

Tc-98 1.0X10' 2.7XlO-1O 1.0X10B 2.7X10-5 

Tc-99 1.0X10' 2.7X10-7 1.0X107 2.7X10-' 

Tc-99m 1.0X102 2.7X10-9 1.0X107 2.7X10-' 

Te-121 Tellurium (52) 1.0X10' 2.7X10-1O 1.0X106 2.7XlO-5 

Te-121m 1.0X102 2.7X10-9 1.0X105 2.7X10-8 

Te-123m 1.0X102 2.7X10-9 1.0X107 2.7X10-' 

Te-125m 1.0X103 2.7X10-8 1.0X107 2.7X10-' 

Te-127 1.0X103 2.7XlO-8 1.0X106 2.7XlO-5 

Te-127m 1.0X103 2.7X10-8 1.0X107 2.7X10-' 

Te-129 1.0X102 2.7X10-9 1.0X106 2.7X10-5 

ITe-129m 1.0X103 2.7X10-8 1.0X106 2.7X10-5 

Te-131m 1.0X10' 2.7XlO-1O 1.0X106 2.7XlO-5 

Te-132 1.0X102 2.7X10-9 1.0X107 2.7X10" 

Th-227 Thorium (90) 1.0X10' 2.7X10-1O 1.0X10' 2.7XlO-7 

I Th-228 (Q) 1.0 2.7X10-11 1.0X10' 2.7XlO-7 

I Th-229 (Q) 1.0 2.7X10-11 1.0X103 2.7XlO-8 

Th-230 1.0 2.7X10-11 1.0X10' 2.7XlO-7 

Th-231 1.0X103 2.7XlO-8 1.0X107 2.7X10" 

Th-232 1.0X10' 2.7X10-1O 1.0X10' 2.7X10-7 

Th-234 (Q) 1.0X103 2.7XlO-8 1.0X105 2.7X10-8 

Th (nat) (Q) 1.0 2.7X10-11 1.0X103 2.7XlO-8 
-

Ti-44 Titanium (22) 1.0X10' 2.7XlO-1O 1.0X105 2.7XlO-6 

TI-200 Thallium (81) 1.0X10' 2.7X10- 1O 1.0X106 2.7X10-5 

TI-201 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

TI-202 1.0X102 2.7X10-9 1.0X106 2.7X10-5 

l TI-204 1.0X10' 2.7X10-7 1.0X10' 2.7XlO-7 

Tm-167 Thulium (69) 1.0X102 2.7X10-9 1.0X106 2.7XlO-5 

Tm-170 1.0X103 2.7X10-8 1.0X106 2.7XlO-5 

Tm-171 1.0X10' 2.7X10-7 1.0X108 2.7X10-3 

U-230 (fast Uranium (92) 1.0X10' 2.7XlO-1O 1.0X105 2.7X10-6 

lung 
absorption) 
(Q),(g) 

I U-230 (medium 1.0X10' 2.7X10-1O 1.0X10' 2.7XlO-7 

lung 
absorption) ~ 

U-230 (slow 1.0X10' 2.7XlO-1O 1.0X10' 2.7XlO-7 

lung 
absorption) (f) 
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I U-232 (fast 1.0 2.7X10·11 1.0X103 2.7X10·8 

lung 
absorption) 
(Q).(Q) 

U-232 (medium 1.0X10' 2.7X10·'o 1.0X10' 2.7X1O"7 
lung 
absorption) ~ 

U-232 (slow 1.0X10' 2.7X10·' o 1.0X10· 2.7X10·7 

lung 
I absorption) ill 

I U-233 (fast 1.0X10' 2.7X10·'o 1.0X10' 2.7X10·7 

I lung 
I absorption) (Q) 

U-233 (medium 1.0X102 2.7X10·· 1.0X105 2.7X1O"6 
lung 
absorption) ~ 

I U-233 (slow 1.0X10' 2.7X10·'o 1.0X105 2.7X10-6 
lung 
absorption) ill 

U-234 (fast 1.0X10' 2.7X10·1O 1.0X10' 2.7X10·7 

lung 
absorption) (Q) 

I U-234 (medium 1.0X102 2.7X10·· 1.0X105 2.7X10-6 
lung 

I absorption) (ru 

! U-234 (slow 1.0X10' 2.7X10·'o 1.0X105 2.7X10-6 
lung 
absorption) (f) 

U-235 (all lung 1.0X10' 2.7X10·'o 1.0X10' 2.7X10·7 

absorption 
types) 
I (Q).(g).(ru.ill 

I U-236 (fast 1.0X10' 2.7X10· 'O 1.0X10' 2.7X10·7 

I lung 
absorption) (Q) 

I U-236 (medium 1.0X102 2.7X10·· 1.0X105 2.7X10·6 

I lung 
absorption) (ru 

U-236 (slow 1.0X10' 2.7X10· 'O 1.0X10' 2.7X10·7 

lung 
I absorption) ill 

I U-238 (all lung 1.0X10' 2.7X10· 'O 1.0X10' 2.7X10·7 

absorption 
types) 
(Q).(Q).~.ill 

U (nat) (Q) 1.0 2.7X10·11 1.0X103 2.7X10·8 

I U (enriched to 1.0 2.7X10·11 1.0X103 2. 7X 10"8 
20% or less) 

L(g) 
U (dep) 1.0 2.7X10·11 1.0X103 2.7X1O"8 

V-48 Vanadium (23) 1.0X10' 2.7X10·'o 1.0X105 2.7X10-6 

·V-49 1.0X10' 2.7X10·7 1.0X107 2.7X10" 

W-178 Tungsten (74) 1.0X10' 2.7X10· 'O 1.0X106 2.7X10·5 

W-181 1.0X103 2.7X10·a 1.0X107 2.7X10·' 

W-185 1.0X10' 2.7X10·7 1.0X107 2.7X10·' 

W-187 1.0X102 2.7X10·· 1.0X106 2.7X10·5 

W-188 1.0X102 2.7X10·· 1.0X105 2.7X10-6 

Xe-122 Xenon (54) 1.0X102 2.7X10·· 1.0X10· 2.7X10·2 

!Xe-123 1.0X102 2.7X10·· 1.0X10· 2.7X10·2 
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Xe-127 1.0X103 2.7X10-8 1.0X10S 2.7X10-l! 

Xe-131m 1.0X10' 2.7X10-7 1.0X10' 2.7X10-7 

Xe-133 1.0X103 2.7X10-B 1.0X10' 2.7X10-7 

Xe-135 1.0X103 2.7X1Q-B 1.0X10'O 2.7X10-' 

Y-87 Yttrium (39) 1.0X10' 2.7X10-'o 1.0X10B 2.7X10-s 

Y-88 1.0X10' 2.7X10-1O 1.0X10B 2.7X1Q-s 

Y-90 1.0X1 03 2.7X10-8 1.0X10s 2.7X10-l! 

Y-91 1.0X103 2.7X10-B 1.0X10B 2.7X10-s 
-

Y-91m 1.0X102 2.7X10-9 1.0X10B 2.7X1Q-s 

Y-92 1.0X102 2.7X10-9 1.0X105 2.7X10-l! 

Y-93 1.0X102 2.7X1Q-9 1.0X105 2.7X10-B 

Yb-169 Ytterbium (70) 1.0X102 2.7X10-9 1.0X107 2.7X10-' 

Yb-175 1.0X103 2.7X10-B 1.0X107 2.7X10-' 

Zn-65 Zinc (30) 1.0X10' 2.7X1Q-'o 1.0X10B 2.7X10-s 

' Zn-69 1.0X10' 2.7X1Q-7 1.0X106 2.7X1Q-5 

Zn-69m 1.0X102 2.7X10-9 1.0X10B 2.7X1Q-5 

Zr-88 Zirconium (40) 1.0X102 2.7X10-9 1.0X10B 2.7X10-5 

Zr-93 (!2) 1.0X103 2.7X10-8 1.0X107 2.7X10" 

Zr-95 1.0X10' 2.7X10-1O 1.0X10B 2.7X1Q-5 

Zr-97 (12) 1.0X10' 2.7X1Q-'o 1.0X10s 2.7X10-6 

• [Reserved] 
b Parent nuclides and their progeny included in secular equilibrium are listed in the following: 

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-211, Bi-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, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64) 

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

Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-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 

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 

Th-nat 

Th-234 

U-230 

U-232 

U-235 

U-238 

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 
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U-240 

Np-237 

Am-242m 

Am-243 

C [Reserved] 

Np-240m 

Pa-233 

Am-242 

Np-239 

d These values apply only to compounds of uranium that take the chemical form of UFs• U02F2 and U02(N03h in both normal and accident 
conditions of transport. 
e These values apply only to compounds of uranium that take the chemical form of U03• UF •• UCI. and hexavalent compounds in both normal 
and accident conditions of transport. 
r 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 A, AND A2 

I 
A, A2 Activity Activity Activity limits 

Contents 
concentration for concentration for for exempt 

I (TBq) (Ci) (TBq) (Ci) exempt material exempt material consignments 

I (Bq/g) (Ci/g) (Bq) 

I Only beta or 1 x 10-' 2.7 x 10° 2 x 10-2 5.4 X 10-' 1 X 10' 2.7 xlO-,o 1 x 10' 
gamma emitting 
radionuclides are 
known to be 
present 

Only alpha 2 x 10-1 5.4 x 10° 9 X 10-5 2.4 X 10-3 1 X 10-1 2.7 x1 0-12 1 x 103 

emitting 
radionuclides are 
known 
to be present 

No relevant data 1 x 10-3 2_7 X 10-2 9 X 10-5 2.4 x 10-3 1 X 10-1 2.7 X 10-12 1 X 103 

are available 

TABLE A-4-ACTIVITY-MASS RELATIONSHIPS FOR URANIUM , 
Uranium Enrichmenti Specific Activity 

I wt % U-235 present TBq/g Ci/g 

0.45 1.8x10-a 5.0 x 10-7 

0.72 2.6 x 10-a 7_1 X 10-7 

11 2.8 x 10-a 7.6 x 10-7 

1.5 3.7xlO-a 1.0 x 10-6 

' 5 1.0x10-7 2.7 x 10-6 

' 10 1.8x10-7 4.8 x 10-6 

' 20 3.7 x 10-7 1.0 x 10-5 

135 7.4 x 10-7 2.0 X 10-5 

' 50 9.3 x 10-7 2.5 X 10-5 

190 2.2x10-6 5.8 x 10-5 

193 2.6 x 10-6 7.0 X 10-5 

195 3.4x10-6 9.1 x 10-5 

Activity limits 
for exempt 

consignments 
(Ci) 

2.7x10-7 

2.7 xlO-a 

2_7x10'" 

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

Authority: T.CA §§ 68-202-201 et seq. and 4-5-201 et seq. 
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