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1 "Interlock" means a device arranged or connected such that the occurrence of an event or
2 condition is required before a second event or condition can occur or continue to occur.
3
4 "Internal dose" means that portion of the dose equivalent received from radioactive material
5 taken into the body.
6
7 "License" means a license to possess or use radioactive material, including a license amendment,
8 issued by the Agency.
9

10 "Licensed material" means radioactive material received, possessed, used, transferred or
11 disposed of under a general or specific license issued by the Agency.
12
13 "Licensee" means any person who is licensed by the Agency in accordance with these
14 regulations.
15
16 "Licensing State" means any State with regulations equivalent to the Suggested State
17 Regulations for Control of Radiation relating to, and an effective program for, the regulatory
18 control of NARM and which has been granted final designation by the Conference of Radiation
19 Control Program Directors, Inc.
20
21 "Limits" [See "Dose Limits"]
22
23 "Lost or missing licensed material" means licensed material whose location is unknown. This
24 definition includes licensed material that has been shipped but has not reached its planned
25 destination and whose location cannot be readily traced in the transportation system.
26
27 "Major processor" means a user processing, handling, or manufacturing radioactive material
28 exceeding Type A quantities as unsealed sources or material, or exceeding 4 times Type B
29 quantities as sealed sources, but does not include nuclear medicine programs, universities,
30 industrial radiographers, or small industrial programs. Type A and B quantities are defined in
31 Section 71.4 of 10 CFR Part 71.
32
33 "Medical use" means the intentional internal or external administration of radioactive material,
34 or the radiation therefrom, to patients or human research subjects in the practice of the healing
35 arts.
36
37 "Member of the public" means any individual except when that individual is receiving an
38 occupational dose.
39
40 "Minor" means an individual less than 18 years of age.
41
42
43
44
45
46
47
48
49
50
51
52 A7
53 Supp. 13
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54 "Monitoring" means the measurement of radiation,.; radioactive material concentrations, surface area
55 activities or quantities of radioactive material and the use of the results of these measurements to evaluate
56 potential exposures and doses. For purposes of these regulations, "radiation monitoring" and "radiation
57 protection monitoring" are equivalent terms. .,. . .

58
59 "NARM" means any naturally occurring or accelerator-produced radioactive m'aterial. It doe's not include•
60 byproduct, source, or special nuclear material.
61
62 "Natural radioactivity" means radioactivity of naturally occurring nuclides.
63
64 "Normal fo'm radioactive material'r nieans radioactive material that-has not beendemonstrated toiualifv
65 a! "special form radioactive material."-
66
67 "Nuclear RegulatoryCommission" (NRC) means the U.S. Nuclear. Regulatory. Commission or its duly
68 authorized representatives.
69
70 "Occupational dose" means, the dose received by an individual in the course of employment. in which the
71 individual's assigned duties invoI ved exposure to sourdes of radiatin, whetherin the possession of the
72 licensee; registrant, or other person. Tfihinclhdes eklp0saie to radiation from registered and unregistered
73 radiation machines or exposure tortadioactive material from licehsed and unlicensed sources of radiation.
74 Occupational dose does notinCl'ded6Se.re'eived from background radiation, from any medical
75 administration theýindividual:has received; from exposure to individuals administered radioactive material

,-.,76 and released in.accordance with Sec.,:G75.,; from yoluntary participation in .medical research programs, or
77 as a member ofthe public. , y., .

_.) .,279 ."Package" means the packaging together with its radioactiveycontents as presented for transport.
80'

.'zj 81 "Particle accelerator" means any machine capable of accelerating electrons, protons, dehiterons, or other
, 82 charged particles in a vacuum and of discharging the resultant particulate or other radiation into a medium
.':83 at energies usually in excess of 1 MeV. ":"-'. '.:

84
"Person" means arn-individual, receivertrustee; gaardian•,ýp'ersonal representative, fiduciary;,or

ý,,xr 8 6 representative of any kind andanypartnership, firm;nassoCiation,,corporation, .or other entity. ".'Person"
S8,87 includes-any public-ornmunicipal ýcorporation and.,,any agency; bureau;, department,, or instrumentality of

88 state or local government and, to the extent authorized by federal law, federal goyernment.
89
90 "Personnel. monitoring equipmnent' [See "Individual monitoring devices"],
91
92 "Pharmacist" means an individual licensed by a State or Territory of the United States, the District of
93 Columbia, or the Commonwealth of Puerto Rico to practice pharmacy.
94
95 "Physician" meanhs'an individual w'ho is authorized-under th6 Maryland Medical Practice Act to practice
96 medicine in this State. • . •
97
98 "Prescribed dose" means: .. . li
99 , , .

100 (1) For gamma stereotactic radiosurgery, the total dose as documented in.the written directive;
101
102 (2) For teletfierapy, the total dose and dose per fraction as documented in the written directi6;
103
104 (3) For manual brachytherapy, either the.total source strength and exposure time or the total dose,
105 as documented in the written directive; or
106
107 (4) For remote brachytherapy afterloaders, the total dose and dose per fraction as documented in
108 the.written directive.
109
110 Supp. 4416 A8
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111 "Source material milling" means any activity that, results in the production of byproduct material
112 as defined by definition (2) of byproduct material..-,,
113
114 "Source of radiation". means any radioactive material or any device or equipment emitting, or
115 capable of producing, radiation.
116 " .
117 "Special form radioactive material" means radioactive material wh¢ichthat satisfies the following
118 conditions:
119
120 M(1) _It ris either a single solid piece or is contained in a sealed capsule that can be opened
121 only by destroying the capsule;
122
123 (0) ___The piece or capsule has at least 6he dimension not less than 5 mnillimete~rsrn (0.4-9-72,
124 ineh); and
125

(3) It satisfies the iestrequirements , s ....... b t . s.. .... ... Ro........

127 C ommisisien of 10 CFR.7l1.75. Aspecial form encapsulation designed in accordance with the
128 U'.S., Nuclear Regulatory Co..i•... ssion requirements of LOCGR 71.4 in effect on June"30,
129 1983 (see 10 CFR Part 7 1 revised as of January 1. 1983), and constructed prier t4-before...,
130 July 1; 1.985,:and a. special fbrrn encapsulation ,designed!in accordance with the requirements
131 of 10 CFR 71.4 in.effect on March 31.1996 (see 10,CFR Part 71. revised as of January 1,
132 1983). and constructed before April 1. 1998. may continue to be used. Any otherA special
133 form encapsulation either designed or- construc.ted after June 30, 1985. must meet the
134 uietetits 'ecificatikibof this defi i•,fi ,,,•4bp,,db4t1h tie6o. 44 , design or
135 e.. f. t. eti. ; .. ,

1 3 6. . . . ,. . . - . . . , , , , , , . .
137 "Special nuclear material" means:'
138
139 (1) Plutonium, uranium-233, uranium enric.hed in the isotope233 or in the isotoPe.235, and.
140- any other'material thatthe U.S. Nuclear, Regulatory Commissipn.,,pursuantto the provisions~of
141 section 51 •.of the Atomic-Energy Act of.1954, as amended, determines to-be special nuclear
142 material, butdoes not include source material;-or;'" > .-

143
144 (2) Any material artificially enriched by any of, he foregoing btit-d6&s not include soutice'
145 material.
146 . . .

147 "Special nuclear material in quantities not sufficient to form a critical mass" means uranium eniiched:
148 in the isotope U-235 in quantities not, exceeding 35.0 grams of contained U-235; uranium-233 in.
149 quantities not exceeding 200 grams; plutonium in quantities not exceeding 200 grams; or any
150 combination of them in accordance with the following formula: For each kind of special nuclear
151 material, determine the ratio between the quantity of that special nuclear material and the quantity'
152 specified above for the same kind of special nuclear material. The sum of such ratios for all of the
153 kinds of special nuclear material in combination'shall:not exceed 1. For exafnple,-the following
154 quantities in combination would not exceed the limitation and are within the formula:
155
156 175(grams contained U-235) + 50(grams U-233) + 50(grams Pu) = 1
157 350 200 200
158
159
160 All
161 Supp. 916 I
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162 "Survey" means an evaluation of the radiological conditions and potential hazards incident to the
163 production, use, transfer, release, disposal; or presence of sources of radiation. When
164 appropriate, such evaluation includes, but is not limited to, tests, physical examinations, and
165 measurements of levels of radiation or concentrations of radioactive material present.
166
167 "Teletherapy" means therapeutic irradiation in which the source of radiation is at a distance" from
168 the body.
169
170 "Temporary jobsite" means any location where a portable source of radiation is used or stored,
171 other than a location listed in a specific license or registration, for a period of no longer than 365:
172 continuous days.
173
174 "Test" means the process of verifying compliance with an applicable regulation.
175
176 "These regulations" mean all parts of COMAR 26.12 "Radiation Management".
177
178 "Total effective dose equivalent" [See "Dose"] '
179
180 "Total organ dose equivalent" [See "Dose"]
181
182 "U.S. Department of Energy" means the Department of Energy established by Public Law 95-91,
183 August 4,1977, 91 Stat. 565;-42 U,.ýS.,C,.ý 7101 et seq., to the extent that the Department exercises
184 functions formerly vested in the U.S. Atomic Energy Commission, its Chaiirman, members,

:1.85 officers and components and transferred to the U.S. Energy Research and Development
,186 Administration and to the Administrator thereof pursuant to sections 104(b), (c) and (d) of the
, 187 Energy Reorganization Act of 1974 (Public Law 93-438, October 11, 1974, 88'Stat. 1233 to'

":188 1237, 42 U.S..C..5814,KeffectiveiJaimary,!19,!9,75) adpretfansferred to the Secretary of Energy
11. 89 pursuarit't0 section 301(a).of thfe,Depaxtnn 0"rA'Frgy Organz nutinAc(Ptblii Law'95 91,

190 August 4, 1977, 91 Stat. 565 to 578, 42 U.S.C. 7151, effecti-,e! c6oberý1' i."1977)1ý.ý"
191
192 "Unrefined and unprocessed ore'means ore in its natural form prior to any processing, such as
193 grinding, roasting, beneficiating, or ,fefining." ;..

J94
195 "Unrestricted area" means any area,'"access to which is not limited by the licensee or registrant.
196
197 "Very high radiation area" means an area, accessible to individuals, in which radiation levels
198 could result in an individual receiving an absorbed dose in excess of 5 Gy (500 rad) in I hour at
199 1 meter from a source of radiation or from any surface that the radiation penetrates.3
200
201 "Waste" means a radioactive material, or substance contaminated with radioactive material, that
202 is useless and has no demonstrated economic value. In addition, the definition of waste shall
203 include those radioactive wastes controlled under the low level Radioactive Waste Policy Act,
204 P.L. 96-573 as amended by P.L. 99-240, effective January 15, 1986; that is, radioactive waste (a)
205 not- classified as low-level radioactive waste, spent nuclear fuel, or
206 -. .",

207 . ..
20 8 ' . . . . .._

209 3 At very high doses received at high dose ratesunits of absorbed dose, gray and rad, are appropriate,
210 rather than units of dose equivalent, sievert and rem.'.
211

212 A12.
213 Supp. 9
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1 d., Containers when they are in transport and packaged and labeled in accordance With the regulations of
2 the U.S. Department of Transportation'; or
3
4 e. Containers that are accessible only to individuals authorized to handle or use them, or to work in the
5 viciiaity of the dontainers, if the contents are identified to those individuals by a readily available
6 written record. Examples of containers of this type are containers in locations such as water-filled.
7 canals, storage vaults, or hot cells. The record shall be retained as long as the containers are in use for
8 the purpose indicated on the record; or
9

10 f. Installed manufacturing or process equipment, such as chemical process equipment, piping and tanks.
11 . .

12 Sec. D.906 Procedures for Receiving and Opening Packages.........-
13 : . . .
14 a. Each licensee who expects to receive a package contaiining quanfitiesof radioactive material in excess
15 of a Type A quantity, as defined in T.2 and Appendix A of Part -T of these regulations, shall make
16 arrangements to receive:
17
18 i. The package when the carrier offers it for delivery; or
19 ,
20 ii. " : The notification of fthe arrival of the package at the carrier's terminal and to take p6ssessionjof

.21 the packag& expeditiously.
22 "-'• ::' ' : . . .. ro . • " ... . ... . .. : '

23 b. Each licensce shall:' ., . ,.'
24 .

'. 25 i. , Montor thex ternalsurfaces ofa labeled.package ,for radiactimye.cotntamination unless the:
26 package contains onyl dr&octiermate ria`n1tle fVrrof 'aseor• special for -as defined -in
27 A.2 of these regulations; anid .. - . . {, ,... -

28
29 ii. Monitorthe external surfaces of a labeled package fbr rdiation 10vel unless'the package -
"• :: 30 contains quantities of radioactive material that are -less thaini or equal tothe Type A'quantitY, as"

.31 defined in T.2:and Appendix A to Part T of these regulations.
32... . .

33,

35

36 j

Labeling of packages containing radioactive materials is required by the U.S. Deoýýttent!0f Transportationiif the
amount and type of radioactive material exceeds the limits for an expected quantity or article as defined and limited
by the U.S. Dept. of Transportation regulations 49 CFR 173.403 (in) and (w) and 173.421-424.

Labeled with a Radioactive White 'I, Yellow -II,' or Yellow' III label as specified in U.S.. Department of'
Transportation regulations, 49 CFR 172.403 and 172.436-440. . ..

D27*
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36 iii. Monitor all packages known to contain radioactive material for radioactive contamination and"
37 radiation levels if there is evidence of package degradation, such as packages that are crushed, wet, or
38 damaged.

39 c. The licensee shall perform the monitoring required by D.906b. as soon as practicable after receipt of.
40 the package, but not later than 3 hours after the package is received at the licensee's facility if it is
41 received during the licensee's normal 'Working'hours, or not later than 3 hours from the beginning of
42 the next working day if it is received after working h6urs. . .
43
44 d. The licensee shall immediately notifythe final delivery carrier and the Agency by telephone and.
45 telegram, mailgram, or facsimile When: ' ,
46
47 i. Removable radioactive surface contamination exceeds the liinits of T.4-5874,6) of these
48 regulations;'or . .:. • ,.
49
50 ii. External radiation levels and surface temp6ratuire exc'e'e the limitsof T. 5i-aed-j.87(i) and
51 (k) of these regulations.
52
53 e. Each licensee shall:
54 - ',- . ~ 3- ,

55 i. Establish, maintain,- arid retain written procedures for safely opening packages in which.,
56 r., radioactive material is received; and ,. . . .

58 ' ii. Ensure that the procedures are followed and that due consideration is given to special,:

59 instructions for the type of package being opened.

61 f. .Licensees. transferring special: form sources.irfi.'velesMeowned or operated by -the! icensee to' and 'fr6m'-."
62 -awork site are exemptfrom the c6ntamination orio, -ring requiremilents of D.906bW, but are not,
63 exempt from, the monitoring requirement in .D.906b, for measuring radiation levels that ensures that't
64 the source is still properly lodged in its shield.
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84 D28
85 S•PP. 16
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1 PART T
2
3 PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
4
5 GENERAL PROVISIONS
6
7 Sec. T. 1 Purpose and Scope. The regulations in this pPart establish requirements for packaging,
8 preparation for shipment, and transportation of radioactive material and apply to any licensee
9 authorized by specific or general license issued by theAgency, to receive, possess, use or transfer

10 radioactive material, if the licensee delivers that material to a carrier for transport, transports the
11 material outside the site of usage as specified in the Agency license, or transports that material
12 on public highwaysperson who tr.anspe.s radioactive material or deliver;s r.adi;active material to
13 a earier- for transport.. No provision of this Part authorizes possession -of licensed material.
14
15 Sec. T.23 Requirement for License. Except,.as authorized in a -general license or a specific
16 license issuedby the DepaitmentAgency, or as exempted in this Part, no licensee may -
17
18 (a) Deliver licensed material to a carrier for transport; or
19
20 (b) Transport licensed material.
21
22 Sec. T.4- Definitions. To ensure compatibility with international transportation standards, all
23 limits in this P!part are given in terms of dual units: The International System of Units (SI)
24 followed or 'preceded' by U.S.- standard or customary unrits._.Thfie U.S. customary"units are not
25 exact equivalents, but are rounded to a convenient vahlie,"pI'viding 'afun:ctionally equivalent
26 unit. For the purpose of this Ppart, either unit may be used. As used in this Ppart, the following
27 definitions apply: , ' ,,", ,
28 .:;~

29 "A1" means the maximum activity of special form radioactive material permitted in a Type A
30 package.. -A"., means the 'maximum lactivity.,ogtradi active material; other than special 'fOrm,
31 LSA anq,,SCO material, permitted.in, a. Type,',A package.: These tvalues are either listedý in
32 Appendix A of this Ppart, Table A-i , or may; be- derived imi;accordance with the procedures
33 prescribed in Appendix A of this Ppart. , ..
34
35 "Carrier" means a person engaged in the transportation of passengers or property by land or
36 water as a common, contract, or private carrier, or by civil aircraft.
37
38 "Certificate holder" means a person who has been issued a certificate of compliance or other
39 package approval by the U.S. Nuclear Regulatory Commission.
40
41 "Certificate of Compliance (CoC)" means the certificate issued by the NRC which approves the
42 design of a package for the transportation of radioactive material.
43
44 "Cose reflection by water" means im.mediate .onta.t by water of sufficient thickn.essfo
45 maiu eflection of neutrons.
46
47 "Consignment" means each shipment of a package or groups of packages or load of radioactive
48 material offered by a shipper for transport.
49
50 "Containiment system" means the assmbly of compenents of the packaging intended to retain.
51 the radioactive material during tr-ansport-.
52
53 "Conveyance" means:



54
55
56
57
58
59
60
61
62
63
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(1) "For transport by ,public highway or rail" any transport vehicle or large freight
container;

(2) "For transport by water" any vessel, or any hold, compartment-, or defined deck
area of a vessel including any transport vehicle on .board the vessel; and

TI
Supp. 91.6 1

.4

. . . . . . . . . . ..

A' -~ r. .:4..,"'.
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64 (3) "For transport by aircraft" any aircraft.
65
66 "Criticality Safety Index (CSI)" means the dimensionless number.(rounded up to the next tenth)
67 assigned to and placed on the label of a fissile material package, to designate the degree of
68 control of accumulation of packages containing fissile material during transportation.
69 Determination of th&ecriticality safety index is described in T.22, T.23, and.1 0 CFR 71.59.
70
71 "Deuterium" means, for the purposes of T.15 and T.22, deuterium and any deuterium
72 compounds, including heavy water, in which the ratio of deuterium atoms to hydrogen atoms
73 exceeds 1:5000.
74
75 "Exclusive use" means the sole use by a single consignor of a conveyance for which all initial,
76 intermediate, and final loading and unloading are carried out in accordance With the direction of
77 the consignor or consignee. The consignor and the carrier must ensure that any loading or
78 unloading is performed by personnel having radiological training and resources appropriate for
79 safe handling of the consignment. The consignor must issue specific instructions, in writing, for
80 maintenance of exclusive use shipment controls, and include them with the shipping paper
81 information provided to the carrier by the consignor.
82
83 "Fissile material" means the radionuclides piteiium,23-&8•-plutonium-239, plutonium-241,
84 uranium-233, uranium-235, or any combination of these radionuclides. Fissile material means
85 the fissile nuclides themselves, not material containing fissile nuclides. Unirradiated natural
86 uranium and depleted uranium, and natural uranium or depleted uranium that has been irradiated
87 in thermal reactors only, are not included in this definition. Certain exclusions from fissile
88 material controls are provided in 10 GFR 71.5-3T.15.
89
90 "Graphite" means, for the purposes of T. 15 and T.22, graphite with a boron equivalent content
91 less than 5 parts per million and density greater than 1.5 grams per cubic centimeter.
92
93 "Licensed mnater-ial" mneans byprcduet, souirce, or speeial nuclear mnaterial r-eceived, possessed,
94 used, or- transferred, or- disposed of under- a general or specific license issuied by the Department
95 pursuant to the regulations in this ehapte&OMAR26.12.04.41.
96
97 "Low Specific Activity (LSA) material" means radioactive material with limited specific activity
98 which is nonfissile or is excepted under T.15, and thatwhich satisfies the descriptions and limits
99 set forth below. Shielding materials surrounding the LSA material may not be considered in

100 determining the estimated average specific activity of the package contents. LSA material must
101 be in one of three groups:
102
103 (1) LSA-I.
104
105 (i) Uranium and thorium ogres, concentrates of uranium and thorium ores,
106 and other ores containing only-naturally occurring radionuclides (e--
107 u.r.aniu"m, thorium) ea, d uranium or tho.. riu . oncentrates of such ores-,
108 ofwhich are not intended to be processed for the use of these
109 radionuclides;
110
111 (ii) Solid unirradiated natural uranium or depleted uranium or natural thorium
112 or their solid or liquid compounds or mixtures; of
113
114 (iii) Radioactive material for which the A2 value is unlimited, ether tfhan fissile
115 material, for- whi.h the A.,- value is u.nlim.ited; or
116
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

(2)
f .

(iv) . ..ill .talig, otaminate em, onrete, ruble othe debris, and
activated mdter-ial in whieh thý radioaetlive material i seta~ nfrl
dis-triued, aand the average specific activity does noet exceed 10 -A2/g-.Otheriradioactive mait&ial 'in:which the activity is distributed throughout and the

estimated average specific activity does not exceed 30 times the value for exempt
material activity concentration determined in accordance with Appendix A.

(i) Water with tritium concentration up to 0.8 TBq/liter (20-0 Ci/liter); or

(ii) Other mMaterial in which the radioactive materialactivity is distributed
throughout, and the average specific activity does riot'exce--l 10 A2/g for solids
and gases, and 105 A2/g for liquids.

T2
' :• • ' " ~ ~~ ~~~~.'7 1. ~ ' • ; • , ' • : , ' . " , • ., ': , ,Supp. 916j
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135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
15~8
159
1 60
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
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(3): LSA-III. Solids (e.g., consolidated wastes, activated materials), excluding
powders, that satisfy the requirements of 10 CFR 71.77, in which:
(i) The radioactive material is distributed throughout a solid or a collection of

solid objects, or is essentially uniformly distributed'in a solid compact binding
agent (such as concrete, bitumen, ceramic, etc.); and.

(ii) The radioactive material is relatively insoluble, or it is intrinsically
contained in a relatively insoluble material, so that, even under loss of packaging,
the loss of radioactive material per package by leaching, when placed in water for
7 days, would riot exceed 0.1 A2; and

(iii) ' The'estimated average specific activityof the solid does not exceed
2x 103A 2/g. ., ..

"Low toxicity alpha emitters" means natural uranium, depleted uranium, natural thorium;
uranium-235, uranium-238, thorium-232, thorium-228 or thorium-230 when contained in ores or
physical or chemical concentrates or tailings; or alpha emitters with a half-life of less than 10
days.

"Maximumif normal oper-ating pressure" meafis the mfaximum gauge pressure that would develop
in the containment system~ in a period of 1 year under the heat condition specified in 10 CFR1
71.71(e)(1), in the absence of venting, external cooling by an ancillar-y system, or oprt 1a
centrols durigtasot

"Natural thorium" means thorium with the naturally occurring distribution of thorium isotopes
(essentially 100 weight percent thorium-23 2).

"ýNormafl 4form radioactiVe mfaterial" mieans radioactive material that has not been demonstrated
to qutalify, as:":special fbrrn radioactive material".

"Optimum interspersed hydrogenouts moederation" means the pr-esence of hydrogenouis material
betwNeen paekages to such an extent that the mna)Eimum nuclear reactivity results.

"Package" means the packaging together with its radioactive contents as presented for transport.

(1) "Fissile material package" or Type AF package, Type BF package, Type B(U)F
package, or Type B(M)F package means a fissile material packaging together with its
fissile material contents.

(2) "Type A package" means a Type A packaging together with its radioactive
contents. A Type A package is defined and must comply with the DOT regulations in 49
CFR Part 173.

(23) "Type B package" means a Type B packaging together with its radioactive
contents. On approval, a Type B package design is designated by the DepaftmentNRC
as B(U) unless the package has a maximum normal operating pressure of more than 700
kPa (100 lb/in2) gauge or a pressure relief device that would allow the release of
radioactive material to the environment under the tests specified in 10 CFR 71.73
(hypothetical accident conditions), in which case it will receive a designation B(M).
B(U) refers to the need for unilateral approval of international shipments; B(M) refers to
the need for multilateral approval of international shipments. There is no distinction made
in how packages with these designations may be used in domestic transportation. To
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187
188
189
190
191
192

determine their distinction for international transportation, see DOT regulations in 49 r

CFR Part 173. A Type B package appr5ved before September 6, 1983, was designated
only as Type B. Limitations on its use are specified inJT4B. 10 CFR Part 19.

T3
Supp. 916
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193 "Packaging" means the assembly of components necessary to ensure compliance with the
194 packaging requirements of this Ppart. It may consist of one or more receptacles, absorbent
195 materials, spacing structures, thermal insulation,'radiation shielding, and devices for cooling or
196 absorbing mechanical shocks. The vehicletie.down system, andauxiliary equipment may be
197 designated as part of the packaging.
198
199 "Speial fo .r.m radioaetivc material" means r.adioactive ... ater.ial that satis.ies the follovwing
200 condit.ions-
201
202 (1) it is either a single solid piece or is c.ntained in a sealed capsu-le that can b
203 opened only by destroying the capsule--,
204
205 (2) The piece or capsule has at least one dimension not less than 5 mm (0.2 in); and
206
207 (3) it satisfies the requirements of 10 CFR 71.75. A special form encapsulatieon
208 designed in accordance with the r.equirements of 10 CFR Part 71.1 in e•-4eton Jtune. 3 0.
209 1983, (see 10 ,FR Pan 71, revised as of January 1. 1983), and constructed befo e July 1,
210 1985, and a special for~m enceapsulation designed in accordance with the reureets o4f
211 10 CFR Part 71 in e4aet on March 3-1, 1996 (see 10 CFR Pan 1 rsaeised a of Janua• r ..
212 1983), and c.n:;tu.ted bef.b-,.April 1.;, 1 998 m..ay cont.inue to be u ed. Any other. special
213 fbirm encapsulation Faust meet the specifications ofthis definition.
214
215 "Specific activity of a radionuclide" means the radioactivity of the radionuclide per unit mass of
216 that nuclide. The specific activity of a material in which the radionuclide is essentially uniformly
2.17 distributed is the radioactivity per unit mass of the material.
218
2719 "State" means a State of the United States., the District of Columbia., the Commonwealth of
220 Perto Rico; the Virgin islands, Guaff. , American Samoa, and the Commo.nwealh of the
221 No,,hen• Mariana islands•s.
222
223 "Surface Contaminated Object (SCO)" means a solid object that is not itself classed as
224 radioactive material, but which has radioactive material distributed on any of its. surfaces. SCO
225 must be in one of two groups with surface activity not exceeding the following limits:
226
227 (1) SCO-I: A solid object on which:
228
229 (i) The non-fixed contamination on the accessible surface averaged over 3002 ~22
230 cm 2 (or the area of the surface if less than 300 cm ) does not exceed 4 Bq/cm2

231 (10-4 microcurie/cm 2) for beta and gamma and low toxicity alpha emitters, or 0.4
232 Bq/cm2 (10- microcurie/cm 2 ) for all other alpha emitters;
233
234 (ii) The fixed contamination on the accessible surface averaged over 300 cm 2

235 (or the area of the surface if less than 300 cm ) does not exceed 4x10 4 Bq/cm 2.
236 (1.0 microcurie/cm 2) for beta and gamma and low toxicity alpha emitters, or
237 4x 103 Bq/cm2 (0; 1 microcurie/cm2) for all other alpha emitters; and
238
239 (iii) The non-fixed contamination plus the fixed contamination on the
240 inaccessible surface averaged over 300 cmn2 (or the area of the surface if less than
241 300 cm 2) does not exceed 4 x 104 Bq/cm2 (1 microcurie/cm 2) for beta and gamma
242 and low toxicity alpha emitters, or 4 x 103 Bq/cm 2 (0.1 microcurie/cm 2) for all
243 other alpha emitters.
244 T4
245 Supp. 916
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246 (2) SCO-I1: A solid object on which the limits for SCO-I are exceeded and on which:
247
248 (i) The non-fixed contamination on the accessible surface averaged over 300
249 cm 2 (or the area of the surface if less than 300 cm 2) does not exceed 400 Bq/cm 2

250 (10-2 microcurie/cm 2) for beta and gamma and low toxicity alpha emitters or 40
251 Bq/cm 2 (10-3 microcurie/cm 2) for all other alpha emitters;
252
253 (ii) The fixed contamination on the accessible surface averaged over 300 cm 2

254 (or the area of the surface if less than 300 cm 2) does not exceed 8 x 105 Bq/cm 2

255 (20 microcuries/cm 2) for beta and gamma and low toxicity alpha emitters, or 8 x
256 104 Bq/cm 2 (2 microcuries/cm 2) for all other alpha emitters; and
257
258 (iii) The non-fixed contamination plus the fixed contamination on the
259 inaccessible surface averaged over 300 cm2 !or the area of the surface if less than
260 300 CM2 ) does not exceed 8 x 105 Bq/cm (20 microcuries/cm 2) for beta and
261 gamma and low toxicity alpha emitters, or 8 x 104- Bq/cm2 (2 microcuries/cm2)
262 for all other alpha emitters.
263
'264 "Transport index (TI)" means the dimensionless number (rounded up to the next tenth) placed on
265 the label of a package, to designate the degree of control to be exercised by the carrier during
266 transportation. The transport index is the number determined by multiplying the maximum
267 radiation level in millisievert (mSv) per hour at 1 meter (3.3 ft) from the external surface of the
268 package by 100. (equivalent to the maximum radiation level in milliremtper hour at 1 meter (3.3
269 f_)}a&4ell'es:
270
271 (1) L'For- non fissile material packages, the n~umber- determined by Multiplyingth
272 maximm radiation level in millisievert (mSv) per- hour at one meter- (3.3 ft) from the
273 extema4V surface of the paekage by 100 (equivalent to the maiumrdiation leveli
274 mhur at one meter- (3.3 fi)) or
275
276 (2) For- fissile material packages, the number determined by multiplying-the
277 maxmum radiation level in millisievert per- hour- at one meter- (3.3 ft) from the externa
278 sur-face of the pacskage by 100 (equivalent to the maiu aiation level in millirem per
279 hour at one meter (3.3 ft)), or-, for criticality control purposes, the number- obtained as-
280 d.escribed in See. T.59, whichever, is larger-.
281
282 "Type A quantity" means a quantity of radioactive material, the aggregate radioactivity of which
283 does not exceed A, for special form radioactive material, or A2z; for normal form radioactive
284 material, where A, and A2 are given in Table A-i of this Ppart, or may be determined by
285 procedures described in Appendix A of this PIpart.
286
287 "Type B quantity" means a quantity of radioactive material greater than a Type A quantity.
288
289 "Unirradiated uranium" means uranium containing not more than 2 x 10W Bq of plutonium per
290 gram of uranium-235, not more than 9 x 10 ' Bq of fission products per gram of uranium-235,
291 and not more than 5 x 10-'g of uranium-236 per gram of uranium-235.
292
293 "Uranium-natural, depleted, enriched":
294
295 (1) "Natural uranium" means uranium with the naturally occurring distribution of
296 uranium isotopes (approximately 0.711 weight percent uranium-235, and the remainder
297 by weight essentially uranium-238).
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300 (2) "Depleted uranium" means uranium containing less uranium-235 than the
301 naturally occurring distribution of uranium isotopes.
302
303 (3) "Enriched uranium" means uranium containing more uranium-235 than the
304 naturally occurring distribution of uranium isotopes.
305
306 Sec. T.5 Transportation of Licensed Material.
307
308 (a) Each licensee who transports licensed material outside the site of usage, as specified in
309 the Department license, or where transport is on public highways, or who delivers licensed
310 material to a carrier for transport, shall comply with the applicable requirements of the DOT
311 regulations in 49 CFR Parts 107, 171 through 180, and 390 through 397,170 thrfugh 189
312 appropriate to the mode of transport.
313
314 (1) The licensee shall particularly note DOT regulations in the following areas:
315
316 (i) Packaging--49 CFR Part 173: Subparts A.-an4 B, and I.
317
318 (ii) Marking and labeling--49 CFR Part 172: Subpart D-; &e•--.and I 172.400
319 through 172.407,-Sees. and §, 172.436 through 172.4410--and of Subpart E.
320
321 (iii) Placarding--49 CFR Part 172: Subpart F, especially Sec-.§_ 172.500
322 through 172.519 and. 1172.556-; and Appendices B and C.
323
324 (iv) Accident reporting--49 CFR Part 171: Sece&.§_ 171.15 and 171.16.
325

:326 (v) Shipping papers and emergency information--49 CFR Part 172: Subparts
327 C and G.
328

.,329 (vi) Hazardous material employee training--49 CFR Part 172: Subpart H.
330
.331 (vii) Security plans--49 CFR Part 172: Subpart I.
332
333 (viii) Hazardous material shipper/carrier registration--49 CFR Part 107: Subpart
334 G.
335
336 (2) The licensee shall also note DOT regulations pertaining to the following modes of
337 transportation:
338
339 (i) Rail--49 CFR Part 174: Subparts A through D and K.
340
341 (ii) Air--49 CFR Part 175.
342
343 (iii) Vessel--49 CFR Part 176: Subparts A through F and M.
344
345 (iv) Public Highway--49 CFR Part 177 and Parts 390 through 397.
346
347 (b) If DOT regulations are not applicable to a shipment of licensed material, the licensee
348 shall conform to the standards and requirements of the DOT specified in paragraph (a) of this
349 section to the same extent as if the shipment or transportation were subject to DOT regulations.
350 A request for modification, waiver, or exemption from those requirements, and any notification
351 referred to in those requirements, must be filed with, or made to, the Maryland Department of the
352 Environment, Radiological Health Program, 1800 Washington Boulevard, Baltimore. Maryland
353 21230.
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EXEMPTIONS

Sec. T.13 Exemption of Physicians.''

Any physician licensed by a State to dispense drugs in the practice of medicine is exempt from
Sec, T.5 with respect to transport by the physician of licensed material for use in the practice of
medicine. However, any physician' operating under this exemption must be licensed under 10
CFR Part 35 or the equivalent Maryland or other Agreement State regulations. ,

Sec, T. 104 Exemption for Low-Level'Materials.

(a)-A licensee is exempt from all requirements of this pPart with respect to shipment or
carriage of 6 pa.kage c.ntaini..g rdioactive hia4r-ial ha.ving aspe.ifi..'activity not gr.ea.er. than

70 1qg •O 2 "- 9.the following low-level materials:

(1) ' Natural materialland ores!containing- naturally occurring -radionuclides that are not
intended to be pr6cessed. *for 'use of ,these radionuclides-, provided- the activity
concentration of the material does not exceed 10 times the values'specified in Appendix
A, Table A-2, of this Part.

(2)' Materials for which.-the.activity cbncentration lis not greater than the activity
:concentration values -pecifidd'in-AppehdiXkA, Table A-2 of this .Phrt, or foir which the
consigniment activity is .nbi/.redt&;than'thý& 1imit for: an exempt, consignment found in
Appendix A, Table A-2, of this Part.

() A. licene-e i~ sx, np Irr allr6ireffiets44f hiH4 O ther-.thdn See. T..5 and. ec. T'88

fisl aeilrrthe fissile R444eioi4 ýP

m-r th- aala TyeA untt o ndoctv.mtril

(2) A package in which the only r-ad ioaciive, matetial is lovw' specific activity, (LSA),
material or- surface contamainated objects (SCO), proevided the exter-nal radiation level at 3
m fro-m-theunhielded material o- 6bejects does not exceed 10 mSvr/h (I rem/h); -or

(3) A -package transported within'locations within the United. States which contains
only americium or plutonium in special form with an aggregate radioactivity noto

(e) A licensee is exempt fromn all rcquif-ements of this part, other tha4 Secs. '71.5 and 71.88-,
wvith respect to shipment or carriage of low specific activity (LSA) material in group LSA I, or-
s4iifae contwaninated objects (SCOs) in group SCO I

Sec. T. 15 Exemption from Classification as Fissile Material.

Fissile material meeting the requirements of at least one of the paragraphs (a') through Mf of this
section are exempt ýfrom classification as, fis~ile material and from the -fissile material, package
standards of '10 CFR V71.55 and 71 .59,, but -are subject to all other. req uiremenlts of this Part,
except as noted. -'' ' ". -

(a) Individual package containing 2 grams or less fissile material.
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(b) Individual or bulk packaging containinig 15 rams or less of fissile material provided the
backage has at least 200 grams of solid nonfissile material for every gram of fissile material.
Lead, beryllium, graphite, and hydrogenous material enriched in deuterium may be present in the
package but must not be.included in determining the required mass for solid nonfissile material.

(c) (1) Low, concentrations of solid fissile material commingled with solid nonfissile
material, provided that: .

(i) There is at least 2000 grams .of solid nonfissile material for every gram of
fissile material, and

(ii) There is no more-than 180 grams of fissile materialdistributed within 360
kg of contiguous nonfissile material.

(2) .-Lead, beryllium,: graphite,, and hydrogenous material enriched in deuterium may
;be present in theipackage but must not be included in determining the required mass of
-solid nonfissile material. . ,..,

(d) Uranium enriched in uranium-235 to a maximum of 1 percent by weight, and with total
* plutonium and uranium-233 content. of up to. 1. percent of the mass of uranium-235,

provided that -the mass of any. beryllium, graphite,, and .hVdro•ieous material enriched in
detterium constitutes less than 5 percenf of the-iiralimimi -ass.

(e) Liquid solutions of uranyl nitrate enriched in uranium f2;35 to a maximurm oIf 2 percent by
mass, with a total plutonium and uranium-233 conten,t not exceeding 0.002 percent of the,
mass of uranium,.: and with,.a mi~nirr)_unr..trgenr.toquraniumiaftomhic, raiio.(N/U) of 2. The
materialmiust beco ntainied ina-,east•IDOT,,vTA,package. > * -

(f). Packages containing, individually,a total plutoniummass of.not more than 1000 grams,

of which not more than 20 percent by mass may consist of plutonium-239, plutonium-
241, or any combination of these radionuclides. ... -

* .. GENERAL LICENSES

Sec. T.4-217 General License: Department-Approved Package.

(a) A general license is hereby issued to any licensee of the Departmentto transport, or to
deliver to a carrier for transport, licensed material in a package for which a license, certificate of
compliance (CoC), or'other approval has been issued by the Department or..NRC.. .

(b) This general license applies only to alicensee who has a quality-, assurance program
approved by the Department as satisfying the provisions of T. 101 through T. 1 37-of-this pai4.

(c) This general license applies only to a licensee who -

(1) Has a copy of the certificate of compliance, or other approval: of the package, and,
has the drawings and other documents. referenced,.in the approval relating to. the use and
maintenance of the packaging and to the actions to be taken before shipment".
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(2). Complies with the terms and conditions of the license, certificate, or other
approval, as applicable, and the applicable requirements of T:A - T.5. T.81 T.97, and
T.101 -T.137 ef-is pak;'and .
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(3) Submits in writing to the Maryland Department of the Environment, Radiological
Health Program, 1800 Washington Boulevard,: Baltimore, Maryland 21230, before the
licensee's first use of the package, the licensee's name'and license number and the
package identification number specified in the package approval.

(d) This general license applies only when the package approval authorizes use of the
package under this general license.

(e) For a Type B or fissile material package, the design of which was approved by the NRC
before April 1, 1996, the general license is subject to the additional restrictions of1See. 10
CFR 71.19.

(a) A Type B paekage previouisly appfeved by the NRC but net designated as B(U) or- B(M)
in t V~ itCirIiSt VM rii ri~tflimf. C JJ TIA C. Cyt~mciii

general license of See. T. 12 with the following additional conditions:

(1) Fabricatien of the packaginig was satisfactorily comfpleted by August 31, 1986,a
demonstrated by appliceation of its model number- in accor-dance with See. T.85(c);

()A package uised for- a shipmnent to a location outside the United States is suibject to
multýiflater-al appr-oval, as defined in DOT regulations at 49 CFR 173.403; an

(3) A serial number that uniquely. id-entifies each packaging which conformfs to h
approved~~~~ deig i- 1sin o adleil and durably mar-ked on, the ouitside of each

paekaging.

(b) A Type B(U) package, -a Type B(M) package, a low specific activity (LSA) mnater-ial
package or a fissile material packae prvosly approeved by the Department but without th
designation " 85" in the id-ent~ificaio number o-f the Department Certificate of Compliance, may
be used under- the general license of See. T. 12 with the following additional conditions:

(1) Fabriceation of the package is satisfactorily completed by April 1, 1999 as
demnsrtdb application of its model number in accor-dance With See. T. 85(-A-;

(2) A package used for- a shipffient to a location outside the United States is subjectt
multilater-al approval aý defined in DOT r-egulations at 1 9 CFR 173.4 03; an

_(3) A serial nuimber- which uniquely identifies eachi packaging w-hich eenfofffs toth
approved desg isasgned to and legibly and dur-ably marked on the outside of eac
paekaging-

Sec. T.4-420 General License: DOT Specification Container.

(a) A general license is issued to any licensee of the Department to transport, or to deliver to
a carrier for transport, licensed material in a specification container for fissile material or for a
Type B quantity of radioactive material as specified in DOT regulations at 49 CFR Parts 173 and
178.

T8
Supp. 916
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516 (b) This general license applies only to, a licensee who has a quality assurance program,
517 approved by the Department as satisfying the provisions of Seefiens T. 101 throug T.L137 -6fhi.
518 pat4.
519
520 (c) This general license applies only to a licensee who-'
521
522 (1) Has a copy of the specification' and
523
524 (2) .Complies with the terms and conditions of the specification and, the applicable
525 requirements ofT.1 - T.5, T.81- T.97, and Seti•,, 2. 5, 81 97, andT.101i - T.137--4
526 -thisePai4.
527
528 (d) This general license is subject to the limitation that the specification container may not be
529 used. for a shipment to a location outside the. United States, except by multilateral approval, as
530 defined in DOT regulations at 49 CFR 173.403.
531
532 (e) This section expires October 1, 2008.
533
534 Sec. T.4-621 General License: Use of Foreign Approved Package.
535
536 (a) A general license is issued to any licensee of the Department to transport, or to deliver to
537 a carrier for trarnsport, licerns~d nmaterial in aý pfckage, the design of w hich has been approved in a
538 foreign nationaicbrcmpetent auth6rity,-certificate1 thatihati been revalidated by DOT.as meeting the
539 applicable requirements of 49 CFR- 1-71.12. . -,' ,-
540
541 i(b) E:.. Exceptas otheirwise proivdedin'thissection;rthe general:license applies onlytoa lcensee

542 'who has a quality assurance program approved by the Department as ;satisfying •the applicable
543 provisions of S,'eetioT. 101 -throuh T. 13 7 .f. his--sp.
544 --, ". ' , -
545 '(c) This general license dapplies, only to shipnments made to orfr locations outside the
546 'United States.
547
548 (d) This general license applies only to a licensee who-
549 . , - .
550 (1) Has a copy of the applicable certificate, the revalidation, and the drawings and
551 other documents referenced !in the certificate, relating to the- use and .maintenance of the
552 packaging and to the actions to be taken before shipment; and
553
554 '(2),:,. CQomplies..with the terms and conditions of the certificate. and revalidation, and
555 with the applicable..,requirements of T.1 through T.5, T.81 through T.97, and T.101
556 through T.137. Scti.os 2, 5, 81 97, and 101 137 of this Part With respect to the
557 quality assurance provisions of SeciensT T101 -through T. 137 ef thisp, the licensee is
558 exempt from design, construction, and fabrication considerations'.
559
560 'Sec. T.22 General License: Fissile Material.
561 . ,
562 (a) A general license is issued to any licensee of the Department to transport fissile material, or
563 to deliver fissile material to a carrier for, transport, if the material is shipped in accordance with
564 this section. The fissile material need not be contained in a package which meets the standards of
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T.47 and 10 CFR Part 71 Subparts E and F; however, the material must be contained in a Type A
package. The Type A package must also meet the DOT requirements of 49 CFR 173.417(a).

*(b) The general license applies only to a licensee who has a quality assurance program approved
by the Department as satisfying the provisions of T. 1,01. throughT. 137.

(c) The general license applies only when a packagers contents:

(1);Contain no more than poiK-Ha Type A quantity of radioactive material: and

(2) Contain less than 500 total grams of beryllium, graphite, or hydrogenous material
enriched in deuterium.

(d) The' general license-applies only to packages containingf fissile material thatare' labeled with
a CSI which:

(1) Has been determined in accordance with paragraph (e)ýofthis sectikn:

(2) Has a value less than or equal to 10; and ...

(3) For a shipment of multiple' packages containing fissile material, the sum.of the CSIs
must -be less:than :or equal to. 50 fr, shipment on a, nonexclusive;.use..conveyance) and-
less than or equal to 100 (for shipment on an exclusive ruse conveyance).., , .. -

(e) .(t.). Theývalue for the.'CSIL hiustrbe greater than:'or. equal to-:tbl e number- calculated by the:
• -. followihg~equation: ' -,,.(• ... ; C, i , - . ,.,.'::',- '. -

(2) The calculated CSI must be rounded up to the first decimal place;

(3) The values of X, ,Y, and Z used in theCSI equation must be taken from Tables T-1 or
T-2, as appropriate; . . .. " ...

(4) If Table' T-2 -is uS'ed to obtain, the value of-X,- then the values for the terms'in the
equation for uranium-233 and plutonium must be assumed.to be zero; and

(5) Table T-1I values for X, Y, andiZ must be used to determine the CSI if:.

(i) Uranium-233 is present in the package;

(ii) The mass of plutonium exceeds 1 percent of the mass of uranium-235;

- (iii) The uranium' is of unknown uranium-235 enrichment or greater than 24
weight percent enrichment;or o . .
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(iv) Substances' having a moderating effectiveness (i.e.. an average hvdrogen
density greater than H2O),(e.g., certain hydrocarbon oils or plastics) are-present in
any form, except as polyethylene used for packing or wrapping.

Table T. I - Mass Limits for General License Packages Containing Mixed Quantities of Fissile
Material or Uranium-235 of Uni-known Enrichment per T.22(e)

Fissile'material Fi:sile material mass mixed Fissile material mass mixed
with•• moderating substances with-moderating substances
having an average hydrogen having an average hydrogen
density less than or' equal to density greater than H2 Oa

HO (grams) (grams)
i6U0) 860

233U (Y) 43 -227

239 pUor 24 1Pu Z 37 24

When mixtures of moderating substances are present, the lower mass limits shall be'used if more than 15 percent

of the moderating substance has an average hydrogen density greater than H20.
i

Table T.2 - Mass Limits for General License Packages Containing Uranium-235 of Known
*Enrichffment per T.22(6),

] Fissile material ma 's Of 2 3 5U (X)
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1.35 480
1 1,020

0.92 1,800
624
625 Sec. T.23 General License: Plutonium-Beryllium Special Form Material.
626
627 (a) A general license is issued to any licenseeof the Department to transport fissile material in
628 the form of plutonium-beryllium (Pu-Be) specialform sealed sources, or to deliver Pu-Be sealed
629 sources to a carrier for transport, if the material is shipped in accordance with this section. This
630 material need not be contained in a package which meets the standards of T.47 and 10 CFR Part
631 71 Subparts E and F; however, the material must be contained in a Type A package. The Type A
632 package must also meet the DOT requirements of 49 CFR 173.417(a).
633
634 (b) The general license applies only to a licensee' who has a quality assurance program approved
635 by the Department as satisfying the provisions of T.101 through T.137.
636
637 (c) The general license applies only when a package's contents:
638
639 (1) Contain no more than IMbkK2 a T3p& A'quantfty Of radiadctive mnaterial; and'
640
641 (2) contain less than 1000 g of pluto6ium, pr6vided that: pluio'nium-239, plutonium-241,
642 or any combination of these radionuclideh.& 6niSitutes- less than 240 g of the total quantity
643 of plutonium in the package.
644
645 (d) The general license appllie:s only to packages label~dwvithl--aiSýIwhýdh.ich• .
646
647 (1) Has been determined in accordance with paragraph (e.)if this section;,
648
649 (2) Has a value less than or equal to 100; and
650
651 (3) For a shipment of multiple packages containing Pu-Be ealed sources, the sum of the
652 CSIs must be less than or equal to 50 (for shipment on a nonexclusive use conveyance)
653 and less than or equal to 100 (for shipment on an exclusive. use conveyance).
654
655 (e) .(I) 'The value for the CSI must be greater than or equal to,-the number calculated by the
656 following equation:

o 0 =S Gofo 2 ,pt + gaMSOf 2
24 J

657
658 (2) The calculated CSI must be rounded up to the first decimal place.
659
660 PACKAGE APPROVAL STANDARDS
661
662 Sec. T.47 External Radiation Standards for All Packages.
663
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664 (a) Except as provided in paragraph (bMof this section, each package of radioactive materials
665 offered for transportation must be designed and prepared for shipment so that under conditions"-ý!
666 normally incident to transportation the radiation level does not exceed 2 mSv/h (200 mrem/h) at.'
667 any point on the external surface of theibackage. and the transport index does not exceed 10.
668
669 (b) A package that exceeds the radiation level limits specified in paragraph (a) of this section
670 must be transported by exclusive use shipment only, ahd the radiation levels for-such shipment
671 must not exceed the following during transportation:
672
673 (1) 2 mSv/h (200 mrem/h) on the external surface of the package, unless the following
674 conditions are met, in which case the limit is 10 mSv/h (1000 mrem/h):
675
676 (i) The shipment is made in a closed transport vehicle;
677
678 (ii) The package is secured within the vehicle so that its position remains fixed
679 during transportation; and
680
681 (iii) There are no loading or unloading operations between the beginning and end
682 of the transportation;
683
684,1 (2) 2 mSv/h (200 mrem/h) at any point on the outer surface of the vehicle, including the
685." top and underside of the vehicle; or in the case of a flat-bed style vehicle, at any point on
68Q the Vertical planes projected from the outer edges of the vehicle, on the upper surface of
687k the load or enclosure, if used, and on the lower external surface of the vehicle; and
688
689• (3) 0.1 mSv/h (10 mrem/h) at any point 2 meters (80 in.) from the outer lateral surfaces
690Q.' of the vehicle (excluding the top and underside of the vehicle); or in the case of a flat-bed
691% style vehicle, at any point 2 meters (6.6 feet) from the vertical planes projected by the
692 outer edges of the vehicle (excluding the top and underside of the vehicle); and
693
694 (4) 0.02 mSv/h (2 mremlh) in any normally occupied space, except that this provision
695 does not apply to private carriers, if exposed personnel under their control wear radiation
696 dosimetry devices in conformance with Sec. Q.502.
697
698 (c) For shipments made under the provisions of paragraph (b) of this section, the shipper shall
699 provide specific written instructions to the carrier for maintenance of the exclusive use shipment
700 controls. The instructions must be included with the shipping paper information.
701
702 (d) The written instructions required for exclusive use shipments must be sufficient so that,
703 when followed, they will cause the carrier to avoid actions that will unnecessarily delay delivery
704 or unnecessarily result in increased radiation levels or radiation exposures to transport workers or
705 members of the general public.
706
707 OPERATING CONTROLS AND PROCEDURES
708
709 Sec. T.81 Applicability of Operating Controls and Procedures.
710
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A licensee subject to this part, who, under a general or specific license, transports licensed
material or delivers licensed material to, a carrier' for transport, shall comply with the
requirements of T.81 -T.97Scctions 81, 190 of• this Pa.t with the quality assurance
requirements of See...n T.101 T.137-Ef "s-Pa, and with'the general provisions of Seetions
T. 1 - T.5 of .thisPart.
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718 Sec. T.83 Assumptions as to Unknown Propertie's
719
720 When the isotropic abundance, mass, concentration, degree of irradiation, degree of moderation,
721 or other pertinent property of fissile hiraterial in any package' is not known, 'the-licensee shall
722 package the fissile material as if the unknown properties ýhave credible Value6 that will cau'se the
723 maximum neutron multiplication.
724
725 Sec. T.85 Preliminary Determinations.
726
727 Before the first use of any packaging for the shipment of licensed material-
728
729 (a) The licensee shall ascertain that there are no cracks, pinholes, uncontrolled voids, or other
730 defects that could significantly reduce the effectiveness of the packaging;
731
732 (b) Where the maximum normal operating pressure will exceed 35 kPa (5 lbf/in2) gauge, the
733 licensee shall test the containment system at an internal pressure at least 50 percent higher than
734 the maximum normal operating pressure, to verify the capability of that system to maintain its
735 structural integrity at that pressure; and
736
737 (c) The licensee shall conspicuously and durably mark the packaging with its model number,
738 serial number, gross weight, and a package identification number assigned by the Department.
739 Before applying the model number, the licensee shall determine that the packaging has been
'740 fabricated in accordance with the design approved by the Department.
741
742 Sec. T.87 Routine Determinations.
743
744 Before each shipment of licensed material, the licensee shall ensure that the package with its
745 contents satisfies the applicable requirements of this P!part and of the license. The licensee shall
746 determine that-
747
748 (a) The package is proper for the contents to be shipped;
749
750 (b) The package is in unimpaired physical condition except for superficial defects such as
751 marks or dents;
752

753 (c) Each closure device of the packaging, including any required gasket, is properly installed
754 and secured and free of defects;
755
756 (d) Any system for containing liquid is adequately sealed and has adequate space or other
757 specified provision for expansion of the liquid;
758
759 (e) Any pressure relief device is operable and set in accordance with written procedures;
760
761 (f) The package has been loaded and closed in accordance with written procedures;
762



763
764
765
766
767
768
769
770
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(g) For fissile material, any moderator or neutron absorber, if required, is present and in
proper condition;

(h). ',Any structural part of the package that' could beusedi to lift or tie down the package
during transport is rendered inoperable for that purpose, unless it satisfies the design
requirements of 10 CFR 71.45;

Supp.616 T1O
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771 (i) The level of non-fixed (remoVable) .radioactive contamination on the external surfaces of'
772 each package offered for shipment is as low as reasonably achievable, and within the limits"":
773 specified in DOT regulations in.49 CFR 173.443;
774
775 (j) External radiation levels ,around the package and around the vehicle, if applicable, will
776 not exceed the limits specified in I0 CFR 71.4-7T.47 at any time during transportation; and
777
778 (k) Accessible package surface temperatures will not exceed the limits specified in 10 CFR
779 71. 4 3(g) at any time during transportation.
780
781 Sec. T.88 Air Transport of Plutonium.
782
783 (a) Notwithstanding the provisions 'of any general licenses and notwithstanding any
784 exemptions stated directly in this Ppart or included indirectly by citation of 49 CFR Chapter I, as
785 may be applicable, the licensee shIll assure that plutonium in any form, Whether for import,
786 export, or domestic shipment,, is not transported by air or delivered to a carrier for air transport
787 unless: -

788
789 (1) The plutonium is contained in a medical device, designed for individual human
790 application; or '.. .....

791
792 (2) The plutonium is contained in a material in which, the specific activity is let
793 gr.eater... .... 0.•.,Cýg (70 , g..g) of -,- -A t. c fm ial less than or equal to the activity
794 concentiation values for plutonium- specified in Appendix A, Table A-2,' of this Part, and
795 in which the radioactivity is essentially uniformly distributed; or
796
797 (3) The plutonium is shipped in a single package containing no more than an A2

798 quantity'bf plutonium in any iS'6ope'or form, and i sshippew &edan&e with S T;5;
799 or -

800
801 (4) The plutonium is shipped in a package specifically authorized for the shipment of
802 plutonium by air in. the Certificate of Compliance for that package issued by the
803 ..... e•,s i -.NRC. '', .

804
805 (b) Nothing in paragraph (a) of this'section is to be interpreted as removing or diminishing
806 the requirements of 10 CFR 73.24.
807
808 (c) For ar shipmehnt of pldtonium by air which is subject to paragraph (a)(4) of this section,
809 the licensee shall, thi.ouh special arrangemdnt with the carrier, require compliance with 49 CIR
810 175.704, US. 'Department of Transportation "elis applicable to the air transport of
811 plutonium.'

813 Sec. T.89' Opening'Instructions.
814
815 Before delivery of a package to a carrier for transport, the licensee shall ensure that any special
816 instructions needed to safely open the package have been sent to, or otherwise made available to,
817 the consignee for the consignee's use in accordance with Sec.tion D.906(e).
818
819 See. T.91 Red.
820
821 T11 Supp." 916
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822 (a) •..Eh liensee shall maintain, for a period of 3 year s after shipment, a re-ord of each
823 ship•ment of .... material not ex.em.pt -,nd..,s-e. T.10, showing where applicable1
824
825 (1) Identification of the paekaging by moedel numb~er and serial number;
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872

(2) Verificati~n. th-at. thereren sgicat. defts ini the Oaekaging, as shipped;

(3) Volume and identificaion of coolant;

(4) Type an~
eahshipmefit

d quai4ity of li eensed material in e6&h package, and the total 4ti~ntity--of

(5) . o r.I eaIh item of if J.adi ,fi•slJ material

(i Idetifcatoby.m.dl..,n
a sIa. nu b er;

Oi i) Ira~diaf~itioný- and'de'y history' to) ihee4: aprprat t demonstrate that
its nuclear and thermal char-acteristics comply with lienecnditions;an

(iii) Any. abn.rmal or_. unusual l.h.itibn i1ahtto rad.a:.o safety;

(6) Date of t

'D :A

------ .... an.. ...

(10) Results of the determninations r-equired by See. T.87 and by the conditiofis of h
paekagia appfevak . .

(b) The li-enosea sh-4-al i eak ax ailable to' the Deparm .4 fefr inispection, upon- r-eas~onablee
notice, all records required by this pa4. Records are only valid if stamped-, initialed, or 'signed
and dated by, authOrized per-sonel or- other-wise authenticated.• d f

(e) The licensee shall maintain sufficient Nwriten reer-ds to ffimnish evidencee of the qulalifý of.
packaging. The records to be maintained include resilits of the. det~erminations requiedby Sec.,
T.85; design, fabric"a;Hand .s.embly r.eords, .esu..ts of f": e ,•sA ne•qp+1., tests, and ais;"
resuilts of monitoring orpeomnc.and materials ahallyscs; ailldrsdtofaite.c,
modificationadrpi aetiv'ities. inspeefion, test, and audit fecords tntt identifý' ihe iti~pe'tor
or- data r-eer-der-, the type of obsern'ation, the results, the acceptability and the actin taenin
connection with an)y deficiencies noted. The recods must be retained .for threp years aftthe l
of the packaging to which they apply.

See.~oz T-.9 . ,• etio,7 nd-T o i

T12
Supp. 61(,
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873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924

(a) The licensee or- ctfcaehlder shall pei~nit the Department, tit all reasonable times, to
inspect mfe fleensea material, pac~agin~g, pr-emilses, anui taetities in whisin the Itcensed matrial or-
packaging is used, provided, constructed, fabricated, tested, stor-ed, or- shipped.

(b) The licensee shall perfO~m, and peýit the Depa~ment to perfoef, any tests th
Department deems neeessary o~r approepriate frte diiraonof the~e regulations.

(e) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~- Th-iesesalntf h gnya es 5dy eoe fabr-ieatiohi of a' package to be
useid for- t ih-e shipent.-of 466fised i.aeilh-~n ea eat load in excess4, of 5kW Or with a

Maiu 'A44Z14-. oper-atinAIW ICPa (lIbfin)-gauge.

See. T-.95 Renrt~s. The licensee shall renort to the Maryland Deinatment of the Envir-or.ent.I
~arnological 1heaitn frgrm f u lwsington 44oulevara6, lialtmor-e, Mýaryltana 44I AW witain

(a) An, ntnei which there is significant r-eduction in the effectiveness of any- approved-

(b) Detal 'faydefecVts withbaet Rignikac in TpB-, or- 1;fisl,' packagingafefis
use, with the means ;emnp!O'ýed to) F~ th~e 'ee'n preven th eeir &r-ence; or

ob yd.'kng a shipmon :'<.. '' i - . .. .'

Sec. T.97 Advance Notification of Shipment of Irradiated Reactor Fuel and Nuclear Waste.

(a) As specified in paragraphs (b);( (c)-' (d) of'tlils'section;,-i•aci licensee: shall provide
advance notification to the governor of. a State,,. or the governor's designee, of the shipment of
licensed material, through, or' acros .the"' d•i of~trie State eref , thý "transpoit, or delivery
to a carrier; for trainsport,' of hice'ndse'd:material utosuie the confinesof the lic'ensees.plant or other
place of use or storage. .:.v-, ' .

(b) Advance notification is required tinder this section for shipments of irradiated reactor fuel
in.quantities less than that. subject to advance notification requirements of 10 CFR 74-3.37(f).
Adxiafice' 'notification is also yequir edu"nder this section for shipment of licensed material, other
than irradiated fuel, meeti ig'the fdilowirng three conditions:

.(1) The licensed material is required by this Ppart to be in Type B packaging for
transportation; ' ''

- (2) . The licensed material is being transported to or across a State boundary en route
"to a'dispisal facility or tO ? collection point for transport to, d-disposal facility; and

(3) The quantity of licensed material in a single package exceeds the least of the
following:

(i) . 3000 times the AI value of the radionuclides as specified in Appendix A,
'Table A-I for special form radioactive material;

T13 - ,-
Supp. 916
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925 .(ii) 3000 times the A 2 value of the radionuclides as specified in Appendix A,
926 Table A-I for normal form radioactiVe material; or
927
928 (iii) 1000 TBq (27,000 Ci).
929
930 (c) Procedures for submitting advance notification.
931
932 (1) The notification must be made in writing to the office of each appropriate
933 governor or governor's designee and to the Adinistrr of O th .apprRopriate NRC
934 Regional Office listed in Appendix A-4tA 10 CFR 74Director, Division of Nuclear
935 Security, Office of Nuclear Security andIncident Response, U.S. Nuclear Regulatory'
936 Commission. -

937. ,. ,
938 (2) A notification delivered by" mail must be p0imarked at least 7 days before the
939 beginning of the 7-day period during which departure of the shipment is estimated to
940 occur.
941
942 (3) A notification delivered by messengerany other means than mail must reach the
943 office of the governor or of the governor's. designee at least 4 days before the beginning
944 of the 7-day period during which departure of the shipmnit is estimated to occur.
945 '
946 . (i). A list of the names and mailing addresses of the governors' designees
947 receiving advance notification of transportation of nuclear waste was published in

948 the Federal Register on June 30, 1995 (60 FR 34306).
949
950(i)" 0 Th&e-:list'will be 'pubhibshed. annually-ihthe FederalRegister on-or aibout-
951 June 30 to reflect any changes, ip ,information.,.
952 .. . . " . ' ' '
953 . :. Gii). ' ilo !ene and mhailig~addressg '0f the governo~rs" desig'n~ees is
954 .: .:' 'avaiilable On, r~equest fro~m t{he "Dir iecjt6#, :OffiZe o'f.S'tate programs, O.11."Nuclear i955 '....Regulatory Commission,Washi , DC 20555-0001...
956
957 .. ,(4) The licensee shall retain a copy of the notification as a record for 3 years.958 1 - " 'I .""ee- is,..4
959 (d) Information to'be.furnished in advance notificetion of shipment. Each advarnce

960 notification of' shipmenit of irradiaited reactor fuel~ or nUclear }vag{t, must. contain the follo~wing961 information: I '
962963 (1) The name, address, and telephone number of the siappercarrider, f nd receiver. of

964 the irradiated reactor fuel or nuclear waste shipment;
965
966 (2) A description of the oirradiated reactor fuel 'n or nuclear wastcontain theor
967 shipment, as1specified i the regulatibns of DOT in 49 CFR 172.202 and 172.203(d);
968969 (3) The point of origin of the shipment and the 7-day period during whichdepiarture

970 of the shipment is estimated to occur;
971
972 (4) " The "7-day peliod during which arrival of "the shipment at State bhoundaries is

973 estimated to occur;
974 T14
975 Supp. 916
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976 (5) The destination of the shipment, and'the 7-day period during which arrival of the::,•
977 shipment is estimated to occur; and
978
979 (6) A point of contact, with a telephone number, for current shipment information.
980
981 (e) Revision notice. A licensee who finds that schedule information previously furnished to a
982 governor or governor's designee, in accordance with this section, will not be met, shall telephone
983 a responsible individual in the office of the governor of the State or of the governor's designee
984 and inform that individual of the extent of the delay beyond the schedule originally reported. The
985 licensee shall maintain a record of the name of the individual contacted for 3 years.
986
987 (f) Cancellation notice.
988
989 (1) Each licensee who cancels an irradiated reactor fuel or nuclear waste shipment for
990 which advance notification has been sent shall send a cancellation notice to the governor
991 of each State or to the governor's designee previously notified, and to the Director,
992 Division of Nuclear Security, Office of Nuclear Security and Incident Response. U.S.
993 Nuclear Regulatory Comm. i.ssionAdministrat.r of the appropr.iat NRC Regional Office
994 listed in Appendix A of Pa " 73 of this chapter.
995
996 (2) The licensee shall state in the notice that it is a cancellation and identify the
997 advance notification that is being canceled. The licensee shall retain a copy of the notice
998 as a record for 3 years.
999

1000 QUALITY ASSURANCE
1001
1002 Sec. T. 101 Quality Assurance Requirements.
1003
1004 (a) Purpose. Sees. T.101 through T.137This subpa4 describes quality assurance
1005 requirements applying to design, purchase, fabrication, handling, shipping, storing, cleaning,
1:006 assembly, inspection, testing, operation, maintenance, repair, and modification of components of
1007 packaging that are important to safety. As used in this these sectionssubpart, "quality assurance"
1008 comprises all those planned and systematic actions necessary to provide adequate confidence that
1009 a system or component will perform satisfactorily in service. Quality assurance includes quality
1010 control, which comprises those quality assurance actions related to control of the physical
1011 characteristics and quality of the material or component to predetermined requirements. The
1012 licensee is responsible for the quality assurance requirements as they apply to design, fabrication,
1013 testing, and modification of packaging. Each licensee is responsible for the quality assurance
1014 provision which applies to its use of a packaging for the shipment of licensed material subject to
1015 these sections.
1016
1017 (b) Establishment of program. Each licensee shall establish, maintain, and execute a quality
1018 assurance program satisfying each of the applicable criteria of Sees. T.101 through T.137 and
1019 satisfying any specific provisions that are applicable to the licensee's activities including
1020 procurement of packaging. The licensee shall apply each of the applicable criteria in a graded
1021 approach, i.e., to an extent that is consistent with its importance to safety.
1022
1023 (c) Approval of program. Before the use of any package for the shipment of licensed
1024 material subject to.... tis at Secs. T. 101 through T. 137, each licensee shall obtain Department
1025 approval of its quality assurance program. Each licensee shall file a description of its quality
1026 assurance program, including a discussion of which requirements of this, .s.bpa!,Secs. T.101
1027 through T.137 are applicable and how they will be satisfied, with the Maryland Department of
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1028 the Environment, Radiological Health Program, 1800 Washington Boulevard, Baltimore,
1029 Maryland 21230.
1030
1031 T15
1032 Stipp. 916
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(d) Existn pcag designs. ,The provisions of this paragr-aph deal :with packages that have
been approved for use.in accor.dance ith.t.i. par. before J..uary 1, 1979, and which have been
designed in accordance with the, provisiolnsl. f this part in effect at the time of application for,
package approval. hose a wll.be epte as having .een , es.gne. in a. ."rdane•. with

a qulityassranc proramthatsatsfies the provisions of paragr-aph (b) of this section

(e) Existing packages. The pro.visions of this paragrph deal with packages that have been
approeved for use in accor-dance with this paft before Ja-nuar-y 1, 1979; have been at least paftially
fabr-icated prior- to that date; and for which the fabr-ication is in accor-dance with the prvsOnof
this part in effect at the time of applie4i6'on for approval of pakag• . design. These packages wi.l
be acepted as having been fabr.icate. and assembled in acordance with a quality assur.ance
programn that satisfies the provisions of paragraph (b) of this 4ection.

(d) PReviously approved programs. A Depaotment appr-oved quality oneand mrogram that
satisfies the applicable criteria of T.,1l .T.137, 10.GCER 50 Appendix B, o10CR72 Subpart

Gmited toa isesabisgahicexpour devni-esd, an soeurced changers, tor tasp packages wrnprill thes

acepted as satisfying the requiremets • of T. 10E1(b). Before first use, the liensee shall notifyR t
Maryland Department of the Envirtos ent, Radiological Health Pre ogam, 1800 Washington
Boulevar~d, Baltimore, Maryland 21230, of its intent to apply its previously approved T.-101
T.137, 10 uCFR't50 Appendix Br 4iz 10 C GnFR 72' S:ipah G ...... .sua. pr1grm t
tr(a)nspratioh activities. Taceshall ideptifr the establ bymn date ofsubmittal to the u .
Nuclear- Regulatory Comnmission; D~orket Number-, and date of NRC approval.

(gd) Radiography containers. A program for" transport -container.,inspecti~onl.and maintenance [
limited to radiographic exposure devices, source changers, or packages transporting these
devices and me he requirements of Sec. E.31(b) of this reuan or an r o
Agreerment aiviies ffecimnt, I' sdrh'af ty-rlo satiey, the u irptiof Se'tr s sysTem127(b) and

Sec. T.i103 Quality Assurance Organization. .:,

(a) The licensee/' shall be responsible for the establishment :and. execution, of the quality
assurance program. The licensee may delegate to others, such as contractors, agents, or
consultants, the work of establishing and executing the quality assurance program, or any part of
the quality ass'iirancene"prsogurisin tt shall retaina responsibility for the program. The licensee shall
clearly establish and delineateývin..WIfiting; th& authority and duties of persoiris, and organizations'
performing -activities affectingthe " functions of structures, systems, and
components. These. activities include performing the: functions associated with attaining quality
objectives and the quality assurance functions..

(b) The qjuality ass~uiandý.functions are -'

(1) Assuring that an appropriate quality assurance program is established and
ti effectively exeacutd; and

-'Whi-Ti&the term "'licensee" is used in these criteria, the requirements are applicable to whatever design,*
fabrication, assembly, antd testing of the package is accomplished wjtit respect to a package prior to the
time a pAckage approval is Issued............

T16'
Supp. 916
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1086 (2) Verifying, by procedures such as checking, auditing, and inspection, that activities
1087 affecting the safety-related functions have been performed correctly.
1088
1089 (c)' 'The persons and organizations performing quality assurance functions must have sufficient
1090 authority and organizational freedom to-
1091
1092 ,(1) Identify quality problems;
1093
1094 (2) Initiate, recommend, or provide solutions; and
1095
1096 (3) Verify implementation of solutions.
1097
1098 (d) The persons, and organizations performing. quality assurance functions shall report to a
1099 management level that assures that the *required authority and; organizafional freedom, including
1100 sufficient independence from cost'- and schedule, when opposed to safety considerations, are
1101 provided. ' .. • ' .
1102 ":
1103 (e) Because of the many variables, involved, such as th fienmber of personnel, the type of
1104 activity .being. performed, ,and, the location or locations: where activities, are performed, the
1105 -organizational structure for, executing the quality assurance' pikogram' may-' take various' forms,
1106 provided that the persons and organizations assigned the quality assurance functions have the
1107 required authority and orgdhiizational freedom"-
1108
1109 (f) Irrespective of the orgamzatln struc the t nd6,'l"si assigned the responsibility for
1110 assuring effective ek ecution of any Portion of'the quality assurance program, at anylocation where
1111 activities subject to this section are being performed, must have direct access to the levels of
1112 management necessary to perform this function.
1113
1114 Sec. T. 105 Ouality Assurance Pro gram: ,

1115
1116 (a) The licensee shall'establish, at the earliest practicable iime c•sistent with the *schedule. for
1117 accomplishing the activities, a quality assurance program that complies -with the, requirements, of
1118 Secs. T. 101 through T. 137. The licensee shall;.document the quality-assurance program by written
1119 procedures or instructions and shall carry Out the program in accordance 'with those procedures
1120 throughout the period during which the packaging is used. The licensee shall identify the mat.erial
1121 and components to be covered by the quality assurance program, the major organizations
1122 participating in the program, and the designated functions of these organizations.
1123 ..
1124 (b) The licensee, through its quality assurance program, shall provide control over activities
1125 affecting the quality of the identified materials and components to an extent consistent with their
1126 importance to safety, and as necessary to assure conformance to the approved design of each
1127 individual package used for the shipment of radioactive material. The licensee shall assure that.
1128 activities, affecting quality are accomplished under suitably controlled conditiois.. Controlled
1129 conditions inclfde' the use of appropriate equipment; suitable environmiental conditions for
1130 accomplishing the activity, such as adequate cleanliness; and assurance that all prerequisites for the
1131 given activity have been satisfied. The licensee shall -take into account the need for special controls,
1132 T17 Supp. 61.6
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processes, test equipment, tools, and skills to attain the required quality, and the need for
verification of quality by inspection and test.

(c) The licensee shall base the requirements and procedures of its quality assurance program on.
the following considerations concerning the complexity and proposed use of the package and its
components:

(1) The impact of malfunction or failure of the item to safety;

(2) The design and fabrication complexity or uniqueness of the item;

(3) The need for special controls and surveillance over processes and equipment;

(4) The degree to which functional compliance can be demonstrated by inspection or
test; and

(5) The quality history and degree of standardization of the item.
I

(d) The licensee shall provide forindoctrination and training of personnel.performing activities
affecting quality, as necessary. to assure that suitable proficiency is achieyed and maintained. The
licensee shall review the .status and , adequacy of thequality assurance program at established
intervals. Management of other organizations participating in the quality assurance program shall
review regularly the status and adequacy of that part of the quality assurance program which they
are executing.

'(a) The-4iengee shall e ib~~'sit suethtapial euaoyrquirements and
flhe packiage design,, aý,sPe~fi~li~t i -e f~oteiaeiAz nl" And o t to w ichtis

aL.1% ¢ a re e.E•'•L•.•f. ...•X.•X I,,,JX •I X. -"._• '' l . 'se t' " p .1"es , '"r co r cl t.... ns , at d•.:•t•• into p v..' atic..; . d' a . ... ., p ro.,, d .r..., ..d ii. r ct~

These measurfes must inl•ud, pr-ov-ision o•t a-sure that approaprite qual1ity standards are specified
and nclued n~deign'docments and.ta it'h roi-nistanddrds 4~e eeoirnro Hed --'N4asties Aitist

be established 40 'Or hea sele-ction 'and' refe 1r suitabiilky o1 application 01 materials, paAs
:equipment, and pr...esses that are •essentW to the saf..ty related fuc ion, of the mter ials.. parts, and
-components of the packaging. -

.(b) The licensee shall estab1lih mneasuires for the identification and coirl~ eininter-faces
and for- coordination amngpatiipating design organizationi. These mh:4sures muticuethe
*establi shmient of wr-itten procedures, among participating design organizations., for the rcvie-
approval, release, distribution, and revision of docue, iolving design interf4aees. The de~ign
contr-ol measures must provide for veA64~ng or- checking the adequacy) of design, by, methods such

Foh-eriyig rceking, process, the licese s~l eint niidLas or groups other than
thoe. ho ere r-esponsible,,for the orgnldsgbtwomay be from the same ~gma~n

*Where a~ test pfegrfrn is used to v-erify the -6AdeuAcy of a specific design feature in lieu of ote
yven Lying 'or c---i Processes,, the licensee sh3all indul~de suitable 'qbialifi(ýatioa testing of-a
*prototy'pe or sample unit uinder the most adves de &ign conditions. Th6 licensee' shall apply design
control measures to items such a•sllowing:

. r "

T18
Supp.-016
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1210
1211
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Cr-iticality physics,, radiation shielding, stress, thermal, hydraulic, and aecident

(2) Compatibility of materials;,

(3) Accessibility for- inservice inspection, maint enanee-and -Fepaf~

(1) Features to faceilitate decontamination;

(5) D~elineation ot acceptance critera tor- inspections ano tests.

(e) Th'e licensee shall subjetdsg cnes inldigfeld changes, to design contro
measures com~mensur-ate wiih' those applied t6 the efigi~al 5,de~ign. Changegd in the conditions
specified in the package appr-ovair-equire NRC approval.

See. T.409 PtCntrol. The licensee shall establish m.neasures to ass-re that

adequate quality is requir.ed'in the .,d.u.. .ntso:., pr"Ocriement-ofmaterial, eand setw"ei
heher hased byi4he lioensee or by its contraMto of subcotractors. To the extent necessary,

the lien~eeshall r-equire iapntfaetor-s br- ýtibentraeters to pr6ýide-'-a 4uaitaii) dssuanf rga
cositet it te ~pacbl& pr .isonofhjs pqit.A7 "

See. Tl 111 Instructions. Procedur-es, and, Drawings. The licensee shall prescribe EietivitisIhli~
duality by documented instruetions, proedur.es, of d..awinp. of, a type ..apprI.op•rII A tohe''
circuimstances and shall fcqutire that these instrutos produrfe, and drawvings befllowed. The
fin ttrqtoiions, proNNures, an drw i:gsmust A~ir~de-- appf ollpfiaequttti o qualitative..

'tl | ÷; k ÷k ~~~~~....................•I ÷.;..........•',•......AT,...............÷....÷. k...÷

kh, 'if ik,ý Qvý fif -k

rv. , , ,

Sec. T.1 1 ,,3 ,crnt..... T..he'Icensea•e, ,,all a control the 'sunce of
doettmeni-s suceh as instructions, pr-ocedufes,. and drawingsip. inndn chnes, which prescribe. all

,activities affecting quality. These mneasurfes mnust ass~ufe that documents, .incltiding changes,. aree
reviewed fo adequacy, approved for release by, authorized p ersenfel, and distributed. and useda

th~e loceation wher~ie the pr-escribed activity is performed. These measures must assure that changes to
documfents are-reviewed 4nd approved, i

(a) The licensee shall establish Paeasures, 4to assure. that purchased mnaterial, equipment, and
sen.ices, whether purchased directly or 'through ceontractors and subcontractor-s, conAform toth
procurfement documents. Thes~e measurfes mnust include provisions. as,> appropriate, forf source
evaluation an eetoobjective evidenoe of qtiality furnished by the 6entfrector or subconitracor
in specti on at the contractor- or Subco)ntractor fre, and examinati on* Fof, 0 prdutso delivery.

(b) The licensee shall have av ailable. docuimentary evidence that material and equipment
eontfam to the procurement specifications before installation or use of the material and equipment.

Telice-nseea shall retain, or have available, this documentary evidence for- the lifea of the package to
T19

Supp. 616 I
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which it applies. The .lie•,nsee shail assure that teevidenee is su-f.icient to identif; the specifi
requirements m:e t by the purchased m~aterial and equ'ipmnent.-%I

(e) T!he lies&shall assess thie 6efectiveness of the control of quality by cefntractar-S4ind
subcontractors aft intervals consistenýt wAith the importance, ecimplexity, and quantity ofl-the prFoductl

Sec. TAP11 Identification and Contr-ol of M'aterials, Parts, and Compoenents. The licensee shall
establish measures Amr the identificeation 41nd ýeontral of Materials, parts, and' eompo~nents. hee
measures mutasr htidentifie~aiib o t te is m~aintain~ed by' hea nitmber, 04(r 'umer ort
other aporopriate means . eilth~er' oiteq. iie~ina 14r on r-ecords trfaceabl& to' theief<seqrd
throaigh6ut f-abric-ation, installation, and use of the iteiim Thes identi~efie~tn ai oto esie
must be des. ined to prevent the U I Oitnfoireet or defective mahterials;parts and:cýOffpbients.

T.' 4111' 9'-Cenrel--Of Speeia Pio ýSes.* ThW1e'~e shiall..1 e t~lih h esue o assur-e that
special pr-ocesses, including, we!ding hett tiad ondestruetixLe testing-,'4'r-e 64atfrblied and
accomplished by quialified p'ers",nnl using quallified procedures in aeodte wth applicable
codes. stnars spcfcýiC,~ ~raad other" ~sp'pc.i e requrmet'

Sec T.1211ntri~l Ispeti 1 e le nccha~l l'st-ablih and ýEecu44a pf~r-ogr for inspection of'

aetivitieýafethqtlt F~ r foi th4. mai~jefrln the a tivii~ to'ver ifycoon~formance!
w'ith tl . , p, d e, a,:..n 'th activity

in c iomust be peifo-wined by individuals odl e iý hhn'4. `hse 06pef.Offftd the activiyben
inj,_. n-ss of material o p 4p e m t b

m ho~ ~uimntan er ifmel -mu mut be-pJidd

be ~ A pro Ade he 41h~cniliiaeu& ihu oh fnadt' insp'ectoi h'o dpons
whih rquir~' It6in o." if ~ edig bi hý'e ' tlcee-~ -~~it ed* i7presentative and beyond'

which ývrk should hot pl-4ceed" A' tiu the cds"n "_ i tsdes gae ersnaie r eurd
the speeifie hold points must be indicated in appropriate d66uments."'

spec.ial3 . .. t'.on ' sh.1;; • t ' ... h , a .test ,prl ,' to.4;',squ, that all testingI

reqird Im'jnstrate thatain ýOi ývl erform s~t fco fly nsriei
fi_:iie "Rd i~f e-i d ini _lP t a dacl A wit 1 pA itten" test proceeduresý th4 inicorpor-ate 4he

requre n f hi pat nd h~r~iirniets and'acetnelms cqtainedA in the package
.. l'rovl . .......p ng all prereisites for the

givri.tes ar mt tat d qat'tet' nstiimntaonis' available and used, and- that -'e't-is!+
peroimJ n L uiab n r rn ~ta cndiios- The 'licenlsee shall document and evaluatýe th-e

tetrsutt asrthtt teu eet have' beeb satisfied.

1-.T. 1 -mro-4--T4ia-uring and -eTst 'Eiuip~m.ent.. The Ie seshll' 'est4ablish' -theasures' to
assure that tools, gauges, instruments, and other- mesrnnd testing deavicet-s-' 'ead iA aeiiviti~s'
affecting quiality are proprl cnRoled, calibrated, and adjusted at spEecifiied timaes to mainti
accuracj within neb;6ssark limiit",- "¾ -

Sup 1 2
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1327 effectiveness of the program. The audits must be performed in accordance with. written procedures
1328 or checklists by appropriately trained personnel not having direct responsibilities in'the areas being'
1329
1330 T21 Supp: 61_6
1331
1332
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1281 Sec .,T.127 Handling, Storage, and Shipping Control. The licensee shall establish measures to
1282 control, in accordance with instructions, the handling, storage, shipping, cleaning, and preservation
1283 of materials and equipment to be used in packaging to' prevent damage or deterioration. When
1284 necessary for particular products, special protective environments, such as inert gas atmosphere, and
1285 specific moisture content and temperature levels must be specified and provided.
1286
1287 Sec. T.129 Inspection, Test, and Operating Status.
1288
1289 (a) The licensee, shall establish measures to indicate, by the, use of markings such as stamps,
1290 tags, labels, routing cards, or other suitable means, the status bf inspections and tests performed
1291 upon individual items of the packaging. These measures must proyide for the identification of items
1292 that have satisfactorily passed. required inspections and tests, where necessary to preclude
1293 inadvertent bypassing of the inspections and tests.. ,,,:, ,
1294
1295 (b) The licensee shall establish measures to identify the operating status of components of the
1296 packaging, such as tagging valves and switches, to prevent inadvertent operation.
1297
1298 Sec. T. 131 Nonconforming Materials, Parts, or Components. The licensee shall establish measures
1299 to control materials, parts, or components that do not conform to the licensee's requirements to
1300 prevent their inadvertent use or installation. These measures must include, as appropriate,
1301 procedures, for identification, documentation, segregation, disposition, "and notification to affected
1302 organizations. Nonconforring, items must be reviewed anI accpted, rejected,
1303 reworked ,in accordance with documented procedures.
1 3 0 4 - . . . .. . . ...... . . . ..
1305 Sec. T. 133 Corrective Action. The licensee shall establishmeasures ,to aurtha d

1306 adverse to quality,,,.such ,as defii .defectIve material and equipment, and
1307 nonconformances, are p identitidp .and corrected In the, fa significant condition'

pronipt-y idr q qret ntecase of s
1308 adverse to quality, the.measures must assure that. the cause of the condition i "determined and'
1309 corrective action taken to preclude repetition. .T he identification okfthe significanit condition adverse
1310 to quality, the cause of the condition, and the corrective action taken must be documented and
1311 reported to appropriate levels of management.
1312
1313 Sec. T.135 Quality Assurance Records. The licensee shall maintain sufficient written records to
1314 describe the activities affecting quality. The records, must include thedocumented instructions,
1315 procedures, orand drawings of a type appropriate to the circumstancesrequired by Sec. T. 411 to
1316 prescribe, quality assurance activities and must include closely related specifications such as
1317 required -qualifications of personnel, procedures, and equipment. The ,records must inclu'de the
1318 instructions or procedures which establish a records retention program that is consistent. with
1319 applicable regulations and designates factors such.as duration, location, and assigned responsibility..
1320 The licensee shall retain these records for 3 years beyond the date when the licensee last engages in
1321 the activity for which the quality assurance program was developed. If any portion of the written
1322 procedures or instructions is superseded, the licensee shall retain the superseded material for 3 years
1323 after it is superseded. . .
1324
1325 Sec. T.137 Audits. The licensee shall carry out a comprehensive system of planned and periodic
1326 audits, to verify compliance with all aspects of the quality assurance program, and to determine the
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1333 audited. Audited results must be documented and reviewed by management having responsibility in
1334 the area audited. Follow-up action, including'reaudit of deficient areas, must be taken where
1335 indicated.
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
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1350
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1352
1353
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1357
1358
1359
1360
1361
1362
1363
1364
1365
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1386 T22
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1388 Part T
1389 'Appendix A
1390 Determination of A, and A,
1391
1392 1. Values of A, and A2 for individual radionuclides, which are the bases for many activity limits
1393 elsewhere in these regulations, are given in Table A-i. The curie (Ci) values specified are obtained
1394 by converting from the Terabecquerel (TBq) figtwevalue. The Terabecquerel values are the
1395 regulatory standard. The curie values are for information only and are not intended to be the
1396 regulatory standard.expresed to three significant figures to assu.r. t•ht•P, the difference in the T q and
1397 Ci quantities is one tenth of one percent or less. Where values of A, or A2 are unlimited, it is for
1398 radiation control purposes only. For nuclear criticality safety, some materials are subject to controls
1399 placed on fissile material;
1400
1401 II. a. For individual radionuclides whose identities are known, but which are not listed in
1402 Table A-1, the dete4min•ai•o^of the values of A. and A2 values contained in Table A-3 may
1403 be used. Otherwise, the licensee shall obtain prior Department approval of ,euires
1404 Commission approval, except that the values of the A1 and A2 values for radionuclides not
1405 listed in Table A-I, before shipping the material.in Table A 2 may be used without obtaining
1406 G.ommission approval.
1407
1408 b. For individual radionuclides whose identities are known, but which are not listed in
1409 Table A-2, the exempt material activity concentration and exempt consignment activity
1410 values 'contained in Table A-3 may be used. Otherwise, the licensee shall obtain prior
1411 Department approval of the exempt material activity concentration and exempt consignment
1412 activitywvalues for radionuclides not listed in Table A-2, before shipping the material.
1413
1414 c. JThe licensee shall submit requests for prior approval, described under paragraphs Il.a.
1415 and lI.b: of this Appendix, to the Department, in accordance with T. 1.
1416
1417 III. In the calculations of A1 and A2 for a radionuclide not in Table A-I, a single radioactive
1418 decay chain, in which radionuclides are present in their naturally occurring proportions, and in which
1419 no daughter radionuclide has a half-life either longer than 10 days, or longer than that of the parent
1420 radionuclide, shall be considered as a single radionuclide, and the activity to be taken into account,
1421 and the A1 or A 2 value to be applied. shall be those corresponding to the parent radionuclide of that
1422 chain. In the case of radioactive decay chains in which any daughter radionuclide has a half-life
1423 either longer than 10 days, or greater than that of the parent radionuclide, the parent and those
1424 daughter radionuclides shall be considered as mixtures of different radionuclides.
1425
1426 IV. For mixtures of radionuclides whose identities and respective activities are known, the
1427 following conditions apply:
1428
1429 (a..) For special form radioactive material, the maximum quantity transported in a Type A
1430 package is as follows:
1431

Z B(i) less than or equal to 1

1432 A 1(i)
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1433
1434 where B(i) is the activity of radionuclide i, and 'A,(i) is the A, value for radionuclide i.
1435
1436 (b.) For normal form radioactive material, the maximum quantity transported in a Type A
1437 package is as follows:
1438
1439 2B(i)/A (i) < 1I

BOi)
....1 thRUL O IL equal to, 1

1440
1441
1442 w-Where B(i) is the activity of radionuclide il, and A42 (i) ad-A(i)-a-e1s the Aý-aPA-A 2 values
1443 for radionuclide_i-..- espeefively.
1444 .
1445 c. '"Alternatively;. thean A, value',for mixtures of special form material may be
1446 determined as follows:
1447
1448 T23
1449 Supp. 916

~................. .............. '...........•..,.
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A 1 for mixtuire =
A16

1450
1451
1452
1453
1454
1455
1456
1457

w-Where fl(i) is the fraction of activityl effor radionuclide Ii in the
appropriate A.1 value for radionuclide lil.

d.. Alternatively, theA-* A2 value for mixtures of normal
determined asf6llows:

mixture, and AI(i) is the

form. material may be

A2 for mixture
1

Z f0i)
, A 2 (i)

1458
1459
1460
1461
1462
1463
1464

wWhere ff(i) is the fracfio6• of activity f i4idi6nuclid. 1i in the
appropriate A2 value for radionuclide4_i.

mixture. and A2(i) is the

e. - -
follows

The exempt activity concentration for mixtures of nucliaes' may be determined as
3:

i .• • ,. • . Exetupt cidvity -concentraltit for mixture

JAIA(i)1465
1466
1467
1468
1469
1470
1471

1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483

where f(i) is the fraction od activityconcentration of radionuclide i in the mixture, and [A] is
the activity concentration' f6r exempt material containing radionuclide i.

f. The activity limit for an exempt consignment for mixtures of radionuclides may be
determined as follows. - .

ExcmptCon signineti activity limit for mixlure,"

A(i)

where f(i• is• the fraction of activity of radinuchde i in the mixture and A is the activitv limit

where f(i) i s the fraction of activitv of radionuclide i in the mixture and A is the activitv limit
for exempt consignments for radionuclide i.

V. 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, and the lowest A, or'
A2 value, as appropriate, for the radionuclides in each group may be used in applying the
formulas in paragraph IV. 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.

Supp. 916 T24
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1 Table A 1. ki. fnd A-- Values for Radiottuelidc

SYMBOL ELEMENT AND -- A4 -A 4  -A2 -A2 SPECIFIC ACTIVITY
OF ATOMIC (T • " - -o(-T-t•) • "

RAkD40 NJM-BER (T-Bg'g) (Ciilg)
NUGI4PE

Ae 225 Aotiniumf(89) 476162 -1*I- 0.470 24*-I-03 5.8,8104-

40 4086 . x,2x -4 0-.-.-_7 2-x-

Ac 2800646.84 2.2X 106

Ag-4I- S4i,,,,ei1-' 7) 2, 544 •. . , " .14g-XI-0 104

Ag4O~tl 07 1-42 0766-62 9,L-I-0 Q+~--

Ag 1- fn 0-4 -" 04 44 84 4.7)i0 4__0__

Ag H! 076 46-.2 0-5 4-3-5 5,8*1-0l 4

A!-26 A..MR. ; ....- 3) 0:4. 4 , 074 4-"74 7*-t-04 4-A404

Am -24-l Amnefie4m95) -2 -544 2*-I- 54q-3  4ý 14

A 2 - '-3 4,:Y

Am-243 -2 --54-4 240 -4)5'4"*-0 7-6" 4 -4-0-x4)4

-44

Am-4 544 2*40 5,4-....~--0 •40-x-0
A...... .7 Argon(,40 -48. ', 41080 *3, 49;0.. N ,

Ar- 39 2-0 ~-5- -20 5-443. 0

Af-44 4 . .... 076 4-6-.. 076 -7, 54 O'

Ar 207.2- _ _ ý ,4 . 0

As. 72. Arse:i.(33 0-, 511 0'72 5.11 6.2c 1'4 1.7x 106

As40 . .W 4-, ..- 8 ? 1 8-2-ý* '7 1-(4

As-74 -1- 2-70 045 434 -3,-0' 9-.9-x4-44

As46 072 5-44- 0- -544 5*1-04 1.6)d106

As--7 20 541 04 4-3-5 3.9"404 1.Ox 16

At 211 Asaiie(85) -30 8414 -2 54-4 7.6,610~ 2. !?E 06

Ati-9 Geld(79)6 - 4-62 6 4-62,. 3.4?E 0 74 -1-0'

Au-1-94 -- 24-7-1 2-7-.0 1. 5x 1 0 L4*-I-o'

Au 195 4-0 2-7-0 4-0 . '2-70, !,.4x!02, 3,-7x--0'

A-i -96 4 -5.4 .2 54-.4 40x-4110 -*1-0-x

-\. 88-4-. 045 4--35 .. . .. 4 0, 2.-4--)0

A - 4-0 2-70 24-.3 7-.g- x-50' 210

Ba-3 , Ba-iu,(56) , 2.54-4 2 544 3A-x-iO' 5•i04

4 T25 Supp 616'
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Table A !., -A1 -- ~Al Values For Radionuelides

SYM-BOL ELEMENT AND -At -- A4  --A -- A2 SPECIFIC ACTIVITY

FADIO NUMBEC R -4,-i,.
MACIADE

a40 20 24) 2 -'-0-"44 62.2x04 $

Ba 33 -3 . -4 -3 8-41 _21 '-6 o4

Ba-440 404 4-, 704 4-0W4 , . 4:

_____ Bei~yll**tm(4) 20 -544 2-0 5.44- 4-.*4_04 _3 *1

Be . .2-0 544-1 04 4-34 8-3)-i--0"4 242o-

..........ih{6 0 44-.2- 046 1 .-5x!0-3 4-.

-6..... 0 , 844 04 .. ,844.. 3. x 4,40ok,
Bi20-7 .0-_7 "
84-247 0. 48-_.9 .4--7 47 . .4-4 . 5-.)(Y04

B-6 . 446-2. 04. 4-34 4-"4 412405

4-21-2. 04. 844- 04 8-4 5-o- 44*0

B4.i247. B -.. "(9- . ...... 544 2--• , 3.8).,40- 4-•0

Bk- 249. 40 -.- 480. 840 24-6.. &.64140)4-~

B r -. , 7- -

Br 2 .-
... .. .. • •... .4- ..... '--7(4-.-5 -10 4. --• 4-.kdg"

....... ,,r •,(6 ...... ... 4o 4o4 , 4-3 44 -x4. 7C-44 2.40 . 8.-O 104
--17M 2 -4 -.4 4-."4,~l 4-.-

Ca44- ... 44W8, 40 4-488 3.4 x 104 8-.4 .40•

-4-5 ' "" 4 -4-080 0- 24.4 6.6x! 4440.

C-7o~ 21.3ý 04 4--. 2.)l0 '

cd I0o -9fl~i~4)- 40 -1480 .2-70 - 9.6m 104 24.6x 1

Cd1-14.20. 54- 9xW0 2-43 8.4 2.2x 10'

CA~0 841" 04 44 9-4x402 2.5x0

C4415 .is 4 4-N8 0-4 4-3--.5 4,"4--~ -1-0

CI4-t Ceii..58) 6 4-62 6 4-Q 2.*4-0'. 6*4-•0

e .-4 ,4 4-0. 2-70. .- 04- 47-,5 4-. 02 2.-8-x404

Ce40-5, 216-. 04 4-3-5 64.6x0'.

Supp 616 T26
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Table-Ar -. -A A-V~he F-aineie

S-YMBOLb ELEMENT AN -- 4- - A  4 -A-2  ~-A2 SPECIFic ACTIViTY
A ATOMIC (T-Bq) -(Ci (Tq) -- -(C--

P - NUMBEP _ _

(T-Bg/g) (Cil/g)

C-e-144 0-.2 544 0-2 5-41 " 24-0 3-.2x-20

4--249 2i "0 &14 3-4-04 . . 44x4- 54 4-."-0

C-f-250 5 " - ' :4 4 ' -S 4-w.0 4-.0-].x-

C4242 -544 2*404~ -54-4ý 5-9-x44 -

Gf 25 3 40 T4-4 6*44

Cf-254 8.1- &-i-!i- 64e'P 4-.62*4-4 34*4402 8.500I-

QI-36, Clri(--7) 20 54- -04 4-3-. 4-,2x!-'-

C1438 072 5402 -5-4 4 .9X4' 1.40

Cm24.0 C. i ..m(9.6)4 . ._84 2*W !.554-54 -.-*-102 2.4x4-.4

S-24 . • -544 2 4 0 -24-3-I-4O

Gm-242.4 148 ,4 --,Io 144442 i44x

Cf*442 81.1 4 -2 ý 5-.2*4
~ 4 -2 8. -2

f4 4x4-0 , 4748*4 -4-.0 8,*4

, : 2 M'44 -. - • 4' 4-2 '64x4-0-••1 : '-.-7.---. '

m- 246 .. 2 -544 4-41*10 '4-.4* I --3-I1*0

Cm 2 47,- 2 .. *-o zii- 3,4-.4 "' 93--

-F 248 4*-1-0 - 4. '" 5-40' 4.-.o- 4-.6x*4 "0.•x-W'

CE)55 Cr balt(27) 04 4-3-. 04 113-25 4 .0• 3. 1

CE) 6 04, 8.44 04 841 4,4444W3 3,Ql0744

CO5 .32-4-6 8 246 ~ -3-.2 8.4x!44

.5 40 41080 40 4084 t-I . .o.l .

....o 8" ; 58 4 2-7-.4• -. ..... 3- --- • 4

CO-60 7 47 7 44,8 4 ,2ý1440 14*10

Gr-,5 Q. -3,-l0. 4 340 &.4 3.44 814 10" 9-.24-4

Cs -12 , Ceeium5...... 4 . ...... -14 4.... - • o . .. 4-48 - 2,8 o-1-' 3,•4-4o

C4-34 4-x40 -1084 40 ...- -- 4-."4

9
10 T27 Supp.6t6
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8/31/07
Tabie A I. -A 4  A Valucs For Radionueclid•s

SYMBOL ELEMENT AND -- A4  --- A4 . -A -- A2  SPECIFIC ACTIVITy.
OF ATOMIC -(q4q) -- (C4) (B --
RA-DIO- NUMBER"cr /, ,/ ..-

N44G44DE (T-]gq~g) (Ci/g) -

Gs- 42 4-- 2-7,0 0 4 2!-.5 -40 4

C=-S4-34m 40, ,,. 4W 9 --24- -34.x440 g84.x-O 6

Cs-444S 0-6; 4 G- 0-5 44-34 4.8m " 1--
Gs 13 4-04-ON4.3-4 x 41.x 0

Gs1640.4 4080 09 24-4 :4,34 0 734
Gs 137 :,. 544 4-3 . -4 --2- 8,74. 4

C-u-64 Gpper-(29) 5.4-35 0924 -*0~3~0

Cu6'9ý 24-3 09 .244 2 .8w U) 7.6 1

._.... Dysp ,.,,(6• )0 !2 4 2-0 54. - .24---& -

1),15 46.2 0- 13.5 3.o40j 8.2x jp6

Dy 166 04. 8-44 .04. 844 8.6) 1 24-440

-,69 Erbiuiii(68)' 4 4080 4-9 2z4-- :---I2"44 , 4 -lk--(4

"'"4 8.6 "" 04,,.t ',t2. -,'

Fs-254 -+3-¶......" - 0.......... '4-5a 3q-O4  &,--1-*4-04 "

Es 254m .6.. 162 -4. •; -f

Es'255' _

E u ,i 4T.. E•,, ;i. .m(6-3) , .2. - - 4- 3.172( 1044

Su.4- '20 -544 2-0 -54-1 9.42 x 40'.

.7 4--.9 6.~

ELI 15 24.3 0- 24.4 645

S54 24-6 .04 49-4 99 2.6,

Eu 15- 20 544- 2 "544- 4-"' 4 -Ow-0
"0-6 46 ;0-4 4-4-5 4=0xO~a •_________•

F 4 -8ilo u" e- ' 2 - .0 .0 4 44- 4 .- 5 K4 0 6 9 .5 X 0 .

Fe4ý 1R4 ~ 0-.2 5-44 '04 -544 2L.-40

13 Supp 616 T28
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14
15

16

17

Table A 1. --A1 I-a*d !r7 •

vniuc.-Apor M-ur-ýa"Ionuciiac

S;,f.bek . Element and -A 4  -- A4- -- '-A-2  -Spefie Ae•ivty
r~adio . atomic numbe -(Tq) -(Gi) -(PB*) -(G4

_________(TBq/g) (Ci/g)
Fe 554140 40 40 4080 8x-4_0 -4x-W4

078 5 2-0 24-" 44
Fe-60 40 4080 0-.2 5•4- 7.4_x!-4 26

F-225 F•-,m(l 00)" 40 4-080 8 -1-46
Fm 25-7 4-0 2-70 'g- 29ý
Ga-6-7 Gallittl(3-)• 6 4-6 6 142 _W5

Ga068 -.- .8d4 04 844 44-0-

Ga 72, 04*1 344-
Gd ...46 Gdolini(64) 04 14" 44 1078 40 "

Gd-448 •3 84-4 -4-.

1 1, 4-0 2-7-0 J5-4-3-1z5 1i--.-.. Iii-.
04-4-59 l 408 oý 1iss 0,16 -4 -

_4 _ 39,10 44-*0
Ge 68 Germniu(32) 04 8-44- 04 984-1 2-.x40

Ge, 71 '40 -,,0804 Q 5.8*10-6
Cie 77 3.6 10

H---3 See-T-

.. . . ' • 4 g u m . . . .......... ..'............ . .... ... .• .' .: ..H4f---2 H14,, , 0- 84-25 0-3 8-4-, 2.2-xI-

Hf4-7--4 ; 4 2-7. 1 2-7.Q xTW4 34.4
1-4g-195m A-3-5.-1-5 4-35 -3-*x10 4-1--04
1f4g 197 4-0 8 2079 244 --- w 4 1 

4

14g-497 4-0~w(80 2-770 14- 2-7-0+

14g4203 4 108 --9 244 ,

He163 Ho ,•iuin(67) 40 4080 40 -080 2-.7 7-610

He.164A, 76 44.-2 0--4 84 -4 -.9

He466- 04 -1.44 04. 9,44 2.x10

T29 . Supp. 916
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18 Table A 1. A- ni~d-,44 Valu.s for Radio.uclid
19

20

Symbol of Element ad -- 4--A -- A ---A-2
radio- atomic number --- O (-Bo) -(G) "
ffiel~ide (TBg'g) (Ci/g)

1423 1edie(53' 6 64- 6 4-62 .4 7 6

1-424 0 24.-3 0 24-.-. 9-.73-•*1 2-.

1 125 2-0 -544- • 2 54.4 6.4XO1 4-17 4

1-4-26 -2 -S44 02.9247 279*1 8.-440

14i29 Unlimited Unlhimited Unimit~ed, Unlimit~ed 6.5 x4 0-6 8*10

476*1- 7*-

1-1P2 4" 07 7 108x ~ i170 *10W

P-13 4- 6-.2 0.4) 4-344--xW

1134 048-- 4, 84-1 9.9x10W 2.7x*10

P5-~4-7 0 4-34 4 173*1-05 3.5m10.

in'-1 1 i4+im(49). -2 5,44' 245

i 1 414 108" 4 1-08 6.2*-1-0 4-s" 1-

1~414F44 8.6 04' 87-- 04 27 3)E104

6- 42424 2 72 -6 24x-4 -64*4-0

ir-4189 , kidi"(77) '40 ' 0~--Wl - 270 '.y' -,., 0

i,1f493m 4489 7 -9 273T0 -672*4107
444-2 2-704 4-03--4 2.44100 921

fr493~~ .. - -: 27.1....741

if'! 094 " 5-44 01 5.44 , 34104 8-74-x-0+

K-40 o6asi-1-9) 0-06 16.. 0.6. 1672. 6-610

K4-42 &.0- 44 0-2 .54-4 m- 6g.00

,, , 076 27•0.5 4-34 172* 3g7*10

Kf " i ixw

In,84 Kp.. ..6) ! 40 . 41080. .40 lo080 . 4i-

Yr 8M 6 -1-62 .6 1-62 3. ON 11 no8-2*

K... 5. 2-0 544- . 140 2.0 4-.... .7- . 0

87042 5-.44- 071 5744ý28 0

La1-7 3~7 Lapthaium~(5-7.) 40 100 2- 544 i~ -*-

L-a140 04'. 4 4- 0- 2. 0-4 . -404 5.. . 0

Ir,192 40.-, ...... g-0 ' 40'gg024*1-0+ . 6.--M0

21
22 Supp.616,
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23
24

25
26

Table A 1. -A1 ad-A2 Values fo.r Radionu.lidu

syfiel-ef =lemeit And -- A ---A -LA -- A2 -8,~eAeradio- .... atomic number • B )

_ _ (TB g/g) (Ci'g)

Lu t.."4) 0-7 -1-2 0-5 1- 4-214-40 -

, 8 2-- -8 2- 1-, 2 46 _54_ 4

'u17m20 54-1- 8 2416. 2,0-1x-0 -5.4*

tu -174 8 24t-6 4 4-N8 2--3-x- 6.2m2*0

30. &141 11___ 94 l10

M1'FP -r mixed fisseion efof,,, U. ,4se the, r for ... afmixtutFes•-... -Tab•e•A -2

M 28 ..... 04 54- 0o•-2 84. 2 8,4

MN-53 Uli.,it ..... n'ite Unlimited Unlimited 64-4-kW4 4.8*-1

NU 5 4 2-7-.0 '4- 2.-.. 249• - 7.47 .. 0'

N56042 '5-44- a 5,44 94*4-0' .2

Me-93 Molybdenium(4-2) 4-0 4-080 4S-9 44-x-W02 41-4

•--• ................2...... ................................................................... . "

.Na 24.- 04 -544- 04- 5A4 3-2x10' 8.7x!6

Nb 92m~ Nseief(4 1) W7 ,. 4-8, 07q 4"8 &,2x403 *0

.Nb-9-3m 40 4-080 6 -t6- ... 8,8 2.4x-!02

Nb 0,6 - 0,6 46--. 969m-4-0"- 4-*- 4.

Nb-95 4- 2q7- 4- 2-O ... 54410 3.x14

Nb- 9.0..6 46-.2 0-5 4 494 9.x405 2q-W-

Nd14 Nedmiin(6)84 045 4-34 .3.O0*40' Ii

Nd 49 .4 44. 4 4-1-5 *4'O --. 2 ''

Ni--59 Nieel(28) 40 .4-4 ,40 -1-080 3.40- 8,0*40

i,63-: 40 4080 30 844 24 8 *0'

NIsA65 04 8144 04 844 74*4-0' 9x.0-

Np-2-3: N, ... (,3 40 4080 40 4080 ,*40' - 4,4-0

N-26 -1-8 .. 4-*0 2.04-04 44.4-g- 4-4-1-0"

T31 Supp. 616
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27
28

29

Table A 1. ~a-td ,--A- X7V1,,! for Radi.n-.e!ide.'

Sy'mbol e Eleente #and -A4 -- A -A2 -- A, SpeeifieAetiviy
radio- atemie number -(T-B --(GO (T-q) -(CO -----.........
nueide (T-B/,-

Np-24-34 544 .2*. 5A-G4-1-x40• 2.6x1 o-' 7-l.ý4

Np 3-29 .6 4-62 04434 8.6x*-4 2.3)i10~

Os-4-8-5 sum-76) 4-- 2-7.0. 4- 2-74 2.8x4!2 g-75-x404

COs 19-1-m 40÷ 4-080 40 4-080 . 4.6x-t4 4-0-3--6

Os-194' " 4-0 2-7-0 0 O 244 1 6:X4- 4-4-40

Os493 4-6-4 1 4 _5

0;494 04 5,44 0 44-404 3.404

P-32 Phosphor.s". 04 844-t 04 8-44 -4404 ,,-40

P-13 40 1080 0,9 24.4 5.8x- 41.6x4-0'

P-a-2-30 "... ) 2A .47 04 20 -X-1 3.-... 4

Pa 23 .5. -34 2.4. 7.7rk10 2  2.1(0

Pb. 20 .. ead(82).. 2-7.. ..... . .. .x...... .,

Pb ..2. , ...... 2 .. . 4-.2 -4 -4 '

Pb- 20, 84* 4x........8-14,. .. - .. 8-14......... 4 :•O

P ...205 , 4i 1;ited ..Unimited Unlimited .4.5x1-6 1.2xI-4

Pb-240 ... 026.- - 4-464 9*--- 0-244.4 . 2L8,

Pb " 2-' 0-4--- - 804 -814 5.-x-o4 4 -- O

Pd4O04 Palladiu(46) 40. 4408 40 4-080 If)4 7.5x1-04

P i0;7 Uni •,ied Unlimited Un4 limited •; nlimited - .4 . 4 10-9J.4 .. X 4x-4

p•.4§9 ""-7.. . 0§6 16.2, 0 4--3-5 _044 -2.x 106

P-m 4-3 " .. .. •';"•'•' "4 g-., 44 47. *4--40 --O

Pm -44. Poeti~ce~~m(6 1) -3 &144 414 44~-0ý -3-4."

Pm-144 . : 076 "-2 44 -16- 9,-44- 2.x3

P4 30 4'-, -7 4-8W 5-.2 1.4*1~0'

Pin-44-7 40 4080 0.9 24-3 344W4- 9,*4- 12

0-5 4-34 04- 4-34 k- 4-() 21XI

Pm: 14-9-- 4-64 --..- 4

P4Vm-54 43 844 44 4-.-5' ,~40

30 Supp. 616 T32
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31
32

TablcA 1. A-_a-dA-2•Yll .... .iY_ __ _11•_ _ _ 112 Jl

Vaueus for aiutionuiu

,,i,

Syimb el.0 Element and at_ me " -A --- A '-A •o a .. ,*.
4- 4- v. .. . . . .Ra•dionuclide. numb ' (-(--9•--(-i- /g',, • ', ( 'CJit'/,',

PE) 208~ Peleitm(84) 4-0 4-080 x- 0,511- 2-2*w 5-9XI02

Po 209 4--0 4-ON 2-" 0.544
Pe- -2 0 40 +-08"0 2-4- .4.5 x 0.

P-r-142 f(o.o,,:,59) Q-, 2 5-.44- 02 54-1- 4._x404 1NI•
.......... ..4 .-9 ............-

P-r---4-3 '4 -. 4 -5-x4-0 6.-7-x--0

Pt-Ai88 pltfii(7) 06 4-672 0 44.67.5) 103 .-x

Pt i~ -.454*4 8.4x!
8774-0 27.4-

]•-.14 ,: .. 4 3- &M 3 g---• 2-x•

Pt 193M. 40 4-I60 9* 243- . '--l04 -4-0

Pt 19 40 4-08 40 '9 4-1-4 .7.-4-0
-4-:0 -2--70 2 '5:441-' 6-.g-x-jI' -

. . . . . ... ...... n. , ........ ..-...
Pt 1-97M 4-0 -240' -24- 1.ý
P-t-9., 2-0 -544 04.- ... 5 3-

Pu 236 .Pl.. . --8-9( ...... 4 ; 0'"409-x-- 2 5-3 -0

Pu 2372 4 0 ~ 543

PH 21 4 4-W 4-?+G-2 -4.70 3.8 A Q-240

24 2 -544 2W 5z~41W-ý 3  ,- ..
Pu .244 2. 9544--. ---W -5-x44-4 7 -

,u-23 .2- it5448 ,08,-x•• --x4-W-
Ra 224 40 4-080 --x-- 4-.

-- 22 -x4.2 2;544.5• • 1----
Pa-244 04 844. &4 ••

-,4-o 04*-.-- 07--l-6 4-4824-,Ra-224bdim(7) - -544 24-.3R-a-2-4 . 04. 8744-.g 4-x4--62 ... 3- gx--•

R--.-2- 0944 -- 4- 0-544 6&3- x-

R84'24 2-0-40 87 2. 543 37104 4-0:4

Ra-28 07 4-62 4*-0

33
34
35
36

T33 :
Supp. 616
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37 TableA1 -A-tandA-2-- Values for Radionuelides
38

y,, ol, ot -_E ement an -A -- ---
R~adin44id atmcnme (-4gr) -(C) -{-Ptq) -(i (TB g/g) (Ci'g)".

Rb 86 0844. 04 8744 3-: s
Rb 87 WRlifflied Unl~imited Unlim~ited Unlimth~ed .3.ý4&A0

Rb--la) Unimited Unlimited Umfnti ed Unlimited 1. 8 g Ex-4-0-

Re-4-183 Rhe"-i-.,(7-5-) 4-3-5 5 4-.3-5 -

R 1,84m. 4 844 4 -114-T

Re-4 8 4 4-08 40-5 44-7- aR-e-4 • •679*-4-0-7 •4-l9*-04

Re&87, Unlim~ited Unlimited UýIimited Unlimited J.xl-
Re4188 5-+ 045.4- 3.x107 574 0"--' 5744- " " 4*4'-t04 978*-0

Re4-89 " P 4 4-3- "

Re (na4) Unlimited Unlimited -Ulimited Unimt g -ed -48

Rh -99 RheE14m+'(4.5) 2 ,1-4 2 -1- . - -2*---
4 R-h-t 40 4-" 4, 08 -- t 4.-

Rh4102, 54. 244 2:65Rh-4-02a' . . :i i~ 04 .4-3- 0-. 14.35 g-M• :-xt

4-'2x4-06 34-4-0
' Rhd-4-0-3 , ": •" '2 40 ......... 0 ~'0+ ' ..... ...... "4.•...... 4080 .

Rh--05 4- 2.0,..9. 244.

Pdn-222 Raden(86) 072. -5- 44 -o 5-*4 4-54
-9-g R nitAi(44) 4 M4-08 4 48 _ 45

R-u4 : g"• '54--4- 0 g4-3 4-7*-.0x x-76*4-0

Ri-4-03-244 09 244-3;- ~~-
;06 -4-.7 0 4-5 -1---•• i-- 6 '

Ru4 06 02 5-.44 04. 5--443-i0r

S--345 Sd•fn(1,46) 40- 4-080 2 -544 "W 4-3xO4

8b-22 Antime..(5 1) 0-- 8--4 04 8.44 -

b -24. 4-64 0 4 4-.-34 6.5x!02 - .-

Sb-4-25 -'2 -544 07. 24-4 -97ji Tjj

&b4126 4.44-7 4 4-"7

Se-44 Seandium(2 1) 0"4 4-34. 04 4-34 1.xl

39 -

40
41 T34
42 Sunn. 916

r]u - •
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43
44

45
46
47
48

Tlable A 1. .A andA~ Values for- Iadionuelidcs

SyT*q1 -. _Element and atemi - -- A .- ---A T Sperifie Aetiv-y

Rdow1o une( q4(i)(TBq~) (C Wg)_ _

8 e,4 6 1.34 104 1 34*10

Se 4.. 9 24 - -2 -244 '. 1 0 8 x1

S-48, .0-4 "4-- 04 . 4- 0 1--x-4-0

Se ,Selenium04) -3 & 4o-.-3 84i-- A

.e .9 40 4-080 -2 $•-4 24-l--

&i-34 Siliee*n(l4) 0644(1-2 07$ 4-141 w 3.9*1l0-

Si32 40 . -080 2 - 5-44• -3,- r9l

, 144 S*"iL"" -24 20 54 20 -" 4.. 9 -. :0

.S.B-44-7 U nlimited Uni4ited Untimitcd 875*4-. 2.3x10

Sm -451 " . 4 I 2,6-!--0

ý 4. -.. 4-08 07i - 1 0-76 , 4

Sn-1-3 Ti4n( 0) 4 -M8 4., . .-.- 10410-x-I- ,

,S 1n6. 462ý -2 $4 .5 -iiýr
4.0 14 . 04 40 -- . .1. .4 . 347-x .

4M• - 4-4&0 (-.-.. 244-, -0 -54-•0

.2 ... .0-2 . -44-. 4-0 4-0

125• , .o_• - . .. q .-4 - -0--,-0
.~--604 4-14 04 9,44 1-*0 2-8x*-0

sf- 82 &tfoeiPi(38 --25-.4 0-2. &-44 -*40 6-*-
-5 4-3-5. $ 44.--

sf 85 .2 $4 2 $44-W ýA 2+4*1-

.0--4• -46-2 0- 4-.---..---.5 - 14*4 ' 279*
SF- 90 0--2 4.4 -04 -5-.-.0..4--------- ---27

SF, 9-b 04 9.-14 04 8744 14x1*405 36*-

Sfr92 0-8 24-6 04 4-3-5 --- 3*1-

4t, - tr,,,(4-) 40 40, 8 406)i-080 3767*1. i7
Ta-4-78 - 8~4llmi73-) 4 2-7, 0' 4-- -70 -4

Supp. 616
T35
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49 Table A 1. 1 an-•- A, Val-u•s for Radionuelides
50 _,_ _.

-Ekeic"Z and atmi

:pa 1~79 3-0 944- -30 811 4. 1

Th-a 82 0824-.6 04 43,25

Tyb-4-5 _ " ----A--- 40Sp- cif - -ct~t

T- 5 ebuý6 04-080 4-0' 2-70 564.x44

•- "-.8 . 42,L.4 - 0.• 7 48

4-b46 078 2446 0-5 4-3-5 - --

Teheu(4-3- 2-S44 -2 -544

4-e 96m 044-"7 '0-4 4-0784ul 3,8*4-04

T-e 96 044-"70 4-"7 4:ýY

T- -9 40 4-080 40 1080 4__4-_

4-e979 Unflimi~e Unlimited Un*limited Unlimied 5.2*4 1-5 4,4*44-

T-e--9 04-. 4S-.79 40 .-7 3--.-xlW

8- 9 24-6 82- II3 -*1

....~~~~~~~~~~~~~ ,. ....... ..... g {1 , ~-gJ---- g.-4

Te-91m 40 4 0" 4-09 3-X07 24I-

T-e 125m24-3 6&.44-02

0e-4-1-8 0+4 • 524 0_ _x_ 072
40 • • 40 "1-"80. 65"8940 3840r....-•

T-c-- . Uneiite 4 4-34 2-6 -0. -l04--

T------ e 27 '2,-0 4zb44 5474 W4~ ~II

... -.- 544. 0-5 4-x: 3 5.9-404 9 * -0

4-- 20 544.8 04- 4-3.

0-6 -62 0 443 ý *

4-e4 , 0 -6 J4-62 0-5 7t, 940- 240__-

Teb-h e04ý 4-87 O 4-3
.... 04 4-08 : "04 4-09 -

.-e 13-2 ,.- 44 -1-" 0-7- 4 .. .4 3...04

T-27 T-her-ii**{90) 9 244 .-- 0.2-70 17jIO, TZýii

Th28 449. 82?E

T~h 2ý2 04 841- 4;T0 .4-710 30408x4-04-T

.• { .. ...... 3;9 0 8•- 0 77-9-,40• ,2 ,9-

T -230 "2 -544 2;"i 5-. 4- x4-- 2-4*4-0

51
52
53 T36
54 Su' . 91,6..
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55
56

TablecAl. A afidA,- -Values for fluadionuelidIcs

'544

utilmifned
I

Unlimited Unlimited
+ 4

Titaniti(22-) 104 I 07-2

.244.

.-to

5A4]I4
Os .• .,

-I. *1
,--89

2-4 07-8 24"

4-08, _ _3.. ... 4--

-t 1-44~o

'Unlimited UnThi-fited
I -

2-7O

Unliffite unlff+ited U4nlimied U~1ii~44e4
i

u-imit-ed Unlimtited UnIliffl4 ln~himit

57
58
59

T37
Supp. 916
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60
61

Rp'dipnuelide,

W i8i

Xe 122

ye 42

Xe 127

Xe 1 1

3e 193

'Vb 69

65 6

66 6

67 - 88pp9

jvaitucs tor Hfictoiluecic

nat shipments of Eiinsteinium require rnultilater-al approval of A -at-A A values.
nal shipments of Fefrmiuim require m~ultilater-al approval of A1-af-A A valties.

T38
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68
69
70
71
72,
73
74
75
76
77
78:
79
80
81
82
83.
84
85
86-
87
88
89
90.
91
92,
93,"
94
95
96
97
98
99

100
101.
102
103
104
105
106
107
108
109
110
111
112
113

.20 Ci for Wo99 for domnestie ese.
.1'

'I.- ; "

T39
Supp. 61,f I



8/31/07

114
115
116

117
118
119
120
121
122
123

124
125
126
127
128
129
130

7 -1 A
-I lI41i A - .tIu-n C'IIIIpra -%mla ir ,.1-H-*I-4

"ot-At A2

(T~g (C) (~g)(C-i)
On)l, beta or gamma 0.2 -5 - .02 0.5
emitting nuclides are
knelwn to beprsn
Alpha emittingncie 0 0 - 7 -2YVI 5A4-1

or- no r-ele a-nt data are
avai~ab~e __

Table A 3. AciiyMass Relationships for Uranium

Uranium "nihen 0w- Specific Activity
U 235 pre set• T 'T.Bg/g .i/g

0452-.644 0, -7-0*4-O

--07- 276Jx40

2776*4-0

-50,0 9.3*I0O 2-.5x4-04

907 2 .2 m 1- -5-81"05

9370 2L.6K4-4"~77*-
97 37444-1. 44*1-04

The figures for uranium inehide'renresentative vahues for the a"tivit. of the uranium 234 that is-

concentrated durina the enrichment oroce~s.

T40
Supp. 9166
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130 Table A-i-A 1 and A 2 VALUES FOR RADIONUCLIDES

Symbol of Element and atomic AI(TB) AC) A(TB) A L•- Specific activity

radionuclide number -A-A (TBa/a) j (Ci/Q)

Ac-225 (a jActinium (89) 8.0X10-1 2.2X10 1  6.6X10-3 1.6X10-' 2.1X103 5S8X10m i

Ac-227 (a) 9.OX1O-' 2.4X101 9.OX10-5 2.4X10-3 2.7 7.2X10'i

Ac-228 6.0X10-1 11.6X10I S.OX10-i' 1.4X10i 8.4X104 2.2X106

A g-105 Silver (47) 1.___0 5.4X10i 2.0 5.4X!0i jiix103 30X104

Aq-108m (a) 7.0X10-1 1.9X101 7.0X10-1 1.9X10 1  9.7X10 1 2,6X10i1

Ag-110 13)14.0X10- i 1.1xio 14.0X10-' 11.1xio 11.8X102 14.7X103.-
Ag-111 2.0 0.X0 .X0i1610 ,58103 1.105

F~ai~.~im5cX.} 6, ___ .0X10-1 11.61 15.8X1- 1 1.6X1 2

AI-26 Aluminum (13) 1.0X10 2.7 1.0X10'- 12.7 70 X10-4 1.9X10-2

Am-241 Americium (95) 1.0oX1io 2"7X102 1.0X10-3 2.7X10-2 1.3X10-1 3.4

Am-242m a1 1.0X10i 2.7X102 1.0xi0- 3 2.7X10-2 I3.6X10-i 1.0xio1

5m.43 ao 2 4X0 10.oxi6-3 2.7X1i0-2 '14X10-3 ]2.OXl0j

Ar-37 Argon (18) 4.0X101 3 .X,03 14.OX10i 1. X1033 13 9.9X104

Ar-39 1 4.0X101 " 1.1X10 3 12.0X101 5.4X102 1.3, 3.4x1ii

Ar-41 .... 3.oX10- 81i 3 .X10 8.1 1.5X106 j4.21o7

IAs-7__ 2 ArVsenic (,33) " 3.0X10-' 18.1 _4. _3.OX 1-0 " 10 8.1 6.2X104 1.7X10 6

'As-73 .. . . , 1 4.0X1') . _IF L I, . 4O X 1 0 ji X 1O 3 8.2X1 0• 2.2X 104

As-74 ..... 1.0-________ " I]IQ . 2.,7X 101 G 9.0X10-1  2.4X10' 3.7Xi103 9.9X104

As-76! 3.0Xf0-1 --_8'i' 8.1 o 3.oX10-1 8.1 5.8X1 04 1.6X106

AS-77 1- 2.OX101 5.4X10 2 , 7.oX101 1.9X10' 3.9X104 1.0X106.

At-211 (a) Astatine(85) T2.oX101 5.4X102 5.0100'- i.4X10' 7.6X10 42.1X106

IAu-193 .Gold (79) 17.0 1.9X1. 2 12.0 .. 5.4X 10i 3.4X 10'

Au-194 -1.__ 1 2Z7X10Q 1.0 112.7X10' 1.SX10' 4.1X10, I

A.-19 _5 _1.0X101 2.7X102 102 11.6X102 T1.4X102 T3.7X103
1AU-198 11.0 2.7X,101 6.OX10-1 IL6X10 1 9.0X103 T2A4X105

Au-199 - (T106T ' ]2.7X 102 6.OX1 1.6X10 1  17.7X 1703 2.1X100

Ba-131 Cal Barium (56) 2.0 5.4X10' 2.0 5.4X10 1  T3.1X103 tS.4X1O4
Ba-133 -3.0 8.1x10_ 3.0 81xA101 .9.4 {.6X102

_Ba-l __3m. {2.OX1 ' 1 5.4X10 2  6.0X10-1 1.6X10 1 . T2.2X104. 6.1X10O I
_Ba-140 4 a5.0x10-1 1.4X101 3.0x10" 8 . 1 . 2.7X10,3 7.3X104

FBerylium (4) 2.0X101 5]AX102 ]2.X101 5X4X102 1.3X104 T3X'0

I Be-10 A- .0-x10' IL -1oX13 ]-o xi-o'- ~1.-6-x101 T8.-3x-o410 2-.2x1o2,
132
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133 Table A-1-A 1 and A, VALUES FOR RADIONUCLIDES

SSymbol of E E lement and atomic A,____g AILC[b T~JAZCgjb -- S"eIfi acIvA
14 radOionuclide number (TaT 1 AT a zc4ciý

fa-20 5 {Bismuth (83) ~ 7.OX10-1 I1.9X10' 17.0X101 I1.9X101 11.5X 103 J4.2X10'

[ai-206 { _________ 3.0X10' 8.1 f3.OXIO 8. 4J3.8X103 Ii.oxio-

[Bi-210 1.0 2.7X10 j6.X10-' T1.6X101o'J4.6Xl103 I1.2X10'
a6.0X10-' .1.6X10' [2 X10-2 TsAX1o-' 2,1XIO 5 5.7X10-4

fB-2(a]7.0X101 11.9X101 6.OX1O-' 1.X0 J5.X105 11.5X101

fBk-249 (a) ____ _____14.OX1O1 1i. 1ý13 _______' 8.1 ___ j6.Xi ' 1.6X10'

f ~ T~rkum97.______[2.X1 4.8:X101 jIA.X101 1048 2.5X 106

f5jr-76 IBromine (151 I4.OX1o0 [i.iXio' 140x0 Tii 1~'"9.X10 I2x
f~r77 _____________________ sixo' 3. T8.X1o' 12.6X0 I7.1X10'

I~r82______________ 4.X10-' [i.X1o' 14.0x0 iixo.IX101 T1.1X1OG 4 1X0

____11 __ Carbon (6) I~I 2'.7)10' I6.OX101 }1.6X101 I3. X10 " S4xo
C-_________________ 14 40XI01 f.iXo3 3.0~ 18.X101 I1.6X10-1 14.5

fCa741. Talurn (20) Unlimited fUnlimitedjUnlimited]Unlimited I3.1X0 8.5X12
[Ca-45 1__________ 1.XO-[.XO3 ~ ].xo 6.6X1 02T1xo

~Ca-7 (a) ______________ I io ý. I.r Iio1 230 i'i .7X10

T~amium i&a) 3'.30Xl101_[8.1X10I2, }5.X10' 19.6X 10' T2.6X1 ib
fC13m -4.OX1O' I1.I1s'lO- 3Js.ox10ol 114X10 8.3 T2.2X1 o2

[Gd-115' (a) 3 .____ .0ixo J4.X10' V.0iO xio' jl.9xlb 4 T5.1X16'
ICd-115m 5.X1 [1.X10' j5.OX1Oi T1.4x'10' J9.X 102 T2.5Xt I4
fjae- 139 ICeriumn (58) . * 7.0 I1.4X102 [2.0 5A0 12.5X 102 6 X0

~Ce-141 __________2O1O'1.XQ 6O 102GX1O .1X10 3 V 1'4

Ce-143 9.0X10' {.X10 j6.0X10-' T1.6X10' 22514}.8X10

{Cf-248 ICalifornium (98) 14.OX1O' 1. X,0 3  6 OX10-3 T1.6X101 J5.8X10' T116X 103

Cf-249 3. 8.1X10 1  8.0X10- 4 T2.2xio2 Ji.5XIO-' 4.1

ICf-250 [ _________ 2.OXIO' 154X 102 T 2 OX1-3 T54X 10-2 J4.0 A 11X102

Cf25 7.0 [1.9X,02 I7 OX104 l.9X10-2 15.9X102 T1.6
f ~ -2 2 _ _ _ _ _ _ _ _ _ _ _ _ _I .O X 10o 2 1 . 3___ _ I O X 1 0-3 f8 .lX lo -2 12 .O X 1 0 1 T S. X 10 2 I

Aa 
____________ 

-I4.oxl 1.'X,034.OX 102 T.1 1 h1.IX 103 12.9Xo4

136
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136 I.1.1 A-1 A A.~ A %IAI "1CC CEIkD DAFTfnIUlV'l TrICC
au.c a.I..J n~ ~ S fl

137

Sym.nbol of Element and atomic ACBI jgý A Tg ~jý Speciic activity
radionuclide number A Tc)A(ibA,(a)ACf (TaI[(Ci/cI)

lCf-254 ____________ I.Oxio1 12.7Xj02' 1i.oxi- [2.7X10-2 13.lx0 f8.5X 103

1 CI-M Chlorin (17) 1Ji.oxio' [2.7X 102 1 6.oxio-' 11.6X101 I1.2Xl 03 f3.3X 10-2

Cm-240 ICurium (96 ~4.OX1O' {1.X,03 f2.OXi102 5AX1O1 j7.5X10' I2OX1O4
fCm-24 __________ 2.0 5X101 01.0' 2.X0 J4X,02 1x

_________ _____________ u____ _____ ____ 2.7X10-1 16. 2 .X10 ' rx o

Cm-243 24X 10 2 I1O~~2.7X102' 1.9X10-3 5,2X101

I 2..OX101 j54X 102 2 oXio03 [s.4X10Y2 13.0 18.1X1Ol
- 19 .0 _ _ 12 4X 10 2. 9 . 0X i0 -4  [2 .4X 10-2 I6 4 1 0 -3 1 7 1

2A 10 . 9.0x10 4 [2.4X 1-2 1i.1iXi2 13.1X10'1
_________ n 8.1X10' , fO,- 2X0- 2  34X10-6 9.3Xl10 5

Coa2 (2)O.X10-2 5.4X10'1 I3:0xo1-4 18.iX,0-3, 1'.6X 10-4 14ý2X10-3

Cobalt____(27)_ ls.OXio1 j1.X1"&ý Is..oXio' 1 .4X10 1 1.lxlb5 13.1XI06

_________ 3.OX1o'-I. i 8:1 3Xf'0' 18. 1i.1Xio3 13.OX1o
__________11.OX101 12.7'Xlo¾ 1.OXI101  2.7 ] ý 3.1X0 18.X1P0'

_____________ LQ j2,7XIO 10. Iii; J2:7X10' 11.2X.103 J32X10~

_____________1 4.0oX1O - iii~ 4.OX,1'0I.~1 o 12.2X10' J5.X0

____________ 4.0X10'ý f1. 1xio'..ýq, o 1. 1Xi1' 4.2X10' 1i.X10i3

Ch~romium (.241 13.OXi0' 181X0 13..OXiO 8 1 10 3.4X1 9.2X10'

Cesium (55) 4.0ý i.iX1o2  4.0 1.X0 2.8X10' 7.6X10'

3.OX1O 8.i 1 3.OX10L 8.1.,X.1 0 2 3.S 10 3 1.0X1o5

_________________ ~2.7X .10x' 1.0 _ J2. 7X 16' ]5.7Xo3J.i0

___________________ I___ J1.9Xio' I___ f1.9xlol 148X10' 13x

* ]4.OX1O' 1. 1 X10 3  6.X0 .X0 .010' ] 8.0X10 6

__________ 4.OX10 1. 1i~X103 1.0 12.7,X101 f4.3Xl10' 1 1.2Xl103

15.0X10-1 1L14x10' Js.OX10o I14X10' * 2.7X 1& 7.3X1o4

__________12.0 154X101 J6.0X10'1 11.6X101 3.2 18.7X101

Copper (29) 16.0 11,6X 102 11. 12.7X10' T1.41o10 13.9X106
lI .oxi' 12.7Xl02 7.0X10-' J1.9X10' T2.8X10' 17.6X10'

Dvsprosium (66) 12.OX10' 15.4X102 2.OX101 154X 102 12.X,02 ]s7103
138
139
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139 Table A-i-A, and A, VALUES FOR RADIONUCLIDES

140

141
142

Symbol of Element and atomic T T ) Specific activity
radionuclide number 1 T(l TBa/a L) :

I~y-165 9_________ fOX10-1 j2.X101 16.OXo 10 1.6X101 T3.OX1o5 &82X10 6

IDv- 166 (a) 9,.oxlo-l 12.4X10' 13.OX1O-' 81~- T8.6X10~ 32.3X 105.

Er-169 Erbium (68) f4.bXIol 1.1XIO3 1.0 j2.7X101 T3.IX103 18.3X104

Er-171 f8.OX1O-' 2.2XI0' 5.oX-1i I1.4X101 9.0X1O4 12.4X106

Eu-147 Europium (63) .2.0 15.4X10 1 2.0 5.4X10 1  1.4X10 3  3.7X104

.E__..._........ 5.0XO-10 1.4X10' 5,0X10-' 1.4X10' 6.0X102 j1.6X104
E-:1!49 j 2 , ]54XIO 20X10' 5.4X102 3.5X102 19.4X10

Eu-150 (short
Lived 2.0_________ ____ j5AMX1O j7M10~ f11.9X11 1 6. 1X104 f1.6QX C6j

Eu-150 (lon 7OX' 1.9X10 1  7.0X10"i fl.9xio' 6.1X104 1.6X106

Eu-152 I" 2.7X101 ' 1.0 12.7X10' 6.5 1.8XlO2.

IEu-'15m - 8.0X10 1- 2.2XMO' 8.OXi1-l 2.2X101 J8.2X104 2.2X106

fEu-14 - 9.0X10'1 2.4X10' 6.OXIO-' 1.6X10' _98 1. 6X102

fEu-155 1-3.0_ _ _ _ _ ____ _____ ____ ____

_____ - J2.OXIO': 15,4x10 F____ 181x10' {1.SX1o0 91 2Eu-1'5' 1 1 _._ _Ix9 o_. T18.×1 o' __._xo tX1.3 104
__u- ____ ___-_ __ __ _ J7....... .•• o : ; x o lI.o o: __1 __o _ j•.ox o _ _1o
F-18 IFluorine (9 i2.7×I0--! :.6"0X10* l.6XlO' 3.5x106 _9.5X1o__

Fe-52 (a) Iron (26) _.... __ &.1 83. 0x o-___8.1.7 0 1_ _06

Fe-55 '• :" ' .. 4.0X101": .ýf',40X 3 4,0X10" 1 .1X10o3 8.8X1O, 2.4X103._____(6)______ ___ 5"7X 0 X104__

Fe-59 _ " .. ' "9.0)XlO"1 2.4x101 9.0x101' 2.4x10' 1.8X,03 5.
_ _ _ _ _ _ _'__4_.0x_0_1_$_20•_j__o__ x-' 5s.4 8.1 10-4_2_o X-__ _ ,10

G.__ ____G_ m 1.9X102 31_.0 ,8.1X 01_ 2.2X_ 104 -6.0X105

Ga-5.0X50' 1_X0 5.0X101 8X10_5X0 4.1X_07

___- __ 1- 4 1O 1.X 4ooOX10 1. 1X1o' 1X. o. 32.1X,06

Gd-146 IGadolinium (64) 5.OX10". 1.4X101 5.0X10-' 1.4X10' 16.9X102 T1.9X104

fGd-f 48 (a 2.OX101 j5.X 102 12.X10-3 54X 10-2 1.2 T3.2X101
Gd-153 _ V1.OX101 2.7X1o2 9.0 2'4X102 T1.3X102 3"5X103

fGd-159 [3.o 18.ix1o' 16.oX10' 1.6X10 1  t•3 xo1 X 16o
Ge-68 (ai Germnanium (32) 15.0X,01 114X10' 5.0X10-' 14X10' 2.6X102 17.,X103

_Ge-71 114.OX 10 Ix.1x103 f5X103' 1.11X0' 5 .8X103 .$

IGe-77 J 3.OX1lo' 8. ]3.OX10' 8.i J1.3X10~ 53.6X 106
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142 Table A-1-A 1 and A, VALUES FOR RADIONUCLIDES
I

Symbol of
radionuclide

Element and atomic
number

A, (TBa) A1(Ci)b

I

A,'C TBg) Aj(CI)
Specific activity

Ta/aq I (ci/)
143

144
145

jf12 [anium (72) [6.0X10ý [ 16X11 6.X10' 11.6X1o1 [4.X10 1 [1ulxo3

Hf-175 [3. ____________ ____ 8.X101 13.0 18. X10 1  13 .9X102 [1.:iXi4

Hf- 181 [ _________ 2.0 {5.4X10' [5.0X10-' J1.4X10' 6.3X 10 2 f1.7X104

Hf-182~ ~~~~~~~~~ __________Ulmte[Unlimited [Unlimited Unlimited 1.x06[.X0

IH-9 (a Mercury (8001 1.0- [2.7X10 [LQ __12.7X10' 1.3X~10 3.5

Hgl5~~J 1 ~ 1  8.X1O' VVXio' 1 19x1 01 [1.5X104 f.0i75o,
Hf-15 Ca 1 21 21F1

12.$7 X_____ 5.4X10' ji.OX10 2.7X 102 9.2X 103 2.5X105

[Hq-197m. 1_________ 1i.-OX10 .27X 102 [4,6xi 1X101 jl)lO 2.5X 10' [6.7Xl0O

Hcv-203 [ _______ 15.0 [l410 {LQ 12.7X10' 15.l~o [l.X1

Ho-166 Holmium (67) oxio [il1 0X110-1 [i-.x..o' 1 j 7. ILQ2(1QU
{~ Ho-1 66m ________J6.0xb1.~ [1.6X1Q0 15.0X10-' 11 1_ 16.6X 10 2 11.8

1 __123 _ ljpit (53 6.0 _ j1.6k,02 13.0 QAX1xio17.j1xi4 1,9x106~

1 __124 , __ 1-0 __ _ _ 2..7X1 1 ,0 .":~ [2.7X101 19.3X 103 12.5X~ 10
11-125 }2oll1.~o - .X0 64102 j.7Xi04
11-126 20101 -1

______________________12Q 5.4X10'1t 2.7X101  2.9X038.X0

F1 ______________ ,Unlimited fUnlimited 1Ylihited Unlimited J6.5X10 6 1.8X10

I- J 313.0 f8.io1, 17.0X10' 1.9X101 *4.6X163 11.2Xl!j

TI-12 1.________ j.xoliixi1o' 1.4.Ox1Ol ji.ixiol 13.8X10' }i.OX10'

I[I-133 __________7.X10
1 l.9X10.j6.X0 1.611  4.2X104 ~~O

[114__ _______3.0X10"' 18.1 13.0X10-' 8.1 9.V9Xl5 2.7X107

________________ 1 .QX6. LX O~ jQ 601 1 j 6Xo' ] T1x.01
$In -il __ 1 Indium (49) 3___01 15ý_kX~Q1 13.0. Kt~moQ1T 14.2X1

In _____ -_________ 11___ Jl-3o m, 5AX 15. o ]6.2X10O 5 1.7X107

!In-114m (a) _________]ol'2.7X 102 5.0X10-1 jl4X1ý0ý' 8.6X102 12.3X 104

In-li5m 2__________.l9l~ 1.0 2X10 Vxl j.X0

Ir-189 (a) jIridi~ur (77) ] .0X101  2.7X 10 2 1 .OXio' 2.7X 10 2  1l.9X103 5.2X10 4

Ir- 190 j7D 1_________ 7~ 0- 11.9X10i1 *70OX10- 1 .gl 1 i~ii 2.3X1Q23 6.X-101

1.X1 1 8 -1 1A 20
1.019 27 10 .0X0 l.X0X10 18:4.X103

[K-40I Potassiumn 19C___1.X0 1.9.0X10-1 12.4XW 2X10' 424xo ]s.Xo

'I
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145 Table A-1-A, and A, 'VALUES FOR RADIONUCLIDES

146

Symbol of Element and atomic Specific activity
radionuclide number AA i A2 _(_T_ A2 (Cigb (T,!/) ......' - -- (TBg/a• MAO

K-4-2 2.oxio' 5 2.0X10-1 jt 2.2X10. 6.X o106

K -__4 3 1- 7.OX.0X1O 1.9X101 6.OX10- 1 1.6X101 1. 2X 105 3.3X16 6

iKr-81 }Krypton (36) : 4 oXiO1' 41,Ox1o3 "4.oX101 1.1X103 "728X10X4 2.1x10'2

Kr-85 [.xio' 12.7X102 1.0X10' 2.7X102 11.5X10' 3''.6X102

Kr-85m 8. _________ ___1.X102 130 jxo ] .X0 J.xi6Kr- 5m 8.• ]..2.....2_X_._1_.2 3._0 ...- ..___Q . 3_. X_. .. ...8....... .....:..2.X.;...

Kr_87 ]_ox~o-"]5.4 02.X10-1 5.4_ 1.0x106 2.8X10 7

...a.. .:..137 La.nthanum (57) " 3.0X10_ 1 8..1 X102 6.2 11.6X 10-3 24.4X102

La-140 - jf4.0X101i 1.1X10 4.OX10o' 1 .1X'lO 2. 1X 104 5.6X105

Lu-172 _, Lutetium (71) 6.0X101 1.6X10' 6.0X10' 1.6X10' 4.2X103 1.1ixio5
L_-_ __73_ 8.0 ,2X10 8._0 2.2Xl. 1 5.6X_10' ..5X1.03

L1.4F r I __ 2.0X104' 5.4X10 2  9.0XlO1  2.7X102 2.0X102 5.3X109:.......... ......... .... .......... .... ............................ .... ..... ..... ... ..... ....

1L 7rný olj 5A1 1 01 2 .7 2 X10253 10
Lu-177:, o3.0X1li 8.xIlO 7.0X1O 1  1.9X!i0 4.1X10 3  1.1x10 5

Mg-28"(a') Maqnesium ("12) iI 3.OX10.' 8 1 3M10' 1 ai 5240xi0 X !4X102!

ýMn-52 ' Manganese (25) IOX 10I'ý 1 3j.OX1O' 8._1 11.6X104 I4.4X105-

"lMln-53 • _____,___..... .. ., 'UIirnite l Unlimited Unlimited Unli ited" &":.. 8X10, 1.8X _

n.-.5.4 •__ 11.0 , '2.77X10' 1.0", 2.7X10' j2.9X102 7.7X10 38._,6 1 .oX1o
.30X10 8.-5 81 3X1 82.2X0

M0-93 jMolybdenum (42) j4.0X10' 1.1X10 3  2M0X1 5.4X10 2 J4.1x-2 1.1
•Mo-99 '(a) (i) 'i.0 12.7X10' 6.0X10i 1.6X10' 1.8X104 4 .8X10j

'N-13 jNitrogen (7) 9[..X.Q._I.2.4X10.1 6.O0-X ' 1.6X10' 5.4.XQ. .. 5X109

jNa-22 Sodium I1'' .01Q 14X0 ____23102 3
5._X___ 1.41{ 5.OX10- 1.4X10' 2.3X__ 6.3XIcL

Na___2...__. 2,0X10-1 5 .2.0X101 5.4 3.2X10s 8.7X10 6

Nb-93m INobum (41) 4.OX1O1 T1.1-X103 3.OX10' 8.1X102 8.8 2.4XO •

Nb-94 17. 0X10-' 1.9X1o' 70x10- 1.9x10' 6.9X!0O3 1.9X10'

Nb-95 1. _______ 10 1 -2.7X101 1,0 127X101 1.5X103 3,9X104

Nb-97 10________ ~o~f.N~ I .X0 __
IN.d:147 I 5Neodyd ium.(60) 1_.0 _ 1.6x102 6.oX10-' 1.6X10- -3.0XlO3 _.1 _ 'I

N .d.-. 49 . }6."OX1O-I 1'.6X101 15.OX10-' 1"4X101 4.5X 105 12X107

Ni-59 Nickel (28) fUnlimited Unlimited Unlimited Unlimited 3.0X10-3 8.0X10-2

I,

3

147
148
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148 "T-"I AI _A .. A %IAI ICC CfO r2A rT^PklI If.1 TrCQ
Ia 4=I -~L . Gu I coI.LL. "JF 2 -

149

Symbo l of Element and atomic Specific activity

radionuclide number Ai -- 2 (TB) 2TB /q)

Ni63 . _____________14.OXlO' I.ll&3.0X10' {8.lX102 1-2.1 5.7X10'

Ni-65 _ _ __ 4.oXl0o7' I 1.x 0io' 14.oX1'0- T 1.1X1o' 7.1X10o 11.9X ... 7

.N,-235 Neptunium (93) 4.0X101 -I.1X1O3 4.oX10 } 1"1X10 5.2X10' 1.4X103

Np-236 (short- J2.OX101 5.4X102 2.0 5.4X101 4.7X10 4 1J3X10?

Np-236 (long- _ 9.0X10o 2.X12 12,0X10.2 5.4X10.1 4.7X10-4 1.3X10-2

IN:237 1 . J2.0X10' 5.4X102 ,2.°0 lO3 5.4X102 12.6X10 7.1x0-

Np-239 7. O_ 1 40j 4 0 1.1X10' j8.6X10' 2.3X10K]

Os-185 . 1Osmium (76) 1. [1.0 _ .. 12.7.X1i0 1.0. 2.7X10' 12.8X10 7.5x103

QI..19:! . 1iloxio 12,i7X 2 12 2.0. 5.4X10' 1.6X103 4.4x104

Os-191m J _OX_ _1 T._XIO3 , 13.oxlO' 18.1X102 14.6X10' 11.3X10.6

IOs1§3 2_________ Z.0 15.X101 I6.Oxi0-' 11.6X1o' [2.0X104 aj5X10 .
0S-194 (a[ -:,.3.OXO 8.11 " 8.1 1F1X1o' 3. 1XIO0

'P-32 -Phosphorus (15): 5.0xoJi ,4AX10 ls.oxio" {1.4xz' [1.1X1-o [:.x1O

-,Q (a " Protactn.um ...... ...... 21_"_ "'_o l0
P-33-, _ _ __ __ _ __ _ __ _ _______ _ _ __ _ _ __ _ _ __1.2xo,.X 1 IX'104.

P a- 2 1 ________'1" I " ::: -: .: J 1 1xjo'2 ' __4 ____0- ___llO _ [1.7210-:3[4 .7 X10-2
Pa-233, (, ,0 1..4X102.. 47:0X1 OI T9X10' 7.7X102 121X104.•
Pb-201 [Lead 1. T2.Tx' 17X10 -3 7106
P-2 r 4.0 1.1X .0,106 .14.7X1.2X1

.P~b-.2.0..3 ]- ___ •_:_" _ 4.0 [IA1 X102 J ,0 . .'10 ' 1.9X10' 7.7X164 0 3.OXLOX1

Pb-205, [Unlimited lUnlimited JUnlimited TUnlimited [4.5X10-6 I1.2x1o-o
Pb-210(a) I L 11.0 " 2.7X10' 6..2xX1- h. . 1[.6x101Pb-~20 4.I I- I7.0 10 VX103 J2.0X10-' .AX j02 1.X10- [1.X10>]3Pb:212(a)~ ~ ~ ~~~ ~~~~~ .......... .... .•o:. .19 1 ' .... .2O L - .. .... ..• • 1.4x....._.. .._....o.. .

P- a03 Palladium 46 [4.0XO- 1X 2 4.0X10' *1.lX 103 4 [..X10Qt

Pd-107 J_ 5 Unlimited dUnlimited Iunhimited lUnlimited 1.9X10- 15.X10-4

.Pm-143.................... . 0[ (8.1X10. 0 8ox- 154X'105 ' f.X104 [14X106

Im1 . IPromethium (61) [3.0 . xo I1 i ýO -.& 18. 1X101  1.3X1 2 ~34X 10
Pm-144 Z. . _______1 J19X101 .J1.7.OX10o'1I1.9X10' 9.'2X10' 12.5X103

PM-145 13.ox10_' 8.AX10? it:oxio': 2.7X 102 5.2 1AX 102
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151 Table A-1-A 1 and A, VALUES FOR RADIONUCLIDES

152

153
154

Symbol of Element and atomic A 2Tp*b TBa~ ocfcciiv
radionuclide number A.(a)Add) A, A;JoIý F ----- 1 -

f m-47 { ____________~40X0 I{.1jX103 (2-0 I5AX1O' 34X10' [9.3X 102

Pm -148m (a) { _________ 8.0X10 12.2XiO' f7.0X10 I1.9X101 F7.9X10' f2A1x0o

lPm -149, _________ ___ J5.X10' [6.0X10' J1.6X10' J1.5X10'4. [4X105

_______ To 5__________ jQ [4X1-0' r6.0X10-' 1.6X1O' J2.7X10' 173X10'1
lPo-210 {Polonium (841 14.QXIIQl'io 3_~XQ [2.X1Q-2 T5AXioi 1.710 J4.5X1Q'

r~~Pr4142 T-ra-sgody~miur2 f4.0X10' fiii'[~Xo'T.XO 414 I12106I

143_____ 3 30 SA.X1' [6Mo10- T1.6X101 22.5X 10' 6.7X~o

{Pt-188 (a) TPlatinum (7 8) :L 0 2j2 ~XIO [8.0X10'1 12,2X10' J2.5X 103 J6. SX104j

jPt- 191 {____j4;0 [1.1X10 2 13. T8.lxlo' 8.7X10' I2.X105

~Pt- 193M _ _ _ _ _ .4... 10 1  [1.I.,' 1 -1 0 ..3i J54,01.X.. 1 J0i.iý114X-i-01 15.8X 1__ I 03 ,

Pt-93 T____________ 4x101 [.I1x0o I5,OX1-Q:± f7-4x1Q 6.2 1C3{~Ž1
________ ____ T____{1.7X105

P~~-195m .Ji~oxio' f2.7x10I J0 1A'T.X10' t~ i Bx
1 [ 2 1.X01 4o

Pt-197m -. 1.0X10 27X1' 6.X0 1.6X10' 3.7X10~ 1.0,10

PU7236 'Plutonium (941; 9 I0X10', [8.1X1O~ 3.OX0Xi 18.X10~ 2.OX10' 531

Pu-2752OýZ' 54X02 i.'OX101 5A~X102 j45102 1X104

.P.u-23-8 1 ________ I1.oxio' [2;7X 102' Ii.Oxi~X10- 27XO-2 16.3Xl10' f1.7Xl0O

_______ {___________ .OXý1O' j2ý7X 10
2 1I.ox1o- ] 2.7X10-2 T2.3X1o3 f6.2X 10-2

IPu-240-- {_________ 1.OX101 2.7X 101 JiOXio-3 T.X0 J8 10-~ 23X0

Rau-223 (a)l~ du(8 4.0X10 1 1.1X,03 I7.0X10 T1.6X0 31.8X 1 .OT~Xio2

Ra-2-3 (-2 -4___ -3_

Ra-242 a 4.0X10' 2.7X,02 1.oXlo2 }s410 1 5.X10 16xo
____________~~,Xjo,' __________ 2 xoIf4 J.OXtO-3 ]ixo J.510-739X0

Rau-_2 a 4. a- 1.0X10' 2 3OXO j.7lxO2 63.7Xi0 T1.-Q
... ... . r... .... .. .~ ... ....... .........

Ra-28 ___ ______________16.X1O 1X)•II f.O~~3 j54 10 1.9X1Q03 S. j2X1Q
[R'a-2i fýudium (87) [loX1- i54xio,1~7*.OX10 2.2X10 3.110 8.X

Ra -3 2C a) ] 2.X0- [5.4X0 4XIO' 1A.X10 16.5X102 31Xo

12.0 84 I1 [212X0' _______ I 6.8X10' 11.8X10~ 4.x o
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Table A-1-A 1 and A, VALUES FOR RADIONUCLIDES

Symbol:of Element and atomic L Specific activity

radionuclide number -Ai (TBa) - Ai(..CI A2 (TBag) A,(Cib (TBa/c /)

Rb-86 _15.0X10-' 1"4X101 15"0X101 1'4X101 3.OX103 8.1X104

Rb-87 __Unlimited Unlimited Unlimited Unlimited 3.2X10.9 8.6X10-8

Rbýnat _ Unlimited Unlimited Unlimited Unlimited j6.7X106 1.8X108

Re-184 Rhenium (75) 1.0 2.7X101 1.0. 2.7X101 6.9X102 1.9X101

fRe-184m t3.0 8.1X1OI . 2.7X101 I1.6X10 2 {4,3X13

_Re-_186 _2.0 5,4X101 6.0xi10" 1.6X101 16."9X10 3 
I19X105 I

FRe.8,7 -_. ... Unlimited Unlimited Unlimited Unlimited l.4X10 9 3.8X10 8

Re-188 14.0X101 11.X101 4.0X10'i IXO1  J3.6X10o I9.8X10

Re-189 (a) .____ 3.0 I8.X101 6.0X10' 1.6X10' 2.5X104 6.8X105

.Re(nat) lUnlimitedlUnlimited Unlimited Unlimited 0.0 2.4X0 8-.

Rh-99 Rhodium (45) j2.0, 5.4X10 1 2.0 "5.4X101 3.0X103 8.2X104

Rt-l01 ' _ _ _ _ _ 4.0 1. X,022 13.0 " 8.iX10' 4.1X1O1 1J.1X,03

! RhI_103m I___ I___ _II _ _ 5.0X10-1_ i1.1X101101 4' .5x10' 13.2X 103,

jRh-102m (_ 12'0 "5"4X101 ".' 12.0: 5.4X10 1 12.3X102 6.2X103

Rh-105" 1 .... 400 12.ix103 ,.0X10 1 1.6X10 .12X106 3.3X1071AX'ý , ". 0'1 tb--

.,'iRh-105.. -1 2 :,..•.:.:: ;: ~,X Oi -.27<."'2.: 8,>(• • 22 1 1 0"3li 4 84X 0

R-222.a)_ RadonS6 23,.0X10-
1 8.1 40X103 1.1X10-1 5.7X10 3 1.5X105

Ru-97 Ruthenium (44) j5&__0i. 11.4X,02: 5.0." 1.4X102 1.7X10 4 4.6X3105

Ru-103 (a) _t r2.0 5.4X101 2.0 5.X101 1.2X103 3.2X104

Ru-105 _ _. 1.0 2.7X101 6.0X10 1 1.6X10 1  2.5X105 6.7X106

Ru-106 (a)- _2.0X101 5].4. 2.o0X1- 5.42 1. 2XT102 3.3X1i0

S-35 Sulphur (16) _ T4.0X101' 1.1X103 .3.0X lX101 .6X {x103 4.3X104
Sb-122 Antimony (51) 4 X1 0-, 1"1X10'1 4 X1 1I 1"1X10 1 .5X 04-- 4M0-

Sb__ 1224 6.oX10-1 1.6X10'16.X10-1 11.6X101 I6.5X102 "1.7X10'
ISb-125 2.. "0 15.4X101 11.0 12.7X101 3.9X101 1,0X103 ..

Fab- 126 , 4.0X10-1 1. 1X101 14.0X10-1 1 .1X101 13.1X0 8.X10

Sc-44 IScandium (21) 15"0X10_ _ 1"4X10_ I 5"0Xl0_ l'4X10_ _6'7X105 1'8X!0

Sc-4______6, 15.OX10-' 1 1"4X10' 5.0X10-1 1"4X10 1  1.3X10 3"4X104

Sc-47 I- . x 1"0X10127X102 ]7OX101 1.9X10 1 
T3.1X104 18,3X105

Sc-48 1- T3.oX.10-' [f1 I3.oXIO-I 8.1 - 5.5Xi04 11.5XlO 6

156
157
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Table A-l--A, and A, VALUES FOR RADIONUCLIDES

.Symbol of Element and atomic A.(TB- b A,• A (TBL__l C [Scf acti/it
radionuclide number TaT /c) (Ci/cO

Se-75 Selenium (34 13.0 8 .1xioi 1I3. 18.1x01 5.4X10 2  1.5Xio4.0

Se-79 _",_.10x1o' J•.Xi .o 1f2.0 5A.4X10' 2.6X0o3  7 .oX1o-2

Si-31 ~ Silicon (14) 6.0X10-' I1.6X101 f6.0X101' 1.6X10' f1.X 106 [3.9X10'

Si-32 _____ 4.0X10 1.1xi 03 5.OX10-1 J1.4X10' 3.9 f1.1xio2

Sm-145 Samarium (62) 1.OX1O' 2.7X_1022 1.0XI10 2.7X02 1 9.8X10 12.6X1 03

._S_!4. "____________ _ lUnlimited Unlimited Unlimited Unlimited f8.5X10-1 J2.3X10-8

5M -11 5I ___ 14.oX10' 1.1iXO. 1.oX10 1  2.7X 12 9.7X10-1 12 .6X10' o
_____ 9.0 2.4X 10 6.oX!o-1 1.6X10 1 1.6X10 41.4X10o

Sn-113 (a) Tin (50) 4.0 1 .X102 2.0 A.4X10' 3.7X10, 1 .ox×o4

Sn-117m _.0_1_9X102 140X10" 1.1X[O4' 3.0X103 18.2X10'

Sn-19 j4.oxio' 1iAxio0 33.X0x1' 18.X102 [1.4X102 1___ 3.7X10 iIx00'.xo' 2410 2Q ___

Jan-12m _a 14.oX1o' 1.1X1O3 I•.oxio-I 1.AX1o• 2.0×o 5.AX1o

5n-123 - 18.OXl01 o 2.2X101. 6.oxto-' j1.6X101 3.OX0l i8.2X10'
sn-125. " :"-oxio~iý,-I...xlO": 4.0xio-1 1 .lX01O 4.0xio3 -1.1X-105

{ Sn-126 (a) ___________-___ _6.OX1i0:1A 6X1i'-':4.OX: 41. 1xio0I., fI.ox1o0 12.8X10-
fSr-82 (a) JStrontium -(38)1'oiij:~>~f 6 1 -' - f 103xo V~104
S8,5 .. _ 2 .. .1 2.0 15.4X10' 18.8X102 -2.4X!I04

50 1.4X102 5,0 1.4X10 2 1.2X10' 3.3jX107

Sr-87m 3.0_______ ____ 18.X10' 3.0n J8.X10' [4.8X105 J.X0
.. ... ... 1 x 1. 1 410 • 03 X

15r-_____9 -"L .]6.0X10' Ii.6X101 6.0X10 1.6X<10' .1.1XIO3 2.9X10____ I
__ ]3.o0•o- 8.1 , 3.oX10_- 18.1 [•51 f 1X102I

[- ]3.°X10-1 8.1 3.oxioi-j 8.1 [1.3Xi1- 3.6X1o6i

[Sr- -92_.a) IO 12.7X101 3OX10- .1 [4.7X105 11.3XlO7

T(H-_31 Tritium (1) 4.oXiO1 1.X103 4.OX101 Ji.ixio' 3.6xio1 19.7X×o3
Ta-I78 (long-" Tantalum (73) 1.0 2 7X1O 8.0X10-1 2.2X101 4.2X106 1.1 x10i

Ta-179 _ 3"X101 18.1XI02 13.0' 8'1xi02 " X4-03' II'Ixi03

Ta-182 __9.0x10"1 2.4X10' 5.OXl0-' J1.4x.10' 2.3X102 6.2X103

-- ____ _ [Terbium (65) 4.OX10' I.1X103 14.0.o' 1i.IXI0' [5.6X10-1 [i.5x101
Tb-158 11.0 12.7X10' 1i.0 2.7X10' 15.6X10-' 1i.5x1o

b -1.0 2.7X10 1 [60.X10'1 11.6X10' 14.2X1 02 JI I. Xi4
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160 Table A-i-A 1 and A7 VALUES FOR RADIONUCLIDES

Symbol- o Element and atomic 1 Specific activity

radionuclide number A1 --TBa) A 1 1LV A2 (TBT) A2LC/ih

Tc-95m (a) JTechnetium (43) 2.0 5.4X10' 12 .0 5.4X10 I J8.3X102 2.2X10 4

Tc-96 4."0X10-i 1l'X101' 4.0X10-' I.X'Io1 11.2X104 13.2X105

[Tc-96m (a). - 40 1 11ixo oi- iii'14106 73xOTc96 i) .. "4.0X10-i 1.1XZio ,4.0X10-. 1.1X1i t1_,X 106 3.8X107

Tc-97 .. Unlimited Unlimited Unlimited Unlimited T5.2X10_5 1.4X10-3

___________________ 0 ]L 1. jX0 2.7Xo1 IT5.6X1o 2 1.5xAQI

c _9 _ __ .ox1o-' 2ý2M o' ].0oX1o 11.9x1o0 3Ixiol 8.7x o1-

Tc-99m 1 .,1.0X1ol .12.7X102 4.0 1.1X102 1.9x1O0 15.3X1o6

Te-121 1Telluri.um (52). 2.0 5"4X10' 2.0 . 54X10' I2.4X1 T036.4x 104

_________________ 5___0 j1.X10 23.0* 8-l.xo ~I1 2.6X 102 7OX103
Te-1213m 8- . 1,.0 1 2.7x1oI' 13.3Xo 7.9X1o

Te-1.25m ,_...._. _2.OX0 1O T.41Ao2 t9.oxo-' A.Xo10' 16.7Xo102 1.8X1o4

Te-127 1- _____ -2.oxo' 102 .4x o 0- 17.oxo' 1.9X10' 9.8X1o4 12.6X106o

Te-127m (a) T __ -_ -... 2.0(101 1I.ýX10, TS.0xi'' T1•X10o j3.5X102 i9.4X103

ITe-1.29 T-- 7.X10-1. 1.9X10.'. 16.X101T1.6X101 j7715J.X0

Te-129m(a) -:0. 0-1 .X:0 11.Il,3 j13.0OX104

Te-131m (a T__ _ _ t7.o0-011k9x1' 15.oxio-' TAixo11 13.OX1o4 J8.oX105

LTe-132 .Z) . .. j5.0 10-' 11.4X10' 1 .0X1'0 TI.iX0l [3.X104 13.0X10

Th-227 Thorium (90) I1.OX101 12.7X102 5.01IO-3 Tl.4X 1.1X103 j3.1X104

Th-228 (a)
I 5.0X10-' 1,4X10'0 1.0Xl1 '3 2.7X10-2 3.OX10i 1 8.2X10 2

Th-229

Th-230

Th-231

Th-232

Th-234 (a)

__________ 102__ i.xo 5.0X10 . 4 1.4X10 2 [7.9X 103 [2.1X10-'

ii.o xio'l .7X oX0 1I.oxio3 j2.7X10-2 [7.6X1,-o 12.j1x× o2-

K 4.OXlol I1.1iX103 12.0X10' 15.4X10-' I2.OX1O' [5.X10 5

K Unlimited JUnlimited Unlimited Unlimited 4.0X10 9  i.1X10-7

__________ 3.0X10-' 8.1 j3.X10-' 18.1 18.6X1 2 [,2,3X 104

J_ Unlimited [Unlimited [Unlimited Unlimited 18.1X109 12.2X107

[Titanium (22) [5.0X10-i [1.4x1o' 14.oX10o- I. ixio' 6.4 11.7X102

Thallium 81) [9.0X10-' I2•X10o l9.0X1o-1 1.2.4X10' 12.2X104 16.oX•5.

_-_I__ o ii-OX' X 1ý02 14.0 11.i•x1o2 17.9X103 12.X10o

12.0________ [s.X10' 1!.- 154X10' 12.OX103 15.3X 104

Th(nat)

Ti-44 (a)

TI-200

TI-201

TI-202

162
163
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Table A-i-A 1 and A, VALUES FOR RADIONUCLIDES
Specific, aiftivity

Symbol of Element and atomic A, (TB. I A(CiLb A, (TBg) A,(C•iI a-tivity
radionuclide. number _(TBa/Mg l

RTI-204 1.10 2:7X10 70X10_ 1 9X01.9X 1 .7X101 4.6XIo2

_________ [Thulium (69) T7.0 1.9X1' 218.0X101 [2.2Xlo' 3. 1X10 3  8.5X,04..

Tm-170 " "-3.0I., 8.1X10' 6..0X10- 1.6X10' 2.2X10 2 6.OX103

ITm-171 - 4.oX10o 1"1.X,03 14.0X10' 1. 'X,03 4.0X10i 1.1X,03

U-230 (fast Uranium (921 4.XO .X0 .X0 .. 1.OX1&l 2.7X104

lung
absorption)

U-230 T4.OX1O1 1.1X10 3 4.0X10-3 1.1X10- 1  1.0X10 3  2.7X10 4

(medium lung "
absorption)
.Ca..)_(# W ,

IU-230 (slow _ .. ... _3._0X101 81X10 3.0X10 3 8.1X10-2  1.0X10 3  2.7X10 4

absorption)
(a) (f)V_______ ______

U-232 (fast 4.0X101 1.X10 3  1.0X10-2 2.7X10-1 8.3X107_ 2.2X10_

absorption) (d) _ _ _ . _._._ . _._._..

U-232 .- .oxioo - 1 -lX10 7.oX1o,3 
_X1.__o 8.3Xl1 2.

(m edium lung 
J::'I . -. 3

absorption) (e)

U-232 (slow _1.0Xi10 2.7X10 2  1.OX10 3 2.7X10 2  8.3X10'- 2.2X101

absorption) (f)

U-233 (fast 4._X_0 1.1X10 3 9.0Xi0"2 2.4 3.6X10-4 9.7X10-3

lung

U-233 ._4.OXlO1 1.1XI0 3  2.0X10-2 5.4X10-' 3.6X10-4 9.7X10-3

(medium lung T
U-233 (slow 4.0X10_ 1 1.1X10 3 6.OX10 3  1.6X10-' 3.6X10-4 9.7X10-3

lung•

absorption) (f)

U-234 (fast . 4.OX1O' 1.'1X10 3 9.0X10-2 2.4 2.3X10-4 6.2X10 3

absorption) (d)

U-234 u 4.OX10' 1.1X10 3 2.OX10-2 5"4X10' 23X10-4 6.2X1
(medium lung 

1.

absorptioný (e)
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Table A-I-A, and A, VALUES FOR RADIONUCLIDES

IT

Symbol of Element and atomic . (BW)l A i A, (TBa) A,(C I

U-234 (slow T-4.OX10 1.1X103  6.0OX10-3 1.6X10'1 2.3X10-' 6.2X103'
lunI
absorption) (f) . ..I
U-235 (all lungU Unlimited U _nliie Unlimited Unlimited 8.0X10-8 2.2X10-6

absorption.

types) I

U-236 (fast _ Unlimited Unlimited Unlimited Unlimited 2.4X10-6 6. 5 X10s

absorption) (d)

U-236 4.OX10' 1.___ ______ ______ 0-2__ ______.4 l -' 6.X1

(medium lungI
absorption) (e)abortin (f)I___________ I _____ 1 I~~ ~Qj2 1.X0 2416 1.X0U-236 (slow. . ..

lung 4.0X10 1  1.1X103 6I0X103 1.6X101 2.4X106 6 .5X1 0 -
absorption) (f)

U-238 (all lung Unlimited Unlimited Unlimited Unlimited 1.2X10-8 __4X'_0-7

.absorption . . ....

(d),(e),(Uf) 1 Unlimnited_____{nmie _____ 1 .X0

ýU (nat I _________________ _ , Unlimited Unlimited Unlimited Unlimited 7.1X I
4 ýU (enriched to .nlim ited"mid U l nli-nite-d -i2•liýrited Unlimited See See

20/ or less) Table A-. Table A-
...... _ _ .. ._ _..

."See (See
___ Unlimited Unlimited Unlimited Unlimited TableA- Table A-

4_3

V-48 IVanadium(23) {4.oX10-' Ii.lXO' 14.ox10-1 TI.1x1o' f6.3x 103 1.Xo10

I (a) ITungsten (74) 9.0 12.4x102 150 11.4x102 11.3X1063 3.4X10b 4

W-181 t- l3.oxlo' 8.xo12 1 3.oxo1' 8.,x102 2.2X10o 6 oX4io3

W-185 = _ 4.0x10' 1.1X10:j 18.0X10-' 2.2X10'I _3.5X102 9.4X103

w-187 . 2.0 5.4X10' 1.iox-_o_ . X_ o t0 7.0X10
W-188 (a) J- -1.I1_,__0j 4.0X10' .1X10 '  3.0x.-' 3.7X102 1.0X101

Xe.2.2-() I-enon (54), 4.0X10-1 I1.X10' i 4.X10 1.1X10' I 4.8X104 1.3XX106

Xe-123 1 2_0 5.4X101 7.0X10-1 1.9X10' 4.4X105 I1.2X107

Xe-127 4t.o I.lX1O2  2.0 5 _.4X1o' _ .X o 1_._x3o_

Xe-131 m 4.ox•o• I.0o I__1 o' t,:x10o [.1X10, I2.x10o
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169 Table A-1-A 1 and A, VALUES FOR RADIONUCLIDES
-L.•

170

Symbol of Element and atomic 1 TUATa)A(Ob Specific activityradionuclide number A, _T(g) ((~/) 1 Cic

Xe-133 2.0X10' 5Ax 10 2 l.ox1o' 1.7X102  T.9X103 11.9X10 5

Xe-135 3.0 J1X10. 2.0 X.4X10' 9.5X104 12.6X106

~Y-87__a_8 .ajYttrium (39) _1.0: 12.7X10' T1.0 2.7X10' 1.7X10 j4.5X105

Y-88 4.0X10o.' I11X10t T4.oX10-1 1.1x1o0 5.2X102 1A4X104

l>90o 1 __________f.0x1! J8.1 T3.ox1Qj 81s ~ 2.-o X15.4Xa,-
Y9[6:OX10-' 1.6X101 16.0X10-1 1.6X10' T9. 1X102 12.5X 104

Y-91m 2.0 J5.4X10 1- 2.0 _ J5.4X01 T1.5X 106 J4,2X10

1Y-92 [2.0X10-1 15.4 12.0X10-1 5.4 3.6X105 9.6X106

Y-93 3o.oX10-1 8.1 3.oxo-' 8.1 l.2x10o5 13•3x106
Yb-169 Ytterbium (70) 4.0 _ 1 .11.xo12 i. 0 2.*7Xlo' 18.9X10o 1J2X10o4

Yb-175 f3.oXlo' 1•81x1o 9.ox10o1 12. o0' 16.6X 103 11.8X105

Zn-65 Zijný_Q 12.0 10.4xo' 12.0 s.4xIo' 13.xo102 8.2X103
Zn-69 3 , f.0,i {8.1X10i J6.0X10' 1.6X101 1.8X106 4.9X107

IZn-69mn(a). _ . 3I.0 8. 1.xIo___ 16._oxIo1 . o1 .2xIo• 3.3X~o

Zr-88 Zirconium(40) . 1X10 1 
_3.0 8.1X10' 6,6X102 I1.8X104

Zr-93 Junimiter, T Unlim iedunhiri•ted Unliniiteed, J19.3X10-. 2.,5X10-3

Z.E-2-5.a)2. ]5.4X101. j8.0x10" 122X~ 17.12 12.1X1O 4

____ a 1 ± 1 1X O ]4.0X. 0' X10-01  7.9X10 4  . X 0iZr-97 (a), -I14.0x10-' 1J.X10' 140q: ~xo11.xo .Xj(;

A, and/or A2 values include contributions from daughter nuclides with half-lives less than 10 days.
.b The values of A, and A 2 in .Curies (Ci) are approximate and for information only; the regulatory standard
units are Terabecquerels (TBq), .(see Appendix A to Part 71 - Determination of A, and A9, Section I.).
c The quantity may be determined from a measurement of the rate of decay or a measurement of the

radiation level at a orescribed distance from the source.

-I

171
172
173
174
175
176
177
178
179
180
181
182
183
184

185
186
187

d These values apply only to'compounds of uranium that take the chemical form of UF6 U__2F2 andU_0Q2N_0_3 2-in both normal and accident conditions of transport.

e These values aDolv only to comnounds of uranium that take the chemical form of UO-. UF-. UCh and

hexavalent compounds in both normal and accident conditions of transport.
These valuesap.pJ'yto allcompounds of uranium other than those specified in notes (d) and (e) of this

table.
g These values a.pplyto unirradiated uranjium only.
h A, = 0.1TBn (2.7 Ci) and A, = 0.001 TRc (0.027 Ci) for Cf-2S2 for domesntic uie

-A2 = 0.74 TBg (20 Ci) for Mo-99 for domestic use.
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

/07

187
188

189

190
191

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit
Symbol of Element and atomic cnetainocnrtonfor exempt for exempt

radionuclide numberfor exempt for exempt ni n osgmn
radionclide umbermaterial mate-rial consinmen osamn

La(Cj- I/ca )CI (CI)

[Ac-227 12

Ac-27 jctiium(89 T1.oxioI T2.7X10:1 T0i~oxlo _________

[Ac-228 j.T.oxio' I2.7X1O'O I1.0X106 j2.7X10-5

___10 ___Sielv&4Z. ]1.OX1& 12.7XlO--, ~1O)(x 1 2.7X10 5

~A91~Om ______________ ,0xio' 12.7Xlo-,o i.oxio6  ]2.7Xlo

~A-11 ____________ Ti~oxo 12.7X108 I1.XO 121.7X1O0

F 103 .OX10

AI-26 lAluminumL13 Tioxio I 2.7XiO-l Ji.0xio~ 5 2.7X,0-6

Am-241 Americium (95) 1.0______ 1 1.OX,0 4  12,7X 10-

[Am-2421. ()-Ii J2.7X101 Ji.oxio'l 12.7X10~

lým-243 CU ___________1.0 J2.7Xl 1011 1i.Ox 103 2.7X 10-8

[Ar-37 "Argon (18) I1.OX1G J2.7X10-5 Ji.oxios 2.7X10-

[Ar41' I-I1.X19. 12.7X 10-4 ".OXiO4 10-.7.1

[As-72 jAeW 3) iOX1Ol'7r~ 12X00 J~~o2.'7X10
fAz ~ 1-Iioxo~ j2720 Ji.OX10o; T237X1'-2

Ar411OXO 1  [27Xl00 [_______ ,71~

[As761-JL~i2 2.7X10-8. ji.xio 7 10.4XO
lAs-73 I_________ Ji.6xio3 [17 - [.~O 2.7X1O

At-21 f4atn 8 1.0X103  [2 7XlO-' .LOX1i T2.7X107'

As-194 1 ___________JO i l.7X1010. [i.OXi66 2.7X___10-6

[Au-198 -1.0X102* 2.7X10-8 j.~O T2.7XlO ..

At-2131 J2arium (ZX i0X0

BA-193 1ol (79)________ j.0x102 [2.7X 0-9 [i.dXl6 1 07io

[Au-14O 'b __________ 1.Ox1o1 [2.7X1cyl9 [.OX106 -2.7X 10-5
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191
192

193

194
195

Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTTIJTTV 1 ~MYr~ FAR RAflTANIJC1 TflF~

Activity Activity
concentration concentrati Activity limit Activity limit

Symnbol of Element and atomic. for exempt for ekemibtforfexemet for eeemtp
radionuclide number material, material signment consignment

LQgLg.}I (Ciip) LBcn1 (CO

[Be-7 IBervylium (4) 1i.0Xio0 [27XlO-8 i1.0xio .2.7X1O-0

Be-lO i_.oxlO4  2.7X1O-7 i1.0xio6 2.7X105

Bi-205 IBismuth (83) IOxia' f27X1Oio 'OX106 I2.7XlO-
Bjai-206 __....I.X1olo 2.7Xl010 1.0xio 2.7X10-6

Bi-20 j.. i~xi'X 12.7X1-O fioio 2.7XI0

Bi-21 j_____________ f.0X103 2'.7X10 8' 11.0X106 j27XlO5'

Bi-210m "__ .'OX!O 1  2.7X10 °' 1.OX lOS 2.7X1O-6

Bi-212 (b) _ ... 10Xio 2.7XM 10-° I.OXio5 2.7X10-6

Bk-247 iBerkelium (97) 0'. 1.0 2.7X10-" 1.0X10 4  2.7X10-7

Bk-24_ 9 ..xi 12.7x16-8 I1.oxlo6 2.7X1O-s

Br-76 Bromine (35) . .. ox1o' 12,7X10"1° I1.OX105 . 2.7X!O-,

Br-77 .' Ox,'o!°2 2.7XIO-9 10X10o 6 2'7X10-

SBr-82 -. .... 1.0XlO 2.7X1010- i 1.0X106 2.7X1O0-5

-__i . JCarbon (6) 1" " • . . 5:j :O. I•O1 ... 2.7 )( 10 . - - 2 .7X10 -s -

... ... .. .. .. _2.-7Xo0 1.0Xi07 2.7X10

C_ -__ _ Ca ICa ciuIm am .i'OXO . fi7x10-6 Ji.ox1o7 2.7x10-4 j

.a.745 _ '0x1 4  2.7X10"7 I.OXiO 7 2.7X10-4

Ca-47 . OXIO'l 2.7X01'0 . 1-0X106: 2.7X10-5

Cd-109 ICadmium (48) 1.OX10 4  2.7XX107 1.0xlo6 .2.7X10-5

Cd-113m _____ __1.0Xio13 12._7X10£8 1.0X1O6 2.7X10-'

Cd-115 - " 1.0X10 2  2.7X10-9 1.0X106 12.7XlOS
1 . 1.0X10 3  2_7X10-8 1.0X106 2.7X10-5

Ce-139 C Cerium (58) 1.0Xo1l 2.'7X_10-9 1.0X10 6  2.7X10-5

Ce-141 1.0X102 2.7X10-9 1.0X10 7  237X10-4

Ce-143 1.0X102 2.7X1O-9 1.0X106 2.7X10-5

Ce- 144 (b) .-' 10°x2 2"l7xO-°9 I.OxIo5 2.7X1°-6

1Cf-248 (Californium 98) 1.0xio' 12.7)10-1° i.0xi04 2.7X10-

Cf-249 I . 1.0 12.7X10 - il 1.0xio 3 2.7X10-8

Cf-250 I 1.0Xliox 1 2.7X10-° 1.0X1O4 12.7X10-7
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195
196

197

198
199

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

v ,

Activity Activity Activity limit Activity limit

Symbol of Element and atomic concentration concentration for exempt for exempt
radionuclide number consignment consignment

material material

ICf-251 " _1_0 12.7X10-" 1.0X103 2.7X1O-8

Cf-252 __1.0xio' 2.7X10iO 1I.oX104 2.7X107

Cf-253 _I1.0X02 2.7X10-9 1.0xio 2.7X10 6
Cf-54 l-1.0D27X0n 1.0X103 2.7X108'

s 7L 12.7Xj1011 ~~i ~ 1.x
CI-36 [Chlorine (17) 1.OX1O4 2.7X10-7 1.oX10I 2.7X10-5

CI-38 [ ... l xiOlO 2 "7X 10 -0 i°. IO x 2 "7X 10-6

Cm-240 Curium (96) 1.OX1O2  2.7X10-9 1.OX10 5  2.7X10-6

Cm-241 [ 1.0X102 2.7X10-9- 1.OX1O 6 2.7X10-5

Cm-242 [ 2 27x10-
9  1.0XlO5 2.7X_ _ 10-6

Cm-243 ... 1.0 l2.7X101- 1 1.OX,4 12.7X10'-
_Cm-244 - .... _ 10XiOi 12.7X10-1 1 10-UcX O4 2.7X10-7

Cm-245 ", lI._ 12.X!i 1 l.OXlO3  2.7X10 8-

Cm-246, F- ,i&• 2.7X10o-1 . .oxio3 ___lO-__

Cm-247 __________.__,___ .1i . .. .oxlo' 2.7XI07 j

.Cm-248,:ij :i"--& -11,.. oxio0 2.7•x1o-

Co-55 C[obalt(27) .i.oxiol 2:7X101-"O .OX16 2.7XO

Co-56_- 11.0x11 f2.7XlI 1.OX106 12.7X10-6

Co-57 ,1.OXiO2 2.7X~iO° i.OXiOs6 2.7X10-5

Co-58 I.OX10 2.7X10-0 'I.OXIO6 2.7XI0-_

Co-[.OXO8 I.2.7Xi I.OXIO6 2.7XI0-4

Co-60 1- 1.0o 1 2.7x10-10 •i.oxio 5 2.7X10-6

Cr-51 Chromium (24) 1I.OX10 3  12.7X10-8 1.OX107 12.7X10-4

Cs-129 Cesium (55) 1.OX102 2.7X10-9 1.OX10I 2.7x106

Cs-131 1.0_ 10 3  2.7X10-8 O1.0x06 2.7x10s

'Cs-132 . _ __ 1.0xio 2.7X10o 1 __.0Xo5 22.7X10I6

Cs- 134 -. o×xio' T,7X1o-o I.OXlO4 2.7X1o-7
fCs-134m [ ___________ 10io~3  T710-8 T.OX105 j2716 j

_Cs-135 __ 1.0xo 4  12.7X10-7 T.OXO7 2.7Xl0-4

iCs-136 [- 1.0.xio•x1o10 T.OXlO5 10.X-6
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201
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit
Symbol o Element and atomiconcentration concentration for exempt for exernpt

radionuclide number material material (Aninet cnighi)nSymbolofu Elementndutm icr for exempt' for exempt consignment consiqanment

: materia mateial ( g

Cs-137 (b) _ 1.0X101 12.7X1010 I.XIOX4 'f2.7X10'7

iCU-64 Copper (29) i.0xo2 2.7X103 f.0X-96 2.7X1O-5

Cu-67 I ji.oxlO2 2.7X0' 9  I.OX106 I2.7X10s
!Dv-159 Dysprosium (66) }i.0x103 2.7X10 8  1.OX107 02.7X-

D,-165 1 __ 1.0X103 2.7X10-8  1.OX106 2 .7 xio-s

Dy-166 1_0X103 J2-7X18 21.0X106 2.7X10-5

Er-169 Erbium (68) .. 1.0oxio0 2.7X10-7 1.OX107 j2.7X10-4

Er-171 1"i0x102 2.7X10-9 1.OX106 2.7X1O-"

Eu-147 Europium (63) 1.OX102 2.7x1b-9 1.ox106 2.7X1O-,

Eu-148 1_.-- _1.0X1_0_1 2.-7X10 -1° 1.OX106 " 2.7X10 - -

Eu-149 1.0X10 2 2.7X10-9 I.OXIO7 ! 2. 7 X10-4."

Eu-150 (short .... 1. 3 IL23X10- 8  I.0X106 2.7X10-s
lived) lyx~ 271 O16 271

Eu-150 (long I.XiO 2.7X 10-10 1.KxO 6 2.7X10'."

Eu-152m 1. f1.0xio2 2.7X10-9 1.OX1OG 2.7X10-5

Eu-154 1.0oxi1 12.7X10-1 1.0X106 T2.7X10- "

jEu-155 • •_...._ ...... }1.0X102 2.7X10o9 1.OX107 2.7X104

iEu-156 1 _. .__..._X__._ 2...7:.X.1_-_ 1.O.X..I?[ O6 T2.7X1O.
F.I8. ]Fluorine L9) -. 1.OX102 237X10l9 1.0X106 2.7X10s

...................... . ... . .. 2 . X 1

Fe-52 Iron (26') .10X10i 27X1010 1.0X106 2.7X10-

Fe-591 1.0"°Xl I2.7X10-'° 1.0X106 2.7x1°O-

Fe-60 1.OX102 2."7X10-9 10X105 i 2.7X10-6

Ga-67 'Gallium (31) 1.0X102 2.7Xl09 1.0X10 6  :2.7X10-

Ga-68_ _ _1.0yX10i 2.7X10i° 1.0xio 2.7X106

Ga-72 - " I.oXfol 2.7X10-10 l"0xio 2.7X106

Gd-146 Gadolinium (64) 1.0Xio0 1 2.7X10-10 1.0X106 f2.7X10-s

G d-148 __ 1.oxlol 71.7xloo [i.0xio 4 2.7x o '
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Table.A-2--EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

U/

203
204

205

206
207

ACTTIJTTV I TMTT~ PAR RAflTANIICI TflP~

Activity Activity Activity limit Activity limit
concentration concentrationfoeemt orxe tSymbol 'of Element and atomic for. exempt for exempt forsixement forsexement

radinuclde nmbermaterial material C)
Lp cnLjg Mai /ci)

lGd-153 1 F.OXlo2 23X1_____9 _________ 7 2.7X1____4

lGd-159 ______________ I 2.7X,0-8 1i.OXiO6 2.7X1cY
Ge-68 iGermanhirn (32) Fi'i' 1.x100 1iols 2 06

________1 1*.Qio 2.7X10" 1.0XIQ., J2.7X10'

Ge271 __________[i.bxlo' j2.7X10- 1i.nox 1710-3
Hf-177 Hfim7 fi.oxio' 12.17X101o 11.OXloG 5 2.7XIO-6

[Hf-175 1 f.OXio2 I2.7X10" {.OX106 2.7X 10'

[Hf-181 'I_________ fi.noxi 12.7X10-10' 1.OX06 J2.7X10-5

[Hf- 182 1-X1 fioi2 J2.7X 109 11.OXlO6. 2.7X10-5

Hq-194 }Mercury (80): 1.oxiol 2.7X10- 10- 11o 6 52.7X

i j 9.--19 5rn1M F.OX102 .2.7X10ý'- {L0X1O6 I2.7X10-

__________ _____ _____ 1.0 1X102 . 2.7X1- 9 ' 1.OX,07 j2.7X10-4

H -197m ___________F1.OX1O
2  2. 3.X10-9  1.OX0 6  f2.7Xl0- j

Hq-203 ] f.0X10 2 ;2.7X199- 1.OXiO~ 5 2.7X-10- 6

fl1.o.166 .*~ 'Hblrniu6m G61-- 'r1OX'103 2.7X10-8 JI OX,5 2.7X10-6

Ho-66m _______________fm~xiol 12.7X19oi j.OXio6 [2.7XlO-'

1;1-123 .]Iodine (53) ,1OXl 1 2 J2.7X 1 0- i.OX,7 [2.7Xl10'

F11-124 - I__________ [i.xio' J2.7X~r10-' J.OXi6 . 2.7X 10-5

F1-125 .F.OX1o3 J2.7X108 .~OX,06 J2.7X 10-5
11-16 1_______________I 1.0X,101 12.7X10- J1.OX1O6 J7o

1-129 1 _________F.OX,02 I2.7X10-9 J.OX,05 .T2.7X10-6

1-131 F.,OX02 {2.7X10-' 1.0X1 06  J2.7X10-5

11-132 VFox' 2X10-10 .OX,0 5  J710-6

fI-33______________ F.oxio' 2.7X10-'0 . K io 2.7X10-5

11-134 - Fi.OXio' 2.7X1o'O lOXiO5 *2.7X 10-6

11-135 11__._________ 1_______ ___________ {.OX106 j2.7X10-5

1In-111 ] ndi!uirrL49) ~.OX, 2  J2.7X109 {i.OX1O 6 2.7X10-

1L-l3r. . F.OXlo2 2.7X109 .10X,06 i 2.7X 1075

11n-114m ___________F.OX102 '2.7Xlcr' 1.OX,06 [2.7Xlcr



8/31/07

Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT207
208

209

210
211

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit
concentration concentration for exemit forAextmit

Symbol of Element and atomic for exempt for exempt consignment consignment
radionuclide number material material

ORLO .~(Ci/o) B)(I

In-li5m __1.oxlOz 2.7X10106 2"7XlOS

Ir-189 Iridium (77) I1.oxlo2 I2.7XO- jl.OX107 2.7XiO4

_Ir-190 1 .OxIO' 12.7Xio0 11.OX106 2.7X10'

It- _92__ J. J1.oiX 1o 12,7_X1__ Y 10.oxio5 J.7Xo6
.. I..________ _ __ _.OX102 90-62.7X109 i.Ox 0 2.7X 0-6

K-40 Potassium (19) 1.0X10 2  2.7X10-9 I1.0X106 _2.7X10-s

K-42 .. X102 2"7__10-9 __1"0X106 2.7X1O-s

[K-43 f ______ ._ f xio. 2'.7X1O-' I I.OX10 6  2.7X10-5 j

Kr-81 [Krypton 036) i.oxio4 2 O- 7X10-7 •oxo7 2.7X10-4

Kr-85 __...... i.oxi•o f2.7xio-6 I.oxio° " 2.7x1o-'

K r-85n f i.oxio3 1.2.7X108 i.oxio 2.7X10-

Kr- 87 _ .i.oxio 2 2.7Xl-O Ii.00xio9 2.7X 1-2
La-137 Lanthanum(57) . 1OX1O3 [2.7Xi08 1.007 -27X104 "

La-140 [ .. .[...... . 2. 7x -i..° 11"OXIOS 2.7X10"6
LU-172 " Lutetium i71) 1O. ' f2 "O-i 1.OX1O6 ... 7.X.1.O... -5

LLu-173 .. ,OX 2 2.7X109 I 1.OXlO7 12.7X104

Lu-174 1'_ __06X10 2  2'7X1O-9 11.0XI07 2.7X10"4

Lu-174m J ___l'O1.0X102 2.7X10-9 1"0X107 2.7X10-4

Lu-177 " _ _. _ " _ _ _ ,1.0iX103 f2.7X10-8 I1.0X 07 2.7X1O-4 "

Mc-28 Maqnesium (12) 1.OX10i [2.7X101 1.0XlO5  2.7X10-6

Mn-52 _Manganese _25) 1.0_X_10_1 I2.7X10- _ 1.0X10_ 5 2.7X10-6

Mn-53, fi.oxio4 f2.7Xlo7 1.0X10 9 , 2.7XiO 2
Mn-54 f.Ox'lO 2.7X1-' i.oXlO6  

J2.7X10-s

Mn-56 _ 1.OXlO' 2.7X1 0-l° 1.0XlO5  2.7X10-6

Mo-93 Molybdenum (42) 1.OX103 2"7X10-8 1.oX108 2'7X103

Mo-99 [i.OX102 2,7X1O-9 1.0X106 2.7X10s

N-13 [Nitrogen (7) .OX102 2.7X10-9 1.0X109 .2.7X10-2

Na-22 Sodium 11) 1.OXlO1 12.7X10-1 1.OXO6 . 2.7X10-5

[Na-24 [. [lOxiol 12.7x1o×-o10 T1.X105 2.7XlO6
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

V I

212

213

214
215

___ _ ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit
Symr[ofo Element and atomic concentration concentration for exempt for exemptSrmbdiof Ele nmbent andfor exempt for exempt n

radionuclid number material material

LaqZ~~ql (Ci/ci) (q

Nb-93m Niobium (41) I1.Oxi04 j2.7XlO 1"0X107 2.7X1O04Nb-I4 o1.xo, I2 XlO-O 1.xo 2.7X10-5•o
Nb-95 _i.0xio 1 2.7X10-10 1.0xo06 2.7x10o

Nb-97 1..J0XlO 2.7X1o-1° 1.0X106 2.7X1.0-5

NbT9: ] __________ OX 102 9~7i~ 106__________

Nd-147 jNeodymium (60_1 1.0XlO2 .2.7X10- 1.0XlO6 2.7Xb0-o

Nd-149 . 1.0xio2 2.7X101- 1.0X106 2.7X10 5

Ni-59 INickel (28) 1.OX1O4 12.7X107 1.0X108 2.7X10-3

jNi-63 f___________ [.oxo [ 152.7X10-6 I 1OXiOS 12.7X,0-3

Ni-65 _-_ _ 1'0X10'i2" 2.7X10-1 1["0X106 2.7'-X10

Np-235 .Neptunium (93) L[.OX 1 03 1 2 .7X10- .0.XI0 172.7X_10-4

Np-236 (short- 1.0X103 2.7XiO-9 1.0X107 2.7X10-4

lived) . , 1"oX102 . 2"7X10-9 1.OX105 2.7X106

Np-2379 b . _ iO' '-1•'". f.OXlO3 72.7X 10-4

Os-185 fosmium (76) [.OXlO1 2.7X1O-,,° 1.0XI0 6  2.7X1O5

Os-191" " _ _ _ 1.0X102 2.7X109" 1.0X10 7  2.7X10 4

Jos-191 V I• o~o 2.x108  ji oxio• K••o•

os-19i I- -1.Ox1°2 2.7X10-9  1:°xO1°6 2.7X1°5

Os-194 .OX102 2,7X10- 9  j1.0Xi0 5  [2.7X10-6

P-32 Phosphorus (15) 1.0xo03 2.7X!O-8 1.0xio5 2.7X1O-6

P-33 _ 1.0Xl05 2.7X106 1.0x1o8 2.7X10 3

Pa-230 JProtactinium (91) 1.0XlO 2.7X1O-IO !.0XlO6 2.7X10"5

Pa-231 1.0 2.7X.10 1- 1.oX103 2.7X1O-8

Pa-233 1.0XIO 2  2.7X10-9 1.0X10 7  2.7X1O-4

Pb-201 .Lead (82) 1.0X10 1  12.7X10-10  1.OXl0 6  127X1O-5

Pb-202 1.OX10 3  2.7X10,8 I.OXl06  2.7X105

Pb-203 .X__ 1,0X2  12.7X1O0" 11.0x1 06 2.7X10-5

Pb-205 V.0xlo4 I]2.7Xl107 1.xo 2.7Xo
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES ....

Activity Activity Activity limit Activity limit
concentration concentration for exempt for exempt

Symbol of Element and atomic for exempt for exempt c mt
radionuclide number f exematerial material consignment consi

Pb-210 (b) i.oX0o 2.7XI0-° [i.0X10 4 2.7Xl0•

Pb-212 (b2. _ liOxi 2.7X10-10 I.OXIO5 2.7X106

Pd-103 Palladium' (46) _ _1.0X103 27X10-8 1.OX108 2.7X10-3

P d- 107 1 . I 1_0_X_10_ _2_ 2.7X106 1OX10_8 2.7X1 0.-3

P_-109 __1.0xio3 2.7X10-8 _I.oxio_6 2.7x1O-'

Pm-143 Promethium (61) 1.0X102 237X10-9 1.0X106 2.7X10-5

Pm-144 .... I1.OX10 2.7X10-10 i1.0X106 2.7X1O-5

Pm-145 .,.OX103 {2.7X10-8 1.0xio7 2.7X10-4

P m - 1 4 7 _ _ _ _ _ __ 4 7 X1.7io -0__iox l o 2 .7 X O 1 -4

Pm-148m 1J_0X10__ __ 2.7X10 10  [1.0X106 2.7X!0-.5

Pm:149 ____________O.Xi03 2.7X10 8  11 0X106  12.7Xl105

Pm-151 1 ___ _ _ _ 1OO2 1:2.7X10-1 j11o 6 ]2.7X1i0 5O.

Po-210 IPolonium (84) .i.0X10i '2.7X1O-i° 1.0X10 4  '2.7X10-7

Pr-142 jPraseodymidnh. ý59) .IX1..... I2"X10 i.OX105 2,7X106 '
OX04 !. .TOx 106 2___,__

Pr-143 .... X... 127X10 __1_0_10 _ 2.7X10 -3X"

Pt-188 P~latinumn (78) i.X0 ____ 2711 1.0X106 1*XO... t ......8 -P ..a .. -.. .... -.-..,.. ....... . 8 ....... .... . 1 , X l2"7X 10i ° 1 0X 0 2"7X 10-5

Pt-191 1 '1.0x1o02 2.7X10:9 1.0X106 2.7X10- 5

Pt-193, 1.OX,0X104 2.7Xi10-7 1.0Xio07 2.7X10-4

Pt-193m "I1.0x10o3 2.7X10-8 1.0X10o7 2.7X10-4

Pt-195m - ji.oXlO :12.7x10-9 1.OXjoE '2.7X10- 5

Pt-197 1_0X10_ 3z,7_108 o1,0X106 T2.7X1O"5
Pt-197m 1 1.0XI02 92.7X10" 1.0Xl06 2.7X105

Pu-236 'Plutonium 94 1.0xio1 2.7X10 1.0X104 T2.7X107

Pu-237 1.Oxi03 2.7X10-8 1.OX107 2.7X10-4

Pu-238 1.0 2.7X10-11 1.0xio4 2.7X10-7

Pu-239 1.0 2"7X101iOf I.OX1O4 2.7X10-7

I P -240 1.0 _ __2.7X10-ii I. 0XIO3 2.7X1O8

P.1 u--.2.4. 1" 1.0XIO2 2.7X10-9 1.Oxio 5 2.7X10-6

I Pu-242 1.0 12.7X10-il 1.0xi04 2.7x10-7

II
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220

221

222
223

Table A-2--EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
':":"ACTTVTTV I TMTT• FAR RAflTANIJCLIDlF•

Activity Activity Activity limit Activity limit
Synml o0f Element and atomic concentration concentration for exempt for exemptv for exempt for exemptcosqmncninet

radionuclide number j o xmt f±xjptconsignment consignment
adionU lid, n r material material

Pu-24,4 ] 1.0. 2.7X10-z 11 1.0X104 2.7X10-7

Ra-223 (b) JRadium (88) LOX102 2.7X10-9 1.OX105 2.7X10-6

Ra-224 (b), -1"00Ixio' 2"7X101° l"0X10S 2.7X106

Ra-225 ._ .OX10 2  2.7X1O-9 .... 1.0X1 05 2.7X10 -6

Ra-226 (b) I 1.0xio1 12.7X10Ol° 1.0x104 1 2.7X10-7

Ra-228 (b) li.OXiO' 12.7Xl0-o i.OXO5 J2.7X10-6

Rb-81 Rubidium (37) 1i.oxio' 12.7X1°•o1 11.i°° 127X10-5
Pb•-83. {_ -0 12 2.7x10-' 6I 15-5

Rb-8 _ 1.0Xio 2.7X109 1 .OXO56 2.7X10-5

Rb-84 _______________IiOxO .12.7X101 I11.OXlo6 12.7XO-

Rb-86- . I X: 0 41 112.7X10 - 1i.OXi ' J2.7X 10-4lLZi- -~ o~ ~ .27 ~ ~ ______2X0

Rb-n2at 7.OX04 2.7X10 7 1--0-4 1Rb~~~nat•LO ':2.7Xl0X01"0•l0X0

Re-184 .Rhenium (75) .... X10- 2.7X101° .- 1.oX106 ,I2.7X105
Re-184m___ -_____________ 1.0X102 l2. X O >.......1I
Re-186 ". ....... ..J.. 7x•.o__ 1..xi06 I2Jx10-

Re-X87 t- _ _.O_ _o " 2.7.Xo1o- 1.ox o09 t2.7X 10-

jBXe-188 . _-_ i"°x°02 - 2.7x10-9 i".xio° 2.7X°10-6

Re-189 .. I.OXI02 2.7X10-9 1.IOXI06 12.7X10-

-Re(nat 1.0X10 6 " 2"7XO05  i.oxio9 9 2'7X102

Rh-99 Rhodium (45) 1.0.X10_ 2.7X10-10  " .X106 122_.X1_-5

Rh-101 ._. ..... -1...1... 2"7X10-9 12.7X.10..

Rh-102 -. 0Xio' 12.7X10-10 1.OX106 2.7X10-5

Rh-102m _1.0xio 2  2.7X10-9 1.0X106 2.7X105

Rh-103m _ 1.0xio4 2.7X10-7 1.0xio 2.7X10 3

Rh-105 __ 
1.OX102 ' 2.7X10-9 1.OX,07 - 2.7X10-4

lkn-222 (b) JRadon 86) 1.0X10 1 2.7X10-10  1.0x1o8 2.7X1O- 3

Ru-97 IRuthenium. 441 1.0X102 2,7X109 1.0xio07 j2.7X104

Ru-103 - l.0X102 2,7X10-9 1'OX106 2.7X10- 5

Ru-105 _ 1X.X101 127X10-1o 1.0X106 2.7_10-_
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS- AND EXEMPT CONSIGNMEN T
___________ ACTIVITY LIMITS FOR RADIONUCLIDES___________

Activity Activity Activity limit Activity limit
concentraition concentrationfr xmt o eei

Symbol of Element and atomic for exempt for ee'tcnsgmetcosamen
radionuc lide number material material 1(isgnet cnignen

LRQL-C11 (Ci/ci) Bj(O

S-356 Sub)u (16)________ 11x0 2.7X,06 ___X ____8 2J7X1O-

~Mfl ~ 1iOX102X1 6  1.X0 I2,7X10-7
Sb-122 ~Antimony (51) 1.__ 2.7X1O0 Ii.OxiO, 27X

fSb-124 1 O1.017100 J~xio627l- 2.7Xo-

!Sb-125 ] ____________ 2____ _ 12.7XlO-' 106~~ 2.7X1O-5

I~b-126 1Ioio J2.7X10- 0 1.iO 12,7X10-6

Sc-17 1__ _ _ _ _ _ _ _ _____ _____ I 7xo1.oX1o6}27X 0

Sc-44 cndu (2_________ li.oxio' j2.7X10-10 f1.0X105  J2.7X,0-6

Se7 Slnum(4)Jioxio 2  2.7X1O-1 [10x16 12.7X 105

____________ i.O1.xo, 2.7X10-9 1.OXO6 I2.7X 10'

Sc-31is (4 ji.oxid3 I2.71o-" 8 ji.0X106 12.7X,0-6

______-_7_ ____ ____ ____ ____ 1.0xý b 2.7X1o
6  I2.7X1O-'

[Sm-14 621OX1&. jZ.7xO~ ILXI 2.7X1O
5 Lm- 3_ 1iicn(1- 1 .oXI~O! 3 2.7X10io 6.XO T2.7X10-

~Sn113 f~i (5) JoX~3 2.7X10Y Jioio 2.7X104

isn-117m 'Samarium __ ___ j .oxo 2 1 2.7X'10-' i.0XjG7 J2.7XIl04

ISM 147 __________ 1I.0xio 12.7X10-1 1.OXQ4 J2.7X1o7

isnlI _____15_____1 i.oxio3  1 2.7X'1 0- O7 1.xo82.7X10-3

fSn-153 ___________11.0X10
3  2.7X1cY9 J OX<io 6  .2.7X10-'

5n-113' Ti (50)______ _ ý1 .0X102  J2.7XlcY' j1.xio7 J2.7X10-4

Sn-126 T___________ iOXto2 J2,7X10Oo ji.oxio5 6 2.7X10-5

Srn- 12 1 ~ rnir (38 1.*Xi03 J.2 7X10 o- V.0xio~ 7 2.7X10-4

fSr-12m ___________.0X102 12.7X1O-' Ioxo 2.7X10-

fSr-87m 1- _____2 2.7X10-9 1.OX,06 12.7X10-5
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

IV1

227
228

229

230
231

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit

Symbol of Element and atomic i concent for exempt for exempt
radionuclide number for e material consignment consignment

material material Ci

Sr-89 1_ [10X103 2.7X10-8 1.OX1O6 : 2.7X10'5

Sr-90 (b) __1.0X102 2.7X1o-9 1.oX1o0 j2.7X107

Sr-91 1.0X1io 2.7X10-1 1.0X10o 2.7X106

T__._-_rti_ u _m._Li., 1.0x 106 2.7XO- 0.OX1O. [ .2.7x 102

(oQ73l.OX,06 I2.7X10-5 ji~O 2 10-2 I
Ta-178 (long- Tantalum (73) X10 1 27x1O10- .0xi106 . 2.7XlO-4

Ta-l9 I- I.oxiol 12.7X1o- 1.0xI07 2.7X1o0
jTa-182 _.OXiO' - 1 2.7X10-10 1l.OX104 2.7X10-7

}'Tb-157 Terbium (65) i.OxiO04 2.7X10-71 1.0XIO7 2.7X10-4

Tb-158 - 1l0.10i 2.7Xl0•O'o l'OX106 237X10-5

Tb-160 - -_l__0xl0 " 12.7X110-i 10.OxO°6 . 2.7X1°- 5

Tc-95m Technetium (43) 1.OXlO 1  2.7X1o-'° 1.OXLO6  2.7XLO- 5 '

Tc-96 [ 1-. 1o _2._7Xf°0-'° 
l°X_° -6 2.7X 1°-5

Tc-96m 1 o. . " 1i0OkI"" - 1,0X10 7  2.7X10- "

Tc-97 i. 1"i.6XIO
3  1 2.7X10" l{.OXlO8 "2.7X103 "

Tc-97m. _ __ _ _ 1_._0__ 1 •.ox0o# 2.7X0 8  1.OX1O7 2-.7X-1-4

Tc-98 _ 1L"(0x1i 2.7X1010 1.0Xo1l6 2.7X10o '
Tc-99 1 . ".OX1i04 23X:2 10-7 7. .0XI07 2.7X10-4 J

Tc-99m - "X02 2.7XO-9 '.OXiO 1 7 2.7X 10-4

Te-121 JTellurium (52) 1.OX1O1  2.7X1O10 I1.OX1O6 2.7x1o- 5

Te-121m .1.0X102 2.7X109 J1.0X10s 2.7X10-6

Te-12m iI.Oxio2 12.7X108 iiOX1O. 7 .7 X1.

Te-.127 I -i.oX0 12.7X1o-8 I.OX006 2.7X10-5

Te-127m -• 13oxio 2.7lx0 8 j.oxiO 7 2.7x104

fTe-129 __________ 1.OX10 2. 2.7X1O-9 I.0X,06 T2.7XlO-
Te-129m _ ___ I 3 2.7X10-8 .. .Oxio0 j2.7Xlo-'

.[Te-131m . . ..OXO•o 12.7X10-° I1.0X10o 2.7X1O_-5

Te-132 'O l_ _oxo
2 [2.7xlO0: [.OXlO 7 12.7X10-4
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
ACTIVITY LIMITS FOR RADIONUCLIDES ""

Activity Activity Activity limit Activity limit
,Symbol of ElementIand atomic, concentration concentration for exempt for exempt
Sdionuclide nudnber for exempt for exempt consignment consig'nnment

n material material (CI)

Th-227 JThorium (90) 1.0xiol 2.7X1101° 1.0Xio4 12.7X1"7

ITh-228 (b) 1 1.___ 2.7X1011 1.0X10 4  2.7X10 7

Th-229 (b) 1- __1_0 2.7xi0-11 1.0XIO1 J2.7X10O8
Th-230 1.0 2.7X10-211 JiQ1.0X1 12.7X 10.7

.. . .... .... :..... .........

Th-231 1.0X10 3  2.7X108- 1.0Xil7 12.7X1O4
Th-232 1.0X1 01 2.7X101°o 1.0xio4 2.7X10-7

Th-234 (b) 1.0X-03 2.7X10-8 1.0xio 2.7X10-6

Th (nat) (b) 1 1._0 2.7X10" 1.OX103 12.7X10-8

Ti-44 Titanium (22) 1.0)_o _1 2.7X10 '_ 1.0XIO5 J2.7X10-6
TI-200 Thallium (81) _,0_X__ I __ 2.7XIO- 0  I.OX,06 2.7X10 5 -

.T.-20 ...... _______ _ .0X102, 2.7X10-9 .0X106 12.7X 0-5
TI-202 1.0X102 2.7x10-9 1.Ox106 27x05

TI-204 1. .- .OX 0j 12.7X10-7 1.0xio 4  I2.7x10o7

Tm- 167 Thulium (69) I,-oXIO2 02.7X109 1.0XIO6} 2.7X10"

Tm-170 3 1.7Xl-8 .oX,06 o.:__5

Tm->171. "0 1,0_10 2,7X-10-7  1.0xio 2.7X10-3

U-230 (fast Uranium (92) 1O0x10 1  2.7X10 1-0  1.0X10 5  2.7X10- 6

lung
absorption) ...

U-230 1.0X1O' 2.7X10-° .OX,01 4  2.7X10-'.
Lmqediu m lung•

U-230 (slow 1.0X1O' 2.7X10' 0  1.0X10 4  2.7X10 7

lung.
absorption) (f) .....l"

U-___32_faf_ 1027 1 11 10 I3 27 1 8

U-23_22 i.0sx11. 2.7X10-' 1.0X104 2.7X10"
l"n

fU-232 1.oxio1  2.7Xl0'0  i.OX,0 4  2.7X10-7
(medium lun.g
absorption) (e)
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
AI"TTIITTV I TMTTC 'I D DA"UATI rlI T'F:C

Activity Activity Activity limit Activity limit
concentration concentration for exempt for exemptS bol, of Element and atomic for exempt for exempt

radionuclide number a consignment consignment
material material (i

U-232 (slow 1.0X10_ 2.7X10-1° 1.0X104 2.7X10-7
lung

I absorption) (fD ,,__ _ _ _ _ _ _ 1 _ _ _ _ _ _I_ __ _ _ _ _ _ _ _

U-233 (fast 1.0x1O' f 2.7X101'" 1.0X10 4  2.7X10-7

absorption) (d)

U-233 1.0x10 2  2.7X10- 9  i.0xio 5  2.7X10 6

(medium lung . I
absorption) (e)

U-233 (slow " 1.0X1 2.7X. 10- 1.0x105 2.7X10-6

absorption) (f)

U-2:34(.f t .1.0X10 , 2,7X10-1° 1.0XlO4  2.7X107

absorption) (d) 'I,,.
U-234 1.0X10 2  -2.7X1- 9 .. 1.0X10 5  2.7X10-6

Lmedium lung
absorption) (eQ

U-234 slow 1.__XlO 2,7X10- 1.0X105 2.7X 10-6

lung - 1
absorption).(f).

U-235 (all lung 1.0X1o1 2.7X10-10  1.0x104  2.7X10-7
absorption .1
types)

U-236 (fast 1.oX101 2,7X 10 1.OX104 2.7X10 7  "
lung:"

absorption) (d) . .. .

0-236 1.oxio 2  2.7X10.9  1.oxio 5  2.7X 16
(medium lung .
absorption) (e,

U-236 slow 1.0X10 2.7X 10-1 1.0X104 2.7X107

absorption) .(f)

U-238 (all lung - 1.OX10 2.7X10-10  1.0x10 4  2.7X10" 7

absorption
tIes_
(b),(d),(e),(f)

U (nat) (b) '. . ..... .1.0 ',2,7X1 11 1I.oxio 32.7X10 8
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Table A-2--EXE'MPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT i

239
240

241

242
243

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity Activity Activity limit Activity limit
Symbol of Element and atomic concentration concentration for exempt for exhempt

radionuclide oumlber a for exermt for exempt consignment consi nment
material material (CI)

LaQLCJ-l(Cupg)LE

U (enriched to 1.0 2.7X10-11  1.OX1O3  2.7X1O-8

20% or less)

U (dep) 1'.0 2.7X10-11 1.Ox1o3 J2.7X10-8

V-48 Vanadium (23) 1"0X10_ 2.7X101° l"OXlO 5 2.7X10-6

V-49 1.0xi04 2.7x10-7 1. ox_ 12.7x004

W-178 1 Tungsten 74) 1.0X10 1  2.7X10'° 10X10 6  '2.7X1O5

1.0X10 3  2.7X10-8  1.0X10 7 2. 7X 10-

W-185 1.OX10 4  2.7X10-7  1.OX107 2.7X10-4

W-187 .1,0X 02 2.7X10-9 1.0XlO 6 2.7X10s'

W- 188 1.0X102 12.7X109 1.Ox1o5 2.7X 10-6

Xe- 122 Xenon (54) 1.0X10 2  2.7X10-9 1._X109 .1237X10.2

Xe-123 1 1.0X10 2  2.7X10- 9  1.OXO 9  2.7X1 2

Xe-127 1.0X103 2.7X10-8. 1.0X10__ - 2.7X10-6

'Xe-131m 1.0xi04  2.7X10-7 1.0xio4 '12'7X10-7

Xe-133 1.OX103 2.7X1o-8 1.;0x104 1 2J7x10-7

Xe-135 1.0xi0o3 2.7X10-8 1.0X10•° I2.7x1O-'

Y-87 Yttrium (39) 1.0xio 12.7X1010 1.0x1o6 T2.7XlO-"

1Y-88 I 1.Oxioi 1 2.7X101° "1.1OXI06 12 2.7X10-

.Y-90 j 1.0XIO3 -2:7Xi08 0 1,0X10 T2.7x106

.Y-91 1.OX1O3 2.7X10-8 1.OI .oXl06 2.7X1 -

Y-91m 1.OXlO 2  22.7X109 1.0X106 J2.7X10-

Y-92 ,,_ _ _ 1.oX102 2"7X109 I1'0xio5 12.7X106

Y-93 __1.OX10 2  2.7X1i0 1.0XlO5 12.7X10-6

Yb-169 Ytterbium (70) 1.0xio 2  2.7X1099 1.0xio07 2.7X10-4

iYb-175 1ý0X103 2.7X108 1.0xio7 T2.7X1O-4

Zn-65 Zinc (30) 1.0Xio1 2.7X101° 1.OX1,06 2.7X10-5
Zn-69 .•.. OX 1 4 _2. _I"-7 0.1. OX10_66 2,7.)...-

Zn-69 1.0x10 22 .7X1 0 _O 2_ .7XO-

.Zn4-9m. ______ __ 1.0XI102 2.7X10-9 1.0X1 0_6 .2.7X10 5

Zr-88 Zicnum(0 1.0X,02 2.7X10-9 1X06 12.xl-5
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Table A-2-EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT
A~TTIJTTV I TMTT~ FAR RAflTANII~l Tfl~

Activity Activity Activity limit Activity limit
Symbo .1of Element and atomic concentration concentration for exempt for exemot
SymbolofuElement anduatomic for exempt for exempt consignment consirnment

radionuclide number material material ocin

Zr-93 (b) __ 11.0X10 3  2.7Xlo- T I.Oxiol 2.7XlO-4

Zr-95(b) - I.XlO ° 10l.OXl6 1-

_____ -~ 1*OX1O' -2 7 l 1  T.xo 12.7X10
fZr-97 (b) ] 1.Ox10' 2.7XlcY 10 1.oxio~ 5 12.7X10-6

246 a rReserved],
247 b Parent nuclides and their progeny included in secular equilibrium are listed in the following:

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

Rga-.224.

Ra-226

Ra-228

Th-226

Th-228

Th-229

Th-nat

Th-234

U-230

U-232

U-235

U-238

248

Y-90

Nb-93m

Nb-97

Rh- 106

Ba -137m

La-134

Pr-144

La-140

7T-208 (0.36), Po-212 (0.64)

"Bi-210, Po-210

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

.1

.1

Po-216

Po-2i8, Pb-214, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211, TI-207
Rn-220Q Po-216, Pb-212,_Bi-212L , Po-2t2(0.64):

-R - -..... ................ ... ..... T -. ......... . . .... B . 6. .
Rn-222. Po-218. Ph-214. Bi-214: Po-214. Pb-210. Bi-2-10. 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-228R Ra-224. Rn-220. Po-216. Ph-212. Bi-212. TI-208 (0.36). Po-212 (0.64)

Th-231

Th-234, Pa-234m
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Th-234. Pa-234m. U-234. Th-230, R4-226. Rn-ý2,2 Po-218. Pb-214. Bi-214. Po-214. Pb-
U-nat

210, Bi-210, Po-210

249
250
251
252
253
254
255
256

257

U-240 Np-240m

N__-237 Pa-233

Am-242m Am-242

Am-243 Np-239

_Reservedl
d These values apply only to compoun'ds of uranium that take the chemical form of UF 6 U1 _2F 2 and
UQ 2 (NO 3• 2 in both normal and accident conditions of transport.
e These values apply only to compounds of uranium that take the chemical form of UO3, UF4 UUC4 and

hexavalent compounds in both normal and accident conditions of transport.
fThese 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 A1 AND A 2 .

A, A2 Activity Activit Activity limits Activity limitsS _concentration concentration for exempt for exempt

Contents for exempt for exempt consignments consignments
nTlbeq) (Q) (i) material material ___

O__nly beta or 1 x 2.7 x 2 x 10 5.4 x 1 x 101 2.7 x10-'0  1 X 104 2.7 x10-7

gamma 10-i 100 -2 10-1
emitting
radionuclides
ar.e known to
be present

Only alpha 2 x 5.4 x 9x 2.4 x 1 x 10-1 2.7 xlO-12  1 X 10
3  2.7 x10-8

emitting 10-1 10-0 10-5 10-3

radionuclides

to be
pr£esent

No relevant 1.x 2.7 x 9 x 2.4.x ! x 10-1 2.7 x 10-12 1 x 103 2.7 x 10-8

data a 10-1 10 2 10 5 10 .3

available

TABLE A-4--ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

Uranium Enrichment' Specific Activity

wt %/o U-235 present TBq/

[0.45 1.8x 10-8 15.0 x 10-'

_0.72 2.6 x 10-8 17.1 x 10-'

.1 2.8 x 10-8 7.6 x 10-

! ___5_3.7 x 108 11.0 x 10-6

5 1.0x 10-7 12.7 x 106

258

259

260
261
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261

262

263
264

265

TABLE A-4--ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

Uranium Enrichment 1  I Specific Activity

wt 0/0 U-235 present [ TBg/q!, Cli.q

10IQ 1.8 x 10.7 14.8 x 10.6

I20 3.7 x 10-7 1.0 x tO-
5

135 [7.4 x 10-7 2.0 x 10-5

_5o0_ _ _ _ _ _ _.... [9.3 x 1O••, 2.5 x 1O -

90 , 2.2 x 10-.6 15.8 x 10-'

93 2*.6 x iO-1 17.0 x 1o•

[95 3.4 x 10-6 19.1x 10-

? The figures for uranium include representative values for the activity of the uranium-234 that is
concentrated during the enrichment ibrocess.. .
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