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followmg equlvalent amendment(s) to.NRC’s regulations. (RATS ID):
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http://www.mde.state.md. us/Programs/A1rPrograms/Radmloglcal Health/Regulations/ind
ex.asp . If you have any questions, please feel free to contact Ray Manley of my staff at
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"Interlock" means a device arranged or connected such that the occurrence of an event or
condition is required before a second event or condition can occur or continue to occur.

"Internal dose" means that portion of the dose equivalent received from radioactive material
taken into the body.

"License" means a license to possess or use radioactive material, including a license amendment,
issued by the Agency.

"Licensed material" means radioactive material received, possessed, used, transferred or
disposed of under a general or specific license issued by the Agency.

"Licensee" means any person who is licensed by the Agency in accordance with these
regulations. '

"Licensing State" means any State with regulations equivalent to the Suggested State
Regulations for Control of Radiation relating to, and an effective program for, the regulatory
control of NARM and which has been granted final de51gnat10n by the Conference of Radiation .
Control Program Dlrectors Inc.

"Limits" [See "Dose Limits"]

"Lost or missing licensed material" means licensed material whose location is unknown. This
definition includes licensed material that has been shipped but has not reached its planned
destination and whose location cannot be readily traced in the transportation system.

"Major processor" means a user processing, handling, or manufacturing radioactive material
exceeding Type A quantities as unsealed sources or material, or exceeding 4 times Type B
quantities as sealed sources, but does not include nuclear medicine programs, universities,
industrial radiographers, or small industrial programs. Type A and B quantmes are defined in
Section 71.4 of 10 CFR Part 71.

“Medical use” means the inténtional internal or external administration of radioactive material,

or the radiation therefrom to patients or human research subjects in the practice of the healing
arts.

"Member of the public" means any individual except when that individual is receiving an
occupational dose.

"Minor" means an individual less than 18 years of age.

A7
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"Monitoring" means the measurement of radiation, radioactive material concentrations, surface area :
activities or quantities of radioactive material and the use of the results of these measurements to evaluate
potential exposures and doses. For purposes of these regulations, "radiation monitoring" and "radiation
protection monitoring" are equivalent terms. =, . : :

"NARM" means any naturally occurring or accelerator-produced radioactive material. It does not include’
byproduct, source, of special nuclear material.

"Natural radioactivity" means radioactivity of naturally occurring nuclides.

“Normal form radioactivé material’’ nieans radloactlve material that has not been.demonstrated to quahf\
as “‘special form radioactive material.”-- ‘ SRR VI .

"Nuclear Regulatory:Commission" (NRC) means the U.S. Nuclear. Regulatory Commission or its duly
authorized representatives.

P
g

"Occupational dose" means, the dose received by an individual in the course of employment in which the
individual's assigned dutres mvolved exposure to sources of radiation, whether in the possession of the
licensee, registrant, or other person.. Th1s ‘incllides exposure to radiation from registered and unregistered
radiation machines or exposure to-: rad1oact1ve material from licensed and unlicensed sources of rad1at10n
Occupational dose does not include doseiréceived from background radiation, from any medical
administration the:individual ‘has received; from exposure to.individuals administered radioactive material
and released in accordance with Sec;:G: 75 from voluntaly partrcrpatlon in med1cal research programs or
‘as a member ofithe publlc P AT . , : e

L

,"Package means the packagmg together w‘th 1ts rad1oact1ve contents as, presented for transport

"Particle accelerator” means any machine capable of accelerating electrons, protons, de'hte'rons or other
charged partlcles in a vacuum and of discharging the resultant partlculate or other radlatlon into a medlum_\
at energies usually in excess of 1 MeV. LT AL
"Person" means an- 1nd1v1dual receivery trustee, giiardiaii, personal representative, fiduciary,’ or
representative of any kind and-any:partnership, firm;.assoCiation, .corporation, or other entity. "Person"
includes‘any public-or municipal.corporation.and:any agency, bureau, department, or instrumentality of
state or local government and, to the extent authorized by federal law federal government.

"Personnel monitoring equipment'; [See "Individual monitoring devices"],

“Pharmacist” means an individual licensed by a State or Territory of the United States, the District of
Columbia, or the Qommonwealth of Puerto Rico to practice,pharmacy.
"Physician" means an individual Who is authorrzed under the Maryland Medlcal Practlce Act to practice
medicine in thls State. ' S S
“Prescr1bed .dose means:. .. .. . . B . #i

(l) For gamma stereotactic radiosurgery, the total dose as documented'in_the written directive'ﬂ

[

(2) For teletherapy, the total dose and dose | per fraction as documented in the written dlrectlve

(3) For manual brachytherapy, elther the. total source strength and exposure titme or the total dose,
as documented in the written directive; or

(4) For remote brachytherapy afterloaders the total dose and dose per fraction as documented in
the written directive.

Supp. +516 A8
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"Source material milling" means any activity that, result., in the productron of byproduct material
as defined by definition (2) of byproduct materlal o :

"'Source of radiation" means any rad1oact1ve mater1al or any device or- equlpment em1tt1ng, or

capable of producing, radiation.

"Special form radioactive material” means radioactive material whiehthat satisfies the following
conditions: '

(1) __Itis either a single solid piece or is contained in a sealed capsule that can be opened
only by destroying the capsule; .

*(2) _ The pieceor capsule has at least one dimension not less than 5 mHJrrmetersm (O +972

ineh); and

o (3) It satlsﬁes the test—requlrements > o
Gemmrsslen of 1 0 CFR. 7l 75. A spec1al form encapsulat1on desrgned 1n accordance with ,the

, ssien-requirements of 10 CER 71.4in effect on June 30,

' 1983 (see 10 CFR Part 7l revised as of January 1. 1983), and constructed pﬁerte-before

:July 1; 1985, and a special form encapsulation designed:in: accordance with the requirements . |

+ of 10 CFR 71.4.in effect on March:31.-1996 (see 10 .CER Rart 71, revised as of January 1,
1983). and constructed belorc Aprll 1. 1998. may continue to be used. Any otherA special
form encapsulation ei 5

req&tremeﬁ%‘r WOf this defirlition-applics

R T SR D ST PN s T T I AR T
"Special nuclear material" means:

(1) Pluitonium, uranium-233, uranium enriched in the isotope 233 or:in the, Jisotope 235, and .

“. any other material that the U.S. Nuclear: Regulatory Commission,-pursuant to the provisions: of
+ - section S1"of the Atomic-Energy Act of 1954, as amended determmes to be specral nuclear A

material, but does not mclude source material;-or;. ¢ o

(2) Any material artiﬁcially enriched by any of t‘he""foré'go'ingE but-doés not in¢ludé source”

material.

"Special nuclear material in quantities not sufficient to form a critical mass" means uranium enriched
in the isotope U-235 in quantities not,exceeding 350 grams of contained U-235; uranium-233 in. .-, .

quantities not exceeding 200 grams; plutonium in quantities not exceeding 200 grams; or any ]
combination of them in accordance with the following formula: For each kind of special nuclear
material, determine the ratio between the quantity of that special nuclear material and the quantity. -
specified above for the same kind of special nuclear material. The sum of such ratios for all of the
kinds of special nuclear material in combination shall-not exceed 1. For éxample, the following
quantities in combination would not exceed the llmltat1on and are W1th1n the formula N

175(grams contained U- 235) + 50(grams U-233) + 50(grams Pu) = 1
S350 ’ " 200 200 ‘

“Supp. 916 |



162

6/13/07

"Survey" means an evaluation of the radiological conditions and potential hazards incident to the
production, use, transfer, release, disposal; or presence of sources of radiation. When
appropriate, such evaluation 1ncludes but is not limited to, tests, physical examinations, and
measurements of levels of radratlon or concentrations of radloactlve materlal present

"Teletherapy means therapeutrc 1rrad1at10n in wh1ch the source of rad1at10n is at a dlstance from
the body. - - . , e ‘
"Temporary jobsite" means any locatlon where a portable source of radiation is used or stored,
other than a location listed in a specxﬁc license or registration, for a perlod of no longer than 365
continuous days. .- R o

i [
. N

"Test" means the process of verifying comphance w1th an apphcable regulatlon
"These regulatlons mean all parts of, COMAR 26 12 "Radratlon Management”

"Total effective dose equlvalent" [See "Dose"| ' il

- "Total organ dose equivalent" [See "Dose' ]

!

"U.S. Department of Energy means the Department of Energy estabhshed by Pubhc Law 95 91,
August 4, 1977, 91'Stat. 565; 42 U:S.C. 7101 et seq., to the extent that the Department exercises
functions formerly vested in the U.S. Atomic Energy Commission, its Chalrman members,
officers and components and transferred to the U.S. Energy Research and Development
Administration and to the Administrator thereof pursuant to sections 104(b), (c) and (d) of the
Energy Reorganization Act of 1974 (Public Law 93-438, October 11, 1974, 88 Stat. 1233 to ™ °
1237, 42 U.S.C. 5814 effectivei January-19,,1973) and; retransferred to the Secretary of Energy
pursuant to section 301(a) of the Department of Energy Orgam on At (Public’ Law 95:91,

© August 4, 1977, 91 Stat. 565 to 578, 42 U.S.C. 7151, effective Oc“ ef 1, [977)

‘75:-',1.-'!" c

R

" o % vt
[ ST o (I "

"Unrestricted area" means any area, ‘access to v‘vhiéh is ‘not limited by-the licensee or registrant.

"Very high radiation area" means an area, accessible to individuals, in which radiation levels
could result in an individual receiving an absorbed dose in excess of 5 Gy (500 rad) in 1 hour at
1 meter from a source of radiation or from any surface that the radiation penetrates.

"Waste" means a radioactive material, or substance contaminated with radioactive material, that
is useless and has no demonstrated economic value. In addition, the definition of waste shall
include those radioactive wastes controlled under the low level Radioactive Waste Policy Act,
P.L. 96-573 as amended by P.L. 99-240, effective January 15, 1986; that is, radioactive waste (a)
not classrﬁed as low-level radloactlve waste spent nuclear fuel or = -

3 At very high doses received at high dose rates; units of absorbed dose, gray and rad, are approprlate
rather than units of dose equivalent, sievert and rem. -

Al2.
Supp. 9
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~d.. .Containers when they are in transport and packaged and labeled in accordance with the regulations of
' the U.S. Department of Transportatlon or i

e. Containers that are accessible only to individuals authorlzed to handle or use them or to work in the
vicinity of the containers, if the contents are identified to those individuals by a readily available
written record. Examples of containers of this type are containers in locations such as water filled .
canals, storage vaults, or hot cells. The record shall be retamed as long as the containers are in use for

1 e

the purpose mdlcated on the record or e A

OO0 ~ITAAWN AWK —

10 f. Installed manufacturing or process equipment, such as chemical process equipment, piping and tanks. 4

i

12 Sec. D.906 Procedures for Receivingandbpening :Packages'." :

14  a. Each licensee who expects to receive a package containing quanfities of radioactive material in excess
15 ofa Type A quantlty, as defined in T.2 and Appendix A of Part T of these regulatlons shall make
16 arrangements to receive: '
17 TR )
18 i The package when the carrier offers 1t for dellvery, or”
19 o S : :
20 i, " "":'The not1ﬁcat1on of- the arrlval of the package at! the camer S termmal and to take possess1on of o
21 'the package expedmously Moo vy v P .
.22 . S T S ‘
:: 23 b. Each llcensee sh’all' B ._ 'f" a0 'A e ORI .
24 Sl o :
©. 25 i ackage for radloactlye'contammatlon unless the
226 package contams only radloactlv ' :' 'n'lthe for*n of: arxlh specral form as defmed 1n o
27 A.2 of thesé regulatlons and Y A S S R ;

ii. Monltor the— _external surfaces of a labeled® package for’réidiation [évels unless the package:
contains quantities of radioactive material that are less than or equal to thé Type A quantity, as
defined in T.2:and Appendix A to Part T of these regulations.

_ _ At SR B

2 Labeling of packages containing radioactive materials is required by the U.S. Ije});artment:Of Transportationif 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 (m) and (w) and 173.421-424.

} Labeled w1th a Radioactive Whité 1, Yellow I, or Yellow I11 label as _specified in US Department of )
Transportation regulations, 49 CFR 172.403 and 172.436-440. -1~ . &+ 4. b o e

D27,
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ili.  Monitor all packages known to contain radioactive material for radioactive contamination and
radiation levels if there is evidence of package degradatlon such as packages that are crushed, wet, or

damaged.

c. The licensee shall perform the monitoring required by D.906b. as soon as practicable after recelpt of -
the package, but not later than 3 hours after the package is received at the licensee's facility if it is
received during the licensee's normal working'hours, or not later than 3 hours from the begmmng of
the next working day if it is received after worklng hours. :

1

d. The lrcensee shall 1mmed1ately notrfy the ﬁnal dellvery carrier and the Agency by telephone and

telegram, mailgram, or facsimile, when:

L Removable radioactive surface contammatron exceeds the hmrts of T. 458713{_) of these -

regulations; or S

il Extemal radiation levels and surface températures excéed the limits of T. -1—31—and-1‘ (l! and

(k) of these regulations.

e 'Each licensee shall: S

L Establlsh mamtam "and refain wrltten procedures for safely opemng packages in whrch

s radloactlve mater1a1 is recelved and

1- E«‘

) .

i Ensure that the procedures are followed and that due'con51deratron is glven to specral

e
Fa

fp

instructions for the type of package bemg opened

AR ot

L.} J"l

‘.-l,;-:;'.
i

[EJSTURRES I IR Y

]

f. . chensees transferrmg specral form sources.ifi, veh lcles owned or operated by thie licensee to and f rom
-a;work site are exempt from the.contamination monitating requrrements of D:906b., but are not - i )
exempt-from' the monitoring requirement in.D.506b: for measuring’ radratlon levels that ensures that

the source is still properly lodged in its shield.

D28
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PARTT
PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
GENERAL PROVISIONS

Sec. T.1 Purpose and Scope. The regulations in this pPart establish requirements for packaging,
preparation for shipment, and transportation of radioactive material and apply to any licensee
authorized by specific or general license issued by the: Agency:to receive, possess, use or transfer
radioactive material, if the licensee delivers that material to a carrier for transport, transports the
material outside the site of usage as specified in the Agency license, or transports that material
on public highwayspersen-whe-transperts-radioactive-material-or déliversradioactive-material-to
a-earrierfor-transport:. No provision of this Part authorizes possession of licensed material.

Sec. T.23 Requirement for License. Ex_cep‘_g,as authorized .in a-general license or a specific
license issued by the DepartmentAgency, or as exempted in this Part, no licensee may —

(a) Deliver licensed material to a carrier for transport; or

‘(b) Transport licensed material.

Sec. T.43 Definitions. To ensure compatibility with international transportation standards, all
limits in this Ppart are given in terms of dual units: The International System of Units (SI)
followed or preceded by- U.S.- standard or ¢ustorary units.* “'The U.S! customary units are not
exact equivalents, but are rounded to a convenient value; pr0v1d1ng a functionally equivalent
unit. For the purpose of this Ppart e1ther unlt may be used As used in thls Ppart the followmg
definitions apply: . 0 sl :

“A1” means the maximum activity of spec1al form radloactlve matenal permltted in a Type A

package. . “Ay”. means the ‘maximum activity<oftradioactive material;-other than sSpecial form, -
LSA and,SCO material; permitted-in- a: Type- A package.: These walues are- either listed' in

Appendlx A of this Ppart Table A-1; or may be’ derlved 1n accordance w1th the procedure<

prescribed in Appendix A of this Ppart. L etk

“Carrier” means a person engaged in the transportation of passengers or property by land or
water as a common, contract, or private carrier, or by civil aircraft.

“Certificate holder” means a person who has been issued a certificate of compliance or other
package approval by the U.S. Nuclear Regulatory Commission.

“Certificate of Compliance (CoC)” means the certificate issued by the NRC which approves the
design of a package for the transportation of radioactive material.

@ . . .-

“Consignment” means each shipment of a package or groups of packages or load of radioactive
material offered by a shipper for transport.

“Conveyance” means:




()

@)
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“For transport by -public highway or rail” any transport vehicle or large freight -
container, = ..o L ‘ ‘. L

- “For transport by water” any Véséel, or.any hdld, éompartmeht, or defined deck

area of a vessel including any transport vehicle on board the vessel; and

M P :
T1 .
Supp. 916
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3) “For transport by aircraft” any aircraft.

“Criticality Safety Index (CSI)” means the dimensionless number (rounded up to the next tenth)
assigned to and placed on the label of a fissile material package, to designate the degree of
contro] of accumulation of packages containing fissile material during transportation.
Determination of the Criticality safety index is descrlbed in T.22, T.23, and .10 CFR 71.59.

“Deuterium” means, for the purposes of T.15 and T.22, deuterxum and anv deuterium
compounds, including heavy water, in which the ratio of deuterium atoms to hydrogen atoms
exceeds 1:5000.

“Exclusive use” means the sole use by a single consignor of a conveyance for which all initial,
intermediate, and final loading and unloading are carried out in accordance with the direction of
the consignor or consignee. The consignor and the carrier must ensure that any loading or
unloading is performed by personnel having radiological training and resources appropriate for
safe handling of the consignment. The consignor must issue specific instructions, in writing, for
maintenance of exclusive use shipment controls, and include them with the shipping paper
information provided to the carrier by the consignor.

“Fissile material” means the radionuclides platoniam-238;—plutonium-239, plutonium-241,
uranium-233, uranium-2335, or any combination of these radionuclides. Fissile material means
the fissile nuclides themselves, not material containing fissile nuclides. Unirradiated natural
uranium and depleted uranium, and natural uranium or depleted uranium that has been irradiated
in thermal reactors only, are not included in this definition. Certain exclusions from fissile

material controls are provided in 10-CER-71-53T.15.

“Graphite” means, for the purposes of T.15 and T.22. graphite with a boron equivalent content
less than 5 parts per million and density greater than 1.5 grams per cubic centimeter.

“Low Specific Activity (LSA) material” means radioactive material with limited specific activity
which is nonfissile or is excepted under T.15, and thatwhich satisfies the descriptions and limits

set forth below. Shielding materials surrounding the LSA material may not be considered in
determining the estimated average specific activity of the package contents. LSA material must
be in one of three groups:

(1) LSA-L

(1) Uranium and thorium 0Ores, concentrates of uranium and thorium ores,

and other ores contammg en}y—naturally occurrmg radlonuchdes (e—g—

efwhlch are not 1ntended to be processed for the use of these
radionuclides:

(i1) Solid unirradiated natural uranium or depleted uranium or natural thorium
or their solid or liquid compounds or mixtures; ef

(iii)  Radioactive material_for which the A2 value is unlimited;-ether-than-fissile
material-for-which-the-Ay-value-is-unlimited; or
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117
118
119 ‘
120 radloactlve matérial in‘‘which the activity is distributed throughout and the
121 estimated average specific activity does not exceed 30 times the value for exempt
122 material activity concentration determined in accordance with Appendix A.
123
124 ) LSA-IL _ : C "'ff' '
125 : . \ Lot ‘ ‘ o R oo,
126 ' (i) Water with tritium cOn‘centration up to 0.8 TBq/liter (20:’0 Ci/liter); or
127 a C '
128 - (i) Other mMaterial in which the faéieaememafeeﬂa}actw _&15 distributed
129 o throughout, and the average specific activity does not'exceed 10 Az/ g for solids
130 and gases, and 10 Az/g for liquids.
131 A o ) 3 v , )
132 I . ’ T2 T o E S o
ot ] 1 ::Zi‘.x ; i [ § .
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. .(3). LSA-III. Solids (e.g., consolidated wastes, actlvated materials), excluding
powders, that satisfy the requiremeénts of 10 CFR 71.77, in which:

1) The radioactive material is distributed throughout a solid or a collection of
solid objects, or is essentially uniformly distributed in a sohd compact binding
agent (such as concrete bitumen, ceramlc etc) and

(i1) The radioactive material is relatively 1nsoluble or it is 1ntr1n51ca11y
contained in a relatively insoluble material, so that, even under loss of packaging,
the loss of radioactive material per package by leachlng, when placed in water for
7 days would not exceed 0.1 Az, and

. (1) The estlmated average spe01ﬁc act1v1ty of the sohd does not exceed
2 X 10 Az/g o . .

“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.

“Natural thorium” means thorium with the naturally occurring distribution of thorium isotopes
(essentially 100 weight percent thorium-232). :

“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 BIM)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 Bepartment-NRC
as B(U) unless the package has a maximum normal operating pressure of more than 700
kPa (100 Ib/in®) 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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determine their dlstmctlon for 1ntemat10nal transportatlon see ‘DOT regulations in 49
CFR Part 173. A Type B package approved before September 6, 1983, was des1gnated
only as Type B. Limitations on its use are specified in-F43. 10 CFR Part 19. =
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“Packaging” means the assembly of components necessary to ensure compliance with the
packaging requirements of this Ppart. It may consist of one or more receptacles, absorbent |
materials, spacing structures, thermal insulation, radiation shielding, and devices for cooling or
absorbmg mechanical shocks. The vehicle, tie= down system, and-auxiliary equipment may be
designated as part of the packaging.

“Specific activity of a radionuclide” means the radioactivity of the radionuclide per unit mass of
that nuclide. The specific activity of a material in which the radionuclide is essentially uniformly
distributed is the radioactivity per unit mass of the material.

“Surface Contaminated Object (SCO)” means a solid object that is not itself classed as
radioactive material, but which has radioactive material distributed on any of its. surfaces. SCO
must be in one of two groups with surface activity not exceeding the following limits:

(1) SCO-I: A solid object on which:

(1) The non-fixed contamination on the acce551ble surface averaged over 300
cm? (or the area of the surface if less than 300 cm?) does not exceed 4 Bq/cm2
(10 mlcrocune/cm ) for beta and gamma and low toxicity alpha emitters, or 0.4
Bg/cm® (10 microcurie/cm® ) for all other alpha emitters;

(i)  The fixed contamination on the acce551ble surface averaged over, 300 cm
(or the area of the surface if less than 300 cm?®) does not exceed 4x10* Bg/cm? |
(1.0 mlcrocurle/cm) for beta and gamma and low toxicity alpha emitters, or
4x10° Bg/cm? (0:1 microcurie/cm?) for all other alpha emitters; and

(iii)) The non-fixed contamination plus the fixed contamination on the
1naccesmble surface averaged over 300 cm? (or the area of the surface if less than
300 ¢cm?) does not exceed 4 x 10 Bq/cm2 (1 microcurie/cm?) for beta and gamma
and low toxicity alpha emitters, or 4 x 10 Bg/cm? (0.1 microcurie/cm?) for all
other alpha emitters.
T4
Supp. 816 |
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(2) SCO-II: A solid object on which th.eiiimits"for SCO-I are exceeded and on which:

(1) The non-fixed contamination on the acce551ble surface averaged over 300
cm? (or the area of the surface if less than 300 cm?) does not exceed 400 Bg/cm?®
(10° 2 mlcrocurle/cm ) for beta and gamma and low toxicity alpha emitters or 40
Bg/cm? (10 microcurie/cm?) for all other alpha emitters;

(ii)  The fixed contamination on the accessible surface averaged over 300 cm?
(or the area of the surface if less than 300 cm®) does not exceed 8 x 10° Bg/cm
(20 mlcrocurles/cm ) for beta and gamma and low toxicity alpha emitters, or 8 x
10* Bg/cm? (2 microcuries/cm®) for all other alpha emitters; and

(ili) The non-fixed contamination plus the fixed contamination on the
1nacce551ble surface averaged over 300 cm’ gor the area of the surface if less than
300 cm?®) does not exceed 8 x 10° Bg/em® (20 mlcrocurles/cm ) for beta and
gamma and low toxicity alpha emitters, or 8 x 104* Bg/cm? (2 microcuries/cm?)
for all other alpha emitters.

“Transport index_(TI)” means the dimensionless number (rounded up to the next tenth) placed on
the label of a package, to designate the degree of control to be exercised by the carrier during
transportation. The transport index is the number determined by multiplying the maximum
radiation level in millisievert (mSv) per hour at 1 meter (3.3 ft) from the external surface of the

package by 100 (equivalent to the maximum radxa‘uon level n m1111rem per hour at 1 meter (3.3

“Type A quantity” means a quantity of radioactive material, the aggregate radioactivity of which
does not exceed A, for special form radioactive material, or A,; for normal form radioactive
material, where A; and A, are given in Table A-1 of this Ppart, or may be determined by
procedures described in Appendix A of this Ppart.

“Type B quantity” means a quantity of radioactive material greater than a Type A quantity.
“Unirradiated uranium” means uranium containing not more than 2 x 10° Bq of plutonium per

gram of uranium-235, not more than 9 x 10° Bq of fission products per gram of uranium-2335,
and not more than 5 x 10~g of uranium-236 per gram of uranium-235.

“Uranium-natural, depleted, enriched”;

(D) “Natural uranium” means uranium with the naturally occurring distribﬁtion of
uranium isotopes (approximately 0.711 weight percent uranium-235, and the remainder
by weight essentially uranium-238).
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(2) | “Depleted uranium” means uranium " containing less uranjum-235 than the )
naturally occurring distribution of uranium isotopes. "

3) “Enriched uranium” means uranium containing more uranium-235 than the
naturally occurring distribution of uranium isotopes.

Sec. T.5 Transportation of Licensed Material.

(a) Each licensee who transports licensed material outside the site of usage, as specified in
the Department license, or where transport is on public highways, or who delivers licensed
material to a carrier for transport, shall comply with the applicable requirements of the DOT

regulations in 49 CFR Parts 107, 171 through 180, and 390 through 397 170-through—189 |
appropriate to the mode of transport.

(D The licensee shall particularly note DOT regulations in the following areas:
(i)  Packaging--49 CFR Part 173: Subparts A,-and B, and I. |

(i)  Marking and labeling--49 CFR Part 172: Subpart D;; Sees-and §§ 172.400
through 172.407-Sees- and §§ 172.436 through 172.4416;-and of Subpart E.

(iii)  Placarding--49 CFR Part 172: Subpart F, especially Sees:§§ 172.500
through 172.519 and; §172.556;; and Appendices B and C.

(iv)  Accident reporting--49 CFR Part 171: Sees:§§ 171.15 and 171.16. |

W) Shipping papers and emergency information--49 CFR Part 172: Subparts
dG.

(vi)  Hazardous material employee training--49 CFR Part 172: Subpart H. ’
(vii) _ Security plans--49 CFR Part 172: Subpart I.

(viii) Hazardous material shipper/carrier registration--49 CFR Part 107: Subpart |
G.

(2) The licensee shall also note DOT regulations pertaining to the following modes of
transportation:

(1) Rail--49 CFR Part 174: Subparts A through D and K.

(i)  Air--49 CFR Part 175.

(iii)  Vessel--49 CFR Part 176: Subparts A through F and M.

(iv)  Public Highway--49 CFR Part 177 and Parts 390 through 397.

(b)  If DOT regulations are not applicable to a shipment of licensed material, the licensee

shall conform to the standards and requirements of the DOT specified in paragraph (a) of this
section to the same extent as if the shipment or transportation were subject to DOT regulations.

A request for modification, waiver, or exemption from those requirements, and any notification
referred to in those requirements, must be filed with, or made to, the Maryland Department of the
Environment, Radiological Health Program, 1800 Washington Boulevard, Baltimore, Maryland |
21230.
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. EXEMPTIONS

Sec. T.13 Exemption of Physiciahs;"5 o

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.194 Exemption for Low-Eevel Materials.

éa-)—-——-A licensee is exempt from all requlrements of th1s pPart w1th respect to shlpment or
carriage of a-pa : ; : :

i@—Bq#g—éO—OO%ﬁG#g)—the followm,q 10w-1evel materlals sl

(1) Natural materlal and ‘ores: contammg naturally occurring radlonuchdes that are not

“inténded to be processed. 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) = Materlals for Wthh the act1v1tv concentratlon is not greater than the act1v1ty

‘concentration values $pecified in-Appéndix”A, Table A-2 of this Part, or for which the

consigninient activity is not-‘greater than'thé limit foran éxempt: consignment found in
. Appendix A, Table A-2, of this Part. o

Sec. T.15 Exemptlon from Cla551ﬁcat10n as F 1ss11e Materlal

Fissile material meeting the requlrements of at least one of the paragraphs (a) through (ﬂ of this
section are exempt from classification as-fissile material and from the fissile material package
standards of 10 CFR §71 55 and 71.59; but -are sublect to all other requlrements of this Part,
except as noted. . oo B . S

(a)  Individual package containing 2 grams or less fissile material.
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(b) Individual or bulk packaging containing 15 grams or less of fissile material provided the
package 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.

Al

(©) ( 1)‘ Low concentrations of solid ﬁssxle materral commmgled with solid nonfissile
material, provided that: . . R 3

(1) There is at least 2000 grams of SOlld nonﬁssrle material for every gram of
ﬁss1le materlal and

(11) : There is no more- than 180 grams of ﬁssﬂe material distributed w1th1n 360
kg of contiguous nonfissile material. - e ‘

(2) .Lead, berylllum graphite, and hydrogenous material enriched in deuterium may
:be present in the:package but must not be 1ncluded 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. hvdrogenous material enriched in
_.deuterium constitutes less than 5 percent of the; uranlum mass :

(e) Liquid solutions of uranyl nitrate enriched in ur'ariiur'n"235 to a maximum of 2 percent by

' ¥ .7 mass, with a total plutonium and-uranium-233 content not exceeding 0.002 percent of the .

++.:.mass of uranium; and with a minimum:pitrogen: touranium. atomic ratio (N/U) of 2. The ,
material: must be.contaired in.atleasta- DOT. T"DC..A package , .

(f). __:'Packages containing; individually,-a total plutonium.mass of not more than 1000 grams,

of which not more than 20 percent by mass may consist of plutonium-239, plutomum-
. 241, or any combmat1on of these radionuchdes o r'g Ay

GENERAL LICENSES

Sec. T.1217 General License Department Approved Package

(a) A general hcense is hereby 1ssucd to any llcensee of the Department to 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 llcense appl1es only to a. licensee who has a quahty assurance pro-gram f
approved by the Department as satisfying the prov131ons of T. 101 through T. l37el—th+s—part

(c) This general license applles only to a hccnsee who -
V.(l) Has a copy of the certificate of comphance or other approval of the package and,
has the drawings and other documents. referencedin the approval relating to. the use and
maintenance of the packaging and to the actions to be taken before shipment; - '
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Complles with the terms and condltlons of the license, certificate, or other
approval, as .applicable, and the apphcable requlrements of Tl — T.5. T.81 —~ T.97, and

T7

Supp. 616 |
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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 llcensee s name and license number and the
package identification number spec1ﬁed in the package approval. -

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

(¢)  ForaType 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 of-See-F43 10
CFR 71.19.

Sec. T.1420 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 spe01ﬁcat10n container for fissile material or for a
Type B quantlty of radioactive material as specified in DOT regulations at 49 CFR Parts 173 and
178.

_ T8

Supp. 816 o
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516 (b) This general license apphes only to a hcensee who has a quality assurance program
517  approved by the Department as satrsfymg the provrsrons of See&ens T.101 through T.137-6£this" |

518  part.

519

520 (o) This general lrcense apphes only to a licensee who-

521

522 (D Has a copy of the specification; and

523

524 (2) .Complies with the terms and conditions' of the specrﬁcatlon and_the applicable
525 requirements of T.1 — T.5, T.81 — T.97, and éee&eﬂﬁ%%—andT 101 — T.137-ef
527

528  (d) This general license is subject to the limitation that the speciﬁeation container may not be
529 used. for a shipment to, a location outside the. United States, ,except. by. multrlateral approval as .

530  defined in DOT regulatrons at 49 CFR 173.403. [
531 : S
532 (e) This section exprres October L, 2008 . L

533 o SR

534 Sec. T.4621 General License: Use of Foreign Approved Package o \ |
535 . oo R [ ¢ N

536 :(a) A general license is 1ssued to any llcensee of the Department to transport or to dehver to
537  a carrier for'trarisport, licensed matetial in a package  the design of which'has been approved ina
538  foreign national comipetent autliority: certlﬁcate that has been revahdated by DOT as meetmg the

539  applicable requlrements of 49 CFR!1.71.12.
540

541 {(b) -. 'Exceptias otherwise provided:in this: SeCtion the general license applies.only to:a:licensee -
542 'who has a quality assurance program approved by the Department as satrsfyrng the applicable

543 'provisions of -Seet}onsT 101. -—throu h T 137—ef—%h~15—part i |
544 v B

545 (¢ This general lrcense apphes only to shrpments made to or from locatlons outside the
546 'United States. : , :

547

548 - (d) This general hcense applres onIy to a hcensee who-

549

550 1) Has a copy of the apphcable certlﬁcate the revalrdatlon and the drawrngs and
551 . ' ‘other documents-referenced iin the certificate, relating to the use and maintenance of the
552 packaging and to the actions to be taken before shipment; and '

553

554 0 (2) »+. Complies.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. Sections 258197 and 104 —137 of this-Part—With respect to the
557 quality assurance provisions of SeetiensT:101 —through T.137-efthisPart, the licensee is
558 exempt from design, construction, and fabrication considerations.

559 e ; -

560 Sec.T.22 General License: Fissile Material.

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 carriér 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 materral must be contained in a Type A
package The Type A package must also meet the DOT requtrements 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.101. through.T.137.

(¢)_The general license applies onlv'when a package's contents: -

.(1)'Contain no more than pMpxsia 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 licenise’ applles only to packdges contammg ﬂssrle materral that are labeled w1th '
a CSI which: S , . v .

(1) Has been determined in accordance with paragraph (e) of this sectidn:

( 2) Has a value less than or equal to 10; and
& . - ! Ey .
i 3) F Or a. shlpment of multrple packa,qes contalnmgﬁssrle mater1al the sum., of the CSls
- must be less:than :or equal to. 50 (for, shrpment on a, nonexcluswe use. conveyance) and -,
less than or equal to 100 (for shipment on an exclusrve use conveyance) e et ey

() (1) Thesvalue:for the-CSL:mustsbe greater than-or.equalito- the number: calculated bv the
+ . following.equation: e, snarm; s ol ’c’ bavertns sompss ans o s el

(2) The calculated CSI must be rounded up to the ﬁrst dec1mal place -

..... , i

(3) The values of X Y and Z used in the CSI equatron must be taken from Tables T 1 or
T-2, as appropriate; .o B L N, R

(4) If Table' T-2 is used to obtain the value of X, then the:values for the terms in the
A,equatron tor uranium- 233 and plutomum must be assumed to be Zero: and : :

L]

(5) Table T- l valués for X, Y and Z must be used to determrne the CSI 1f

(1) Uranium-233 is present in the package,

(ii) The mass of plutonium exceeds 1 percent of the mass of uranium-235" '
(111) The uranium is of unknown uranrum 235 enrrchment or greater than 24
. welght percent enrichment;-or RS .- Co '
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an average hydrogen

density greater than H,O) (e.g., certain hydrocarbon oils or plastics) are-present in

any form, except as polyethylene used for packing or wrapping.

Table T.1 — Mass Limits for General Llcense Packages Containing Mixed Quantities- of Flssxle

Material or Uranlum 235 of Unknown Ennchment per T.22(e) -

Fissile material

‘ Fls’s‘lle' mateiial mass mixed - -

“having an average hydrogen
density less than or equal to

<F issile material mass mixed *

with' moderating substances

* with-moderating substances '

| having an average hydrogen

density greater than H,O"

H,0 rams) (grams)
23U (Y) 43 7 277
239Pu or *'Py (7) 37, 24

? When mixtures of moderating, substances are present the lower mass 11m1ts shall be’ used if more than 15 percent

of the moderatmg substance has an average hydrogen densnv greater than H70

Table T 2 Mass L1m1ts for General License Packages Contammg Uranlum 235 of* Known

Enrlchment per. T 22( e)

i

».Uranium enrichment in welght

Fissile material mass of 25U (X) |

23
,u i percent o of 5U ot exceedmg P

24

( grams)

60

CLUGET e e B

oot 3 PO T N
N 5=_6_._’:::’i;..t A LR

. E e

zé"
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135 480

1 N 1.020
0.9 o .. 1,800

Sec. T.23 General License: Plutonium;Bers}ll.ium Speeiatl‘FOrmi Material.. -

(a) A general license is issued to any licensee of the Department: to transport fissile material in
the form of plutonium-beryllium (Pu-Be) special form sealed sources, or to deliver Pu-Be sealed
sources to a carrier for transport, if the material is shipped in accordance with this section. This
material need not be contained in a package which meets the standards of T.47 and 10 CFR Part
71 Subparts E and F: however, the materlal must be contained in a Type A package. The Type A
package must also meet the DOT requlrements of 49 CFR 173 41 7(a).

(b) The general license applies only to a- hcensee Who has a-quality assurance program approved .
by the Department as satisfying the pr0V151ons of T 101 through T.137.

(c) The general hcense apphes onlv when a package S contents

(1 Contam no more than [Mbk2jd Type A’ quantity of radtoactlve materlal and

2y Contain less-than 1000 ; g of plutonlum provxded that: plutomum 239 plutonium- 241
or any combination of these radionuclides, constltutes less than 240 g of the total quantity
of plutomum in the package :

( d) The general 11cense apphes only to. packages labeled’ WLthJa "S which: '

(1 ) : Has been determﬂl;ned in accordance,wlth paragraph ( e):‘of this sectlon;. :

(2) Has a \falue le'ss tHan er equal to 100 an.dwv "

(3) For a shipment of mult.iple packa,qes containing Pu-Bé sealed sources, the sum of the
- CSIs must be less than or equal to 50 (for shipment on a nonexclusive use conveyance)
and less than or equal to 100 (for shipment on an exclusive use conveyance).

(e) (1) The value for the CSI must be greater than or equal to the number calculated by the
following equatlon : :

i o 241,
0! ‘gmms nf | Puz:gmmsnf | Pu . and

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

CSI =]

PACKAGE APPROVAL STANDARDS ,

Sec. T.47 E_xterneﬂ Radiation Standards for All Packages.
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(a) Except as prov1ded in para,q,raph (b) of this section, each package of radioactive materials |
offered for transportation must be desmned and prepared for shipment so that under conditions®i-
normally incident to transportation the radiation level does not exceed 2 mSv/h (200 mrem/h) ats’\f‘i

any point on the external surface of the package. and the transport index does not exceed 10.

(b) A package that exceeds the radiation level limits specified in paragraph (a) of this section
must be transported by exclusive use shipment only, and the radiation levels tor such shipment
must not exceed the following during transportation:

(1) 2 mSv/h (200 rhrem/h) on the exfemal surface of the packaiqe, unless the following
conditions are met, in which case the limit is 10 mSv/h (1000 mrem/h):

(1) The shipment is made in a closed transport vehicle;

(i1) The package is secured: within the vehicle so that its position remains fixed
during transportation: and -

(iii) There are no loading or unloadmg operations between the beginning and end
-of the transportatlon

(2) 2 mSv/h (200 mrem/h) at any point on the outer surface of the vehicle, including the
top and underside of the vehicle: or in the case of a flat-bed style vehicle, at any point on
the vertical planes projected from the outer edges of the vehicle; on the upper surface of
the load or enclosure, if used, and on the lower external surface of the vehicle; and

(3) 0.1 mSv/h (10 mrem/h) at any point 2 meters (80 in.) from the outer lateral surfaces
of the vehicle (excluding the top and underside of the vehicle); ot in the case of a flat-bed
style vehicle, at any point 2 meters (6.6 feet) from the vertical planes projected by the
outer edges of the vehicle (excluding the top and underside of thé vehicle); and

(4) 0.02 mSv/h (2 mrem/h) in any normally occupied space, except that this provision
does not apply to private carriers, if exposed personnel under their control wear radlatlon
d051metrv devices in conformance with Sec. D.502. : ,

(¢) For shipments made under the provisions of paragraph (b) of this section, the shipper shall
provide specific written instructions to the carrier for maintenance of the exclusive use shipment
controls. The instructions must be included with the shipping paper information.

(d) The written instructions required for exclusive use shipments must be sufficient so that,
when followed, they will cause the carrier to avoid actions that will unnecessarily delay delivery
or unnecessarily result in increased radiation levels or radiation exposures to transport workers or
members of the general public.

OPERATING CONTROLS AND PROCEDURES

Sec. T.81 Applicability of Operating Controls and Procedures. .
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A hcensee 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
reqmrements of T.81 ~ T. 97geeaeas-—8-l————1-00—ef—th+s—13&14 with “the quallty assurance
requirements of Seetions 1. 101 -1, 137—9#4%&5—9&& and w1th the general provisions of Seetions
T.1 - T.5-ef thisPart.

T9 , , Supp.616
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Sec. T.83 Assumptions as to Unknown Prbbéﬂie‘s;

When the isotropic abundance, mass, concentration, degree of irradiation, degree of moderation, |

or other pertinent property of fissile ‘material in any package is not known; the” hcensee shall”
package the fissile material as if the unknown properties have credlble values that w111 cause the
maximum neutron multiplication. :

Sec. T.85 Preliminary Determinations.

Before the first use of any packaging for the shipment of licensed material-

(a) The licensee shall ascertain that there are no cracks, pinholes, uncontrolled voids, or other
defects that could significantly reduce the effectiveness of the packaging;

(b) Where the maximum normal operating pressure will exceed 35 kPa (5 1bf/in®) gauge, the
licensee shall test the containment system at an internal pressure at least 50 percent higher than
the maximum normal operating pressure, to ver1fy the capability of that system to maintain its
structural integrity at that pressure; and

(c) The licensee shall conspicuously and durably mark the packaging with its model number,
serial number, gross weight, and a package identification number assigned by the Department.
Before applying the model number, the licensee shall determine that the packaging has been
fabricated in accordance with the design approved by the Department.

Sec. T.87 Routine Determinations.

Before each shipment of licensed material, the licensee shall ensure that the package with its
contents satisfies the applicable requirements of this Ppart and of the license. The licensee shall
determine that-

(a) The package is proper for the contents to be shipped;

) The package is in unimpaired physical condition except for superficial defects such as
marks or dents;

(©) Each closure device of the packaging, including any required gasket, is properly installed
and secured and free of defects;

(d)  Any system for containing liquid is adequately sealed and has adequate space or other
specified provision for expansion of the liquid;

(e) Any pressure relief device is operable and set in accordance with written procedures;

@ The package has been loaded and closed in accordance with written procedures;
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(2) For fissile material, any moderator or neutron absorber if required, is present and in
proper condition;

(h) Any structural pan of the package that could be used to lift or tie down the package
durlng transport is rendered inoperable for that purpose unless it satisfies the design
requirements of 10 CFR 71.45;

Supp.616 : : T10
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(i) The level of non-fixed (remouiable)'ra.cflioactive contamination on the external surfaces of
each package offered for shipment is as low as reasonably achievable, and within the limits
specified in DOT regulations in 49 CFR 173.443; -

) External radiation levels around the package and around the vehicle, if applicable, will
not exceed the limits specified in $8-CFR-71-47T.47 at any time during transportation; and ‘

(k) Accessible package surface temperatures will not exceed the limits speeiﬁed in 10 CFR
71.43(g) at any time during transportation.

Sec. T.88 Air Transport of Plutonium.

:(a) Notwithstanding the provisions "of any general licenses and notwithstanding " any

exemptions stated directly in this Ppart or included indirectly by citation of 49 CFR Chapter [, as
may be applicable, the licensee shall assure that plutomum in any form, wheéther for import,
export, or domestic shlpment is not transported by air or dehvered to a carrrer for air transport
unless:

N RV o
YR S, 2

(1)' The plutonium i is, contamed in a medrcal devrce de51gned for 1nd1v1dua1 human
application; or : ~

2) The plutomum is contained in a materlal in ‘which: the specrﬁc act1v1ty is ‘net
less than or equal to the activity
concentratlon values for plutomum spec1ﬁed in Appendix A, Table A-2. of this Part, and
in Wthh the rad10act1v1ty is essentially unlfo_rmly drstrlbuted _or .

o

(3) The plutomum is shrpped m a smgle package contarnmg no more than an A,

quantrty of plutonium in any isotope or form; ‘and-is’ 's'hlpped in‘accordance with See-T.5;"

) Or o ; ' . '*} A ';‘S‘ Peobn R P '.\'-:;A.")f‘. . B ENT . o S

4 The plutonium is shipped in a package specifically authorized for'the shipment of

;. .plutonium by air_ 1n the Certrﬁcate of Comphance for that package issued by the
. @emmrs%nNRC . ,

. (b) Nothing in paragraph (a) of this section is to be interpreted as 'remo‘vin'g or diminishing

the requirements of 10 CFR,73. 24..

| (c) For a shrpment of plutomum by.air which is subject to paragraph (a)(4) of thls section,

the llcensee shall, through special arrangemént with the carrier, require compliance with 49 CFR

175, 704 U. S. Department of Transportatron regulatlons apphcable to the air transport of

plutomum

i

Sec. T.89‘ Opening Tnstructions.

Before delivery of a package to a carrier for transport, the licensee shall ensure that any special
instructions needed to safely open the package have been sent to, or otherwise made available to,
the consignee for the consignee’s use in accordance with Sec.tien D.906(e).

T11 Supp. 916
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Sec T 97 Advance Not1ﬁcat1on of Shmment of Irradlated Reactor F uel and Nuclear Waste.

(a) As spec1ﬁed in paragraphs (b); "(c) “and” (d) Bf thls ‘séction; aRCh l1censee shall provide
advance notification to the .governor of a State, or the governor’s des1gnee of the shipment of

licensed matéfial, through or acro S| the” Bound

ar}‘r of ‘the" State, befOre the transport or delivery

to a carrier; for transport, of l1censed mater1al outSI ,e the conﬁnes of the hcensee s plant or other |

place of use or storage.

.........

(b) Advanée notification is réquired under this section for 'sh1pments of irradiated reactor fuel
in quantities less than that subject to advance notification requirements of 10 CFR 743.37(f). |
Advance not1ﬁcat1on is also requrred under this section for shipment of llcensed mater1al other

than irradiated fuel, meétinig the following threé conditions:

" transportdtion; *

&f

(1) The licensed materlal is requ1red by this Ppart to be in Type B packagmg for |

.. (2) . The licensed material is being transported to or across a State boundary en route
toa d1sposal fac1hty or to a collection pomt for transport to a dlsposal fac1l1ty, and -

3) The quantrty of llcensed materlal 1n a smgle package exceeds the least of the

following: -

() 3000 times.the A; value of the rad10nuclldes as specrﬁed in Appendlx A,

‘Tablé'A-1 for special form radioactive material;

T13

Supp. 916 |
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- (i) 3000 times the A value of the radionuclides as spec1ﬁed in Appendlx A,
‘Table A-1 for normal form rad10act1ve material; or

(iii) 1000 TBq (27,000 Ci).

(©)  Procedures for submitting advance notification. . - T

Y The not1ﬁcat1on must be made in writing to the office of each appropriate
governor or governor s de31gnee and to the,

3Director, Division of Nuclear

Security, Office of Nuclear Securlty and Incident Response, U.S. Nuclear Regulatory’

Commission..

2 A notification delivered by mail must be pc'stmarked at least 7 days before the
beginning of the 7- day perlod during which departure of the shipment is estimated to

~occur.

(3) A notification delivered by messengerany other means than mail must reach the |
. office of the .governor or of the governor’s designee at least 4 days before the beginning .
of the 7- day perlod during wh1ch departure of the shlpment is, est1mated to occeur.

(i), _A list of the names and mailing addresses of the governors’ de31gnees :

g

receiving advance notification of transportation ‘of nuclear waste was pubhshed in.
the Federal Register on June 30, 1995 (60 FR 34306) '

'(11)' The Tist will be publlshed annually in* the Federal Reglster on-or about” -

- June 30 to reflect any., changes 1n 1nformat10n

imij'(m) A of the

‘of ‘the 'govemors des1gnees is

: names’
; .-V.E.V{,avaﬂable on request from the Dlrector Ofﬁce of State Programs, U S. Nuclear _
" Regulatory Commission, Washington, DC 20555-0001. = |

i
.

e The licensee shall retain a copy of the notification as a record for 3 years.

(d) " Information to _be furnished in ‘advance notification “oigtﬂ‘shmrnent Each adyance |

notification of shlpment of irradiated reactor fuel or nuclear Waste must. contain the followmg

information:

(1) The name, address and telephone number of the sh1pper camer and rece1ver of

the irradiated reactor fuel or nuclear waste sh1pment

(2 A descr1pt1on of the 1rrad1ated reactor fuel or nuclear Waste contained 1n the
shipment, as specified in the regulatlons of DOT in 49 CFR 172.202 and 172.203(d);

3) The pomt of origin of the shlpment and the 7- day perlod during wh1ch departure

of the shipment is estimated to occur;

‘.‘(4) "The 7- -day’ per1od durlng Wthh arr1val .of the shlpment at State boundarles is

estimated to occur;

Supp. 916
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©)) The déstination of the shlpment and the 7 day period durlng which arrlval of the:’f\' ’
shipment is estimated to occur; and

(6) A point of contact, with a telephone number, for current shipment information.

(e) Revision notice. A licensee who finds that schedule information previously furnished to a
governor or governor’s designee, in accordance with this section, will not be met, shall telephone
a responsible individual in the office of the governor of the State or of the governor’s designee
and inform that individual of the extent of the delay beyond the schedule originally reported. The
licensee shall maintain a record of the name of the individual contacted for 3 years.

6] Cancellation notice.

(H) Each licensee who cancels an irradiated reactor fuel or nuclear waste shipment for
which advance notification has been sent shall send a cancellation notice to the governor
of each State or to the governor’s designee previously notified, and to the Director
Division of Nuclear Security, Office of Nuclear Security and Incident Response. U.S.

Nuclear Regulatory Comnnss1onAémm+stra%er—e£—the—app¥ep%ra&e—NR@Reg&e&a¥-@#ﬁee
listed-in-Appendix-A-of Part-73-of this-chapter.

(2)  The licensee shall state in the notice that it is a cancellation and identify the
advance notification that is being canceled. The licensee shall retam a copy of the notice
as a record for 3 years

QUALITY ASSURANCE

Sec. T.101 Quality Assurance Requirements.

(a) Purpose. ~ Secs. . T.101 through T.137F his—subpart describes quality assurance
requirements applying to design, purchase, fabrication, handling, shipping, storing; cleaning,
assembly, inspection, testing, operation, maintenance, repair, and modification of components of
packaging that are important to safety. As used in this these sectionssubpart, “quality assurance”
comprises all those planned and systematic actions necessary to provide adequate confidence that
a system or component will perform satisfactorily in service. Quality assurance includes quality
control, which comprises those quality assurance actions related to control of the physical
characteristics and quality of the material or component to predetermined requirements._ The
licensee is responsible for the quality assurance requirements as they apply to design, fabrication,
testing, and modification of packaging. Each licensee is responsible for the quality assurance
provision which applies to its use of a packaging for the shipment of licensed material subject to
these sections.

(b) Establishment of program. Each licensee shall establish, maintain, and execute a quality
assurance program satisfying each of the applicable criteria of Secs. T.101 through T.137 and
satisfying any specific provisions that are applicable to the licensee’s activities including
procurement of packaging. The licensee shall apply each of the applicable criteria in a graded

~ approach, i.e., to an extent that is consistent with its importance to safety.

(c) Approval of program. Before the use of any package for the shipment of licensed
material subject to-this-subpart Secs. T.101 through T.137, each licensee shall obtain Department
approval of its quality assurance program. Each licensee shall file a description of its quality
assurance program, including a discussion of which requirements of this—subpartSecs. T.101
through T.137 are applicable and how they will be satisfied, with the Maryland Department of
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Radiological Health Progran;, 1800 Washing‘gpn Boulevard, Baltimore,
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(gd) Radlography contamers A program for transport contamer 1nspect10n and mamtenance

limited to radiographic exposure devices, source changers, or packages transporting these
devices and megting the requrrements of Sec _E.31(b) of this regulation or equivalent NRC or
Agreement State requlrement' Fdeémed’ to sa'tisfy"_the requrrements of See-——T 127(b) and
T 101(b)-" ' d ~ :

)
g e

Sec T. 103 Quality Assurance Organrzatron

(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 establlshlng and executing the quahty assurance program, or any part of

the quality assurance’prograt; but shall retain responsibility for the program. The licensee shall -

clearly establish and delineate; 'in‘writing, the authority and duties of persons and organizations’
performing -activities affectmg ‘the -safety-related: functions of ' structures, systems, and
components. - These. activities include performing the functlons assocrated with attamlng quality
objectives,and the quallty assurance functions. :

(b) ' Thé quality assur,ancéf_‘funCtions ar_e‘- -

(1)  Assuring that an approprrate quahty assurance program 1s estabhshed and
s effectlvely executed and S

PR N
I A

Whlle > the ferm “llcensee is used in these criteria, the requirements are appllcable to whatever de51gn

time a package approval is’ 1ssued

IR T16
Supp. 916 :

fabrication, assembly, and testmg of the package is accomphshed wrth respect to a package prror to the
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1086 - (2 Veritying, by procedures such as checking, auditing, and inspection, that activities

1087 . affecting the safety-related functions haVe been performed correctly.
1088 T

1089 (c)‘ " The persons and orgamzations performlng quahty assurance functions must have sufﬁment
1090 authority and organizational freedom to-

1091

1092 (D) Identify quality problems

1093 S :

1094 . : (2) - Initiate, recommend or provrde solut1ons and R

1095 S S

1096 (3)  Verify 1mplementatio_n of solutions. .~ 7

1097

1098 (d) The persons, and organizations performing - quality assurance functions shall report to a
1099  management level that assures that- the réquired authority and: organizational freedom, including
1100  sufficient 1ndependence from cost and schedule when opposed to safety consrderations are
1101 provrded _ L -

1103 (e) Because of the many Varlables 1nvolved such as the number of personnel the type of
1104  activity . being. performed, and . the location :or: locatlons where activities - are performed,- the
1105 -organizational structure for executing- the quality assurance-program may- take various" forms,
1106  provided that the persons and organizations assrgned the quahty assurance functlons have the
1107 required authority and organizational freedorn A R -

1108 : PR . o -
1109 (t) Irrespective of the organizational structure the 1nd1y1_dual(s) assrgned the responsrbllity for
1110 assurmg éffective éxecution of any portion of the quallty assurance program, at any ] locatlon where
1111 activities subject to this section are being performed, must have dlrect access to the levels of
1112 management necessary to perform this function. T I R aoLh o
1113

1114 Sec*.'T‘.'lO‘S Quality ASsurance Program; "' - " 7 R
1115 ’ A :
1116  (a) The licensee shall establish, at the. earhest practicable time consrstent with the schedule for
1117  accomplishing the activmes a quality assurance program that complies with the, requlrements 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 proceédures
1120 throughout the period during which the packaging is used. The licensee shall identify the material
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 , o _ L o D

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 conditions Controlled
1129 - conditions inclide the use of appropriate equipment suitable env1ronmental 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. 616 |
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processes, test equipment, tools, and skills to attam 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 concermng the complexity and proposed use of the package and its
components: : L

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

(2) The design and fabrlcatlon complex1ty or umqueness of the 1tem

(3)  The need for spec1a1 controls and survelllance over processes and equlpment

: (4) The degree to whrch functlonal comphance can be demonstrated by 1nspect1on or
test; and

(5) The qualrty hrstory and degree of standardlzatlon of the item.

i

(d) The licensee shall provide for 1ndoctr1natron and trammg of personnel performmg activities
affecting quality, as necessary.to assure that suitable proficiency is achieved and maintained. The
licensee shall review the .status and, adequacy of the, .quality assurance program at established
intervals. Management of other organizations participating in the quallty assurance program shall
review regularly the status and adequacy of that part of the quality assurance program which they
are executrng

R T18
Supp.-616
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effectiveness of the program. The audits must be performed in accordance with written procedures
or checkhsts by approprlately tramed personnel not havmg direct respon51b1ht1es in the areas bemg

T21

Supp 616 6"
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Sec.. T 127 Handling, Storage, and Shipping Control. The licensee shall establish measures to
control, in accordance with instructions, the handlmg, storage shipping, cleaning, and preservation
of materials and equipment to be used in packaging to prevent damage or deterioration. When
necessary for particular products, special protective environments, such as inert gas atmosphere, and
specific moisture content and temperature levels must be specrﬁed and provided.

Sec. T.129 Inspection, Test, and Operating Status.

(@) The licensee. shall establish measures to indicate, by the use of markings such as stamps,
tags, labels, routing cards, or other suitable means, the status of inspections and tests performed
upon individual items of the packagrng These measures must prov1de for the 1dent1ﬁcatlon of items
that have satlsfactorlly passed. required 1nspect10ns and tests where necessary to preclude

1nadvertent bypassing of the mspectlons and tests. . '

(b)  The licensee shall establish measures to identify the operating status of components of the
packaging, such as tagglng valves and switches, to prevent 1nadvertent ‘operation.

Sec T. 131 Nonconforrnmg Materlals Parts, or Components The 11censee shall establish measures
to control materials, parts, or components that do not conform to the licensee’s requirements to
prevent their inadvertent use or installation. These measures must include, as appropriate,
procedures, for identification, documentatron segregatlon drsposrtlon and notlﬁcatlon to affected
organizations. Nonconformmg items must be rev1ewed and._;accepted rejected repalred ort
reworked in accordance with documented procedures ST

Sec. T. 133 Correctrve Actlon The hcensee'sh ll "estabhsh s to assure that condltlons'_ .
\ ) defectrve ‘material and équipment; and
( m T n‘ the case of a 51gn1ﬁcant condltlon
adverse to quallty, ‘the, measures must assure that, the .cause of the condltlon is determlned and”':"
corrective action taken to preclude repetltlon The 1dent1ﬁcatron of the 51gn1ﬁcant condrtron adverse
to quality, the cause of the condition, and the correctlve actlon taken Jmust be documented and
reported to appropriate levels of management

- Sec. T.135 Quality Assurance Records. The licensee shall maintain sufficient written records to

describe_ the activities affecting quality. The records must 1nclude thedocumented instructions, .
procedures, orané drawings of a type approprrate to the crrcumstancesmq-uﬁed—by—Sec——T——l—H- to
prescribe quality assurance act1v1t1es and must 1nclude closely related spemﬁcatlons such as
required - qualifications of personnel procedures and equipment, The records must 1nclude the )
instructions or procedures which establish a records’ retention: program that is consistent with
applicable regulations and designates factors such as duratlon locatxon and assigned respon51b111ty N
The licensee shall retain these records for 3 years beyond the date when the licensee last .engages in
the activity for which the quality assurance program was developed. If any portion of the written
procedures or instructions is superseded, the licensee shall retain the superseded mater1a1 for 3 years‘
after itis superseded """

Sec. T.137 Audits. The licensee shall carry outa comprehensive sy'stem of planned and periOd_ic _
audits, to verify compliance with all aspects of the quality assurance program, and to determine the



1333
1334

1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385

1386
1387

gL
.
) N

[

9/6/07

audfted.’:‘\udited results must be documented and reviewed by management having responsibility in
the area audited. Follow-up action, including reaudit of deficient areas, must be taken where

indicate.d.'

Supp. 6
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. PartT

. EA:QQ‘endix A
Determination of Al and A,

I. Values of A and A, for individual radlonuclldes which are the bases for many actnvnty limits
¢lsewhere in these regulations, are given in Table A-1. The curie (Ci) values specified are obtained
by converting from the Terabecquerel (TBq) figurevalue. The Terabecquerel values are the
regulatory standard. The curie values are for information only and are not intended to be the

regulatory standard.expressed-to-three-significantfigures-to-assure-that-the-difference-in-the TBq-and
Ci-quantities—is-one-tenth-ofone-percent-orless: Where values of A; or A, are unlimited, it is for

radiation control purposes only. For nuclear criticality safety, some materials are subject to controls
placed on fissile material. -~ a0 cod T

IL. a. For individual radionuclides whose identities are known, but which are not listed in
Table A-1, the determination-of-the-valuesof-A.and A, values contained in Table A-3 may
be used. Otherwise, the licensee shall obtain prior Department approval of. requires

the A; and A, values for radionuclides not

Commisston-approval—exeept-that-thevalues—ef-the .
listed i in Table A-1, before shipping the material in-Fable- A-2-may-be-used-without-ebtaining

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

C. -¥The licensee shall submit requests for prior approval, described under paragraphs [l.a.
and 11.b: of this Appendix. to the Department, in accordance with T.1.

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

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

¢a)  For special form radioactive material, the maximum quantity transported in a Type A
package_is as follows:

2. Ba@

' AD

less than or equal to 1
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where B(i) is the activity of radionuclide i,"ar‘l_d Ay(i) is the A, value for radionuclide i.

¢b.)  For normal form radioactive material, tl’1€ maximum quantity transported in a Type A
package _is as follows:

>B( 1l/A7( 1) < l

Z B®
LA (1)

i " . ‘-'.‘ ; -"':::
tessthranorequal-to-1-

wWhere B(i) is the act1v1ty of radionuclide i}, and AJ,z(l) aﬁel—A;@—afels the Arﬂﬁd—Az values
for radlonucllde l—l—Fespeetwely

R TR ) "
EAR AN B

. ¢ Altematlvely, thean A1 value for ‘mixtures - of special form materlal may be

‘-

determmed as follows
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A for mixture = —————
: 2, f@)

TA®

wWhere ﬁ(l) is the fractlon of act1v1ty offor radronuchde 4 in the mixture, and A(i) is the .
approprlate A1 value for radlonucllde h. : "

i

“d. Altematlvel\/ theAn A2 value for mlxtures of normal form materlal may be

determmed as ‘follows:

. o ‘ 1 ;
AL for mixture = ——————

L o Z: f(l) .
B Rz ‘I: A, )

1.

. wWhere A() is the fractlon of act1v1ty foref radlonucllde H in the mlxture and A2(l) is the
' approprlate A value for radlonucllde—} i : . 2 :

e . The exempt act1v1tv concentratlon for mlxtures of nuclides may be determmed as .
follows . e . '

i 1
L Exempl uw\’lt)' m“mmmun far m,axtum LON EON
: 0 SO T 1 [A](:)

By

'where (i) is the fractlon of actnvntv coneentratlon of radlonucllde iin the mlxture and [A] is -

the actmty concentratlon for exempt materlal containing radnonuchde 1.

. The activity 11m1t for an exempt consngnment for mixtures of radlonuchdes may be :
" determined as follows: " : i
: $ . R R R . . l
: Excmpt‘ mnstgmnem activily limit for mixture =-—-———ﬁ-1—)-

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

Y When the 1dent1ty of each radlonucllde is known, but the individual activities of some
‘- of the radlonuclldes are not known, the radionuclides may be grouped, and the lowest A or

A, 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, usmg the lowest Ajor A, values for the alpha-
emitters and beta/gamma émitters.

Supp. 916 T24
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11 Table-A-1.—A; and A, Values For Radionuelides
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_Element-and-atomic
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_Element-and-atomie
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Symbel-of | Elementandatomic —Al -——p:t ——Aé —~A2 Specific-Activity
Radionuclide | number FBq) —H —FBe) —&h —FBe/e)—(Cilg)
[WETT} 30 LR 36 8+ 224 | 6:0x10°
Woiss 46 1686 65 1243 35xt07 | 94xto]|
W187 2 544 05 B5 2:6xH0° | 70x0|
W-188 02 54T 02 541 3T | H0xt07]
Xet22 Xenon(s4) 02 544+ 02 541 4-8x10* 13x40°|
Xe-123 02 S4t 062 5:41 4:4x10° | £2x0
Xe-127 4 108 4 108 10xt0” | 2.8x10°]
Xe-13+m 46 1680 46 1680 3Axte’ | 8:4xto|
Xe-133 26 541 20 541 60x10" | HOxHY|
Xe-435 4 108 4 | +e8 9:5xH' | 2:6x10°|
Y-87 Yitrium39) 2 54-+ 2 541 FAc0t | 45
¥-88 04 108 04 108 FEMTO N Wty

[¥98 62 541 62 4 26x10° | 54510

¥ 2 £ 2 EVEI T T

fFn 63 T 63 INTER YT FrnTy

ir=z= 02 54t 02 54 EwST N vy
¥-93 92 544 02 541 F2xH0°  | 33x40°)
'¥b-+69 Yiterbivm(70) 3 8+t 3 8+t 8-9x10° 245 40"
¥b 195 39 84 6:9 243 6651 | 1-8x10°|
Za65 Zine(30) 2 54-+ 2 541 30x10° 82x10°]
Zn-69m 2 54-1 05 135 12107 | 33x46°
Zn-69 4 108 05 15 +8xH0° | 49x107
Zr-88 Zirconinm(40) 3 811 3 81+ 6-6x10° 1810’
Zr-93 46 1686 ) 544 93xH0” | 2:5x107
295 T 270 65 23 [ 298 | 240
Ze-97 63 8-+ 63 8+ Fhet0® | 40t

Supp. 916-




o 8/31/07

68  °-20-CiforMo99-fordomestic-use:

69

70

71

72.

73

74

75 . L
77 o i - "

78

80

81

83:' ) L e o S . e
84 . ‘ ' N
85 ‘ v A . Y - . : N

88 D o s T T O

89 .o . R a3 }

90. - ".':L, o B . _.. e e : P . s ,.‘h P SN : e e e e e e - ‘

O1. oy e o e e o SR

92 Gt b A : e 5 G ! 7 : “
. o ”

95

o7 - _ S
99

100

101. 4 SCE '

]02 . ‘ . o e
103 ‘ o ' B '
104
105
106
107
108
109 e -
110 oL

111

112 _ T39
113 Supp. 616 |




114
115
116

117
118
119
120
121
122
123

124
125
126
127
128

129
130

8/31/07

Supp. 816

T40 "




130

131

132

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

8/31/07

~ Symbol of

Element and atomic

Specific activity

o e omber A, (TBa)| A,(Ci)° |A, (TBa)| A,(Ci)°- rBarar | (ciren
Ac-225 (a) Actinium (89) 8.0x10"! |2.2x10? |6.0x10 |1.6X10" |2.1X10% |5.8X10"
Ac-227 (a) § l9.0x10" |2.4x10% [9.0x107 |2.4x107 |27 | |z.2x10!
Ac-228 _ 6.0x10" |1.6X10' |[5.0x10! |1.4x10" |8.4X10% |2.2X10°
Ag-105 Silver (47) - |20 5.4x10' |20 . |5.4x10 1.1x10° |3.0x10°%
Ag-108m (a) |_ 7.0x10°" [1.9x10' |7.0x107 |1.9x10'  |9.7x107! |2.6X10}
Ag-110m (a) |. 4.0X10" |1.1x10' |4.0x107! |1.1x10' [1.8X10%.|4.7X10% -
Ag-111 ) 2.0 5.4x10' |6.0x107! |1.6x10!  |5.8x10° |1.6X10°
Al-26 Aluminum (13) 1.0X10™" 2.7 1.0x10™" (2.7 |z.0x10™* |1.9x107?
Am-241 Americium (95) 1.0x10% |2.7X10% |1.0X107? |2.7X107 |1.3x107 |3.4
Am-242m (a) | 1.0X10" |2.7X10% |1.0x107 |2.7x10? |3.6X10 |1.0X10’
Am-243 (a) | 5.0 1.4x10° |1.0x107|2.7x107 |7.4x107 |2.0x107!
Ar-37 Argon (18) 4.0x10' |1.1x10° |4.0x10' |1.1X10° [3.7x10° |9.9x10°
Ar-39 _ ‘ 4.0x10% | 1.1x10% {2.0x10' |5.4x10% - {1.3 ¢ |3.4X10'
Ar-41 _ 3.0x10" |8.1 777 [3.0x107 |8.1 1.5x10° [4.2X10’
As-72 (|3.0x107! |8.1} ..., |3.0X107 8.1 " ]6.2x10% | 1.7x10°
As-73 THA0XI0 T EAXIE Taioxeo® 11x10®  |8.2x107 |2.2X10°
As-74 - ! Sl |2zxa0 |o.ox10™ |2.4x10t |3.7x10% |9.9x10°
As-76 3.0x1070 |81, -, [3.0x10" |81 5.8x10° |1.6x10°
As-77 _ 2.0X10' |5.4x10% |z.0x107' [1.9x10' |3.9x10% |1.0x10%
At-211 (a) Astatirie (85) 2.0X10' |5.4x10% |5.0x10" |1.4x10' |z.6x10% |2.1X10°
Au-193 Gold (79) 7.0 1.9X10° (2.0 " © 15.4X10' |3.4x10% }9.2X10°
Au-194 } 1.0 2.7x10' |1.0 2.7X10'  |1.5X107 |4.1X10°
Au-195 1.0x10' |2.7xX10° {6.0 1.6X10° |1.4X10% |3.7x10°
Au-198 } 1.0 2.7X10' 16.0X107" |1.6x10' [9.0X10° |2.4X10°
Au-199 _ 1.0x10' |2.7x10? |6.0x107' [1.6X10' |Z.7X10° |2.1X10°
Ba-131 (a) Barium (56) 2.0 5.4x10! |2.0 5.4X10' |3.1X10° |8.4X10°
Ba-133 _ 3.0 8.1x10' |3.0 8.1x10' 9.4 2.6X10°
Ba-133m ; 2.0X10' [5.4X10° |6.0x10™" |1.6X10" |2.2X10* |6.1X10°
Ba-140 (a) _ 5.0X107 |1.4x10' |3.0X10°! [8.1- 12.7x10% |7.3x10*
Be-7 Beryllium (4) 2.0X10' |5.4x10% |2.0x10' |5.4x10% |1.3x10%* |3.5x10°
- 4.0X10' |1.1x10° |6.0x10™' |1.6Xx10' 8.3X10 |2.2X107?

Be-10
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Symbol of

Element anhd atomic

Specific activity

Symbol of entand 2 A, (TBa) | A(CY’ |A; (TB@)| A,(Ci) - o
Bi-205 Bismuth (83) Tlz.ox10t |1.9x10 {7.0x107 |1.9x101  |1.5x10° [4.2X10%
Bi-206 } 3.0x107* (8.1 3.0x107! {8.1 3.8x10° |1.0x10°
Bi-207 i} 7.0x107! |1.9x10* '|7.0x107! |1.9x10' |19 5.2X10!
Bi-210 ) 1.0 2.7x10 |6.0x107! |1.6X10'  |4.6X10° |1.2X10°
Bi-210m (a) ) 6.0x10° |1.6X10' |2.0x102 |5.4x10"! |2.1x10°° |5.7X10%
Bi-212 (a) | -17.0x10" |1.9x10" |6.0x107! |1.6X10' |5.4x10° |1.5X107
Bk-247 Berkelium (97) 18.0% 2.2x10% |8.0x10™* |2.2x107% [3.8x107? 1.0

Bk-249 (a) | ‘ laoxio! |1.1%103 [3.0x107 (8.1 6.1x10' |1.6x10°
Br-76 Bromine (35) “14.0x107 |11x10t |4.0x10°t {1.1x10 | |9.4x10* ]2.5X10°
Br-77 - ] 3.0 8.1X10! |3.0 8.1x10' |2.6X10% |Z.1x10°
Br-82 ) “l4.0x10! 1.1x10' |4.0x10 |1.ax10  |4.0x10% |1.1x10%
c-11 Carbori (6) *° 10 2.7x10* |6.0x10! |1.6x10' |3.1x107 |8.4x10°
C-14 R 44.0x10' |11x10° |3.0 8.1x10' |1.6x10°! |4.5

Ca-41 Caltium (20)  -=*|Unlimited | Unlimited | Unlimited | Unlimited |3.1X1073. |8.5X10°2
Ca-45 S e s laoxaot|laxio’ |l |27x10' |6.6x10% |1.8X10°
Ca-47 (a S C |3t Heiikaet. |zokiot 81 . |2.3x10 |6.1X10%
Cd-109 Cadmium (48) . *|3.0x10%|8.1x10% {2.0° 5.4x10' |o.6x10! |2.6X10°
Cd-113m ) i laoxao [11x10° |5.0x10" {1axi0t (8.3 2.2X10? -
Cd-115 (a) i 3.0 |8ix10' |4.0x10! |1.ax10!- -|1.9x10° 5.1X10°
Cd-115m s+ 15.0x107 | 1.4x100 |5.0x107! |1.4X10" 19.4x10% |2.5X10%
Ce-139 Cerium (58) -. "~ |7.0 1.9X10% |2.0 5.4x10" |2.5x10% |6.8X10% -
Ce-141 " ! ' 2.0x10' |5.4X102 |6.0X10°" |1.6X10' |1.1x10® |2.8x10°
Ce-143 19.0x10°! |2.4x10" "|6.0x10 [1.6x10' |2.5x10* [6.6X10°
Ce-144 (a)° _ 2.0x10°" |5.4 2.0x10°! 15.4 1.2x10% |3.2x103
Cf-248 Californium (98) 4.0x10' |1.1x10° |6:0x103 {1.6x10" |5.8x10' |1.6X10°
Cf-249 ' ' 3.0 8.1X10' |8.0x107* |2.2x10% |1.5X107 |4.1

Cf-250 ) 2.0X10' 15.4x102 ]2.0x103 |5.4x102 ]4.0 1.ix10%
Cf-251 , 7.0 1.9X10° |7.0X10™ {1.9x10? " |5.9%102 |1.6

Cf-252 (h) 5.0X1072 |1.4 3.0x107° |8.1xX10% |2.0x10' |5.4X10°
Cf-253 (a) ) 4.0X10' |1.1x10° }4.0X107? j1.1 1.1x10° |2.9%10% -
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Symibol of

Specific activit

radionuciide Elementand atomic |, (7pq) ALCI) A2 (TBQ)| AxC" T

Cf-254 B} 1.0x10°% 2.7x102 |1.0X1073 |2.7X10 |3.1X10° |8.5X10°
Cl-36 Chlorine (17) 1.0x10' [2.7x10? |6.0xi0" |1.6X10' |1.2x10 |3.3X10
Cl-38 - 2.0X10™" |5.4 |2.0x10™ |5.4 4.9X10° |1.3x10°
Cm-240 Curium (96) 4.0x10' |1.1x10° |2.0x107? |5.4X10" |7.5X10% |2.0X10"
Cm-241 2.0 . |5.4x10' |1.0 2.7x10  |6.1x10% |1.7X10°
Cm-242 . la.0x10" |1.1x10° |1.0x102 |2.7x107 |1.2x10? |3.3X10°

Cm-243 9.0  |2.4x10% |1.0x107 |2.7x107° |1.9X107 |5.2X10°

Cm-244 2.0x10' |5.4x10% |2.0X107 |5.4X10 3.0 8.1x10*

Cm-245 ) 9.0 2.4X10% 19.0X107* {2.4X10* |6.4X107° |1.7x10™
Cm-246 9.0  |2.4x102 |9.0x10™ |2.4x107?" |1.1x107 |3.1x10’}
Cm-247 (a 3.0 8.1X10%. |1.0X1073 |2.7X107 |3.4X10%° |9.3X107
Cm-248 o 2.0x107 |5.4x107" {3.0X10* |8.1X107 . |1.6X10™* |4.2X107°
Co-55 ACobaIt(27_)“v,A 5.0x10°! |1.4X10! |5.0X107 |1.4X10' |1.1X10° |3.1X10°
Co-56 . ] ' 3.0x10%, |81 ;. " |3.0x10? |81 . [Lix10® |3.0x10°
Co-57, S 1.0X10% | |2.7X10%,1.0X10 "|2.7X10% |3.1X10% |8.4X10°
Co-58 ., . 07T ZXE0 LT [27xa0t | 1.2x10® |3.2x10%
Co-58m : 4.0X10' |LIX10® 14.0x10' |1.1x10°  |2.2x10° |5.9x10°
Co-60 4.0x107 |1.1x10", |4.0x10" [1.1x100 |4.2x10} |1.1X10°
Cr-51 Chromium (24) 3.0x10! |8.1X10% |3.0x10' |8:1x10? |3.4x10° [9.2X10%.
Cs-129 Cesium (55) 4.0, 1.1X10° |4.0 1.1X10° |2.8X10° |7.6X10°
Cs-131 B} B 3.0x10'  |8.1X10% |3.0X10' |8.1X10%. |3.8X10° |1.0X10°
Cs-132 ) 1.0 |2.7x10" 1.0 . 2.7x10'  |5.7x10° |1.5x10°
Cs-134 7.0x107* |1.9xi0'. |7.0x10" [1.9x10' {4.8x10' [1.3x10°
Cs-134m i 4.0x10" [1.1x10% |6.0x10" |i.6X10' ]3.0X10° |8.0X10°"
Cs-135 . 4.0x10' |1.1x10° [1.0 2.7x10%  |4.3X107° |1.2x10°7
Cs-136 _ 5.0x10" |1.4X10' |5.0x107 |1.4x10' | |2.7X10° |7.3x10°
Cs-137 (a _ 2.0 5.4x10' |6.0x107' [1.6X10' (3.2 8.7x10"
Cu-64 Copper (29) 6.0 1.6x10° |1.0 2.7x10"  |1.4x10° |3.9x10°
Cu-67 ] _ 1.0X10' |2.7x102 |7.0x107' |1.9x10' |2.8x10% |Z.6X10°
Dy-159 Dysprosium (66) 2.0x10' |5.4X10% }2.0X10' |5.4X10 5.7X10%

12.1X102
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Table A-1—A; and A, VALUES FOR RADIONUCLIDES
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- e . _ - Specific activity
rde.mbol'tiJ;e Elemg:t anbde?tomuc A (TBa)| AL(CIY° |A, (TBa)| An(Ci)® ———
adionuc num (TBa/q) | (€Cir§)
Dy-165 : 19.0x107 12,4101 [6.0X107" |1.6X10" |3.0X10° |8.2X10°
Dy-166 (a) 9.0x107' |2.4x10' |3.0x107! |8.1 8.6X10° |2.3x10°" |
Er-169 |Erbium (68) |a.0x10' |1.1x10° 1.0 2.7X10' (3.1x10° |8.3x10*
Er-171 ; [8.0x107 |2.2x10' |5.0x107 {1.4X10' |9.0X10* |2.4X10°
Eu-147 Europium (63) 20 |5.4x10 |2.0 5.4x10°  |1.4x10% |3.7x10°
Eu-148 ] 15.0x10°" |1.4x10' |5.0x107! |1.4x10' |6.0X10® |1.6X10*
. “l2.0x10! -|5.4x10% |2.0x10' |5.4x10% |3.5x10% {9.4X10°
Dttt 2.0 |5.4x10! |z.ox10"! |1.ox10' |6.1x10* |1.6X10°
Eu-150 (long ' 1 1 1 |7 vl a | 6
ved) ) 7.0x10" |1.9X10' |7.0X10™! |1.9X10' [6.1X10° |1.6X10°
Eu-152 _ 1:0 2.7x10' 1.0 2.7x10' |6.5 1.8x10% .

Eu-152m _ 8.0x10" |2.2x10' |8.0x107 |2.2x10! |8.2x10° |2.2X10°
Eu-154 . 9.0x10"" |2.4x10' |6.0x10™! |1.6X10' |9.8 2.6X10°
Eu-155 . 2.0X10" |5:4X10* 3.0 . 8.1X10' ]1.8X10' |4.9X10%
Eu-156 AR e ]Z2.0X _ 7.0x10" |1.9x10' |2.0x10% |5.5x10*
F-18 | Fluorine {9y’ T4y E X1 6i0X107 |1.6x10"  |3.5X10° |9.5x107.
Fe-52(a) |Iron(26) 3.0x10"" 8.1 3.0x107" |81 |2.7X10° |7.3x10%"
Fe-55 R | 4.0x10' |1.1%10° |4.0x10' |L.1x10® |8.8X10' |2.4X10°
Fe-59 ] ’ 9.0x1071'|2.4x10* [9.0x107! |2.4x10" |1.8X10® |5.0x10%:
Fe-60 (a ) . 40100 |1.1X10° '|2.0x10! |5.4  |7.4x10* |2.0x1072
Ga-67 Galium (31) " < ' |70 1.9X10% |3.0 8.1x10' |2.2x10% |6.0x10°
Ga-68 _ ' 5.0X10! [1.4x10' |5.0X107! |1.4X10% |1.5X10° [4.1x107
|Ga-72 _ 4.0x10" |1.1x10' |4.0x107' |1.1x10' |1.1x10° |3.1x10°
Gd-146 (a)  |Gadolinium (64) 5.0X10°'"|1.4X10" |5.0X10"' |1.4X10' |6.9X10% [1.9x10"
Gd-148 _ o 2.0X10' [5.4X10° |2.0x107 |5.4x102 |1.2 3.2x10"
Gd-153 ) 1.0x10* |2.7x10* |9.0 2.4X10% * |1.3x10% |3.5x10°
Gd-159 , 3.0 8.ix10' ]6.0x107! |1.6X10' |3.9X10% |1.1x10°
Ge-68 (a) Gerfmanium (32) 5.0x107 {1.4X10' |5.0x10" [1.4X10' |2.6X10% |7Z.1x10°
Ge-71 _ 4.0X10° |1.1X10°" |4.0X10' |1.1X10% |5.8X10° |L.6X10°
Ge-77 _ 3.0x10™ |8.1 3.0x107 |8.1 11:3X10° |3.6x10°
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Table A-1—A; and A, VALUES FOR RADIONUCLIDES
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Specific activity

Sv_vh"\bgif‘t_)f Element and atomic A (TBa)| A(Ci)® A, (TBq) AL(CIY .
radlgﬁgﬁllde number § - (TBa/q) | (Ci/a)
Hf-172 (a) Hafnium (72) 6.0x10" |1.6X10%, |6.0x10" |1.6x10" |4.1x10' |1.1X10°
Hf-175 ) 3.0 8.1x10% (3.0 8.1x10' {3.9x10% |1.1x10%
Hf-181 . 2.0 5.4X10' |5.0X107" |1.4X10' |6.3X10° |1.7X10%
Hf-182 - S Unlimited | Unlimited | Unlimited | Unlimited |8.1X10°® |2.2x10™*
Hg-194 (a) Mercury (80) - 1.0 2.7X10 |1.0 2.7x10"  |1.3x10° {35
Hg-195m (a) 3.0 8.1x10' |z.0x10™' |1.9x10' |1.5x10* |4.0x10°
Hg-197 - 2.0X10' [5.4X10° |1.0X10' |2.7x10® 19.2Xx10° |2.5X10°
Hg-197m 1.0X10' {2.7x10% |4.0x10! |1.1x10' |2.5X10% |6.7X10°
Hg-203 - 5.0 1.4X10° |1.0 +  |2.7x10' |5.1x10% |1.4x10°
Ho-166 Holmium (67) 4.0X10" |1.1x10* [4.0x107 |1.1X10' |2.6X10% |7.0X10° -
Ho-166m ‘ o 6.0X10™" |1.6X10" |5.0X107 |1.4X10' |6.6X107 |1.8
1-123 lodine (53) ., 6.0 1.6X10% 3.0, 7 |8.ax10! |z.1x10% |1.9X10°
1-124 ' 1.0 2.7x10' |10, " |2.7x10' © |9.3x10° |2.5x10°
1-125 it 2.0X10' |5.4X10° 3.0 ¢ 8.1x10' |6.4x10% |1.7x10%
1-126 . |20 [saxiol Lo |2zxi0b |2.9x10° |s.0x107
1-129 % .- Unlimited | Uniimitéd |Unliniited | Unlimited |6.5X10°° |1.8X10°*
1-131 ; |30 7 |gixiol |zox10" |19x10' |4.6X10° |1.2X10°
1-132 4,0x10" |1.1x10 |4.6%107" |1.1x10" |3.8x10° |1.0x107
1-133 _ 7.0X10"" 11.9X10" |6.0X10! |1.6X10' |4.2X10% [1.1X10°
1-134 . 3.0X107 (8.1 . |3.0X107" 8.1 9.9X10° |2.7x107
1-135 (a N ; 6.0X10"" |1.6X10" |6.0X1071 |1.6X10' |1.3X10° |3.5X10°
In-111- | Indium (49) 3.0  |8.1x10' |3.0 8.1x10' |1.5X10% |4.2x10°
In-113m o 40  |11x10% 2.0 . |5.4x10' |6.2x10° [1.7X10
In-114m (a) , 1.0x10' |2.7X10% |5.0xi07! |1.4x10' |8.6X10% |2.3X10°%
In-115m ] 7.0 1.9x10° |1.0 2.7X10%  ]2.2x10° |6.1x10°
Ir-189 (a) Iridium (77) 1.0X10" |2.7X10* |1.0x10' |2.7x10° |1.9X10° |5.2X10°
Ir-190 . 7.0x107" |1.9X10' |Z.0X107' {1.9X10' |2.3X10° |6.2X10°
Ir-192 () 1.0 |27x10' |6.0x107! |1.6X10' |3.4x10° |9.2X10°
Ir-194 _ a 3.0x10" |8.1 3.0x10™" 8.1 3.1x10* |8.4x10°
K-40 | Potassium (19) 19.0x10! |2.4x10" |9.0x10! |2.4x10' |2.4x107 |6.4x10°
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Table A-1—Aj; and A, VALUES FOR RADIONUCLIDES

8/31/07

: ' - i i , Specific activity
Symbolof | Element and atomic | 5 "ypq)| a,(ci)® |A.(TBQ)| As(CY°
radionuclide number (TBq/q) | (Ci/a)
K-42 - 12.0x10"! |5.4 2.0x10" |54 |2.2x10° |e.0x10° |
K-43 ) " lz.0x107! |1.9x10' |6.0x107! |1.6x10 |1.2X10° |3.3%10°
Kr-81 Krypton (36) 4.0x10' |1.4x10% J4.0x10' [1.1x10° |7.8x107¢ |2.1X10°?
Kr-85 ) 1.0x10" {2.7x10% |1.0x10' |2.7x10® |1.5x10% |3.9x10?
Kr-85m _ 8.0 2.2X10% |3.0 8.1X10' |3.0x10° |8.2x10°
Kr-87 )  |2.ox10 [5.4 2.0x10" |5.4 . |1.0x10° |2.8X10’
La-137 Lanthanum (57) - +|3.0x10! ‘|8.1X10% |6.0 1.6X10° 11.6X1073 [4.4X1072
La-140 o ‘ #-14.0x10" |1.1x10" [4.0x10" {1.1x10' |2.1x10% |5.6X10°
Lu-172 Lutetium (71) 16.0x10" |1.6X10" |6.0x10"" |1.6x10’ |4:2x10% |1.1X10°
Lu-173 i T 8.0 2,2X10% 8.0 2.2x10%  |5.6X10' |1.5x10°
Lu-174 3 9.0 2.4X10% 9.0 124107 ]2.3X10' |6.2X10?
12,010 +|5.4X10% |1.0x10' |2.7x10% |2.0X10? |5.3X10°

Lu-177 ) _ Ti13,0x100 |8.1x10% |7.0X107 |1.9X10' [4.1x103 |1.1x10°
Mg-28 (&) Magnesium (12)  -95|3.0x10°0 |80 30107 |8 2.0x10° |5.4x10°
Mn-52 Manganese (25)1 . |3.0x10°%//8.1 - [3:.0x107 [8.1 . |L6x10* |4.4x10%
Mn-53 [ T T Uhnlimitéd fUniimited | Unlimited | Urlindited | 6:8X10° | 1:8x107
Mn:54 1.0 Clzazxiol |10, |27x10' {2.9x10% |7.7x10°
Mn-56 . , 3.0x107" 8.1 3.0x107 181 8.0X10° |2.2x107

Mo-93 | Molybdenum.(42) 4.0X10' 1.1X10° |2.0x10' |5.4X10% ‘l4.1x107° |1.1
Mo-99 (a o S 1.0 2.7%10' |6.0x10"" |1.6X10' |1.8X10* 14.8X10°
N-13 Nitrogen (7). 9.0x10" {2.4x10' |6.0x10" |1.6X10* |5.4X107 |1.5x10°
Na-22 {Sodium (11} o 5.0X107! {1.4x10' |5.0x107! [1.4x10' {2.3x10° |6.3x10°
Na-24 - 2.0x107 |5.4 - 2.0x107! |5.4 . 3.2X10° |8.7x10°
Nb-93m Niobium (41) 4.0x10' "|1.1x10°*|3.0x10' |8.1x10®> |8.8 2.4X10%
Nb-94 o B 7.0x10°' |1.9x10" -{7.0x10" |1.9x10 |6.9X107 |1.9x10™
Nb-95 i 1.0 2,7x10" {1.0 2.7x10*  |1.5x10° |3.9x10%
Nb-97 i 9.0X10' 12.4x10" |6.0x10" 11.6X10* 19.9X10° |2.7X10’
_|Neodymium (60) . . {6.0 1.6X10° |6.0x10™" |1.6x10" '|3.0x10° |8.1x10°

L 6.0x107' |1.6x10' |5.0x10"! [1.4x10' |4.,5x10° |1.2x107

Nickel (28) Unlimited | Unlimited | Unlimited | Unlimited |3.0X10 |8.0x10




8/31/07

148 Table A-1—A, and A, VALUES FOR RADIONUCLIDES
Symbolol | Elementand atomic |5, (1pq)| A,(Ci)° |A.(TBa) | ‘Ax(CD) w

149 o g I 1 (TBa/g) | (Ci/g) -
Ni-63 : 4.0x10' |1.1x10° |3.0x10' [8.1X10° 2.1 5.7x10}
Ni-65 B} 14.0x107 |1.1x10% 4.0x107 [1.1X10" |7.1X10° |1.9X107
Np-235 Neptunium (93) 4.0X10' |1.1x10° |4.0x10' |1.1X10° |5.2x10' |1.4x10°
W R 2.0x10' |5.4X10% 2.0 5.4X10' |4.7x10* |1.3X107°
:\I'Vgg')?’s long-- | 19.0x10° '|2.4x107 |2.0X10° |5.4x107  |4.7X10° |1.3X10°
Np-237 _ 2.0x10' |5.4x10° |2.0x107 |5.4X107% |2.6X107° |7.1X10™*
Np-239 - . 120 .|L9x10? |4.0X10 |1.1X10' |8.6X10° |2.3X10°. |
0s-185 |Osmium (76) 1.0 -|2.7x10' |10 2.7x100  |2.8x10% |7.5X10°
0s-191 .| ‘ 1.0x10% [2.7x10% |2.0.  |5.4x10' |1.6x10° |4.4x10°
0s-191m . | 4.0x10" |1.1x10% |3.0x10' |8.1X10? |4.6X10% |1.3X10°
0s-193 - ‘ |5.4x10' |6.0x10™' |1.6X10' [2.0Xx10% |5.3x10°.
0s-194 (a) | R 8.1 . |3.0x10" |8.1 1.1X10' |3.1X10°
P-32 ‘| Phosphorus (15)- 1.4X10% |5.0x107" |1.4x10' . |1.1x10% |2.9x10° ||
p33 o Tamaol o 100 [Lex10°
Pa-230.(a). - |Protactinium.(91): .., [2.0) ;. |5.4X10% | 13.3x10%
Pa-231 c|X T L a0 ¢ 11xd0% [4.0X10% |1.1X107 |1.7X10°3 |4.7x1072
Pa-233. e 5.0 1.4X10% |7.0X10" |1.9X10' |Z.7X10% |2.1X10*.
Pb-201 Lead (82) 1.0 2.7x10' :|1.0 - |2.7x10' |6.2X10% |L.7X10°
Pb-202 RO 4.0X10% |1.1x10% |2.0x10' |5.4X10° |1.2X10™* |3.4X107
Pb-203 : 4.0 1.1X10% 3.0 [g.1x10' |1.1x10* |3.0x10°
Pb-205 _ Unlimited | Unlimited | Unlimited |Unlimited |4.5x10°° |1.2x10™
Pb-210 (a) 1.0 Ja7x10' |5.0x10? |14 |28 7.6x10% |-
Pb-212 (a) 7.0X107 |1.9X10' |2.0x10! '5,&' 5.1%10% |1.4X10° -
Pd-103 (a) Palladium (46) 4.0x10%, |1.1x10° |4.0x10' [1.1x10° |2.8X10° |7.5X10°
Pd-107 N ' Unlimited | Unlimited | Unlimited | Unlimited |1.9X107® |5.1Xx10™
Pd-109 | 2.0 5.4X10% |5.0x10" |1.4x10' |7.9x10* |2.1x10°
Pm-143 Promethium (61) 3.0 . |8.1x10' |3.0 8.1x10'  |1.3X10% |3.4X10°
Pm-144 o 7.0x107" |1.9x10' |7.0x10"! |1.9X10' |9.2X10' |2.5X10°
Pm-145 3.0X10' |8.1x10% |1.0x10' |2.7X10® |5.2 1.4X10° I :

150 ' ' ' ’

151
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Table A-1—A, and A

» VALUES FOR RADIONUCLIDES
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Symbol of | Elementandatomic |5, (rpq)| a,(Ci)° |A2(TBA)| Ax(CQ)" W
radionuctide number {(TBa/a) | (Ci/q)
Pm-147 4.0x10! [1.1x10° |20 5.4x10'  13.4x10' |9.3x10%"
Pm-148m (a) 18.0x10! |2.2x10 |7Zox10! |1.9x10' |7.9%x10% |2.1x10°%
Pm-149 - ) 2.0 . '|s.4x10! ‘|6.0x107" |1.6X100 -|1.5X10% |4.0X10°
Pm-151 _ 2.0 ‘|s.axi0' |6.0x107 |1.6x10' |2.7x10% |7.3X10°
P0-210 Polonium (84) 4.0x10" ‘11.1X10° |2.0X10°? |5.4x100 |1.7X10® |4.5X10°
Pr-142 Praseodymium (59) © |4.0x107! |1.1x10' |4.0x107! |1.1x10! |4.3x10% |1.2x10°
Pr-143 | 130 8.1x10' |6.0x107! |1.6X10" |2.5X10° |6.7x10%
Pt-188 (a) Platinum (78) "0 l2o7x10t [s.ox10t |2.2x10'  |2.5x10% |6.8x10°
Pt-191 ] ‘ “la0 1.1X10% |3.0 8.1x10' |8.7X10° |2.4X10°
Pt-193 ° 3 l4.0x10' |1.1X10° |4.0x10' |1.1x10® 1.4 3.7x10!
-3 Pt-193m ) 11.1x10° |5.0x107" |1.4x10' |5.8%10° |1.6X10°
Pt-195m “12.7x10% |5.0x107 [1.4x10t  |6.2x10% |1.7x10°
|pt-197 ) 5.4X10% |6.0x107 |1.6X10' |3.2X10% |8.7X10°
. [Pt-197m g R L1 207%10% 6.0x107 |1.6X10"  |3.7X10° |1.0X107
Pu-236 . . [Plutonium (94)° - _ - 18:1%10% |3.0x103 |8.1X107? |2.0X10' |5.3X10?
Gpu-237 |V e o0t 2l0k10! [5.4x102 |asx10? |1.2x10°
|Pu-238 _ 2:7X10%" |1.0x10% |2.7x102 16.3x10% |1.7x10*
Pu-239 |2.7x10% |1.0x10° |2.7x10 |2.3x107 |6.2Xx1072
Pu-240 3 2.7x10% {1.0x1073 [2.7x10° |8.4x1073 |2.3x10°?
Pu-241 (a) i 1.1X10° |6.0X10? |1.6 3.8 1.0X10?
Pu-242 : 2.7X10% 11.0x107 2.7X10? |1.5X10™ |3.9x1073
Pu-244 (a) , 1.1X10Y 11.0x107 |2.7X107% 16.7X107 |1.8X10°°
Ra-223 (a) Radium (88) 11ax10? {7.0x10 [1.9x10 [1.9x10° {5.1X10%
Ra-224 (a) Lo 1:1x10% " |2.0x1072 {5.4x10°" [5.9X10° |1.6X10°
Ra-225 (a) 5.4 4.0x10° |1.1x10t |1.5x10° |3.9x10°%
Ra-226 (a) ) 5.4 3.0x107 |8.1x107% {3.7X107? {1.0
Ra-228 (a) i 1.6X10' [2.0x107? |5.4x10°! [1.0x10' |2.7X10?
Rb-81 ~ |Rubidium (37) 2.0 5.4x10' |8.0x10°! 2.2x10' |3.1x105 |8.4X10°
Rb-83 (a) ' 2.0 5.4X10' |2.0 5.4x10' |6.8x10* |1.8x10*
Rb-84 A 1.0 2.7x10* ]1.0 2.7x10%  11.8X10°% |4.7x10*
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Table A-1—A,; and A

2 VALUES FOR RADIONUCLIDES

8/31/07

Symbol:of

Element and atomic

Specific activity

RIS

1 W

radionuclide number A; (TBa)| As(Ci)® |A, (TBa) A;(Ci')b Tearay | cciza)

Rb-86 _ 5.0x10"" |1.4x10? |5.0x10! |1.4x10' |3.0x10° |8.1x10° ||
Rb-87 - ) Unlimited | Unlimited | Unlimited | Unlimited |3.2x10° |8.6x107° ||
Rb(nat) _ Unlimited | Unlimited | Unlimited | Unlimited |6.7X10°% |1.8x10° |
Re-184 Rhenium (75) 1.0 |27x10' |10 -7 |2.7x10' |6.9X10° |1.9x10° ||
Re-184m l 3.0 8.1x10' (1.0 2.7x10* * |1.6x10% |4.3x10° ||
Re-186 2.0 5.4x10' |6.0x107! |1.6x10' |6.9x10° |1.9x10° ||
Re-187 ] Unlimited | Unlimited | Unlimited | Unlimited |1.4x10™° |3.8x10°® ||
Re-188 3 4.0X107" |1.1x10' |4.0x107' |1.1x10' |3.6x10* |9.8x10° |
Re-189 (a) 3.0  |8.1x10' |6.0X107' |1.6x10' |2.5x10* |6.8X10° ||
Re(nat) o c Unlimited Unlimited Unlimitéd Unlimited 0.0 2.4x10°C ||
Rh-99 Rhodium (45) 20, |5.4x10' |2.0° 5.4x10" |3.0x10° |8.2x10* ||
Rh-101 o 4.0 1.1X10% |3.0 ° 8.1x10' |4.1x10' |1.1x10° ||
Rh-102 B 5.0x10°! 11.4x10' |5.0x107! |1.4X10' |4.5x10' |1.2x10% ||
Rh-102m _ 2.0 - |5.4x10'. |2.0° 77 |s.4x10'” |2.3x10% |6.2x10% ||
Rh-103m i 4.0x10' |1.1x10%" |4.0X10" |1.1x10° 1.2x10° |3.3x107 ||
Rh-105 L i e |1.0X107 |2.7X06., |[B0RIG |2.2X101 * |3.1X10° |8.4X10° |
Rn-222 (a) Radon (86) 3.0x10 |8.1 - |4.0x107 |1.1x10" |5.7x10° |1.5x10° ||
Ru-97 . Ruthenium (44) 5.0 . |L4X10% |5.0. 1.4x10* |1.7x10* |4.6x10° ||
Ru-103 (a a 2.0 5.4x10' |2.0 5.4x10' |1.2x10% |3.2x10* ||
Ru-105 3 1.0 2.7X10' |6.0X10"" |1.6X10' |2.5X10° |6.7X10° |
Ru-106 (a S 2.0x10 |5.4- 2.0x10°! |5.4 1.2X10° |3.3x10° ||
S-35 Sulphur (16) 4.0x10% {1.1x10% 13.0 g.1x10" |1.6x10° |4.3x10% ||
Sb-122 Antimony (51 4.0x10* |1.1x10 |4.0x107! 1.1x1o£'_ 1.5x10* 4.ox105 |
Sh-124 _ 6.0x10"" |1.6x10' {6.0x10" |1.6X10' |6.5X10% '|1.7x10% ||
Sb-125 } 2.0 5.4x10' |1.0 2.7x10*  |3.9x10! 11.0x10% ||
Sb-126 . 4.0x10! |1.1x10' |4.0x107' |1.1x10' * |3.1x10° |8.4x10% ||
Sc-44 Scandium (21) 5.0x10:' [1.4X10' |5.0x107! |1.4X10' |6.7X10° |1.8X10’ |
Sc-46 . ' 5.0X10°! |1.4x10' |5.0x107! |1.4x10' |1.3x10% |3.4x10% |]
Sc-47 _ 1.0X10' |2.7x10? |z.0x10"! |1.9x10' |3.1x10* |8.3x10° ||
Sc-48 3.0x107! |8.1 3.0x10" |8.1 5.5x10% |1.5x10° ;I
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Table A-1—A; and A, VALUES FOR RADIONUCLIDES

8/31/07

Symbol of

Element and atomic

Specific activity

radionaclide Tumber A; (TBq)| A,(Ci)° |A, (TBq) A‘,(cnb TBasa) | (Ciza)

Se-75 Selenium (34) 3.0 8.1x10' |3.0 8.1X10' |5:4x10° |1.5x10*
Se-79 i ' l4.0x10' |11x10° {2.0 5.4x10°  |2.6x1073 |7.0x102
Si-31 Silicon (14) 16.0x10°" |1.6x10' |6.0x107! |1.6X10* |1.4x10° |3.9x10’

Si-32 o " laoxio! |Laxio® |s.ox10! |1.4x10' 3.9 0 |Li1x10? -
Sm-145 Samarium (62) Jroxi0! |2.7x10% |1.0x10' |2.7x10% {9.8x10' |2.6X103

Sm-147 _’ L oo Unlimited Unlimited Unlimited | Unlimited }8.5x107! |2.3x10®
Sm-151 : Jaox10b [1.1x10° {1.ox10t |2.7x10%  |9.7x10 |2.6x10}

Sm-153 _ 9.0 |2.4x10% |e.ox107! |1.6x10! |1.6X10* |4.4x10°

Sn-113 (a) Tin (50) 4.0 1.1x10% |2.0 5.4x10'  |3.7x10% |1.0x10*

Sn-117m 3 7.0 1:9X10% [4.0x107! |1.1x10! |3.0x10° |8.2x10°
Sn-119m - _ 14.0x10" {1.1x10% |3.0x10' |8.1x10% |1.4x10? |3.7x10° -
Sn-121m (a) Silgox10t |Lax10% Jo.0x10? |2.4x10 |2.0 5.4X10*

sn-123 _ Cilg.ox10t |2.2%10" |e.0x10? |1.6x10'  |3.0x10% |8.2x10°

Sn:125.- _ goxtot a0t [4.0x107! [Lax10! |4.0x10° |1.1X10°

Sn-126 (a)' . |. A “11.6x10" - |4.0x10°! |1.1x10"  |1.0x107 |2.8X1072
Isr-82 (a)  |strontium (38) - "*l2:ox10']5at LEHni0x10 s |2.3x10° s[6.2x10°
Isr-g5 ~ 2.0 15.4x10! " ]2.0 5.4x10' |8.8x10% |2.4x10°%

Sr-85m . “15.0  71.4x10% {5.0 1.4X10° - |1.2x10° |3.3x107

Sr-87m ) 3.0 18.1x10' |3.0 8.1x10' +14.8x10° |1.3X107

Sr-89 ) " le.0x107! |1.6x10! |6.0x10 1.6X101 11ax10® |2.9x10°

Sr-90 (a) ] 3.0x10" |81 3.0x10" [8.1 51 |14x10?

Sr-91'(a) ] 3.0x107 |81 ' |3.0x10t |8.1 1.3X10° |3.6X10°
|Sr-92 (a) 1.0 2.7x10' |3:0x107! [8.1 4.7X10° |1.3X107

T(H-3) Tritium (1) 4.0x10' |1.1x10® [4.0x10' |1.1x10° |3.6X10% |9.7x10°

E_é—_é)m“ Tantalum (73) 1.0 2.7x10" ‘[8.0x107 |2.2x10' |4.2x10° |1.1X10°

Ta-179 . 3.0x10' [8.1x10° |3.0x10' |8.1X10% " |4.1X10' |1.1X10°

Ta-182 ) 9.0x10"" |2.4x10' |5.0x107" |1.4X10" {2.3x10% |6.2X10°

Tb-157 Terbium (65) 4.0x10% [1.1x10% |4.0x10' |1.1x10® |5.6x107* |1.5x10*

Th-158 i 1.0 2.7x10' {1.0 2.7x10'  [5.6x107! |1.5x10?

Th-160 _ 1.0 2.7x10' |6.0x10" |1.6X10' |4.2x10° |1.1x10*
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Table A-1—A, and A, VALUES FOR RADIONUCLIDES

8/31/07

Symbol of

Element and atomic

Specific activit

radionuclide Cmber A; (TBq) | A, (Ci)° A, (TBa)|. A,(Ci)° . (Cira)
Tc-95m (a)  |Technetium (43) 20 . |5.4x10' |2.0 5.4x10'  |8.3x10% |2.2x10°
Tc-96 I 4.0x107" |1.1x10% "|4.0x107! |1.1x10!  |1.2x10* {3.2x10°
Tc-96m (a) | 4.0x107" 11.1x101 |4.0x107' |1.1X10' |1.4x10° |3.8X10’
Tc-97 - _ ~ |Unlimited | Unlimited | Unlimited | Unlimited |5.2X10™ |1.4X10"
Tc-97m : 4.0x10! |1.1x10° |1.0 2.7X10'  |5.6X107 |1.5x10°
Tc-98 J|8.0x10 |2.2x10! |7.0x107 |1.9x10" |3.2x10° |8.7x10°*
Tc-99 4.0x10' |1.1x10° |9.0x107! |2.4x10' |6.3x107* |1.7x107
Tc-99m i R 1.0x100 |2.7x102 [4.0° 1.1x10°  |1.9x10° |5.3X10°
Te-121 Tellurium (52) 2.0 5.4X10' |2.0 5.4x10'  |2.4x10° |6.4x10°
Te-121m . ) D 5.0 1.4X10° 3[(_5_’ 8.1X10! |2.6X10 7.ox1o3
Te-123m ) 8.0 2.2X10° ;_Q 2.7x10'  ]3.3x10° |8.9x10°
Te-125m 2.0x10" |5.4x10% |9.0x10 |2.4X10' |6.7X10? |1.8X10*
Te-127 . | 2.0x10'  [5.4x10%  |7.0x107! [1.9x10} = |9.8X10% |2.6X10°
Te-127m (a) | 2.0X10%, |5.4x10%, |5.0X10™" |1.4X10'" [3.5X10? |9.4X10°
Te-129 .- |1 ‘ 7.0x10° | 19x10"  |6:0x107" |16X10! * |7.7x10° |2.1X107
Te-120m (@) |} oy j0x10 | Zaxaot okt {Laxaot |11x10’ [3.0x10°
|Te-131m (a) - | 7.0x10°" "[1.9x10" " |5.0x10" |1.4x10' |3.0x10% |8.0X10°
41&;_1_3:_2_@)_ : s 5.0x10°" [1.4x10' {4.0x107! |1.1x10' |3.1x10* |3.0x10°
Th-227 - . - |Thorium (S0) 1.0x10' |2.7x10% |5.0x10° |1.4x10" |1.1x10° |3.1x10°
Th-228 (a) _ ' 5.0x107 |1.4x10' |1.0x10° |2.7x102 |3.0x10! |8.2X10?
Th-229 _ 5.0 1.4X10° |5.0X107° [1:4x107 |7.9X107 |2.1x107
Th-230 - 1.0x10' |2.7%10% |1.0x107 |2.7x10% |7.6X10* |2.1x1072
Th-231 _ 4.0X10" |1.1x10% |2.0x107* |5.4x10" |2.0X10 " |5.3X10°
Th-232 _ Unlimited | Unlimited | Unlimited | Unlimited |4.0X10°° |1.1X107
Th-234 (a) _ 3.0X107' |8.1 3.0x1070 |8.1 8.6X10% |2.3x10*
{Th(nat) ] Unlimited | Unlimited | Unlimited | Unlimited |8.1X10° |2.2X10”
Ti-44 (a) . Titanium (22) 5.0X107" |1.4x10' |4.0X107' |1.1X10' 6.4 1.7X10%
T-200 ~ |Thallium (81) 9.0x10" |2.4x10' |9.0x107' |2.4x10' |2.2x10% |6.0X10>
TI-201 - ‘ 1.0x10' |2.7X10% |4.0 1.1X10%  |7.9X10% [2.1X10°
T1-202 2.0. 5.4x10' |2.0 5.4x10' ]2.0x10° {5.3x10%
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Table A-1—A; And A, VALUES FOR RADIONUCLIDES

8/31/07

Symbol 6f

Element and atomic

radionuclide

number

ALiiﬁQl

A; (TBq)

Specific activity

(TBa/g)

(Ci/a)

T1-204

1 1.0x10"

17.0x107*

1.7x10!

4.6X10°

Tm-167

Thulium (69)

2.0

8.0x10!

3.1X10°

8.5X10%"

Tm-170

6.0x107}

2.2X10°

6.0X10°

Tm-171

4.0x10!

‘14.0x10?!

4.0x10!

1.1x10°

U-230 (fast

lung
absorption)
(a)(d)

Uranium (92)

'

- 14.0x10t

1.0x107!

1.0X10°

12.7x10°

U-230
(medium lung
absorption)
(a)e)

4.0x10%

"14.0x1073

1.1x10t

1.0X10°

2.7x10%

U-230 (slow

(@)(f) - s

“ol3.0X10t

yih,

3.0x1073

8.1X107?

1.0x10°

2.7X10% |

lung :
absorg tion) (d)

4.0x10!

1.0X1072

2.7X107!

8.3X107*

2.2x10!

“1U-232

(medium'ldng
absorption) (e)

1’ 17.0x10°

1.9x10™?

8.3x107"

2.2x10

"1U-232 (slow

lung
absorption) (f)

1.0x1073

2.7X10°?

8.3x10}

2.2x10'

-11.0x10t

U-233 (fast

lung :
absorption) (d)

. 14.0x10°

9.0X107?

| 3.6x107

9.7X10°3

U-233

(medium lung .

absorption) (e)

4.0x10*

2.0X1072

5.4X10°%

9.7x10°?

3.6x10™

U-233 (slow

lung

absorption) (f)

4.0x10}

1.1X103.

6.0X1073

1.6x107}

3.6X10™

9.7x107

U-234 (fast
lung :
absorption) (d)

4.0x10!

1.1X10%

9.0X1072

2.3x10°*

6.2X1073

U-234

{medium lung .

4.0x10*

1.1x10°

2.0X1072

5.4x10!

2.3x10%

6.2X1073

absorption) (e)
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Table A-1—A; and A

2 VALUES FOR RADIONUCLIDES

8/31/07

Symbol of

Element and atomic

Specific activity

-\b b

radi?n.u‘g_.lide number -|A1(TBa) | A;(Ci) Az_iI.B.‘l). A,"(_LC' (TBa/q) | (Ci/a)
U-234 (slow 4.0x10' |1.1x103 |6.0x107 |1.6x10! |2.3x10* |6.2x1073
lung )

absorption) (f) .

U-235 (all lung | Unlimited | Unlimited | Unlimited | Unlimited |{8.0x10°® |2.2x107
absorption. ' Lo

types) :

{a).(d).(e).(f) - A S ,
U-236 (fast Unlimited | Unlimited | Unlimited {Unlimited |2.4X10°° |6.5X10°°
lung ' ‘

absorption) (d) :

U-236 - _ 4,010 11.1x10% [2.0x1072 |5.4x107' |2.4x10° |6.5x10°°
{medium lung

absorption) (e)

U-236 (slow y S )

lung _ la.0x10' [1.1x103 |6.0x103 |1.6X10' {2.4X10°° |6.5X107°
absorption) (f) .
U-238 (all lung |_ Unlimited | Unlimited Unlimited Unlimited |1.2x1078 ?;.4X30'7 v
.absorption . o )

types)-

d).(e).(f ) .
U (nat) | | Unlimited |Unlimited | Unlimited | Unlimited. |2.6x10°® |7.1x10"
U (enriched to |_ "~ “. | Unlimited | Unilimited | Oflimited | Unlimited |See See . .
20% or less) Table A-. {Table A-
1(q) : 4 14
See (See

U (dep) _ Unlimited |Unlimited | Unlimited {Unlimited {Table A- |Table A-.
V-48 Vanadium (23) “4.0x100 |11x10t 4.0x107?! {1.1x100  |6.3x10° |1.7X10°
V-49 - 4.0x10' |1.1x10% |4.0x10' |1.1x10® |3.0x10% |8.1X10°
W-178 (a) Tungsten (74) 9.0 - |2.4x10% |5.0 1.4X10° |1.3x10° |3.4x10°
W-181 _ 3.0x10' |8.1x10° |3.0x10' |8.1X10° |2.2X10% |6.0X10°
W-185 _ Jla.0x10! {1.1x10%" [8.0Xx10! |2.2x10' ]3.5X10° |9.4X10° -
W-187 ) 2.0 5.4X10% |6.0x107! {1.6X10* |2.6x10* |7.0Xx10°
W-188 (a _ 4.0x10t 11.1x10* |3.0x10' |8.1 3.7X10° |1.0x10*
Xe-122 (a) Xenon (54) 4.0x10" |1.1X10' |4.0x10"" {1.1x10' |4.8x10* |1.3x10°
Xe-123 ] ' 2.0 | |5.4x10' |7.0x10' [1.9X10' ]4.4X10° |1.2X10’
Xe-127 B 4.0 1.1X10% |2.0 5.4x10' |1.0x10® |2.8x10°
Xe-131m _ 4.0x10' |1.1x10® {4.0x10! |1.1x10® |3.1x10% |8.4x10°
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Table A-1—A, and A, VALUES FOR RADIONUCLIDES °

8/31/07

Symbol of Element and atomic ' Specific activity
radionuclide e ber |A, (TBa) | A,(C)° A, (TBa)| A.(Ci)° ,
racionucice numoer o ‘ . (TBa/q) | (Ci;
Xe-133 - 112.0x10" |5.4x10% |1.0X10' |2.7X10% |6.9X10% |1.9X10°
Xe-135 - 3.0 8.1x10' |2.0 5.4X10' |9.5x10* |2.6X10°
Y-87 (a) Yttrium (39) 1.0: 2.7x10' 1.0 2.7x10'  |1.7x10* |4.5X10°
Y-88 _ 4.0x10° |1.1x10" |4.0x10°! |1.1x10" |5.2x10% |1.4x10°
Y-90 _ 3.0x1077 (8.1 3.0X10™* 8.1 2.0x10* |5.4x10°
Y-91 6.0x10" |1.6x10! |6.0x107! |1.6x10' |9.1x10? |2.5x10°
Y-91m ) 2.0 5.4X10% |2.0 5.4x10'  |1.5x10° |4.2x107
Y-92 _ 2.0X10" |5.4 12.0x107! |5.4 3.6X10° |9.6X10°
Y-93 _ 3.0x10" [8.1  [3.0X10! |8.1 1.2X10° |3.3x10°
Yb-169 Ytterbium (70) 4.0 1.1x10% |10 2.7x10' |8.9x10% |2.4x10%
Yb-175 ] 13.0x10" [8.1x10% [9.0x10" |2.4x10! |6.6X10° |1.8X10°
Zn-65 zinc (30) 2.0 5.4X10' |2.0. 5.4X10°  [3.0x102 |8.2X10°
Zn-69 - 3.0.-  |s.ax10' |e.0x10? |1.6X10' |1.8x10° |4.9X10’
Zn-69m (a 3 I 16.0x10" |1.6X10' ]1.2X10° [3.3X10°
Zr-88 Zirconium (40). ' 3.0 8.1X16' |6.6X10% |1.8x10°*
2r-93 ] LT ited | Unlimited | Unlimited |9.3%10° |2.5x107%"
Zr-95 (a) 8.0x10™"' |2.2x10' |7z.9x10* |2.1x10°
Zr-97 (a) 3 4.0x10! {1.1x10'  |zaxi0® |1 9x1o6

@ A, and/or-A, values include contributions from daughter nuclides with half-lives |ess than 10 days.

‘® The values of A, and A, in Curies (Ci) are approximate and for information onlv the requlatory standaﬂrd

~units are Terabecquerels {TBq), (see Appendix A to Part 71 - Determination of A; and A,, Section 1.).

radiation level at a prescribed distance from the source.

*¢ The quantity may be determined from a measurement of the rate of decay or a measurement of the

¢ These values apply only to compounds of uranium that take the chemical form of UFﬁ. UO,F; and

"UO,(NO3); in both normal and accident conditions_of transport.

¢ These values apply only to compounds of uranium that take the chemical form of UOs, UF,, UClL, and

hexavalent compounds in both normal and accident conditions of transport.

f These values apply to all.compounds of uranium other than those specified in notes (d) and (e) of thlS

table,

9 These values apply to unirradiated uranium only.

"A,=0.1TBqg (2.7 Ci) and A, = 0.001 TBq (0.027 Ci) for Cf—252 for domestic use.

A =0 74 TBq (20 Ci) for Mo 99 for domestlc use,
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

| o etivity, | ALY || activity limit | Activity limit
: (Ba/a) (Ci/a) (Ba) (€
Ac-225 Actinium (89) 1.0x10! 2.7x1071° 1.0x10* 2.7X10”7
Ac-227 3 1.0X107! 2.7x10° 12 1.0x103 |2.7x10°8
Ac-228 ) X 1.0X10! 2.7x10°% 1.0x10° 2.7X107°
AQ-105 Silver (47) 1.0x10? 2.7x107  |1.0x10° 2.7x10°
Ag-108m (b) P 1.0x10% 2.7x10° 1.0x10° 2.7X107
Ag-110m 1.0x10° 2.7X10710 1.0x10° 2.7X10°
Ag-111 ; 1.0x10° 2.7x108 1.0X10° 2.7X107°
Al-26 Aluminum (13) 1.0X10} 2.7x107%0 1.0X10° 2.7x10°®
Am-241 - |Americium (95) ©  |LO 2.7x10°" 1.0x10* . |2.7x107 .
Am-242m (b) | S 1.0 2.7%10° 1.0x10° 2.7%107
Am-243 (b) | o 0 2.7x10° 1 1.0x10° 12.7x10°®
Ar-37° [Argon (18) - |2zx10® 1.0x10° 2.7%10°3
Ar-39 - N : 2710 . |1.0x10° 2.7%x107 . -
Ar-al L S ]1.0x10 L |2.7xa00 1.0X10? |2.7x107
As:72: i | AfSenic (33)HTTS koK ©i7xa0:0 1.0x10° 2.7X10°°
As-73 - - 27x10® |roxio’ 2.7x10°
As-74 ) 2.7x107%° 1.0x10°8 2.7X10°%
As-76 ) 2.7x10° ., .|LOX10° |27x10%
As-77 R 2.7x10°® - 7|1.0Xi0° 2.7X107 ¢+
At-211 *|Astatine (85) 2.7x10%8 1.0X10 2.7%10%
Au-193 | Gold (79) 2.7%10% 1.0x10’ 2.7X10°
Au-194 2.7X1071° 1,0X10° 2.7X10°5
Au-195 _ 2.7x10°° 1.0X10’ 2:7x10™
Au-198 ) 2.7x10°° 1.0x10° 2.7X10°
Au-199 . 2.7X10°° 1.0x10° 2.7X10°°
Ba-131 Barium (56) 2.7X10°° 1.0X10° 2.7X107
Ba-133 i 2.7x10°° 1.0X10° 2.7%10°5
|Ba-133m } 2.7x10° 1.0x10° 2.7X10°°
Ba-140 (b) 2.7X107%° 1.0X10° 2.7x10°°
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Table A-2—EXEMPT MATERIAL ACTIVITY 4C0NCENTRATION.S AND EXEMPT CONSIGNMEMNT

Symbol of
radionuclide

Element and atomic.
number

Activity

concentration

- for exempt

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity

concentration

for exempt

Activity limit
for exempt

Activity limit
for exempt

consignment

consignment

m;terial,_ &2&5}3_] (Ba) (Ci)
Be-7 Beryllium (4) 1.0x10° 2.7x10°8 1.0X10’ 2.7x10™* |
. 1.0x10* 2.7x10”7 1.0X10° 2.7%10°° |
Bismuth (83) 11.0x10? 2.7X1071° 1.0x10° 2.7X10°° |
] ‘ 11.0x10" 2.7X10°%° 1.0X10° 2.7X10°° |
1.0x10 2.7x107%° 1.0X10° 2.7X10°° |
~|1.0x103 2.7x10 1.0x10° 2.7X107 |
_ - |1.0x10! 2.7x10°*° 1.0X10° 2.7x10°® |
_ |1.0x10" 2.7%1071° 1.0x10° 2.7x10°% ||
Berkelium (97) 10 2.7x10° 1.0x10° 2.7x10”7 |
] o | 1.0x10 2.7X10°® 1.0X10° 2.7%10° |
| Bromine (35) 1.0x10* |2.7x10°%0 1.0X105 2.7x10°¢ ||
Br-77 _ -11.0x10? 2.7X10° 1.0X10° 2.7X10°° |
Br-g82 . ...t ]Loxao! 2.7x10*° 1.0X10° . 2.7X10°° |
c-11 Carbon (6) ™~ .. _=10X10L - - |2.7X10°% . .. |1.0x10° 2.7x10° |
C-14 . e - Jiioxzo* 2.7x107 1.0X107- 2.7x1047
( Calcium (20) £.0X10°. 2.7X10° 1.0x10’ 2.7x10°% |
) o 1.0x10* 2.7x107 1.0x10’ 2.7x10% ||
- . 1.0x10* 2.7x107%° 1.0x108. 2.7X107° i
Cadmium (48) - 1.0x10* 2.7X10°7 1.0X10° 2.7x10° .00 ||
] . 1.0x10° 2.7x10°® 1.0X10° 2.7x10° ||
Cd-115 _ |1.0x10? 2.7X10° 1.0x10° 2.7X10°° |
Cd-115m ] 1.0X10° 2.7X10°® 1.0X10° 2.7X10° |
Ce-139 Cerium (58)° 1.0X10? 2.7x10°° 1.0x10° 2.7X10°° |
Ce-141 ] | 1.0X10? 2.7%10° . |1.0xX10’ 2.7%10° |
Ce-143 i 1.0X10? 2.7x10°° 1.0X10° 2.7x10°° |
Ce-144 (b) 3 -{1.0x10? 2.7x10°° 1.0x10° 2.7x10°® l
Cf-248 Californium (98) 1.0x10" 2.7X1071° 1.0x10° 2.7x10”7 |
Cf-249 1 ' 110 2.7x10°1 1.0X10° 2.7x10°® 1
Cf-250 1.0x10* 2.7x10°1° 1.0x10* 2.7X1077 |
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Table A- 2 EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity ACtivity | »cyivivy limit | Activity limit
Sy_@ibd_l 9f "] Element and atomic. %‘%ﬂ Qm%i%%ﬂ for exempt for gxempt
radloql.ff:ﬁpde ~ number “material material »cons(:gjanent cops&ment
(Ba/g) (Ci/a)
Cf-251 3 1.0 2.7X107t - 1.0x103 2.7X10°8
Cf-252 _ 1.0x10" 2.7X10%° 1.0x10* 2.7X10”7
Cf-253 _ 1.0X10? 2.7%x10°° 1.0X10° 2.7X10°°
Cf-254 } . 1.0 2.7x10°11- 1.0x10° 2.7x108
Cl-36 Chlorine (17) 1.0x10% 2.7x10”7 1.0X10° 2.7X107°
Cl-38 - o 1.0x10* 2.7X10°1° 1.0x10° 2.7X10°°
Cm-240 Curium (96) 1.0X10? 2.7X10° - 1.0X10° 2.7x10°
Cm-241 _ " 1.0X10? 2.7X10°°% 1.0x10° 2.7X107
Cm-242 _ 1.0x10? 2.7X10°° " © | 1.0X10° 2.7X10°°
Cm-243 ] 1.0 2.7x10 7 |rox10t  |2.7x107
Cm-244 _ 1.0X10} 2.7x1070 1.0x10% 2.7X107"
Cm-245 1.0, 2.7x10°M 1 1.0x10° 2.7x10°®
Cm-246 1.0 Cj2zxiott | 1.ox10° 2.7x10°®
Cm-247 1.0 l2zxot JLoxae® . |2.7xa07
Cm-248,", " .| o 0,7 27X | 1.0x10° 2.7x10°8
Co-55  |Cobalt'(27) 1.0X10* 2:7x10™° | 1.0x10° 2.7x10°°
Co-56 3 1.0x10" 2.7X107° 1.0X10° 2.7X10°°
Co-57 - 1.0x10? 2.7X107? ‘| 1.0x10° 2.7X10°°
Co-58 _ 1.0X10* 2.7x101°  |1.0x10° 2.7X107
Co-58m ] 1.0x10° 2.7x107 1.0X107 2.7x10”
Co-60 ] o 1.0X10* 2.7X10°%° 1.0X10° 2.7x10°
Cr-51 Chromium (24) 1.0x10° ~  |2.7x10°® 1.0x10’ 2.7X107
Cs-129 Cesium (55) 1.0X10? 2.7x10°° 1.0X10° 2.7X10°°
Cs-131 _ 1,0X10° 2.7X10°® 1,0X10° 2.7X107°
Cs-132 B 1.0x10* 2.7X10° 1.0X10° 2.7%10°°
Cs-134 _ 1.0x10* 2.7x101° 1.0x10* 2.7x10”7
Cs-134m ) 1.0x10° 2.7X10°® 1.0X10° 2.7X10°°
Cs-135 B 1.0x10* 2.7X10”’ 1.0x10’ 2.7x10°*
Cs-136 3 1.0x10t 2.7x10°10 1.0X10° 2.7X10°°
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

"~ ACTIVITY LIMITS FOR RADIONUCLIDES

| gttty | BSIVIN | Activity limit | Activity limit
Symbol of Element and atomic ‘;g: exempt - for exempt for exempt for exempt
radionuclide number : mp " consignment | consignment
- D material material -
" (BaZa) (Ci/a) (Ba) (€
Cs-137 (b) 1.0x10} 2.7X10°10 1.0x10* 2.7x107 ||
Cu-64 Copper (29) 1.0X10° 2.7X10°° 1.0X10° 2.7X10°° |
Cu-67 _ 1.0x10 2.7X10°° 1.0X10% 2.7X10° |
Dy-159 | Dysprosium (66) (1.0x10% 2.7x10°® 1.0x10’ 2.7X10°* |
Dy-165 ; “|1.0x103 2.7X10°8 1.0X10° 2.7x10°° |
Dy-166 . |1.0x10° 3.7X10°® 1.0x10° 2.7X10°8 |
Er-169 Erbium (68) .. |1.0x10* 2.7x1077 1.0x10’ 2.7x107* |
Er-171 _ 11.0x10° 2.7x10%° 1.0x10° 2.7x10% ||
Eu-147 Europium (63) | 1.0x10? 2.7X10°° 1.0X10° 2.7x10°% - ||
Eu-148 i o ~|1.0x10t 2.7x107%° 1.0x10° 2.7x10% " - |
Eu-149 ) . |1.0x10? 2.7X10°° 1.0X107 2.7x10* 1]
Eu-150 (short. | 1.0X10° [2.7x10°% 1.0X10° 2.7X10° ‘
B e e Jieaet Lo ieaet  |azaot ]
Eu-152 - - |Lox10! [2.7%10°10 1.0x10% " 2. 7x10 ||
Eu-152m X 1.0X102 2.7x10°° 1.0X10° |2.7x10°8 |
Eu-154 3 1.0x10* 2.7X1071° 1.0X10% 2.7%X10°5 ¢ |
Eu-155 3 1.0X10° 2.7X10°° 1.0X107 2.7x10* |
Eu-156 ] 1.0x10 2.7x107%0 1.0X10° 2.7x10°° |
F-18 * | Fluorine (9) 1.0X10" 2.7x10°*° 1.0x10° 2.7X107 |
Fe-52 Iron (26)" - 1.0x10* 2.7x107%° 1.0x10° 2.7X1073 |
Fe-55 _ 1.0x10% ‘ 1.0X10° 2.7X10° |
Fe-59 3 1.0x10* 1.0x10° 2.7x10°° |
Fe-60 ] 1.0X10? 1.0X10° 2.7x10°° |
Ga-67 Gallium (31) 1.0X10° 2.7X10° 1.0x10° 2.7X107° |
Ga-68 . ' 1.0X10! 2.7x1071° 1.0X10° 2.7x10°° |
Ga-72 A 1.0x10! 2.7x10°%0 1.0X10° 2.7x10°8 |
Gd-146 ‘| Gadolinium (64) 1.0x10* 2.7x10°%0 1.0x10° 2.7X10°° |
Gd-148 3 1.0x10! 2.7x10°1° 1.0X10* 2.7X10”7 |
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CON_SIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

Ca | octiaty, | RStV | Activity limit | Activity limit
Symbol of Element and atomic for exempt | for exempt for exempt | for exempt
‘radlon_ut;:llde numbgr material . material cqns&;nent cons&z}ment
(Ba/q) (Ci/g)
Gd-153 . 1.0X10° 2.7x10°° 1.0X10’ 2.7x10"*
Gd-159 i 1.0x10% 2,710 1.0X10° 12.7X10°°
Ge-68 | Germanitm (32) 1.0x10! 2.7x10"° 1.0X10° 2.7X10°°
Ge-71 ] o 1.0X10° 27x107  |L.0x10° 2.7x107
Ge-77 _ 1.0x10*! 2.7x107"° 1.0X10° 2.7x10°
Hf-172 Hafnium (72). 1.0x10* 2.7X107%" 1.0x10° 2.7X107
Hf-175 ) L 1.0x10? 2.7X10°% 1.0x10° 2.7X107°
Hf-181 ) 1.0x10* 2.7X1071%° 1.0x10° 2.7X107
Hf-182 - _ o 1.0X10° 2.7X10° 7 1.0X10° 2.7X107
Hg-194- Mercury (80). - 1.0x10! 2.7X1071%" 1.0x10° 2.7X10°
Hg-195m ] ' 1.0X10? 2.7X10°7  |1.0X10° 2.7X10°°
Hg-197 . ) 1,olx1‘o2 |2.7x10° 1.0X10’ 2.7X1Q‘4‘ ,
Hg-197m 1.0X10’ 2.7x10° | 1.0x10° 2.7x10°
Hg-203 _ 1.0X10? 2710 1.0X10° 2.7%x10°%
Ho-166" ..., Holmium(67) " = ~"|10X10% """ |2.7x10% -~ |1.0X10° 2.7x10°°
Ho-166m . 1,0x10* 2.7X107"% 1.0x10° 2.7X107°
1-123 |lodine (53) - 1.0X10? 2.7X10° 1.0x10’ 2.7x107"
1-124 B} 1.0X10" 2.7x10°%° 1.0x10° 2.7X107°
1-125 ) 1.0X10° 2.7x10°® 1.0x10°  |2.7x10°
1-126 } 1.0X10? 2.7x107° 1.0X10° 2.7X107°
1-129 _ 1.0X10? 2.7X107% °  |1.0X10° l2.7x10°
1-131 ] 1.0X10? 2.7X10°° 1.0x10° 2.7x10°5
1-132 ] 1.0X10} 2.7x1071° 1.0x10° 2.7x10°¢
1-133 - 1.0X10" 2.7X10°1° 1.0x10° 2.7x107°
1-134 ) 1.0X10" 2.7X10°° 1.0x10°  |2.7x10°%
1-135 . . 1.0x10" 2.7X10°7%¢ 1.ox10®  |2.7x10°
In-111 Indium (49) 1.0X10° ?M 1.0x10° 2.7X107
In-113m } 1.0X10° 2.7x107° 1.0x10° 2.7X107°
In-114m 1.0X10° 2.7x10°° 1.0x10° 2.7X107
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of EIeméht and atomi§ con‘:::tr:‘t,;;tion conlc\:::‘t,rl;tion W W
radionuciide pumber | ferexemet .’ for exempt —sg)n:‘“—t ””é}i‘t
(Ba/g) (Ci/a)

In-115m ] 1.0X102 2.7x10° 1.0X10° 2.7x10°% ||
Ir-189 Iridium (77) 1.0X10? 2.7X10°° 1.0x10’ 2.7x10°* |
Ir-190 3 c 1.0x10* 2.7x10°10 1.0x10° 2.7x10°° |
Ir-192 i 1.0x10* 2.7X10°710 1.0X10* 2.7x107 |
1r-194 ) | 1.0X10? 2.7x10° 1.0X10° 2.7x10° l
K-40 Potassium (19) 1.0X102 2.7x10°° 1.0x108 2.7X107° |
K-42 '_ ' 1.0X102 2.7X107° 1.0x10° 2.7x10°° |
K-43 i 1.0X10* 2.7x10°19 1.0x10° 2.7x10° ||
Kr-81 | Krypton (36) 1,0x10* 2.7x107 1.0X10’ 2.7x10% - ||
Kr-85 i 1.0x£0° 2.7X10° 1.0x10° 2.7x107 |
Kr-85m i 1.0x103 2.7x10°8 1.0x10%° 2.7x10’? |
Kr-87 ] 1.0X10? 2.7X10° 1.0x10°  j2zxao? . ]
La-137 Lanthanum (57) 1.0x10* 2.7X10°8 11.0x107 2.7x10% |
La-140 S el mjnoxgot . 27x30°° j1ox10° . |2.7x10® ¢ ]
Lu-172 Lutetium (71) 1.0x10! 2.7%10°1° 1,0X10° 2.7%10° "+ ||
Lu-173 _ 1.0x10° 2.7x10°° 1.0x10” . ¢ |2.72x10°* |
Lu-174 g 1.0X10? 2.7X10° 1.0X107 2.7x10% |}
Lu-174m 1.0X102 2.7x10° 1.0X107 2.7X10™ |
Lu-177 3 ’ 1.0x10° 2.7x10°® 1.0X10’ 2.7x10% |
Mg-28 | | Magnesium (12)’ 1.0x10" |2.7x10°%° 1.0X10° 2.7x10°% ||
Mn-52 ' IManganese (25) 1.0x10? 2.7x10°%° 1.0Xx10° 2.7X107 |
Mn-53. . 1.0x10* 2.7X107 1.0X10° 2.7X10°2 |
Mn-54 i 1.0x10 2.7%10°10 1.0X10° 2.7X10° |
Mn-56 ) 1.0x10! 2.7x10°%° 1.0x10° 2.7x10°® ]
Mo-93 Molybdenum (42) 1.0x10° 2.7x10°8 1.0x10°8 2.7x107° |
Mo-99 - ‘ 1.0X10? 2.7x10° 1.0X10% 2.7X10° l
N-13 Nitrogen (7) 1.0X102 2.7X10° 1.0X10° 2.7%10°2 11
Na-22 Sodium (11) 1.0X10* 2.7x10°%° 1.0x10° 2.7X10% |
Na-24 1.0x10? 2.7x10°1° 1.0x10° 2.7x10°® I
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able A -2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

Activity

concentration

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity

concentration

Activity limit

Activity limit

(Ba/q) (Ci/g)
Nb-93m Niobium (41) 1.0x10* 2.7x10”7 1.0x10’ 2.7x10°*
Nb-94 ) 1.0x10? 2.7x10°1° 1.0x10% 2.7X10°°
Nb-95 ) 1.0X10" 2.7X107%° - 1.0X10° 2.7X107°
Nb-97 _ 1,010 2.7X107%% 1.0X10° 2.7X10°°
Nd-147 Neodymium (60) 1.0X10° 2.7X107° 1.0x10°% 2.7X107°
Nd-149 B} 1.0X10? 2.7X107° " |1.0X10% 2.7X10°°
Ni-59 Nickel (28) 1.0x10* 2.7X107" 1.0x10° 2.7x107
Ni-63 _ 1.0X10° 2.7X10° " |1.0x10° 2.7x107
Ni-65 ] o 1.0x10* 127x10%° ~ |1.0x10° 2.7X10°
Np-235 Neptunium (93) 1.0X10° 2.7x10° © |L.0x10’ 2.7X107"
W ] 1.0x10° 2.7%10°° 1,0X107 2.7X10*
W» . 1 Qx162 . -:_2:.;7>§'10‘9 - |Loag® 2.7X10°¢
Np-2371(b) , | 1.0 et | Loxio? 2.7x10°
Np-239 - L. o LoXie? " |2.2x0° 1.0X10’ 3.7x10°
0s-185 Qsmium (76) 1.0x10* 2.7X107"0 1.0X10° 2.7X107°
0s-191 e 1.0X10° 2.7x10°%° 1.0Xx10’ 2.7x10°*
0s-191m 1.0x10° 2.7X10°8 1.0x10’ 2.7%10™*
0s-193 ) 1.0X102 2.7X10°° 1.0x10° 2.7X107°
0s-194 B | 1.0X10° 2.7X10°° 1.0x10° 2.7x10°°
P-32 Phosphorus (15) 1.0X10° 2.7x10°8 1.0X10° 2.7x10°
P-33 . ‘ 1.0X10° 2.7X10°® 1.0X10° 2.7X107
Pa-230 Protactinium (91) ' 1.0X10" 2.7x107"° 1.0x10° 2.7X107
Pa-231 i 1.0 2.7x10°M 1.0%10° 2.7x10°8
Pa-233 : 1.0X10° 2.7x10°° 1.0x10” " " |2.7x107°
Pb-201 Lead (82) 1.0x10* 2.7x10°%° 1.0x10° 2.7x107°
Pb-202 _ 1.0x103 2.7x10°8 1.0x10° 2.7x107°
Pb-203 N 1.0X10? 2.7X107°" 1.0x10° 2.7X107°
Pb-205 1.0x10* 2.7X10”7 1.0X107 2.7x10°*




215
216

217

218
219

8/31/07

MWWW

ACTIVITY LIMITS FOR RADIONUCLIDES

. ] K con%i‘on con‘::cTz_—i‘t’:;—%ion Activity limit | Activity limit
radionuciide | number - | fereemot | for exempt ci"’,fsz.;.;%i‘,’é’ﬁt CZ°JS‘;@._:‘5)—;,"1£.‘“
{Bg/q) (Ci/a)

Pb-210 (b) 1.0x10! 2.7x10°*° 1.0x10* 2.7X1077 |
Pb-212 (bY 1.0X10" 2.7X10°10 1.0X105 2.7x10°% I
Pd-103 Palladium (46) 11.0x10° 2.7x10°8 1.0x10° 2.7x10°3 |
Pd-107 ] 1.0X10° 2.7%10°° 1.0x10° 2.7x107 |
Pd-109 1.0X10° 2.7x10°8 1.0%10° 2.7X10° |
Pm-143 Promethium (61) 1.0X10? 2.7x10°° 1.0x10° 2.7x10° ]
Pm-144 } 1.0x10* 2.7X10*° l1.0x10° 2.7x10° ]
Pm-145 i 1.0X10° 2.7x10°8 1.0X107 2.7x10°* |
Pm-147 3 _loxiof 2.7X107 1.0X10’ 2.7x10* ]
Pm-148m 1.0x10* 2.7X107%° 1.0x10° 2.7x107° - ||
Pm-149 . 1.0x103 2.7x10°8 -1 1.0X10° 2.7X107° |
Pm-151 ] . |L0x10? 2.7%10°° 1.0X10° 2.7x10°% ||
P0-210 Polonium (84) . |1.0x10! 2.7X10°1° 1.0X10% 2.7X107 l
Pr-142 Praseodymilim. (59) ... 1.0X10? 2.7X10°° J1.0x10° 2.7x10°% " |
Pr-143 i o “11.0x10° 2:7X10"7 1.0X10° 2.7X10°5 o |
Pt-188 Platinum ( .Zﬁ). 1.0x10* 2.7x1071° 1.0x10° 2.7X107° l
Pt-191 _ 1.0X10? 2.7x10°° 1.0x10° 2.7x10° |
Pt-193 : 1.0x10° 2.7x1077 1.0X10’ 2.7X107* |
Pt-193m 3 1.0x10° 2.7x10°® 1.0x107 2.7x107% - |
Pt-195m 3 1.0x10? 2.7X10° 1.0X10° 2.7x10°° l
Pt-197 ] 1.0X10° 2.7x10° 1.0X10° 2.7x10° |
Pt-197m 1.0X10? 2.7X10°° 1.0X10° 2.7X107° |
Pu-236 ;Plutoniu}n 94 1.0x10! 2.7x10°10 1.0x10* 2.7x10”7 1]
Pu-237 A ' 1.0X10° 2.7x10°8 1.0x10’ 2.7x10™* 1
Pu-238 ) 1.0 2.7x10°H 1.0x10* 2.7X1077 |
Pu-239 } 1.0 2.7x10°1 1.0x10* 2.7X10”7 |
Pu-240 i 1.0 2.7x107M 1.0X10° 2.7x10°® |
Pu-241 ) 1.0X10? 2.7X10°° 1.0x10° 2.7X10° |
Pu-242 1.0 2.7x101 1.0x10*% 2.7X1077 |
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Sy_mt_:v_g_il' 9f E!ement and atomic m m Mp_t _f_gr__g_x_e_m__ﬂ

radlonugllde‘ number “material material consflgj-rlnent constc—r;lment

(Ba/g) (Ci/g)

Pu-244 _ ‘ 1.0. 2.7x10" © |1.0x10° 2.7X1077 I
Ra-223 (b) Radium (88) 1.0X10? 2.7x10°° 1.0X10° 2.7x10°® |
Ra-224 (b), |_ 1.0X10" 2.7X10°%° 1.0X10° 2.7x10°® |
Ra-225 . |_ 1.0X10? 2.7x10°% 7" |1.0x10° 2.7X10°8 |
Ra-226 (b) ) . 1.0X10! 2.7%10° 1.0x10* 2.7X10”’ |
Ra-228 (b)  |_ o 1.0x10! 2.7X107° 1.0X10° 2.7X10°° |
Rb-81 Rubidium (37) 1.0x10% 2.7x107%0 - 1.0X10° 2.7X10°° |
Rb-83 1. " 1.0X102 2.7X107° 1.0x10°8 2.7X107° |
Rb-84 ] 1.0X10" 2.7x107%  |1.0x10° 2.7x10° |
Rb-86 . 1.0X10? 2.7X107° " 1.0X10° 2.7x10% - ||
Rb-87 1.0x10* l2.7x107 - 1.0X10’ 2.7X10* |
Rb(nat) I o 1.0x10% 2.7x107°" 1.0X107 2.7x10% - ||
Re-184 . |Rhenium (75) 1.0x100 © |27x10%%7 0 |Lox10® | |27x10° . ||
 |Re-184m ; 1.0X10” 27x10° 7 rox10®  2zxi0® ||
. |Re-186° ... |F L,0X10° Jazx10® | Loxaof 12.7x107% |
Re-187 . 1.0x108 2.7X10° 1.0X10° |2.7x10° |
Re-188 ] 1.0X10? 12.7x10%  |1.0x10° 27x10° ||
Re-189 ] 1.0X10 2.7x10°  © |1.0x10° 2.7x10° ||
Re(nat) - ] 1.0X10° 2.7x10°° | 1.0x10° 2.7x107 ||
Rh-99 Rhodium_(45) 1.0x10! 2,710 1.0x10° 2.7X107° |
Rh-101 . : 2.7X10° 1.0X107 2.7X10™ |
Rh-102 1.0X10" 2.7x10°%° 1.0x10° 2.7x107° ||
Rh-102m 1.0X10% 2.7X10°° 1.0x10° 2.7x10° ||
Rh-103m N 1.0x10° 2.7x107 “11.0x10® 2.7X103% |
Rh-105 ) 1.0X10° 2.7X10° 1.0x10” " 2.7%10°% I
Rn-222 (b) Radon (86) 1.0X10" 2.7X10°"° 1.0x10° 2.7x107* |
Ru-97 Ruthenium. (44) 1.0x10? 2.7X10°° 1.0x107 2.7x10°* n
Ru-103 3 1.0X102 2.7x10°° 1.0x10° 2.7x10°° 11
Ru-105 , 1.0x10* 2.7X1071° 1.0x10° 2.7X107 |

222
223
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Table A 2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

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

ACTIVITY LIMITS FOR RADIONUCLIDES

Symbolor | Element and atomic |<eSEDiallon conconizalon ASkety il ﬁz*::;z:,:r:.*
(Ba/q) - (€i/q)
Ru-106 (b) . '1.0X102 2.7X10° 1.0x10° 2.7x10°® l
S$-35 Sulphur (16) ‘1.0x10° 2.7x10°8 1.0x108 2.7X10°3 1
Sb-122 " | Antimony (51 1.0X102 2.7X10°° 1.0x10* 2.7x10”’7 I
Sbh-124 : 1.0x10* 2.7x10°%° 1.0x10° 2.7X107 I
Sb-125 ) |1.0x10% 2.7x10° 1.0x10°% 2.7X107° |
Sb-126 ) 1.0x10! 2.7x107%° 1.0X10° - 2.7x10° |
Sc-44 Scandium (21) l1.0x10! 2.7%x1071° 1.0X10° 2.7X10°® |
Sc-46 . ++|1.0x10* 2.7x107° 1.0x10° 2.7x10° |
Sc-47 i .|1.0x102 12.7x107° 1.0X10° |2.7x107° |
Sc-48 i +{Lox10* 2.7x107%° 1.0X10° l2.7x10% |
Se-75 | selenium (34) 1.0X1G? 2.7X10° 1.0x10° 2.7x10% ||
Se-79 i o T {Loxaof " |2.7x107 1.0X107 2.7x10% ||
Si-31 Silicon (14). Co|Loxae® 0 |2.7x10° 1.010° 2.7X10°° |
Si-32 : cooee Talaoxao? T 2gxo® T]1.0x10% 2.7x10° | |
Sm-145 ‘Samarium (62) 1.0X10? 2.7X10° Loxto”  fZzxaet |
Sm-147 . 1.0X10* 2.7x107"° 1.0x10* 2.7x107 |
Sm-151 1.0x10* 2.7X10”7 1.0x10° 2.7X1073 |
Sm-153 ) = 1.0X10° 2.7x107° 1.0X10° 2.7X107° I
Sn-113 Tin (50) 1.0X10° 2.7x10°® 1.0x107 2.7x10% ||
Sn-117m . 1.0X10% 2.7X10°° 1.0X10° . 2.7X10°5 11
Sn-119m 1.0X10° 2.7x10°® 1.0X107 2.7x10™ I
Sn-121m 1.0x10° 2.7x10°® i.0x10’ 2.7x10™ |
Sn-123 ) J 1.0x10° 2.7x10°® 1.0X10° 2.7X10°° |
Sn-125 ) 1.0X10° 2.7x107° 1.0X10° 2.7X10°° |
Sn-126 ) — 1.0x10* 2.7x10°10 1.0X10° 2.7X10°8 |
Sr-82 Strontium (38) 1.0X10" 2.7%107%° 1.0x10° 2.7x10° ||
Sr-85 ) 1.0X10% 2.7x10° 1.0x10° 2.7x107° 11
Sr-85m } 1.0X10? 2.7x10°° 1.0x107 2.7x107* 11
Sr-87m 1.0X10° 2.7X107° 1.0x108 2.7X1073 1]
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Table A 2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

_ con%ion con%i.tr_:—t\%%ion Activity limit | Activity limit
Sy_mbq! 9f Element and atomic “for exempt ~for exempt for gxemgt for gxemgt
radlonuqllde number ___p_: material _——E_material consig—;;nent con§;i:gr';)ment
(Ba/q) (Ci/g)
Sr-89 _ 1.0x10° 2.7x10°° 1.0X10°" 2.7X107
Sr-90 (b . 1.0X10? 2.7x10°° 1.0x10* 2.7x10”7
Sr-91 ) 1.0x10* 2,710 1.0X10° 2.7x10°®
S5r-92 _ 1.0x10! 2.7x107*° 1.0X10° 2.7X107°
T(H-3) | Tritium (1) 1.0x10° 2.7X107° - 1.0x10° 2.7X107?
Aia_;lj_Si&rJg; Tantalum (73) 1.0x10" 2‘.7x1o"'1°j‘ 1.0X10° 2.7X10°
Ta-179 ) 1.0x10° 2.7x10°8 1.0x10” 2.7x107° |
Ta-182 ) . 1.0x10* 2.7x10°1% 1.0x10% 2.7x1077 |
Tb-157 Terbium (65) - 1.0x10* 2.7x107°  |L0x10” 2.7x107* |
Tb-158 B ' 1.0X10" 12.7x10%° 1.0X10° 2.7X10°5 |
Tb-160 3 o 1.0x10? 12.7X10°%° 1.0X10% " 2.7X107 11
Tc-95m Technetium (43) 1.0X10" 12.7%10710 1.0X10° 2.7x10° © ]
Tc-96 ) 1.0X10* 2.7x10°°  |1.0x10° 2.7X10°° |
Tc-96m R Clrekrod. | Ra%ig® 1.0X10’ 2.7x10°* |
Tc-97 i 1.0%10° 12.7x10°8 1.0x10°  l2zxio’ |
Te-97m. . . |: 1.0x10> 2.7x10° 1.0X107 2.7x107° I
Tc-98 : 1.0x10? 2.7X1071° 1.0x10° 2.7X107 |_
Tc-99 . 1.0x10* 2.7x1077 1.0X107 2.7x107% 7 |
Tc-99m : , 1.0X10° 2.7x10° 1.0x10’ 2.7x10™ 11
Te-121 " Tellurium (52) 1.0x10* 2.7X107%° 1.0X10° 2.7X1075 |
Te-121m X o 1.0X10° 2.7x107° 1.0X10° 2.7x10°® |
Te-123m ] 1.0x10? 2.7x10° 1.0x10’ 2.7x10% |
Te-125m i 1.0x10° 2.7X108 1.0X107 2.7x10™* |
Te-127 ] 1.0X10° 2.7x10° 1.0X10° 2.7X107° |
Te-127m i 1.0x10° 2.7x108 1.0X10’ 2.7x10% - ¢ ||
Te-129 } 1.0X10? 2.7x10° 1.0x10° 2.7X107° 1]
Te-129m } 1.0x10° 2.7x10°8 1.0x10° 2.7X107° o
{Te-131m "~ |. 1.0x10* 2.7X10°° 1.0x10° 2.7X107 |
|Te-132 1.0X10° 2.7x107° 1.0x10’ 2.7X10™* |
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Table A- Z—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

| | ophetivity | AN | pctivity limit | Activity limit
Symbol of Element and atomic. |~ == "—==-= | = ==~ | for exempt | for exempt
radionuclide number Lgn%—m% fOTrae——m“?L consignment | consignment
(Ba/q) “(Ci/a) (Ba) (Ci)
Th-227 Thorium (90) 1.0x10! 2.7x10°10 1.0x10% 2.7X10”7
Th-228 (b) . 1.0 2.7x10° 1! 1.0x10* 2.7x10”7
Th-229 (b) : 1.0 2.7x10°1! 1.0X10° 2.7x10°8
Th-230 i 1.0 2.7X10°* 1.0x10* 2.7X107
Th-231 _ 1.0x10° 2.7x10°8 1.0x10’ 2.7x10°*
Th-232 _ 1.0x10" 2.7X1071° 1.0x10* 2.7x107 .
Th-234 (bY  |. 1,010 2.7x10°® 1.0x10° 2.7%10°°
Th (nat) (b) | 1.0 2.7x10°1 1.0x10° 2.7x10°8
Ti-44 Titanium (22) 1.0x10" 2.7x101° 1.0X10° 2.7x10°
T1-200 Thallium (81 1.0x10* 2.7X10°%° 1.0X10° 2.7X107°
T1-201 : 1.0X10? 2.7x10° 1.0x10° 2.7X107
T1-202 _ 1.0X10? 2.7X10° 1.0x10° 2.7X10°°
T1-204 ) o 1.0x10° 2.7x107 1.0x10* 2.7%x107
Tm-167 | Thulium (69) 1.0x10° 2.7x10°° 1.0x10° 2.7X10°°
Tm-170 _ 1.0X10° |2.2x10°® 1.0x10° 2.7%10°
Tm-171 1.0%10° 2.7%x1077 1.0X10% 2.7%1073
U-230 (fast Uranium (92) 1.0x10" 2.7X107%0 1.0X10° 2.7x10°
lung ,
absorgtion)_
(b).(d) .
U-230 ; 1.0x10" 2.7x10°%° 1.0x10* 2.7x107-
(medium lung- 5 -
absorption) (e)
U-230 (slow 1.0X10* 2.7x10°%% 1.0x10% 2.7x10”7
lung ) } ~ St AR
absorption) (f)
U-232 (fast 1.0 2.7x10° 1.0x10° 2.7x10°8
lung . .
absorption)’
(b),(d)
U-232 _ 1.0X10* 2.7x10°%0 1.0x10* 2.7x107
(medium lung. :

absorption) (e) |
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Table A ~2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and atomic
number

Activity
concentration

Actuvnty
concentration

for exempt:

for exempt -

material

material

(Ci/q)

Activity limit
for exempt

Activity limit
for exempt

consignment

consignment

(Bq)

(Ci)

U-232 (slow
lung )
absorption) (f)

11.0x10!

1.0x10*

2.7x107*°

2.7X1077

U-233 (fast
lung
absorption) (d)

1.0x10?

1.0x10%

2.7x10710

2.7X1077

U-233
{medium lung
absorption) (e)

1.0X10?

2.7X107°

1.0X10°

2.7x10°8

U-233 slow :

1.0x10'

2.7x107%° .

1.0X10°

2.7x10°°

Iung

bsorgtlon) (|

1.0x10%

2.7X10710

U-234

{medium lung
absorption) (e)

12.7x10° ..

1.0X10°

U-234 (slow -

lung SRS B
" |absorption) (f). |

5 7x10 1

1.0X10> -

2.7X10°

U-235 (all lung | _

absorption
types)
(b).(d).(e) (f)

1.0x10*

2.7X107

1U-236 (fast

lung

bsorp‘ tion) (d) _

1.0x10'

2.7X10719

1.0x10%

2.7X107

U-236
{medium lung
absorption) (e)

1.0X10?

2.7x10°°

1.0X10°

2.7X10%

U-236 (slow
lung )
absorption) (f)

1.0x10?

2.7x10°10

1.0x10*%

2.7X107

U-238 (all lung |_

absorption
types)
{(b),(d),(e}).(f)

1.0x10!

2.7x10710

1.0x10*

2.7X1077

U (nat) (b

2.7x10°1

1.0X10°

2.7x10°%
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Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTR)-\TIONS AND EXEMPT CONSIGNMENT '

ACTIVITY LIMITS FOR RADIONUCLIDES

| Activity ACtiVity | 5 cvivity limit | Activity limit
. Sy.mbol 9f Element and atomic . c?::i&:;t;:n C(;::Z?(::l;:n for .exemgt for (_e)g’emg't :
radlqnuclgde number material rhat-erial cons{:grlnent cons&z}ment
(Ba/g) (Ci/g) '

U (enriched to 1.0 2.7x10° 1t 1.0x10° 2.7x10°8
20% or less)

(9)

U (de i 1.0 2.7x10°1 1.0x10° 2.7x10°®
V-48 - |Vanadium (23) 1.0x10* 2.7x1071° 1.0x10° 2.7x10°°
V-49 o 1.0X10* 2.7X107 | 1.0x107 2.7X10
W-178 Tungsten (74) 1.0x10* 2.7X1071° 1.0x10°% 2.7X107°
w-181 1.0x10° 2.7x1078 1.0x107 2.7%10™*
W-185 ) 1.0x10% 12.7x107 1.0x10’ 2.7x10™*
W-187 ) 1.0X10? 2.7X107° 1.0x10° 2.7X10°°
W-188 ) 1.0X10° 2.7X10°° 1.0x10° 2.7x10°°
Xe-122 Xenon (54) 1.0X10? 2.7x107 1.0x10° 2.7X10°°
Xe-123 1.0X10? 2.7x107° 1.0x10° 2.7X107%
Xe-127 _ 1.0x10° 2.7x10°%: 1.0X10° 2.7x10°®
Xe-131m ) 1.0x10* 2.7X10”7 1.0x10* 2.7x1077
Xe-133 ) 1.0x103 2.7x10°® 11.0x10% 2.7x10”7
Xe-135 ) 1.0x103 2.7x10°® 1.0X10%° 2.7x107!
Y-87 Yttrium (39) 1.0x10* 2.7X1071° 1.0x10° 2.7x10°°
Y-88 ] 1.0X10" Jazx10 o 1.0x10° 2.7X10°°
¥-90 ) 1.0x10°  |2.7x10°% 1.0x10° © |2.7x10°
Y-91 _ 1.0X10° 12.7x10°8 1.0x10° 2.7X10°°
Y-91m ) 1.0X10? 2.7X10°° 1.0X10° 2.7X10°
Y-92 B} 1.0X10? 2.7X10°° 1.0X10° 2.7X10°°
Y-93 _ 1.0X102 2.7%10° 1.0X10° 2.7x10°
Yb-169 Ytterbium (70) 1.0X10° 12.7x10%° 1.0x10” 2.7x10™*
Yb-175 ; 1.0X10° 2.7x108 1.0x107 2.7x107
Zn-65 Zinc (30) 1.0X10? 2.7X1071° 1.0x10° 2.7x107
Zn-69 ] 1.0x10* 2.7x107 1.0X10° 2.7X10°
Zn-69m ) 1.0X102 2.7xi0” 1.0X10° 2.7x10°
Zr-88 Zirconium (40) 1.0X10? 2.7X10°° 1.0X10° 2.7X107
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Table A 2— EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT

Activity

ACTIVITY LIMITS FOR RADIONUCLIDES

Activity

o concentration | concentration Activity limit | Activity limit
Symbol of Element and atomic |~ for exempt for exempt
" P for exempt for exempt " -
radionuclide number material material consignment | consignment
—ee=— = (Bg) (C1)
(Bq/g) (Ci/a)
Zr-93 (b) 1.0x10° 2.7x108 1.0x10’ 2.7x10°
Zr-95 1.0x10! 2.7x10°%0 1.0x10° 2.7x107°
Zr-97 (b) 1.0x10! 2.7X107° - 1.0X10° - 2.7x10°°

2 [Reserved].

b parent nuclides and their proqenv mcluded in secular equilibrium are listed in the followmq

Ba-137m
. priiaa

«TI—208 (0.36), Po-212 (0.64)"
"Bi- 210, P0-210 . s
:~.'B| 212 Tl 208 (O 36) Po-212 (0 64)

Po-216 _
Po-218, Pb-214, Bi-214, Po-214

Rn-219, Po- 215 Pb-211, Bi-211, Ti-207

Rn-220, Po- 216 Pb-212, Bi-212, TI-208(0. 36) Po 212 (0.64)

B Rn-222, Po- 218‘, Pb-214,
Ac-228 i
Ra-222, Rn-218, Po-214

Ra-224, Rn-220, Po-216,

Bi- 214,_P0 214, Pb- 210, Bl 210,Po-210

Pb-212, Bi-212, T1-208 (0.36), Po-212 (0.64)

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

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

. (0.64)
‘ Pa-234m
Th—226 Ra-222, Rn-218, Po-214

. Th-228, Ra-224, Rn-220,
Th-231 _
Th-234, Pa-234m

Po-216, Pb-212, Bi-212,-T|-208 (0.36), Po-212 (0.64)
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Th-234, Pa-234m, U-234, Th-230, Rd-226, Rn-222, P0-218, Pb-214, Bi-214, Po- 214 Pb—

U-nat 210, Bi-210, Po-210
U-240 Np-240m

Np-237  Pa-233

Am-242m Am-242

Am-243  Np-239

¢ [Reserved]

9 These values apply only to compounds of uranium that take the chemical form of UFe, UO,F, and

UO,(NO,), in both normal and accident conditions of transport.

€ These values apply only to compounds of uranium that take the chemncal form of UO;, UF4, UCl4 and

hexavalent compounds in both normal and accident conditions of transport.

" These values apply to all comoounds of uranium other than those specified in notes (d) and (e) of this

table.

9 These values aDDlV to unirradiated uramum only.

TABLE A- 3 GENERAL VALUES FOR A1 AND A2

A, Az Activity Activity Activity limits | Activity limits
concentration | concentration | “for exempt for exempt
Contents . . for exempt for exempt | consignments | consignments
(TBqg) | (Ci) | (TBq) | (Ci) material material (Bq) (Ci)
{Ba/q) (Ci/q)
Only beta or |1x 2.7x |2x10 |5.4 x |1 x 10* 2.7 x10°1° 1 x10* 2.7 x107
amma 10 j10° = 10!
emitting
radionuclides
are known to
be present
Only alpha |2x |5.4x|9x 24x|1x10" 2.7 x10712 1x10° 2.7 x10°8
emitting 10 |10° |10° 107
radionuclides
1x  |27x|9x |24x1x10"t 2.7 x 10712 1 x 103 2.7x10°8
103 {10?% |10 {1073
available
TABLE A-4—ACTIVITY-MASS RELATIONSHIPS FOR URANIUM
. . Specific Activity
Uranium Enrichment
wt % U-235 present TBa/g Ci/qg
0.45 1.8x 108 5.0 x 1077
0.72 2.6 x10°8 7.1 x 107
1 2.8x10° 7.6 x 1077
1.5 3.7x 108 1.0x10°
5 1.0 x 1077 2.7x10°¢
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TABLE A-4—ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

Uranium Enrichment!

Specific Activit

wt % U-235 present TBq/ 1o ci/
10 1.8 x 10”7 4.8x10°
20 3.7x10” 1.0 x 107
35 7.4 x 10”7 2.0 x 107
50 9.3 x 107 2.5 x10°
90 2.2 x 10° 15.8x 107
93 2.6 x 10°° 17.0 x 1075
95 3.4x10° 9.1 x 107

! The figures for uranium include representative yalues for the acti\/ifv of the uranium:2.34 that is

concentrated during the enrichment process..’
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