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Subpart |

RADIOACTIVE MATERIALS

Sec. 173.401 Scope. (a) This subpart sets forth requirements
for the transportation of radioactive materials by carriers and ship-
pers subject to this subchapter. The requirements prescribed in
this subpart are in addition to, but not in lieu of, other requirements
set forth in this subchapter and in 10 CFR Part 71 for the packaging
and transportation of radioactive materials.

(b) This subpart does not apply to:

(1) Radioactive materials produced, used, transported, or stored
within an establishment other than during the course of transportation. .
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(2) Radioactive materials contained in a medical device, such
asa h;eart pacemaker, which is implanted in a human being or live
animal.

(3) Radiopharmaceuticals that have been injected into, or in-
gested by, and are still in human beings or live animals.

Sec. 173.403 Definitions. In this subpart:

(a) “A," means the maximum activity of special form radioactive
material permitted in a Type A package.

(b) “A;" means the maximum activity of radioactive material,
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other than special form or low specific activity radioactive material,
permitted in a Type A package These values are either listed in
§ 173.435 or may be derived in accordance with the procedure
prescribed in § 173 433.

{c) “Closed transport vehicle" means a transport vehicle equipped
with a securely attached exterior enclosure that during normal
transportation restricts the access of unauthorized persons to the
cargo space containing the radioactive materials. The enclosure
may be either temporary or permanent, and in the case of packaged
materials may be of the “see-through” type, and must limit access
from top, sides, and ends.

(d) “Containment system” means the components of the pack-
aging intended to retain the radioactive contents during transpor-
tation.

(e) “Conveyance” means:

(1) For transport by public highway or rail: any transport vehicle
or large freight container;

(2) For transport by vessel: any vessel, or any hold, compart-
ment, or defined deck area of a vessel; and
"~ (8) For transport by aircraft: any aircraft.

(f) “Depleted uranium” means uranium containing iess uranium-
235 than the naturally occurring distribution of uranium iso-
topes.

(g) “Design” means the description of a special form material,
a package, or a packaging, that enables those items to be fully
identified. The description may include specifications, engineering
drawings, reports showing compliance with regulatory require-
ments, and other relevant documentation.

(h) “Enriched uranium” means uranium containing more ura-
nium-235 than the naturally occurring distribution of uranium iso-
topes.

{) “Exclusive use” (also referred to in other regulations as “sole
use” or “full load") means the sole use of a conveyance by a single
consignor and for which all initial, intermediate, and final loading
and unloading are carried out in accordance with the direction of
the consignor or consignee. Any loading or unloading must be
performed by personnel having radiological training and resources
appropriate K)r safe handling of the consignment. Specific instruc-
tions for maintenance of exclusive use shipment controls must be
issued in writing and included with the shipping paper information
provided to the carrier by the consignor.

(j) “Fissile material” means any material consisting of or con-
taining one or more fissile radionuclides. Fissile radionuclides
are plutonium-238, plutonium-239, piutonium-241, uranium-233
and uranium-235. Neither natural nor depleted uranium are fissile
material. Fissile materials are classified according to the controls
needed to provided nuclear critically safety during transportation,
as provided in § 173.455 Certain exclusions are provided in
§ 173.453,

(k) “Freight container” means a reusable container having a
volume of 1.81 cubic meters (64 cubic feet) or more, designed and
constructed to permit being lifted with its contents intact and in-
tended primarily for containment of packages in unit form during
transportation. A small freight container is one which has either
one outer dimension less than 1.5 meters (4.9 feet) or an internal
volume of not more than 3.0 cubic meters (1086 cubic feet). All other
are designated as “large freight containers.”

(1) “Highway route controlled quantity” means a quantity within
a single package which exceeds:

(1) 3000 times the A, value of the radionuclides as specified in
§ 173.433 for special form radioactive material;

(2) 3000 times the A, value of the radionuclides as specified in
§ 173.433 for normal form radioactive material; or

(3) 30,000 curies, whichever is least.

(m) “Limited quantity of radioactive material” means a quantity
of radioactive material not exceeding the materials package limits
specified in § 173.423 and which conform with requirements spec-
ified in § 173.421.

‘ (n) “Low specific activity material (LSA)" means any of the fol-
owing:

(1) Uranium or thorium ores and physical or chemical concen-
trates of those ores.

(2) Unirradiated natural or depleted uranium or unirradiated nat-
ural thorium.

(3) Tritium oxide in agueous solutions provided the concentra-
tion does not exceed 5.0 millicuries per milliliter.

(4) Material in which the radioactivity is essential uniformly dis-
tributed and in which the estimated average concentration of con-
tents does not exceed:

(i) 0.0001 millicurie per gram of radionuclides for which the A,
quantity is not more than .05 curie;

(i) 0.005 millicurie per gram of radionuclides for which the A,
quantity is more than .05 curie, but not more than 1 curie;

or

(i) 0.3 millicurie per gram of radionuciides for which the A,

quantity is more than 1 curie.

(5) Objects of nonradioactive material externally contaminated
with radioactive material, provided that the radioctive material is
not readily dispersible and the surface contamination, when av-
eraged over an area of 1 square meter, does not exceed 0.0001
millicurie (220,000 disintegrations per minute) per square centi-
meter of radionuclides for which the A, quantity is not more than
.05 curie, or 0.001 miliicurie (2,200,000 disintegrations per minute)
per square centimeter for other radionuclides.

(o) “Multilateral approval” means approval by both the appro-
priate competent authority of the country of origin and of each
country through or into which the shipment is to be transported.
This definition does not imply approval from countries over which
radioactive materials are carried in aircraft, if there is no scheduled
stop in that country.

(p) “Natural thorium” means thorium with the naturally occurring
dismb;g)on of thorium isotopes (essentially 100 weight percent thor-
ium-232).

) “Natural uranium™ means uranium with the naturally occur-
ting distribution of uranium isotopes (approximately 0.711 weight
percent uranium-235 and the remainder essentially uranium-238).

(r) “Non-fixed radioactive contamination” means radioactive
contamination that can be readily removed from a surface by wiping
with an absorbent material. Non-fixed (removabie) radioactive con-
tamination is not significant if it does not exceed the limits specified
in § 173.443.

(s) “Normal form radioactive material” means radioactive ma-
terial which has not been demonstrated to qualify as “special form
radioactive material.”

(t) “Package” means, for radioactive materials, the packaging
together with its radioactive contents as presented for transport.

(u) “Packaging” means, for radioactive materials, the assembly
of components necessary to ensure compliance with the packaging
requirements of this subpart. it may consist of one or more recep-
tacles, absorbent materials, spacing structures, thermal insulation,
radiation shieiding, and devices for cooling or absorbing mechan-
ical shocks. The conveyance, tie-down system, and auxiliary equip-
ment may sometimes be designated as part of the packaging.

{v) “Radiation level” means the radiation dose-equivalent rate
expressed in millirem per hour (mrem/h). Neutron flux densities
may be converted into radiation levels according to Table 1:

TABLE 1.—NEUTRON FLUX DENSITIES TO BE REGARDED AS EQUIVALENT TO
A RADIATION LEVEL OF 1 MILLIREM PER HOUR (MREM/H)'

Fiux dengity equivaient
to 1 mrem/h (Neutrons
per square cantimeter
per second) (n/cm?/s)

Energy of neutron

Thermat .. ... . ... . L0 o0 o oo 268.0
5 keV 2280
20 keV [N e 112.0
100 keV TN 320
500 keV .. ... ..... ... e e e e 120
TMeV . ... Lo L o . 7.2
5 MeV .. e e 72
10 MeV . ... .. oah L e 68

1 Flux densities equivalent for energies between those listed above may be obtained
by linear interpolation

(w) “Radioactive article” means any manufactured instruments
and articles such as an instrument, clock, electronic tube or ap-
paratus, or similar instruments and articles having radioactive ma-
terial as a component part.

{x) “Radioactive contents” means the radioactive material, to-
gether with any contaminated liquids or gases, within the package.

(y) “Radioactive material” means any material having a specific
activity greater than 0.002 microcuries per gram (uCi/g) (see def-
inition of “specific activity”).

(2) "Special form radioactive material” means radioactive ma-
terial which satisfies the following conditions:

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

(2) The piece or capsule has at least one dimension not less
than 5 millimeters (0.197 inch); and

{3) It satisfies the test requirements of § 173.469. Special form
encapsulations designed in accordance with the requirements of
§ 173.389(g) in effect on June 30, 1983, and constructed prior to
July 1, 1985 may continue to be used. Special form encapsulations
either designed or constructed after June 30, 1985 must meet the
requirements of this paragraph.
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(aa) “Specific activity” of a radionuclide, means the activity of
the radionuclide per unit mass of that nuclide. The specific activity
of a material in which the radionuclide is essentially uniformly dis-
tributed is the activity per unit mass of the material.

(bb) “Transportindex” means the dimensioniess number (rounded
up to the first decimal place) 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 determined as follows:

(1) The number expressing the maximum radiation level in mil-
lirem per hour at one meter (3.3 feet) from the external surface of
the package; or

(2) For Fissile Class |l packages or packages in a Fissile Class
Il shipment, the number expressing the maximum radiation level
at one meter (3.3 feet) from the external surface of the package,
or the number obtained by dividing 50 by the allowabte number of
packages which may be transported together, whichever is larger.

(cc) “Type A package” means a Type A packaging together
with its limited radioactive contents. A Type A package does not
req;\jire czmpetent authority approval, since its contents are limited
1o A, or A,.

- (dd) “Type B package” means a Type B packaging together
with its radioactive contents.

(ee) “Type B(M) package” means a Type B packaging, together
with its radioactive contents, that for international shipments re-
quires multilateral approval of the package design, and may require
approval of the conditions of shipment. Type
those Type B package designs which have a maximum normal
operating pressure of more than 7 kilograms per square centimeter
(100 pounds per square inch) gauge or a relief device which would
allow the release of radioactive material to the environment under
the hypothetical accident conditions specified in 10 CFR Part 71.

(#) “Type B(U) package" means a Type B packaging, together
with its radioactive contents, that for international shipments, re-
quires unilateral approval only of the package design and of any
stowage provisions that may be necessary for heat dissipation.

(gg) “Type A packaging” means a packaging designed to retain
the integrity of containment and shielding required by this part under
normal conditions of transport as demonstrated by the tests set
forth in §§ 173.465 or 173.466, as appropriate.

(hh) “Type B packaging” means a packaging designed to retain
the integrity of containment and shielding required by this part when
subjected to the normal conditions of transport and hypothetical
accident test conditions set forth in 10 CFR Part 71.

(ii) “Uncompressed gas” means, for the purpose of this subpart,
gas at a pressure not exceeding the ambient atmospheric pressure
at the time and location the containment system is closed. All other
radioactive gases are considered to be compressed.

(j) “Unilateral approval” means approval by the competent au-
thority of the country of origin only.

(kk) “Unirradiated thorium” means thorium containing not more
than 107 grams uranium-233 per gram of thorium-232.

(l) “Unirradiated uranium” means uranium containing not more
than 106 grams plutonium per gram of uranium-235 and a fission
product activity of not more than 0.25 millicuries of fission products
per gram of uranium-235.

Sec. 173.411 General design requirements.

Except for a package that contains a limited quantity or excepted
instrument or article under §§ 173.421 through 173.424, each pack-
age used for shipment of radioactive materiais shall be designed
so that—

(a) The package can be easily handied and properly secured in
or on conveyance during transport;

(b) A package with a gross weight exceeding 10 kilograms (22
pounds) and up to 50 kilograms (110 pounds) has a means for
manual handling;

(c) A package with a gross weight of 50 kilograms (110 pounds)
or more can be safely handied by mechanical means;

(d) Each lifting attachment on the package, when used in the
intended manner, with a minimum safety factor of three, does not
impose an unsafe stress on the structure of the package. In ad-
dition, the lifting attachment shall be so designed that failure under
excessive load would not impair the ability of the package to meet
all other requirements of this subpart. Each attachment or other
feature on the outer surface of the packaging that could be used
to fift the package must be removable or otherwise capable of being
made inoperable for transport, or shall be designed with strength
equivalent to that required for lifting attachments; )

{e) The external surface, as far as practicable, may be easily
decontaminated; . .

(f) The outer layer of packaging will avoid, as far as practicable,
pockets or crevices where water might collect; and -

(g) Each feature that is added to the package at the time of
transport and that is not a part of the package, will not reduce the
safety of the package.
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(M) packages are '

Sec. 173.412 Additional design requirements for Type A
packages. -

In addition to meeting the general design requirements pre-
tsrfntbed in § 173.411, each Type A packaging shall be designed so

at:

(a) The smallest overall external dimension of the package is
not less than 10 centimeters (4 inches);

(b) The outside of the packaging incorporates a feature, such
as a seal, that is not readily breakable, and that, while intact, is
evidence that the package has not been opened. In the case of
packages shipped in exclusive use closed transport vehicles, the
cargo compartment may be sealed instead of the individual pack-
ages;

(c) As far as practicable, the external surfaces are free from
protrusions and are designed and finished so that they can be easily
decontaminated;

(d) Containment and shielding would be maintained durin
transportation and storage in a temperature range of —40°C (—40°
zo 7?°C (158°F) with account being taken of the possibility of brittle
racture;

(e) Itis able to withstand the effects of any acceleration, vibra-
tion, or vibration resonance that may arise during normal trans-
portation, without any deterioration of the effectiveness of closing
devices or of the integrity of the package as a whole and without
loosening or unintentional release of nuts, bolts, or other securing
devices even after repeated use;

(f) ltincludes a containment system securely closed by a positive
fastening device that cannot be opened unintentionally or by pres-
sure that may arise within the package during normal transport.
Special form, as demonstrated in accordance with § 173.469 may
be considered as a component of the containment system;

(g) The materials of the packaging and any components or struc-
tures are physically and chemically compatible with each other and
with the contents, taking into account the behavior of each under
irradiation;

(h) For each component of the containment system account is
taken, where applicable, of radiolytic decomposition of materials
and the generation of gas by chemical reaction and radiolysis;

(i) The containment system will retain its radioactive contents
under the reduction of ambient pressure to .25 kilograms per square
centimeter (3.5 pounds per square inch);

(J) Each valve through which the radioactive contents could oth-
erwise escape is protected against damadge and unauthorized op-
eration and, except for a pressure relief device, has an enclosure
to retain any leakage;

(k) Any radiation shield that encloses a component of the pack-
aging specified as part of the containment system will prevent the
unintentional escape of that component from the shield;

(1) Failure of anY tie down attachment on the packaging under
excessive load will not impair the ability of the package to meet
other requirements of this subpart;

(m) When subjected to the tests specified in § 173 465 or eval-
uated against these tests by any of the methods authorized by
§ 173.461(a), the packaging will prevent:

1; Loss or dispersal of the radioactive contents; and

2) Any significant increase in the radiation levels recorded or
calculated at the externat surfaces for the condition before the test;

sn; Each packaging designed for liquids will:

. (1) Meet the conditions prescribed in paragraph (m) of this sec-
tion when subjected to the tests specified in § 173.466 or evaluated
against these tests by any of the methods authorized by
§ 173.461(a);

(2) For any package with a liquid volume not exceeding 50 cubic
centimeters (1.7 fluid ounces), have sufficient suitable absorbent
material to absorb twice the volume of the liquid contents. The
absorbent material shall be compatible with the package contents
ang suitably positioned to contact the liquid in the event of leakage;
an

(3) For any package with a liguid volume exceeding 50 cubic
centimeters (1.7 fiuid ounces), either:

(i) Have sufficient absorbent material as prescribed in para-
graph (n)(2) of this section; or

(i) Have a containment system composed of primary inner and

secondary outer containment components designed to as-
sure retention of the liquid contents within the secondary
outer components in the event that the primary inner com-
ponents leak; and

(o) Each package designed for compressed or uncompressed
gases other than tritium or argon-37 not exceeding 200 curies will
be able to prevent loss of contents when the package is subjected
to the tests prescribed in § 173.466 or evaluated against these
tests by any of the methods authorized by § 173.461(a).

Sec. 173.413 Requirements for Type B packages.
Each Type B(U) or Type B(M) package must be designed and



April 1993

§ 173.413—§ 173.417

constructed to meet the applicable requirements in 10 CFR Part
71.

Sec. 173.415 Authorized Type A packages.

The following packages are authorized for shipment, if they do
not contain quantities exceeding A, or A, as appropriate:

(a) U.S. Department of Transportation (DOT) Specification 7A
(§ 178.350 of this subchapter) Type A general packaging. Each
shipper of a Specification 7A package must maintain on file for at
least one year after the latest shipment, and shall provide to DOT
on request, a complete documentation of tests and an engineering
evaluation or comparative data showing that the construction meth-
ods, packaging design, and materials of construction comply with
that specification. Specification 7A packagings designed in accor-
dance with the requirements of § 178.350 in effect on June 30,
1983, and constructed prior to July 1, 1985, may continue to be
used. Packagings either designed or constructed after June 30,
1985; must meet the requirements of § 178.350 applicable at the
time of their design or construction.

. (b) DOT Specification 55 metal-encased shielded packaging
constructed before April 1, 1975. Such packaging constructed after
March 31, 1975, is not authorized unless it is requalified under DOT
Specification 7A. Each packaging designed for liguids must also
meet the requirements of § 173.412 (m) and (n). Use of this pack-
agigg as DOT Specification 55 is not authorized after June 30,

9

1985,

ic Any Type B, B(U) or B(M) packaging, pursuant to § 173.416.

d) Any foreign made packaging that bears the marking “Type
A" and which was used for the import of radioactive materials
Such packagings may be subsequently used for domestic and ex-
port shipments of radioactive materials. These packagings shall
conform with requirements of the country of origin (as indicated by
the packaging marking) applicable to Type A packagings. (The
information collection requirements contained in paragraph (a) were
approved by the Office of Management and Budget under OMB
control number 2137-0533).

Sec. 173.416 Authorized Type B packages.

Each of the following packages is authorized for shipment of
quantities exceeding A, or A,, as appropriate:

(a) DOT Specification 55 metal~encased shielded packaging
constructed before April 1, 1975, for domestic shipments only of
special form radioactive materials of 300 curies or less. Such pack-
aging constructed after March 31, 1975 may not be designated as
DOT Specification 55. Use of this packaging is not authorized after
June 30, 1985 unless approved in acordance with paragraph (b)
of this section.

(b) Any Type B, Type B(U) or Type B(M) packaging that meets
the applicable requirements in the regulations of the U.S. Nuclear
Regutatory Commission (10 CFR Part 71) and that has been ap-
proved by that Commission may be shipped pursuantto § 173.471.

(c) Any Type B(VU) or B(M) packaging that meets the applicable
requirements of the regulations of the international Atomic Energy
Agency (IAEA) in its “Regulations for the Safe Transport of Radio-
active Materials, Safety Series No. 6" and for which the foreign
competent authority certificate has been revalidated by DOT pur-
suant to § 173.473. This packaging is authorized only for export
and import shipments.

(d) DOT Specification 6M (§ 178.354 of this subchapter) metal
packaging, only for solid or gaseous radiactive materials that will
not undergo pressure generating decomposition at temperatures
up to 121°C (250°F) and that do not generate more than 10 watts
of radioactive decay heat.

(e) For contents in other than special form; DOT Specification
20 WC (§ 178.362 of this subchapter), wooden protective jacket,
when used with a single, snug-fitting inner DOT Specification 2R
(§ 178.360 of this subchapter), or a DOT Specification 55 container
constructed prior to April 1, 1975. Such packagings constructed
atter March 31, 1975, may not be designated as DOT Specification
55. For liquid contents, the inner packaging must comply with
§ 173.412 (m) and (n).

() For contents in special form only; DOT Specification 20WC
(§ 178.362 of this subchapter), wooden protective jacket, with a
single snug-fitting inner Type A packaging that has a metal outer
wall and conforms to § 178.350 of this subchapter, or an inner DOT
Specification 55 packaging constructed prior to April 1, 1975. Such
packagings constructed after March 31, 1975, may not be desig-
nated as DOT Specification 55. Radioactive decay heat may not
exceed 100 watts.

{g) For contents in special form only; DOT Specification 21WC
(§ 178.364 of this subchapter), wooden protective overpack, with
a single inner DOT Specification 2R (§ 176.360 of this subchapter)
or an inner DOT Specification 55 container constructed prior to
April 1, 1975, Such packagings constructed after March 31, 1975,
may not be designated as DOT Specification 55 Contents shall
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be loaded within the inner packaging in such a manner as to prevent

loose movement during transportation. The inner packaging shall

be securely positioned and centered within the overpack so that

there will be no significant displacement of the inner packaging if

is:’ubje_;:tecl to the 9 meter (30 feet) drop test described in 10 CFR
art 71.

Sec. 173.417 Autharized packaging—fissile materials.

(a) Except as provided in § 173.453, fissile materials containing
not more than A, or A, as appropriate, shall be packaged in one
of the following packagings:

(1) DOT Specification 61 (§ 178.352 of this subchapter), metal
{;ackaging, for materials prescribed in paragraph (b)(1) of this sec-

ion.

(2) DOT Specification 6M(§ 178.354 of this subchapter), metal
?ackaging, for materials prescribed in paragraph (b)(2) of this sec-

ion.

(3) Any packaging listed in § 173.415, limited to the following
radioactive materials:

(iy 500 grams of uranium-235 in a single shipment as Fissile
Class lli or not more than 40 grams of uranium-235 per
package as Fissile Class ll. For Fissile Class It shipments,
the transport index assigned to each package shall not be
less than 0.4 for each gram of uranium-235 above 15 grams

_ up to the maximum of 40 grams (transport index of 10).

(i) 320 grams of plutonium-239 as plutonium-beryliium neutron
sources in special form. Total radioactivity content may not
exceed 20 curies. The transport index to be assigned to
each package must be 0.5 for each 20 grams, or fraction
thereof, of fissile plutonium.

(4) Any other Type A, Type B, Type B(U), or Type B(M) pack-
aging for fissile radioactive materials that also meets the applicable
standards for fissiie materials in the regulations of the U.S. Nuclear
Regulatory Commission (10 CFR Part 71), and is used in accor-
dance with § 173.471.

(5) Any other Type A or Type B, Type B(U), or Type B(M) pack-
aging that also meets the applicable requirements for fissile ma-
terial packaging in Section V of the International Atomic Energy
Agency “Regulations for the Safe Transport of Radioactive Mate-
rials, Safety Series No. 6,” and for which the foreign competent
authority certificate has been revalidated by the U.S. Competent
Authority, in accordance with § 173.473. These packages are au-
thorized only for export and import shipments.

y (6) A 55-gallon 1A2 steel drum, subject to the following condi-
ions:

(i) The quantity may not exceed 350 grams of uranium-235 in
any nonpyrophoric form, enriched to any degree in the ura-
nium-235 isotope.

(i) Each drum must have a minimum 18 gauge body and bottom
head and 16 gauge removable top head with one or more
corrugations in the cover near the periphery.

giii) Closure must conform to § 178.352 of this subchapter.

iv) Atleast four equally spaced 12 millimeter (0.5 inch) diameter
vent holes shall be provided on the sides of the drum near
g\e top, each covered with weatherproof tape; or equivalent

evice.

(v) Appropriate primary inner containment of the contents and
sufficient packaging material, such as plastic or metal jars
or cans shall be provided such that Specification 7A (§ 178.350
of this subchapter) provisions are satisfied by the inner pack-
aging.

(vi) Each inner container shall be capable of venting if subjected
to the thermal test described in 10 CFR Part 71.

{vii) Liquid contents shall be packaged in accordance with
§ 173.412(m) and (n).

(viii) The maximum weight of contents including internal pack-
aging may not exceed 91 kilograms (200 pounds) with fissile
material content limited as shown in Table 2:

TABLE 2.—FISSILE MATERIAL CONTENT AND TRANSPORT INDEX FOR
SPECIFICATION 6J OR 17H PACKAGES

Maximum
Maximum U-235 Minimum transport packages per

per package index per package transport vehicle
(grams) as Fissile Class It as Fissile Class lit

350 18 72

300 1.0 129

250 05 256

200 03 500

150 01 500

100 0.1 500

50 ) "

! Fissile Class |

Fl

0

>

e}
=
b
~
R
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(7) Any metal cylinder that meets the performance requirements
of §§ 173.415 and 178.350 of this subchapter for Specification 7A
Type A packaging may be used as a Fissile Ciass | package for

the transport of residual “heels” of enriched solid uranium hexa-
fluoride without a protective overpack in acordance with Table-3:

TABLE 3.—ALLOWABLE CONTENT OF URANIUM HEXAFLUORIDE (UFg) “HEELS"” IN A SPECIFICATION 7A CYLINDER

Maxi cylinder di Cylinder volume Maxi Uranium- Maximum “‘heel” welght per cylinder
inches Centimeters Cubic Feet Liters (ﬁ’:;,"'; ‘ UFs Uranium-235
i ' kg (ib) kg (1b)

5 1271 0311 88 100.0 0045 01 0031 0.07

8 2031 1359 .. ... . L. ool Ll 39 125 0.227 05 019 0.04

12 30532410 .. ... .. ... ... 68 50 0454 1.0 015 0.03

30 76 25.64 725 50 113 25,0 383 084

48 122 1089 (10 ton) 3084 45 227 50 630 1.52

.. 1427 (14 ton) 4041 45 227 50 690 1.52

(8) Packagings as prescribed in paragraph (b)(5) of this section,

for materials, quantities and conditions as authorized and pre-
- scribed therein.

(b) Fissile radioactive materials with radioactive content ex-

ceeding A, or A, shall be packaged in one of the following pack-

agings:

(1) DOT Specification 6L (§ 178.352 of this subchapter), metal
packaging. Authorized only for uranium-235, plutonium-239 or piu-
tonium-241, as metal, oxide, or compounds that do not decompose
at temperatures up to 149°C (300°F). Radioactive decay heat output
may not exceed 5 watts. Radioactive materials in normal form shall
be packaged in one or more tightly sealed metal cans or polythylene
botties within a DOT Specification 2R (§ 178.360 of this subchapter)
containment vessel. Packages are authorized as Fissile Class Il
and Il with materials limited in accordance with Table 4:

TABLE 4.—AUTHORIZED CONTENTS IN KILOGRAMS (KG) AND CONDITIONS
FOR SPECIFICATION 6L PACKAGES

Uranium-235 Plutonium?! Fissile Class Il
24/X<3 | 3<HZ<20 | H/X<10 | 10<H/x<20 | Flssile maximum
Class Il number of
Transport packages per
Index transport
vehicle
14 %36 - — 13 80
— — 25 24 1.8 50

' Plutonium soiutions are not authorized

2 H/X is the ratio of hydrogen to fissile atoms in the inner containment with all sources
of hydrogen in the containment considered.

3 Volume not to exceed 3 6 liters

1
A
TABLE 5.—AUTHORIZED CONTENTS FOR SPECIFICATION 6M PACKAGES® 1 7 -

{2) DOT Specification 6M (§ 178.354 of this subchapter), metal
packaging. Authorized only for solid radicactive materials that will
not decompose at temperatures up to 121°C(250°F). Radioactive
decay heat output may not exceed 10 watts. Radioactive materials
in other than special form shail be packaged in one or more tightly
sealed metal cans or polyethylene bottles within a DOT Specifi-
cation 2R (§ 178.360 of this subchapter) containment vessel. For
fissile materials:

(i) Fissile Class 1 packages are limited to the following amounts
of fissile radioactive materials: 1.6 kilograms of uranium-235;
0.9 kilograms of plutonium (except that due to the 10-watt
thermal decay heat limitation, the limit for plutonium-238 is
0.02 kilograms); and 0.5 kilograms of uranium-233. The
maximum ratio of hydrogen to fissile materiat must not ex-
ceed three, including all of the sources of hydrogen within
the DOT Specification 2R containment vessel.

(i) Maximum quantities of fissile material for Fissile Class |l and

Fissile Class lli, and other restrictions are given in Table 5.
For a Fissile Class Il package, the minimum transport index
to be assigned is shown in Table 5 and for a Fissile Class
i shipment, the allowable number of similar packages per
conveyance and per transport vehicle is shown. Each Fissile
Class 1l shipment is also subject to the requirements in
§ 173.457. Where a maximum ratio of hydrogen to fissite
material is specified in Table 5, only the hydrogen inter-
spersed with the fissile material need be considered. For a
uranium-233 shipment, the maximum inside diameter of the
inner containment vessel must not exceed 12.1 centimeters
(4.75 inches). Where necessary, a tight fitting steel insert
shall be used to reduce a larger diameter inner containment
vessel specified in § 178.104-3(b) of this subchapter to the
12 centimeter (4.75 inch) limit. .

7 v loose
pret

w

i - ¢
Uranium-233 5 Uranium-235 47 Plutonium 234 Fissile class li Mr; ; ‘. rﬁ, 7’:{
Metal or alloy | Compounds | Metal or alioy | Compounds | Metal or alloy | Compounds | 'i8sile class It | maximum number e
5 — ’;a%g%rgng” of packages per [ i
HX=0 | HIX=0 | H/X<3 H/X=0 H/IX=0 | H/X<3 HIX=0 HX=0 | WX<a |/ PASE S transport vehicle ~ ¢ T ) HA L
36 44 29 72 76 53 31 41 34 |2560 Jvbu gy 1250 G Se? 1287
642 5.2 35 8.7 9.6 6.4 34 45 41| 125¢ 50002 625 e s
65.2 68 45 12 13.9 83 42 . 45| 500 2ZvoQ5 250 250
..... 135] 160| 101 45 .. | 250 10eqp 125 tye o
..... . 260 161 . Jo o590 25 59 v
32.0 195 29 12100 12 1] g

! Quantity in kilograms
2 Minimum percentage of plutonium-240 is 5 weight percent

3 4.5 kilogram limitation of plutonium due to 10 watt decay heat limitation

4 For a mixture of uranium-235 and plutonium an equat amount of uranium-235 may be substituted for any portion of plutonium authorized

5 Maximum inside diameter of Specification 2R containment vessel not to exceed 12 centimeter (4 75 inch) (see par (b)(2)(ii) of this section)
6 Granulated or powered metal with any particle less than 8 millimeter (0.25 inch) in the smallest dimension is not authorized

7 Maximum permitted uranium-235 enrichment is 93.5 percent

8 H/X is the ratio of hydrogen to fissile atoms in the inner containment

(3) Type B, or Type B(U) or B(M) packagin% that meets the
standards for packaging of fissile materials in 10 CFR Part 71, and
is approved by the U.S Nuclear Reguiatory Commission in ac-
cordance with § 173.471.

(4) Type B(U) or B(M) packaging that meets the applicable re-
quirements for fissile radioactive materials in Section V of the IAEA
“Regulations for the Safe Transport of Radioactive Materials, Safety
Series No. 6" and for which the foreign competent authority cer-
tificate has been revalidated by the U.S. Competent Authority in
accordance with § 173.473. These packagings are authorized only
for import and export shipments.

(5) DOT Specifications 20PF—1, 20PF—2, or20PF-3 (§ 178.356

of this subchapter) or Specifications 21PF-1, 21PF-1A, 21PF-1B,
or 21PF-2 (§ 178.358 of this subchapter) phenolic-foam insulated
overpack with snug fitting inner metal cyclinders, meeting all re-
quirements of §§ 173.24, 173.411, and 173.412 and the following:

(i) Handling procedures and packaging criteria must be in ac-
cg'rdance with DOE Report ORO-651 or ANSI Standard N—
14.1.

(ii) DOT Specification 21PF—1 overpacks in use or under con-
struction before April 1, 1989, must be modified to DOT
_Specification 21PF—1A before April 1, 1991. Use of unmo-
dified DOT 21PF-1 overpacks is prohibited after March 31,
1991. All new construction to DOT Specification 21PF-1
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beginning after March 31, 1989, must meet DOT Specifi-
cation 21PF-1B ]
(iii) Quantities of uranium hexafluroide are authorized as shown

in Table 6, with each package to be shipped as Fissile
Class Il, and assigned a minimum transport index as also
shown

TABLE 6.—AUTHORIZED QUANTITIES OF URANIUM HEXAFLUORIDE (UF®) AS FISSILE CLASS Il

Maximum inner Maximum welght ot Maximum Fisslle
cylinder diameter UF$ contents U-235 Class I
Protective overpack specification number Centl- Inch Kilograms | Pounds °;':::" transport
meter index
(welght
percent)
20PF-114 127 5 25 55 1000 01
20PF-2 . 203 8 116 255 125 40
20PF-3 . 305 12 209 460 5.0 11
21PF-1! 276 230 2,247 4,850 50 50
376 330 2,279 5.020 50 5.0
21PF-2' . . . . 276 230 2,247 4,950 50} « S60
o 376 330 2,279 5,020 50 50

1 For 76 centimeter cylinders, the maximum permitted H/U atomic ratio is 0 088

2 Model 30A inner cylinder (Reference: ORO-651)
3 Model 30B inner cylinder (Reference: ORO-651)

4 21PF-1 series includes the 21PF-1, 21PF-1A, and 21PF-1B Allowable quantities are identical for all three overpacks

See the limitations on usage in paragraph (b)(5) of this section

Sec. 173.418 Authorized packaging-pyrophoric radioactive

i Minimum thickness

materials. Packaging model fllimet

(a) Pyrophoric radioactive materials, as referenced in § 172.101 aging mode '“ﬁn:;'::)"
of this subchapter, in quantities not exceeding A, per package shall
be packaged in Type A packagings which are constructed of ma- || 1s, 25 . 158 (0 062)
terials which will not react nor be decomposed by the contents. || 5A, 5B, 8A 317 (0 125)
Contents must be: - ;(2)3. 128 - . Ce ;;g ig;g;
§ 1(‘I7)3 2'15 és;ohd form and must not be fissile uniess excepted by oA F X and Y . e

(2) Contained in sealed and corrosion resistant receptacles with || 287 O. OM. OM Alied. HX M. and G 635 (0 250)

positive closures (friction or slip-fit covers or stoppers are not au-
thorized);
(3) Free of water and any contaminants which would increase
the reactivity of the material; and
{4) Made inert to prevent self-ignition during transport by either:
(i} Mixing with large volumes of inerting materials such as graphite
or dry sand, or other suitable inerting material, or blended
into a matrix of hardened concrete; or
(ii) By filling the innermost receptacle with an appropriate inert
a

gas.

(b) In addition to the applicable requirements of § 173.24 each
package must be capable of passing the test conditions of § 173.465
without leakage of contents

Sec. 173.419 Authorized packaging-oxidizing radioactive
materials.

Certain oxidizing radioactive materials, as referenced in § 172.101
of this subchapter, and which are not fissile materials and not in
quantities exceeding A,, shall be packed in suitable inside pack-
agings of glass, metal or compatible plastic and suitably cushioned
with a material which will not react with the contents Inner pack-
aging and cushioning shall be enclosed within an outside packaging
of wood, metal, or plastic. The package shall be capable of meeting
the applicable test requirements of § 173.465 without leakage of
contents. For shipment by air, the maximum quantity in any pack-
age may not exceed 11.3 kilograms (25 pounds).

Sec. 173.420 Uranium hexafluoride (fissile and low specific
activity). (a) In addition to any other applicable requirements of
this subchapter, uranium hexafluoride, fissile or low specific activity,
must be offered for transportation as follows:

(1) Before initial filling and during periodic inspection and test,
packagings must be cleaned in accordance with American National
Standard N14.1.

(2) Packagings must be designed, fabricated, inspected, tested
and marked in accordance with-—

(i) American National Standard N14.1 (1987, 1982 or 1971
editiém) in effect at the time the packaging was manufac-
tured;

(i) Specifications for Class DOT—106A multi-unit tank car tanks
(§§ 179.300 and 179.301 of this subchapter); or

(iiiy Section VIII, Division | of the ASME Code, provided the
packaging—

(A) Was manufactured on or before June 30, 1987;

(B) Conforms to the edition of the ASME Code in effect at the

time the packaging was manufactured;

(C) Is used within its original design limitations; and

(D) Has shell and head thicknesses that have not decreased
below the minimum value specified in the following table—

(3) Uranium hexafluoride must be in solid form.

(4) The volume of solid uranium hexafluoride, except solid de-
pleted uranium hexafluoride, at 20°C (68 °F.) must not exceed 61%
of the certified volumetric capacity of the packaging. The volume
of solid depleted uranium hexafluoride at 20°C (68°F.) must not
exceed 62% of the certified volumetric capacity of the packaging.

(5) The pressure in the package at 20°C (68°F) must be less
than 101.3 kPA (14.8 psia).

(b) Packagings of uranium hexafluoride must be periodically in-
spected, tested, marked and otherwise conform with the American
National Standard N14.1-1987.

{c) Each repair to a packaging for uranium hexafluoride must
be g_?rformed in accordance with American National Standard N14 1—
1987.

Sec. 173.421 Limited quantities of radioactive materiais.

Radioactive materials whose activity per package does not ex-
ceed the limits specified in § 173.423 are excepted from the spec-
ification packaging, shipping paper and certification, marking, and
labeling requirements of this subchapter and requirements of this
subpart if:

(a) The materials are packaged in strong, tight packages that
will not leak any of the radioactive materials during conditions nor-
mally incident to transportation;

(b) The radiation level at any point on the external surface of
the package does not exceed 0.5 millirem per hour;

(c) The nonfixed (removable) radioactive surface contamination
on the external surface of the package does not exceed the limits
specified in § 173.443(a);

(d) The outside of the inner packaging or if there is no inner
packaging, the outside of the packaging itself bears the marking
“Radioactive”;

{e) Except as provided in § 173.424, the package does not con-
tain more than 15 grams of uranium-235; and

() The material is otherwise prepared for shipment as specified
in § 173.421-1.

Sec. 173.421-1 Additional requirements for excepted pack-
ages containing Class 7 (radioactive) materials.

(a) Excepted packages prepared for shipment under the provi-
sions of § § 173.421, 173.422, 173.424, or 173.427 of this subpart
must be certified as being acceptable for transportation by having
a notice enclosed in or on the package, included with the packing
list, or otherwise forwarded with the package. This notice must
include the name of the consignor or consignee and the statement
"“This package conforms to the conditions and limitations specified
in 49 CFR 173.421 for radioactive material, excepted package—
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limited quantity of material, UN2910; 49 CFR 173.422 for radio-
active.material, excepted package—instruments or articles, UN2910;
49 CFR 173.424 for radioactive material, excepted package—
articles manufactured from natural or depleted uranium or natural
thorium, UN2910; or 48 CFR 173.427 for radioactive material, ex-
cepted package—empty packaging, UN2910,” as appropriate.

(b) An excepted radioactive material classed radioactive ma-
terial and prepared for shipment under the provisions of § 173.421,
§ 173.422, §173.424, § 173.427, or § 173.421-2 is not subject to
the requirements of this subchapter, except for:

(1) Sections 171.15, 171.16, 174.750, 176.710 and 177.861 of
this subchapter pertaining to the reporting of incidents and decon-
tamination when transported by a mode other than air; or

(2) Sections 171.15, 171.16, 175.45, and 175 700(b) of this sub-
chapter pertaining to the reporting of incidents and decontamination
if transported by aircraft.

(3) Packaged to conform with requirements specified in
§t173.4dz1(a) through (e) or § 173.422(a) through (g), as appropri-
ate; an

(4) Offered for transportation in accordance with requirements
applicable to the hazard for which it is classed.

¢) A limited quantity Class 7 material which is classed other
than Class 7 under the provisions of paragraphs (a) or (b) of this
section is excepted from the requirements of §§ 173 421-1(a),
172.203(d), and 172.204(c)(4) of this subchapter if the entry “Lim-
ited quantity radioactive material” appears on the shipping paper
in association with the basic description.

Sec. 173.422 Exceptions for Instruments and articles.
Instruments and manufactured articles (including clocks, elec-
tronic tubes or apparatus) or similar devices having radioactive

(Approved by the Office of Management and Budget under con-
trol number 2137-0039)

Sec. 173.421-2 Requirements for multiple hazard limited
“quantity radioactive materials.

(a) Except as provided in paragraph (b) of this section or in
§ 173.4 of this subchapter, when a limited quantity Class 7 material
meets the definition of another hazard class or division, it shali be:

1) Classed for the additional hazard;

2) Packaged to conform with the requirements specified in
§ 173.421(a) through (e) or § 173.422(a) through (g), as appropri-
ate; and

(3) Offered for transportation in accordance with the require-
ments applicable to the hazard for which it is classed.

(b) When a limited quantity Class 7 material meets the difinition
of Class 9 or is a combustible liquid in a non-bulk packaging, it
shall be:

(1) Classed as a Class 7 material if:

(i) The material is not a hazardous substance, a hazardous
waste, or a marine pollutant; and

(i) The material is offered for transportation in a mode to which
requirements of this subchapter pertaining to the specific

material do not apply,;

(2) Classed combustible liquid or Class 9, as appropriate, if:

(i) The material is a hazardous substance, a hazardous waste,
or a marine pollutant; or

(il) The material is offered for transportation in a mode to which

requirements of this subchapter pertaining to the specific

material do apply;

materials in gaseous or non-dispersible solid form as a component
part are excepted from the specification packaging, shipping paper
and certification, marking and labeling requirements of this sub-
chapter and requirements of this subpart, if:

{a) The activity of the instrument or article does not exceed the
relevant limit listed in table 7 § 173.423;

(b) The total activity per package does not exceed the relevant
limit listed in Table 7 in § 173.423;

(c) The radiation level at 10 centimeters (4 inches) from any
point on the external surface of any unpackaged instrument or
articles does not exceed 10 millirem per hour;

(d) The radiation leve! at any point on the external surface of a
packaging bearing the article or instrument does not exceed 0.5
miliirem per hour, or, for exclusive use domestic shipments, 2 mil-
lirem per hour;

(e) The nonfixed (removable) radioactive surface contamination
on the external surface of the package does not exceed the limits
specified in § 173.443(a);

({f) Except as provided in § 173.424, the package does not con-
tain more than 15 grams of uranium-235; and (g) [Reserved]

(h) The instrument or article is otherwise prepared for shipment
as specified in § 173.421-1.

Sec. 173.423 Table of activity limits—excepted quantities
and articles.

The limits applicable to instruments, articles and limited quanti-
gie_sr sg?je_;:t to exceptions under §§ 173.421 and 173.422 are shown
in Table 7:

TABLE 7.—ACTIVITY LIMITS FOR LIMITED QUANTITIES, INSTRUMENTS, AND ARTICLES

of Instruments and Asticles Materials
instrument and article limits 1 Package limits package limits
Solids: ’
Special form . . . | 1072A, Aleoeveinnna. 10734,
Other forms 10728 . ... Ap. 10737,
Liquids:
Tritiated water:
<01CHliter .  |.. ... o . ciieen Feeaenn 1000 Curies
01Cito1.0Cin ce 100 Curies
>10 Ciliter . . .. . . 1 Curie
Other liquids 10734, 107 A, 107 %An,
Gases:
Trtum2......... 20 Curies  ...... 200 Curies 20 Curies
Special form . . . 1073 . ... 10724 1037,
Otherforms . . .. ... 10732 ... e 107282 .. iii e 10734,

 For mixture of radionuclides see § 173 433(b)

2 These values also apply to tritium in activated luminous paint and tritium absorbed on solid carriers

Sec. 173.424 Excepted articles containing natural uranium
or thorium.

Manufactured articles in which the sole radioactive material con-
tent is natural or depleted uranium or natural thorium are excepted
from the specification packaging, shif)ping paper and certification,
marking and {abeling requirements of this subchapter and require-
ments of this subpart if;

(a) The outer surface of the uranium or thorium is enclosed in
an inactive sheath made of metal or other durable protective ma-
terial;

(b) The conditions specified in § 173.421 (b), (c) and (d) are
met; and

(c) The article is otherwise prepared for shipment as specified
in § 173.421-1.

Sec. 173.425 Transport requirements for iow specific acti\;-
ity (LSA) radioactive materials.

In addition to other applicable requirements specified in this sub-
chapter, low specific activity (LSA) materials shall be transported
in accordance with paragraph (a) of this section, or if transported
as exclusive-use may be transported in accordance with paragraph
(b) or (c) of this section.

(a) DOT Specification 7A (§ 178.350 of this subchapter) Type
A package. The requirements of § 173.412 (a), (b), (d), and (n} do
not apply.

(b) Packaged shipments of LSA materia! consigned as exclusive
use shall either be in accordance with paragraph (a) of this section
or shall comply with the following in which case they are excepted
from specification packaging, marking and labeling:

(1) Materials must be packaged in strong, tight packages so that
there will be no leakage of radioactive material under conditions
normally incident to transportation.

(2) Packages must not have any significant removable surface
contamination (see § 173.443).
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(3) External radiation levels must comply with § 173 441.

(4) Shipments must be loaded by consignor and unioaded by
consignee from the conveyance or freight container in which orig-
inally loaded.

(5) There must be no loocse radioactive material in the convey-
ance.

{6) Shipment must be braced so as to prevent shifting of lading
under conditions normally incident to transportation.

(7) Except for shipments of unconcentrated uranium or thorium
ores, the transport vehicles must be placarded with the placards
prescribed in accordance with Subpart F of Part 172 of this sub-
chapter, as appropriate.

- {8) The exterior of each package must be stenciled or otherwise
marked “Radioactive-LSA". Packages, with a capacity of 110 gal-
lons or less, that contain a hazardous substance, must be stenciled
or otherwise marked with the letters “RQ" in association with the
above description. For vessel transportation, packages that contain
a marine pollutant must be marked in accordance with § 172.322
of this subchapter.

(9) Specific instructions for maintenance of exclusive use ship-
ment controls must be provided by the shipper to the carrier.
Such instructions must be included with the shipping paper infor-
mation.

i10) Transportation by aircraft is prohibited.

c) Unpackaged (bulk) shipments of LSA materials shall be
transported only in exclusive use closed transport vehicles and shall
comply with the following:

(1) Authorized materials are limited to the following:

(i) Uranium or thorium ores and physical or chemical concen-
trates of those ores.

(i) Uranium metal or natural thorium metal, or alloys of these
materials.

(i) Materials of low radioactive concentration, if the average
estimated radioactivity concentration does not exceed 0.001
millicurie per gram and the contribution from materiais with
an A, value (see § 173.435) of less than 0.05 curie does
not exceed one percent of the total radioactivity.

(iv) Objects of nonradioactive material externally contaminated
with radioactive material, if the radioactive material is not
readily dispersible and the surface contamination, when av-
eraged over one square meter, does not exceed 0.0001
millicurie per square centimeter of radionuclides for which
the A, value is less than 0.05 or 0.001 millicurie per square
centimeter of other radionuclides. Such objects must be suit-
ably wrapped or enclosed.

(2) Bulk liquids must be transported in the following:

(i) Specification 103CW, 111A60W7 (§§ 179.200, 179.201,
179.202 of this subchapter) tank cars. Bottom openings in
tanks prohibited.

(i) Specification MC 310, MC 311, MC 312, or MC 331
(§§ 178.343 or 178.337 of this subchapter) cargo tanks.
Authorized only where the radioactivity concentration does
not exceed 10 percent of the specified low specific activity
levels (see § 173 403(n)). The requirements of § 173 412(n)
do not apply to these cargo tanks Bottom fittings and
valves are not authorized. Trailer-on-flat-car service is not
authorized.

(3) External radiation levels must comply with § 173.441(b).

(4) Shipments must be loaded by the consignor, and unloaded
by the consignee from the conveyance or freight container in which
originally loaded.

(5) Except for shipments of unconcentrated uranium or thorium
ores, the transport vehicle must be placarded with the placards
prescribed in Subpart F of Part 172 of this subchapter, as appro-
priate.

(tlﬁ)IThere must be no leakage of radioactive materials from the
vehicle,

(7) Specific instructions for maintenance of exclusive use ship-
ment controls must be provided by the shipper to carrier. Such
instructions must be included with the shipping paper information.

(8) Transportation by aircraft is prohibited.

(d) Except for transportation by aircraft, low specific activity ma-
terial that conforms with the provisions specified in 10 CFR 20.306
is excepted from all requirements of this subchapter pertaining to
radio-active materials when offered for transportation for disposal
or recovery. A material which meets the definition of another hazard
class is subject to the provisions of this subchapter relating to that
hazard class.

Sec. 173.427 Empty radioactive materials packaging.

A packaging which previously contained radioactive materials
and has been emptied of contents as far as practical, is excepted
from the shipping paper and certification, marking and labeling
requirements of this subchapter, and from requirements of this
subpart, provided that:

23) It complies with the requirements of § 173.421(b), (c) and (e);
b) The packaging is in unimpaired condition and is securely
closed so that there will be no leakage of radioactive material under
conditions normally incident to transportation;

{(c) Internal contamination does not exceed 100 times the limits
specified in § 173.443;

(d) Any labels previously applied in conformance with Subpart
E of Part 172 of this subchapter are removed, obliterated or covered
and the “Empty"” label prescribed in § 172.450 is affixed to the
packaging; and

(e) The packaging is prepared for shipment as specified in
§ 173.421-1.

Sec. 173.431 Activity limits for Type A and Type B packages.

(2) A Type A package shall not contain a quantity of radioactivity
greater than A, (for special form radioactive material) or A, (for
normal form radioactive material) as listed in § 173.435, or for ra-
dioactive materials not listed in § 173.435, as determined in ac-
cordance with § 173.433.

(b) The limits on activir}/] contained in a Type B, Type B(U), or
Type B{M) package are those prescribed in § 173.416 or in the
applicable approval certificate under §§ 173.471 or 173.473.

Sec. 173.433 Requirements for determination of A, and A,
values for radionuclides.

}a; Single radionuclides. -

1) For single radionuclides of known identity, the values of A,
and A, are those given in the table in § 173.435. The values of A,
and A, are also applicable for radionuclides contained in («, n) or
(v, n} neutron sources.

(2) For any single radionuclide of known identity, which is not
listed in § 173.435, the values of A, and A, shall be determined in
accordance with the following:

(i) If the radionuclide emits only one type of radiation, A, is

determined in accordance with paragraphs (a)(2)(i)(A), (B),
(C), and (D) of this section. For radionuclides emitting dif-
ferent kinds of radiation, A, is the most restrictive value of
those determined for each kind of radiation. However, in
both cases, A, is restricted to a maximum of 1000 curies, If
a parent nuclide decays into a shorter lived daughter, of a
half-life not greater than 10 days, A, is calculated for both
the parent and the daughter, and the more limiting of the
two values is assigned to the parent nuclide.

(A) For gamma emitters, A, is determined by the expression:

A, = 9/T curie
where T is the gamma-ray constant, corresponding to the dose in
roentgens per hour at 1 meter per curie; the number 9 resuits from
the choice of 1 rem per hour at a distance of 3 meters as the
reference dose-equivalent rate.

(B) For x-ray emitters, A, is determined by the atomic number
(2) of the nuclide: .

2 < 55 A; = 1000 curies
for Z > 55 A; = 200 curies

(C) For beta emitters, A, is determined by the maximum beta
energy (Enax) according to Table 8:

TABLE 6—A FOR BETA EMITTERS

Emax (MeV) Aq(curies)
<05 1000
05-<10 300
1.0-<15 100
15-<20 30
=20 10

(D) For alpha emitiers, A, is determined by the expression:
A, =1000 A,
where A; is the value listed in Table 9:

TABLE 9—A; VALUES

As
Halt-lite
Atomic Halt-fife less H: ;"2':01;%20 greater
number than 1,000 days y ears than 10°
¥ years
1to8t.. .. ... 3curies . 50 milicuries . . 3 curies
82 and 2 miticuries 2 millicuries . . . 3 curies
above
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(i) For assignment of A, values, A, is the more restrictive of

the foliowing values:

(A) The corresponding A,.

fB) The value A, obtained from Table 9.

3) For any single radionuclide whose identity is unknown, the
value of A, is 2 curies and the value of A; is 0.002 curies. Howsver,
if the atomic number of the radionuclide is less than 82, the value
of A, is 10 curies and the value of A, is 0.4 curies.

h(I:I) Mixture of radionuclides, including radioactive decay
chains.

(1) For mixed fission products, where a detailed analysis of the
mixture is not carried out, the following activity limits apply:

_ () A=10 curies.

(i) Ap=0.4 curies.

(2) A single radioactive decay chain is considered to be a single
radionuclide when the radionuclides are present in their naturally
occurring portions and no daughter nuclide has a half-life either
longer than 10 days or longer than that of the parent nuclide. The
activity to be taken into account and the A, or A, value to be applied
are those corresponding to the parent nuclide of that chain. When

- calculating A, or A, values, radiation emitted by daughters must
be taken into account. However, in the case of radioactive decay
chains in which any daughter nuclide has a half-life either fonger
than 10 days or greater than that of the parent nuclide, the parent
andl daughter nuclides are considered to be mixtures of different
nuclides.

(3) in the case of a mixture of different radionuclides, where the
identity and activity of each radionuclide is known, the permissibie
activity of each radionuclide R, R,, . .. R, must be such that F,
+ F, + ...F,is not greater than unity, when—

_ Total activity of R,

i AR

F. = Total activity of R,
: A (Rp)

F = Total activity of R,
" AR,

Where A, (R;, R, . . . R,) is the value of A, or A, as appropriate
for the nuclide R, R, . . . R,. .
_ (4) (When the identity of each radionuclide is known but the
individual activities of some of the radionuclides are not known, the
formula given in subparagraph (3) of this paragraph must be applied
to establish the values of A, or A, as appropriate. All the radio-
nuclides whose individual activities are not known (but whose total
activity is known) must be classed in a single group and the most
restrictive value of A, or A, applicable to any one of them shall be
used as the value of A, and A, in the denominator of the fraction.
(5) When the identity of each radionuclide is known but the in-
dividual activity of the radionuclides is not known, the most restric-
tive value of A, or A, applicable to any one of the radionuclides
present in the applicable value.
(6) When the identity of the radionuclides is not known, the value
of A; is 2 curies and the value of A, is 0.002 curies. However, if
alpha emitters are known to be absent, the value of A, is 0.4 curies.

Sec. 173.434 Activity-mass relationships for uranium and
natural thorium.'

Curles per Grams per
Radioactive material gram Curis

Uranium—(Wt% 235 U present):

045 . ... .. L. 50 x 10~77 20 x 108

0.72 (natural) . .......... ....... 706 x 10-17 142 x 108

10....... . . ... 76 x 1077 13 x 108

RN 1.0 x 10718 1.0 x 108

...... 27 x 10718 3.7 x 10°

. . 48 x 10718 21 x 10°

10 x 10718 1.0 x 10°

20 x 10718 50 x 10

25 x 10718 40 x 104

58 x 1015 1.7 x 104

R 70 x 10715 1.4 x 104

............ 91 x 1071 1.1 x 104

Natural thorium .. . .. 22 x 10V 46 x 10°

1 The figures for include rep vaiues for the activity of uranium-234
which is concentrated during the enrichment process. The activity for thorium includes
the equilibrium concentration of thorium-228.

Sec. 173.435 Table of A, and A, values for radionuclides.

Symbol of radionuclide Element and atomic number A+(Ci) A2(Ci)
{Speclal Form) | (Normal Form)
227sc Actinium (89) e 1000 0003
228ac . seenieieann e e e e e e 10 4
108ag. « +  -r e e e Silver (47) . . .. . 40 40
MOMag.ovvee v e e e e e 7 7
L S O L TN 100 20
281 ... .. Americium (95)' ...... ... ..... . 8 0008
243am s i P e e e e e 8 0008
374, (compressed or uncompressed) . ..... Argon (18) ........ .. i.iaa... 1000 1000
41, (uncompressed) ... ..... .... S 20 20
415 (compressed). .. ... ..... . . . .. e e eeee e .. 1 1
73as - e Arsenic (33) . e e e 1000 400
e e e 20 20
e e 10 10
......................... 300 20
Astatine (85) ...... ..... .... . 200 7
Gold (79) . e e 200 200
e e e e 30 30
...................... 40 20
e e s e 200 25
Barium (56) .. .. .. ....... 40 40
........ e e e 40 10
P ces 20 20
Berylium (4) .. . . ........... 300 300
Bismuth 83) . ..... . . .. ...... . 5 5
....................... 10 10
...... ceee 100 4
L e e 6 6
Berkelium (97) . 1000 1
Bromine (35) 70 25
e e e e 6 6
Carbon (6) . ... 20 20
..... . 1000 60
Calcium (20) 1000 25
. e e 20 20
Cadmium (48). ..... ..... e 1000 70
Ce e e e e e . 30 30
o e e e e e 80 20
Cerium (58} .. ................. 100 100
e e e e e dieiedeeaaan 300 25
et et i eiaieaea. . 60 20
. e e e e i i . 10 7
Californium (98) ... .......... ..... 2 0002
e e e, 7 0.007
............ 2 0009
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Symbol of radionuctide

El t and

Aq(CH)

Ax(Cl)

36¢

38ci

242¢m

243¢cm

244¢,,

245¢m

246¢m

56co . .

57ce

58mg,

58¢o

60cs .

5lcr

129¢,

131¢s

134mgs

134¢; ..

135¢s .

136¢s

137¢s

64¢, .

67¢cy -

165py .

166py .

169g,

171g

152uEy - -

152g, . .

154, .

155g,

18¢

82¢¢ ..

55, .

59¢e

67Ga

68Ga

72Gs

153Gy

159g4

68ge

Tge

34 .

181 . .-

197mpg

19749

203ug

16640

123, .

125

126;

129, .

131

132

133, .

134, ..

135,

111

113myn

114pmin

1M5mpn ..

190"

192,

194,

42¢ P
43 . . ..
85my; (uncompressed) .
85my, (compressed)
85y, (uncompressed)
85k, (compressed)
87k, (uncompressed)
87k, (compressed)
140, PN
Lsa B
177w

MFP

28pg .

52mn PN
S54pn ..

S56mn -

o . -

13n e
225a PPN
24na

93mnp

Chlorine {(17)

.Curium (96).

Cobalt (27)

Chromium (24)
Cesium (55)

Copper (29)

Dysprosium (sei
Eroium (68) -
Eur.opium (6.3‘) .

l.=luorine 9) .
fron (26)

Gallium (31)

Gadolinium (64) -
Gemanium (32)
H.ydrogen 4] éee T-Tritium

Hafnium (72)
Mercury (80)

Holmium. 67)
todine (53)

indium (49) .
Iridium (77)

;’ot'assiur'n (19) ..

Krypton 63.6) .....

Lanthanum (57) . S
Low specific activity material--see § 173 403
Lutetium (71) .. . .
Mixed fission products

Magnesium (12) . ...

Manganese (25) .

Molybdenum (42)

Nitrogen (7)

Sodium (11}

Niobium (41) - .-

Neo&);mium (60) ..

Nickel (28) .. ...

Neptunium (93) -
bsm}um 76) ..

297

(Special Form)
300

10
200
9

10

6

6

5

90
1000
20

7
600
40
1000
1000
10
1000
7

30
80
200
100
1000
1000
50
30
20
10
400
20

5
1000
10
100
20

7
200
300
20
1000

30
200
200
80
30
50
1000
40
1000
40
7
30
8
10
30
60
30
100
10
20
10
10
20
100
3
1000
5

20

06
30

300
10

1000

20
100

1000
1000
10

200
20

(Normal Form)
10

10
0.2
0009
0.01
0006
0006

0005
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Symbol ot radionuclide

Element and atomic number

A+(Ch)

Az(Cl)

1910s

191mps

19305

32p

230pa

231pa

233pa

201py

210pp

212py .

103py

1089py

147pm

149py,

210p,

142p,

143p,

191py

193mp;

197mp;

197p

238py

239y,

240p,

241py

242p,

223p,

224p,

226p,

228Ra .

81my .

86Ry

87rp .

RBb (natural

186Re

187Re -

188Re

Re (naturat)

103map

105pp

222p,

ay

103py

1055, .

106R, .

35g

122gp

124g,

125gy,

46gc

47sc

48gc

7556

31

147sm

151gm

153gm

113sn

119mgp,

125g,

85mg,

85g,

87mg; .

89g,

S0sr

9lg . . e e e
92, 0 ..
T (uncompressed)

T (compressed) . .

T (activated luminous paint) .
T (adsorbed on solid carrier)
T (tritiated water) .
T (other forms) . . .

1827, .
1601
96mye .
967c
97mc
971c
99my .
997¢
125mr, .
127mre
12770 .
129mye
1287,
131my,
1327,
227m
228w
230m
231 .
232m
234m,

Phosphorus (15)
Protactinium (91)

Lead 82) ..
Paliadium (46)
Promethium (61)
Polonium (84) .
Praseodymium (59)

Platinum (78) .

Radium (88) .
Rubidium (37)
Rhenium (75)

Rhodium (45)

Radon (86) .
Ruthenium (44)

Sulphur (16)
Antimony (51}

Scandium (21)

Selenium (34)
Silicon (14)
Samarium (62)

Tin (50)

.S{rontium (38)

Tritium (1)

Témalum (7.3')
Terbium (65)
Technetium (43)

Tellurium (52)

Thorium (90)

208

(Special Form)
600

200
100
30
20

2
100
20
100
6
1000
100
1000
100
200
10
300
100
200
300
300
3

2

2
1000
3

50

6

10
10
30
30
Unlimited
Unlimited
100
Unlimited
10
Unlimited
1000
200
10
80
30
20
10
1000
30

5

40

8
200
5

40
100
Unfimited
1000
300
60
100
10
80
30
50
100
10
10
10
1000
1000
1000
1000
1000
20
20
20
1000
6
1000
1000
100
1000
1000
300
300
30
100
10

7
200
6

3
1000
Unlimited
10

(Normal Form)

200
20
30

0.8
0002

100

20
02
5

700
20
25
20

02
10
20

Uniimited
Unlimited
20
Unlimited
10
Unlimited
1000
25

2

80

25

20

7

60

30

5

25

8

20

5

40

20
Unlimited
90

20

60
100
10

80

30

50

10
04
10

10
1000
1000
1000
1000
1000
20

20

10
1000
6

200
400
100
25
100
20

20

10

20

10

7

02
0008
0003
25
Unlimited
10
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Symbol ot radionuctide Element and atomic number Aq(CH) Ax(CH)

(Special Form) | (Normal Form)
m (natural) Unlimited Unlimited

m (irradiated)? - .
2007 . Thalium (81) 20 20
201Ty . 200 200
202T 40 40
204T, 300 10
170vm . Thulium (69) 300 10
171tm PN ce 1000 100
230y Uranium (92) . 100 01
232y . 30 003
_ 233y . 100 01
234y 100 01
235y 100 02
236y . 200 02
238y Unlimited Unlimited
vy (natural) . Unlimited Unlimited
- u {enriched )<20% Unlimited Unlimited
20% or greater 100 01
u (depleted) . Unlimited Unlimited

v (irradiated)® .

48y . . Vanadium (23) 6 6
181w Tungsten (74) 200 100
185w . . 1000 25
187w . . . 40 20
127xe (uncompressed) . Xenon (54) . .. 70 70
127xe (compressed) 5 5
131mye (compressed) . . 10 10
131mye (uncompressed) 100 100
133y, (uncompressed) 1000 1000
133y {compressed) 5 §
135xe (uncompressed) 70 70
135xe (compressed) . .. . 2 2
87y . PN . Yttrium (39) 20 20
90y . 10 10
91my 30 30
9y 30 30
92y 10 10
93y PR o . 10 10
169yp . . . Ytterbium (70) 80 80
175 . . . . . 400 25
65z . . RN . Zinc (30) 30 30
69mzq . . . . . 40 20
69zn P . 300 20
93z . . . [N Zirconium {40) 1000 200
95z . 20 20
972 20 20

1 For shipments solely within the United States the A; value is 20 curies for americium and plutonium contained in Am-Be or Pu-Be neutron

sources or in nuclear-powered pacemakers

2 The values of A; and A must be calculated in accordance with the procedure specified in § 173 433 of this subchapter, taking into account
the activity of the fission products and of the uranium-233 in addition to that of the thorium

3 The values of Ay and A, must be caiculated in accordance with the procedure specified in § 173 433 of this subchapter, taking into account
the activity of the fission products and plutonium isotopes in addition to that of the uranium

Sec. 173.441 Radiation level limitations. (a) Except as pro-
vided in paragraph (b) of this section, each package of radioactive
materials offered for transportation shall be designed and prepared
for shipment so that under conditions normally incident to trans-
portation the radiation level does not exceed 200 miflirem per hour
at any point on the external surface of the package, and the trans-
port index does not exceed 10.

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

(1) 200 millirem per hour (2 millisievert per hour) on the external
surface of the package uniess the following conditions are met, in
\tl]vhicl; case the limit is 1000 millirem per hour (10 millisievert per

our).
(i) The shipment is made in a closed transport vehicle;

(i) The package is secured within the vehicle so that its position

remains fixed during transportation; and

(i) There are no loading or unloading operations between the

beginning and end of the transportation;

(2) 200 millirem per hour (2 millisievert per hour) 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 is used), and on the
lower external surface of the vehicle;

(3) 10 millirem per hour (0.1 millisievert per hour) at any point
2 meters (6.6 feet) from the outer lateral surfaces of the vehicle
(excluding the top and underside of the vehicie); or 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 (ex-
cluding the top and underside of the vehicle), and .

(4) 2 millirem per hour in any normally occupied position in the

car or transport vehicie, except that this provision does not apply

to private motor carriers when the personnel are operating under
a radiation protection program and wear radiation exposure mon-
itoring devices.

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

(d) Packages exceeding the radiation level or transport index
prescribed in paragraph (a) of this section shall not be transported
by aircraft.

(e) The written instructions required for exclusive use shipments
must be sufficient so that, when followed, they will cause the arrier
to avoid actions which will unnecessarily delay delivery or unnec-
essarily result in increased radiation levels or radiation exposures.

(The information collection requirements contained in paragraph (c) were approved by
the Office of Management and Budget under contro) number 2137-0536)

Sec. 173.442 Thermal limitations. Each package of radio-
active material shall be designed, constructed, and loaded so that—

(a) The heat generated within the package because of the ra-
dioactive contents will not, at any time during transportation, affect
the integrity of the package under conditions normally incident to
transportation; and

{b) The temperature of the accessible external surfaces of the
loaded package will not, assuming still air in the shade at an am-
bient temperature of 38°C (100°F), exceed either—

(1} 50°C (122°F) in other than an exclusive use shipment; or

(2) 82°C (180°F) in an exclusive use shipment.

Sec. 173.443 Contamination control. (a) The leve! of non-
fixed (removable) radioactive contamination on the external sur-
faces of each package offered for shipment shall be kept as low
as practicable. The level of non-fixed radioactive contamination
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may be determined by wiping an area of 300 square centimeters
of the 'surface concerned with an absorbent material, using mod-
erate pressure, and measuring the activity on the wiping material.
Sufficient measurements shall be taken in the most appropriate
locations to yield a representative assessment of the non-fixed
contamination levels. Except as provided in paragraph (b) of this
section, the amount of radioactivity measured on any single wiping
material when averaged over the surface wiped shall not exceed
the limits ?iven in Table 10 at any time during transport. Other
methods of assessment of equal or greater efficiency may be used.
When other methods are used the detection efficiency of the method
used shall be taken into account and in no case shall the non-fixed
~contamination on the external surfaces of the package exceed ten
times the limits listed in Table 10.

TABLE 10 -~REMOVABLE EXTERNAL RADIOACTIVE CONTAMINATION—

WIPE LIMITS
Maximum
permissible limits
Contaminant uCi/Cm? | dpm/em?
Beta-gamma emitting radionuclides; all radionuclides with half-
lives less than ten days; natural uranium; natural thorium,
uranium-235; uranium-238; thorium-232; thorium-228 and
thorium-230 when contained in ores or physical
concentrates . . el 10°5 22
All other alpha emitting radionuclides . 108 22

(b) Except as provided in paragraph (d) of this section, in the
case of packages transported as exclusive use shipments by rail
or public highway only, the removable (non-fixed) radioactive con-
tamination at any time during transport shall not exceed ten times
the levels prescribed in paragraph (a) of this section. The levels at
the beginning of transport shall not exceed the levels prescribed
in paragraph (a) of this section.

(c) Except as provided in paragraph (d) of this section, each
transport vehicle used for transporting radioactive materials as an
exciusive use shipment which utilizes the provisions of paragraph
(b) of this section shall be surveyed with appropriate radiation de-
tection instruments after each use. A vehicle shall not be returned
to service until the radiation dose rate at each accessible surface
is 0.5 millirem per hour or less, and there is no significant removable
(non-fixed) radioactive surface contamination as specified in par-
agraph (a) of this section.

(d) Paragraph (b) and (c) of this section do not apply to any
closed transport vehicle used solely for the transportation by public
highway of radioactive material packages with contamination levels
that do not exceed 10 times the levels prescribed in paragraph (a)
of this section if:

(1) A survey of the interior surfaces of the empty vehicle shows
that the radiation dose rate at any point does not exceed 10 millirem
per hour at the surface or 2 millirem per hour at 1 meter (3.3 feet)
from the surface;

(2) Each vehicle is stenciled with the words “For Radioactive
Materials Use Only" in letters at ieast 76 millimeters (3 inches) high
in g conspicuous place on both sides of the exterior of the vehicle;
an

(3) Each vehicle is kept closed except for loading or unloading.

Sec. 173.444 Labeling requirements. Each package of ra-
dioactive materials, unless excepted by §§ 173.421, 173.422,
173.424, 173.425(b), or 173.427 shall be labeled as provided in
Subpart E of Part 172 of this subchapter.

Sec. 173.446 Placarding requirements. See Subpart F of
Part 172 of this subchapter.

Sec. 173.447 Storage incident to transportation-general re-
quirements. The following requirements apply to temporary stor-
age during the course of transportation but not to Nuclear Regulatory
Commission or Agreement State licensed facilities or U.S. Gov-
ernment owned or contracted facilities.

(a) The number of packages bearing Radioactive Yellow 1l or
Radioactive Yellow llI labels stored in any one storage area, such
as a transit area, terminal building, store-room, or assembly yard,
shall be limited so that the sum of the transport indexes in any
individual group of packages does not exceed 50. Groups of these
packages must be stored so as to maintain a spacing of at least
6 meters (20 feet) from other groups of packages containing ra-
dioactive materials. . . o

(b) Mixing of different kinds of packages, including Fissile Class
| packages with Fissile Class Il packages, is authorized in accor-
dance with § 173.459 of this subchapter.

Sec. 173.448 General transportation requirements. (a) Each

shipment of radioactive materials shall be secured in order to pre-
vent shifting during normal transportation conditions. -

(b) Except as may be specifically required by the competent
authority in the applicable certificate, a package of radioactive ma-
terials may be carried among packaged general cargo without spe-
cial stowage provisions, if:

(1) The heat output in watts does not exceed 0.1 times the
minimum package dimension in centimeters; or

(2) The average surface heat flux of the package does not ex-
ceed 15 watts per square meter and the immediately surrounding
cargo is not in sacks or bags or otherwise in a form that would
seriously impede air circulation for heat removal.

(c) Packages bearing {abels prescribed in §172 403 of this sub-
chapter may not be carried in compartments occupied by passen-
gers, except in those compartments exclusively reserved for couriers
accompanying those packages.

(d) Mixing of different kinds of packages, including Fissile Class
| packages with Fissile Ciass Il packages, is authorized in accor-
dance with § 173.459.

(e) No person shall offer for transportation aboard a passenger-
carrying aircraft any single package with a transport index greater
than 3.0 or an overpack with a transport index greater than 3.0.—

(f) No person shall offer for transportation aboard a passenger
carrying aircraft any radioactive material unless that material is
intended for use in, or incident to, research, or medicai diagnosis
or treatment.

(g9) If an overpack is used to consolidate individual packages of
radioactive materials, the packages shall comply with the pack-
aging, marking, and labeling requirements of this subchapter, and
the following:

(1) The overpack shall be labeled as prescribed in § 172.403 of
this subchapter except as follows:

(i) the “contents” entry on the label may state “mixed” unless
each inside package contains the same radionuclide(s).

(i) The “activity” entry on the label must be determined by
adding together the number of curies of the radioactive ma-
terials packages contained therein.

(i) For a non-rigid overpack, the required label together with
required package markings shall be affixed to the overpack
by means of a securely attached, durable tag. The transport
index shall be determined by adding together the transport
irt\‘dexes of the radioactive materials packages contained
therein.

(iv) t};or a rigid overpack, the transport index shall be determined

y:

(A) Adding together the transport indexes of the radioactive ma-
terials packages contained in the overpack; or

(B) Except for fissile radioactive materials, direct measurements
as prescribed in § 173.403(bb) which have been taken by the per-
son initially offering the packages contained within the overpack
for shipment.

(2) The overpack shall be marked as prescribed in Subpart D
of Part 172 of this subchapter and § 173.25(a).

(3) The transport index of the overpack shall not exceed 3.0 for
passenger-carrying aircraft shipments, or 10.0 for cargo aircraft
only shipments.

Sec. 173.451 Fissile materials—general require-
ments. (a? Except as provided in § 173.453, each package con-
taining fissile radioactive materials must comply with §§173 451
through 173.459.

Sec. 173.453 Fissile materials—exceptions. The require-
ments of §§ 173.451 through 173.459 do not apply to:

(a) A package containing not more than 15 grams of fissile ra-
dionuclides. if the material Is transported in bulk, the quantity lim-
itation applies to the conveyance;

{b) A package containing irradiated natural or depleted uranium
including the products of irradiation if the irradiation has taken place
only in the thermal reactor;

h(c:) A package containing homogeneous solutions or mixtures
where:

(1) The minimum ratio of the number of hydrogen atoms to the
number of atoms of fissile radionuclides (H/X) is 5200;

(2) The maximum concentration of fissile radionuclides is 5 grams
per liter; and

(3) The maximum mass of fissile radionuclides in the package
is 500 grams, except that for a mixture where the total mass of
plutonium and uranium-233 does not exceed 1% of the mass of
uranium-235 the limit is 800 grams. [f the material is transported
in bulk, the quantity limitations apply to the conveyance;

(d) A package containing uranium enriched in uranium-235 to
a maximum of 1% by weight, and with a total plutonium and ura-
nium-233 content of up 10 1% of the mass of uranium-235, if the
fissile radionuclides are distributed homogeneously throughout the
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package contents, and do not form a lattice arrangement within the
package;

(e) A package containing any fissile material if it does not contain
more than 5 grams of fissile radionuclides in any 10-liter volume,
and if the material is packaged so as to maintain this limit of fissile
radionuclide concentration during normal transport;

(f) A package containing not more than one kilogram of pluton-
ium of which not more than 20% by mass may consist of piutonium-
239, plutonium-241, or any combination of those radionuclides;

(g) A package containing liquid solutions of uranyl nitrate en-
riched in uranium-235 to a maximum of 2% by weight, with total
plutonium and uranium-233 not more than 0.1% of the mass of
uranium-235; or

(h) A package containing thorium or uranium with not more than
0.72% by weight of fissile material used for shipment solely within
the United States.

Sec. 173.455 Classification of fissile materials pack-
ages. (a) Except as provided in § 173.453, each package of fis-
sile materials shall be classified as follows:

(1) Fissile Class I. Packages that may be transported in unlim-
ited number, and in any arrangement, and that require no nuclear
criticality safety controls during transportation. A transport index is
not assigned to Fissile Class | packages for the purposes of nuclear
criticality safety control, although, the external radiation levels may
require a transport index number.

(2) Fissile Class ll. Packages that may be transported together
in any arrangement but in numbers that do not exceed an aggregate
transport index of 50. For the purposes of nuclear criticality safety
control, individual packages may have a transport index of not less
than 0.1 and not more than 10. However, the external radiation
levels may require a higher transport index number. These ship-
ments require no nuclear criticality safety control by the shipper
during transportation.

(3) Fissile Class lll. Shipments of packages of fissile materials
that do not meet the requirements of Fissile Class | or Fissile Class
1i and that are controlled in transportation as prescribed in § 173.457
by appropriate arrangements between the shipper and the carrier.

(b) The numerical values for package assignments as Fissile
Class |, the transport indexes for Fissile Class Il packages, and
the conveyance and vehicle limitations for Fissile Class Hi ship-
ments shall be determined in accordance with 10 CFR Part 71.

Sec. 173.457 Transportation of Fissile Class Il shipments—
specific requirements. (a) Fissile Class Ill shipments shall in-
corporate transportation controls which are performed by the ship-
per or carrier, as appropriate, and which:

51) Provide nuclear criticality safety;

2) Protect against loading, storing, or transporting that shipment
with any other fissile material; and

(3) Include in the shipping papers the description required by
§ 172.203(d) of this subchapter.

§b Fissile Class Il shipments shall be transported:

1) in a conveyance (transport vehicle if transported by public
highway or rail) assigned to the exclusive use of the shipper with
a specific restriction for the exclusive use to be provided in the
appropriate arrangements between shipper and carrier and with
instructions to that effect issued with the shipping papers;

(2) Except for shipments by aircraft, with an escort in a vehicle
having the capability, equipment, authority, and instructions to pro-
vide administrative controls necessary to assure compliance with
this section;

(3) In a conveyance (transport vehicle if transported by public
highway or rail) containing no other packages of radioactive ma-
terial that are required to bear one of the labels prescribedin § 172 403
of this subchapter. Specific arrangements must be made between
the shipper and the carrier, with instructions to that effect issued
with the shipping papers; or

(4) Under any other procedure specifically authorized by the
Associate Administrator for Hazardous Materials Safety in accor-
dance with Part 107 of this subchapter. (Approved by the Office of
Management and Budget under OMB control number 2137-0535)

(The information collection requirements contained in paragraph (b) were approved by
the Office of Management and Budget under control number 2137-0535)

Sec. 173.459 Mixing of fissile material pack-
ages. Shipments of fissile materials packages and the commin-
gling of fissile materials packages with other radioactive materials
packages shall be in accordance with the provisions of this section.

(a) Mixing of fissile material packages with other types of radio-
active materials, including Fissile Class | with Fissile Class Il pack-
ages is authorized if the total transport index in any conveyance
(transport vehicle if transported by public highway or rail) or storage
location does not exceed 50. ) )

(b) For Fissile Class i packages shipped under the exclusive
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use Frovisions of § 173.441(b), the transport index number which
is calculated for nuclear criticality control purposes shall not exceed
10 for any single package nor a total of 50 for the conveyance
(transport vehicle if transported by public highway or rail).

(c) Fissile Class Il packages may be shipped with an external
radiation level greater than 10 millirem per hour at 1 meter (3.3
feet), and combined with other packages of the same or different
designs in a Fissile Class Ill shipment, under the conditions pre-
scribed in § 173.457, if:

(1) Each package in the shipment has been assigned a transport
index for criticality control purposes in accordance with the Fissile
Class | criteria;

(2) The transport index which has been assigned in the package
approval for nuclear criticality control purposes does not exceed
10 for any single package;

(3) The total transport index for nuclear criticality control pur-
poses does not exceed 100 for all packages in the shipment;

4) The shipment complies with § 173.441(b); and

5) The shipment is not transported by vessel.

d) A Fissile Class lll shipment of packages may be combined
with other packages of the same or different design when each
package has been assigned a transport index for nuclear criticality
control purposes in accordance with Fissile Class Wi criteria, and
may be combined with Fissile Class |l packages into a Fissile Class
Il shipment under the conditions prescribed in §173.457, if:

(1) The transport index which has been assigned in the package
approval for nuclear criticality control purposes does rot exceed
50 for any single package;

(2) The total transport index for nuclear criticality control pur-
poses for all packages in the shipment does not exceed 100,

(3) The shipment satisfies the provisions of § 173.441(b) if any
package has a radiation ievel exceeding 10 millirem per hour at 1
meter (3.3 feet) from any accessible external surface of the pack-
age; and

(4) The shipment is not transported by vessel.

Sec. 173.461 Demonstration of compliance with
tests. (a) Compliance with the test requirements in §§ 173.463
through 173.469 shall be shown by any of the methods prescribed
in this paragraph, or by a combination of these methods appropriate
for the particular feature being evaluated:

(1) By performance of tests with prototypes or sampies of the
packaging or special form material as normally presented for trans-
portation, in which case the contents of the packaging for the test
shall simulate as closely as practicable the expected normal ra-
dioactive contents. The use of non-radioactive substitute contents
is encouraged provided that the results of the testing take into
account the radioactive characteristics of the contents ?or which it
is being tested;

(2) By reference to a previous, satisfactory demonstration of
compliance of a sufficiently similar nature;

(3? By performance of tests with models of appropriate scale
incorporating those features that are significant with respect to the
item under investigation, when engineering experience has shown
results of those tests to be suitable for design purposes. When a
scale model is used, the need for adjusting certain test parameters,
such as the penetrator diameter or the compressive load, must be
taken into account; or

4) By engineering evaluation or comparative data.

b) With respect to the initial conditions for the tests under
§§ 173.463 through 173.469, except for the water immersion tests,
compliance shall be based upon the assumption that the package
is in equilibrium at an ambient temperature of 38°C (100°F).

Sec. 173.462 Preparation of specimens for test-
ing. (a) Each specimen (i.e., sample, prototype or scale model)
shall be examined before testing to identify and record faults or
damage, including:

1) Divergence from the specifications or drawings;

2; Defects in construction;

3) Corrosion or other deterioration; and

4) Distortion of features.

(b) Any deviation found under paragraph (a) of this section from
the specified design shall be corrected or suitably taken into ac-
count in the subsequent evaluation.

{c) The containment system of the packaging shall be clearly
specified.

(d) The external features of the specimen shall be clearly iden-
tified so that reference may be made to any part of it.

Sec. 173.463 Packaging and shielding—testing for integ-
rity. After each of the applicable tests specified in § 173 465 and
§ 173 468, the integrity of the packaging, or of the packaging and
its shielding, shall be retained to the extent required by § 173.412(m)
for the packaging being tested.

:
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Sec. 173.465 Type A packaging tests. (a) The proposed
packaying with proposed contents must be capable of withstanding
the tests prescribed in this section. One prototype may be used for
all tests If the requirements of paragraph (b) of this section are
complied with.

(b) Water spray test. The water spray test must precede each
test or test sequence prescribed in this section. The water spray
test shall simulate exposure to rainfall of approximately 5 centimers
(2 inches) per hour for at ieast one hour. The time interval between
the end of the water spray test and the beginning of the next test
shall be such that the water has soaked-in to the maximum extent
without ap?reciable drying of the exterior of the specimen. in the

-absence of evidence to the contrary, this interval may be assumed
to be two hours if the water spray is applied from four different
directions simultaneously. However, no time interval may elapse if
the water spray is applied from each of the four directions con-
secutively.

—{c) Free drop test. The free drop test consists of a fall onto the
target in a manner that causes maximum damage to the safety
features being tested, and:

* (1) For packages weighing 5,000 kilograms (11,000 pounds) or
less, the distance of the fall measured from the lowest point of the
packaging to the upper surface of the target shall not be less than
1.2 meters (4 feet).

(2) For packages weighin? more than 5,000 kilograms (11,000
pounds), the distance of the fall shall not be less than the distance
specified in Table 11, for the applicable packaging weight:

TABLE 11.—FREE-FALL DISTANCE FOR PACKAGINGS WEIGHING
MORE THAN 5,000 KILOGRAMS

Packaging weight Free-fall distance

Kilograms Pounds Feet Meters
>5,000 to 10,000 . ... >11,000t0 22,000 .... .. 3 0.9
>10,000 to 15,000 . | >22,000 to 33,000 . 2 06
More than 15,000 More than 33,000 1 03

(3) For Fissile Class Il packagings, the free drop specified in
subparagraph (1) or (2) of this paragraph shall be preceded by a
free drop from a height of .3 meter (1 foot) on each corner. For
cylindrical packagings, the .3 meter (1 foot) drop shall be onto each
of the quarters of each rim.

(4) For fiberboard or wood rectangular packages not exceeding
50 kilograms (110 pounds) in weight, a separate specimen of the
proposed packaging shall be subjected to a free drop onto each
corner from a height of .3 meter (1 foot).

(5) For fiberboard cylindrical packages weighing not more than
100 kilograms (220 pounds) a separate specimen of the proposed
packaging shall be subjected to a free drop onto each of the quar-
ters of each rim from a height of .3 meter (1 foot).

(6) The target shall have a flat, horizontal surface of such mass
and rigidity that any increase in its resistance to displacement or
deformation upon impact by the specimen would not significantly
increase the damage to the specimen.

(d) Compression test. The compression test shall last for a
period of at least 24 hours and consists of a compressive load
equivalent to the greater of the following:

1) Five times the weight of the actual package; or

§2 1300 kilograms per square meter (265 pounds per square
foot) multiplied by the vertically projected area of the package. The
compressive load shall be applied uniformly to two opposite sides
of the packaging specimen, one of which must be the base on
which the package would normally stand.

(e) Penetration test. For the penetration test the packaging

specimen shall be placed on a rigid, flat, horizontal surface that
wfill not move while the test is being performed. The test shall consist
of:
(1) A bar of 3.2 centimeters (1.25 inches) in diameter with a
hemispherical end, weighing 6 kilograms (13.2 pounds) being
dropped with its longitudinal axis vertical, onto the center of the
weakest part of the packaging specimen, so that, if it penetrates
far enough, it will hit the containment system. The bar must not be
deformed by the test; and

(2) The distance of the fall of the bar measured from its lower
end to the upper surface of the packaging specimen shall not be
less than 1 meter (3.3 feet).

Sec. 173.466 Additional tests for Type A packagings de-
signed for liquids and gases. (a) In addition to the tests pre-
scribed in § 173.465, Type A packagings designed for liquids and
gases shall be capable of withstanding the following tests:

(1) Free drop test. The packaging specimen shall fall onto the
target in a manner which will cause it to suffer the maximurm dam-
age to its containment. The distance of the fall measured from the

lowest part of the packaging specimen to the upper surface of the
target shall be not less than 9 meters (30 feet). B

(2) Penetration test. The specimen must be subjected to the
test specified in § 173.465(e) except that the distance of the fall
shall be 1.7 meters (5.5 feet).

Sec. 173.467 Tests for demonstrating the ability of Type B
and fissile radioactive materials packagings to withstand ac-
cident conditions in transportation. Each Type B packaging or
packaging for fissile material shall meet the test requirements pre-
scribed in 10 CFR Part 71 for ability to withstand accident conditions
in transportation.

Sec. 173.469 Tests for special form radioactive materi-
als. (a) Special form radioactive materials must meet the test
requirements of paragraph (b) of this section. Each solid radioactive
material or capsule specimen to be tested shall be manufactured
or fabricated so that it is representative of the actual solid material
or capsule which will be transported with the proposed radioactive
content duplicated as closely as practicable. Any differences be-
tween the material to be transported and the test material such as
the use of non-radioactive contents shall be taken into account. In
addition:

(1) A different specimen may be used for each of the tests;

(2) The specimen must not break or shatter when subjected to
the impact, percussion, or bending tests;

(3) The specimen must not melt or disperse when subjected to
the heat test; and
_ (4) Atfter each test, leaktightness or indispersibility of the spec-
imen shall be determined by a method no less sensitive than the
leaching assessment prescribed in paragraph (c) of this section.
For a capsule resistant to corrosion by water, and which has an
internal void volume greater than 0.1 milliliters, an alternative to
the leaching assessment is a_demonstration of leaktightness of
10 torr-1/s (1.3 x 10 atm-cm®®) based on air at 25°C (77°F) and
one atmosphere differential pressure for solid radioactive content,
or 10® torr-1/s (1.3x 10 atm-cm®®) for liquid or gaseous radio-
active content.

(b) Test methods: (1) Impact Test. The specimen must fall
onto the target from a height of not less than 9 meter (30 feet).
The target must be as specified in § 173.465(c)(6);

(2) Percussion Test.

(i) The specimen shall be placed on a sheet of lead that is
supported by a smooth solid surface, and be struck by the
flat face of a steel billet so as to produce an impact equivalent
to that resuiting from a free fall of 1.4 kilograms (3 pounds)
lhrou?h 1 meter (3.3 feet;

(i) The flat face of the billet shall be 25 millimeters (1 inch) in
diameter with the edges rounded off to a radius of 3 milii-
meters +0.3 millimeters (.12 inch =.012 inch);

(iii) The lead shall be of a hardness within 3.5 to 4.5 on the
Vickers scale, and not more than 25 millimeters (1 inch)
thick, and shall cover an area greater than that covered by
the specimen;

(iv) A fresh surface of iead shall be used for each impact; and

(v} The billet must strike the specimen in a manner that causes
maximum damage.

(3) Bending test.

(i) This test applies only to long, slender sources with a length
of 10 centimeters (4 inches) or more and with a iength at
least 10 times the minimum width;

(i) The specimen must be securely clamped in a horizontal
position so that one half of its length protrudes from the face
of the clamp;

(iii) The position of the specimen must be such that it will suffer
maximum damage when its free end is struck by the flat
face of a steel billet;

(iv) The billet must strike the specimen in a manner that pro-
duces an impact equivalent to that resulting from a free
vertical fall of 1.4 kilograms (3 pounds) through 1 meter (3.3
feet); and

(v) The flat face of the billet must be 25 millimeters (1 inch) in
diameter with the edges rounded off to a radius of 3 milli-
meters +0.3 millimeters (.12 inch =.012 inch)

(4) Heat test. The specimen shall be heated in air to a tem-
perature of not less than 800°C (1472°F), held at that temperature
for a period of 10 minutes, and the aliowed to cool.

(c) Leaching assessment methods.

(1) For indispersible solid material—

(i) The specimen shall be immersed for seven days in water
at ambient temperature. The water must have a pH of 6-8
and a maximum conductivity of 10 micromho per centimeter
at 20°C (68°F);
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(i) The water and specimen shall then be heated to a temper-
ature of 50°C % 5° (122°F = 9°) and maintained at this tem-
perature for four hours;

(iiiy The activity of the water shall then be determined;

(iv) The specimen shall then be stored for at least seven days
i(n StF“; air with humidity not less than 90 percent at 30°C

86°F);

(v) The specimen shall then be immersed in water with the same

pH and maximum conductivity specifications as in subpar-

agraph (1)(i) of this paragraph. The water and specimen
must be heated to 50°C = 5° (122°F = 9°) and maintained at
that temperature for four hours;

The activity of the water shall then be determined. The ac-

tivities determined in subparagraph (1)(iii) and this subpar-

agraph shall not exceed 0.05 microcuries.

(2) For encapsulated material—

(i) The specimen shall be immersed in water at ambient tem-

~ perature. The water must have a pH of 6~8 and a maximum
conductivity of 10 micromho per centimeter. The water and
specimen shall be heated to a temperature of 50°C=5°
(122°F = 9°) and maintained at this temperature for four hours;

(i) The activity of the water shall then be determined;

(i} The specimen shall then be stored for at least seven days
in still air at a temperature not less than 30°C (86°F);

(iv) Step (i) shall be repeated; and

(v) The activity of the water shall be determined. The activities
determined in paragraph (c)(2)(ii) and this paragraph (c)(2)(v)
shall not exceed 0.05 microcuries.

(Vi)

Sec. 173.471 Requirements for U.S. Nuclear Regulatory
Commission approved packages. In addition to the applicable
requirements of the U.S. Nuclear Regulatory Commission (USNRC)
and Parts 171~177 of this subchapter, any shipper of a Type B,
Type B(U), Type B(M), or fissile material package that has been
approved by the USNRC in accordance with 10 CFR Part 71 shall
also comply with the following requirements: .

(a) The shipper shall be registered with the USNRC as a party
to the approval, and the shipment must be made in compliance
with the terms of the approval;

(b} The outside of each package shall be durably and legibly
marked with the package identification marking indicated in the
USNRC approval;

(c) Each shipping paper related to the shipment of the package
shall bea}r the package identification marking indicated in the USNRC
approval;

(d? Before the first export shipment of the package, the shipper
shall obtain a U.S. Competent Authority Gertificate for that package
design or if one has already been issued, the shipper shall register
with the U.S. Competent Authority as a user of the certificate. Upon
registration as a user of the certificate the shipper will be furnished
with a copy of it. The shipper shall then submit a copy of the U.S.
Competent Authority Certificate applying to that package design to
the national competent authority of each country into or through
which the package will be transported, unless a copy has already
been furnished;

(e) [Reserved] . .

(f) Each request for a U.S. Competent Authority Certificate as
required by the IAEA regulations shall be submitted in writing to
the address set forth in paragraph (e) of this section. The request
shall be in duplicate and include copies of the applicable USNRC
approval and a reproducible drawing showing the make-up of the
package. Each request is considered in the order in which it is
received. To allow sufficient consideration by the Associate Ad-
ministrator for Hazardous Materials Safety, requests should be re-
ceived at least 45 days before the requested effective date; and

(g) import and export shipments may be made in accordance
with § 171.12 of this subchapter.

(The information collection requirements contained in paragraph (a) were approved by
the Office of Management and Budget under controt number 2137-0512 The information
collection requirements contained in paragraph (d) were approved under controi number
2137-0515

Sec. 173.472 Requirements for exporting DOT Specification
Type B and fissile packages. (a) Any shipper who exports a
DOT Specification Type B or fissile material packaﬂe authorized
by §§ 173.416 or 173.417 shall comply with paragraphs (b) through
(f) of this section.

(b) The shipper shall register with the U.S. Competent Authority
as a user of the appropriate U.S. Competent Authority Certificate
and the shipment shall be made in accordance with the certificate;

(c) The outside of each package must be durably and legibly
marked with the package identification marking indicated in the
U.S. Competent Authority Certificate; )

{d) Each shipping paper related to the shipment of the package

must bear the package identification marking indicated in the U.S.
Competent Authority Certificate;

(e) Before the first export shjspment of the package, the shipper
must submit a copy of the U.S. Competent Authority Certificate
applying to that package design to the national competent authority
of each country into or through which the package will be trans-
ported, unless a copy has already been furnished; and

(f) Import and export shipments may be made in accordance
with § 171.12 of this subchapter.

(The information collection requirements contained in paragraphs (b) and (e) were
approved by the Office of Management and Budget under controt number 2137-0515)

Sec. 173.473 Requirements for foreign-made packages. In
addition to other applicable requirements of this subchapter, each
shipper of a foreign-made Type B, Type B(U), Type B(M), or fissile
material package for which a competent authority certificate is re-
quired by the IAEA “Regulations for the Safe Transport of Radio-
active Materials, Safety Series No. 6,” shall aiso comply with the
following requirements:

(a) Prior to the first shipment of such a package of radioactive
materials into or from the U.S,, the shipper shall:

(1) Have the foreign competent authority certificate revalidated
by the U.S. Competent Authority, unless this has been done pre-
viously. The request must be in duplicate and contain all the in-
formation required by Section VIl of the IAEA regulations. Each
request is considered in the order in which it is received. To allow
sufficient consideration by the Associate Administrator for Hazard-
ous Materials Safety, requests should be received at least 45 days
before the requested effective date.

(2) Submit a copy in English of the foreign competent authority
cerftificate with the request for revalidation;

(3) Register its identity in writing with the U.S. Competent Au-
thority as a user of the package covered by the foreign competent
authority certificate and its revalidation. f the shipper is requesting
the revalidation, this automatically done by the Associate Admin-
istrator for Hazardous Materiais Safety; and

(4) Supply to the carrier, upon request, the applicable competent
authority certificates. However, the competent authority certiticates
are not required to accompany the packa?es to which they apply.

(b) The outside of each package shall be durably and legibly
marked with the same competent authority identification marking
indicated on the competent authority certificate and revalidation;

(c) Each shipping paper for a shipment of radioactive materiais
shall bear a notation of the package identification marking indicated
on the competent authority certificate or revalidation;

(d) Ali requirements of the foreign competent authority certificate
and the U.S. Competent Authority revalidation shall be fulfilled; and

(e) import and export shipments may be made in accordance
with § 171.12 of this subchapter.

(The information coliection requirements contained in paragraph (a) were approved by
the Office of Management and Budget under control number 2137-0517)

Sec. 173.474 Quality control for construction of packag-
ing. (a) Prior to the first use of any packaging for the shipment
of radioactive material, the shipper shall determine, that:

(1) The packaging meets the quality of design and construction
requirements as specified in this subchapter; and

(2) The effectiveness of the shielding, containment, and, when
required, the heat transfer characteristics of the package, are within
the limits specified for the package design.

Sec. 173.475 Qualtly control requirements prior to each
shipment of radioactive materials. Before each shipment of any
radioactive materials package, the shipper shall ensure by exam-
ination or appropriate tests, that:

ia) The packaging is proper for the contents to be shipped;

b) The packaging is in unimpaired physical condition, except
for superficial marks;

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

(d) For fissile material, each moderator and neutron absorber,
if required, is present and in proper condition;

(e) Each special instruction for filling, closing, and preparation
of the packaging for shipment has been followed;

{f) Each closure, vaive, or other opening of the containment
system through which the radioactive content might escape is prop-
erly closed and sealed;

(g) Each packaging containing liquid in excess of an A, quanti
and intended for air shipment has been tested to show that it will
not leak under an ambient atmospheric pressure of not more than
0.25 atmosphere, absolute, (0.25 kilograms per square centimeter
or 3.6 psia). The test must be conducted on the entire containment
system, or on any receptacle or vessel within the containment
system, to determine compliance with this requirement;
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(h) The internal pressure of the containment system will not
exceed the design pressure during transportation; and

(i) External radiation and contamination levels are within the
allowabte limits specified in this subchapter.

Sec. 173.476 Approval of special form radioactive materi-
als. (a) Each shipper of special form radioactive materials shall
maintain on file for at least one year after the latest shipment, and
provide to the RSPA on request, a complete safety analysis, in-
cluding documentation of any tests, demonstrating that the special
form material meets the requirements of § 173.469. An |IAEA Cer-
tificate of Competent Authority issued for the special form material
mag be used to satisfy this requirement.

(b) Prior to the first export shipment of a special form radioactive
material from the United States, each shipper shal! obtain a Com-
petent Authority Certificate for the specific material. For special
form material manufactured outside the United States an IAEA
Certificate of Component Authority from the country of origin may
be used to meet this requirement. For special form materials man-
ufactured in the United States each shipper shall obtain a U.S.
Competent Authority Certificate for the specific material. Each pe-
tition for a U.S. Competent Authority Certificate shall be submitted
in accordance with § 173.471(e) and must include the following
information:

(1) A detailed description of the material or if a capsule, a de-
tailed description of the contents. Particular reference must be made
to both physical and chemical states;

(2) If a capsule is to be used, a detailed statement of its design
and dimensions, including complete engineering drawings and
schedules of material, and methods of construction; and

(3) A statement of the tests that have been made and their
results; evidence based on calculative methods to show that the
material is able to pass the tests; or other evidence that the special
form radioactive material complies with § 173.469.

(¢) Paragraphs (a) and (b) of this section do not apply in those
cases where A, equals A, and the material is not described on the
shipping papers as “Radioactive Material, Special Form, n.o.s.”

(The information collection requirements contained in paragraph (a) were approved by
the Office of Management and Budget under control number 2137-0516. The information
collection requirements contained in paragraph (b) were approved under control number
2137-0518)

Sec. 173.477 Approval for export shipments. (a) Each ex-
port shipment of a package for which an IAEA certificate of com-
petent authority has been issued or revalidated in accordance with
§§ 173.471, 173.472, or 173.473 shall have multilateral approval,
if the shipment includes:

1) A vented Type B(M) package;

2) A Type B(M) packaging containing radioactive materials with
an activity greater than 3 x 10%A,, or 3 x 10°A,, as appropriate, or
3 x 10 curies, whichever is less;

(3) A Fissile Class Il shipment; or

(4) Transportation by special arrangement.

1) The period of time for which the approval is sought;

2) A description of the contents, the expected modes of trans-
portation, the type of conveyance to be used, and the proposed
route; and

(3) An explanation of how the special precautions and special
administrative and operational controis referred to in the package
design certificates are to be put into effect.

(c) The packaging and shipment approvals may be combined
into a single approval issued in accordance with §§ 173.471, 173.472
or 173.473.

(d) Approval by competent authorities is not required for pack-
agings designed for materiais covered by §§ 173.421 through 173.427
{10( Ior Type A packagings designed for non-fissile radioactive ma-
erials.

(The information collection requirements contained in paragraph (b) were approved by
the Office of Management and Budget under control number 2137-0532)

b£ Each application for shipment approval shall contain:

Sec. 173.478 Notification to competent authorities for ex-
port shipments. (a) Before the first export shipment of any pack-
aging with contents exceeding A, or A,, the shipper shall ensure
that copies of each applicable competent authority certificate issued
in accordance with §§ 173.471, 173.472, or 173.473 have been
submitted to the competent authority of each country through which
or into which it is to be transported. The shipper is not required to
await an acknowledgment from the competent authority prior to
shipping the radioactive material, nor is the competent authority
required to acknowledge receipt of the certificate.

(b) For each of the shipments described in this paragraph, the
shipper shall notify the competent authority of each countrn through
which or into which the shipment is to be transported. This notifi-
cation must be received by each competent authority at least 15
days before the shipment starts for the following:

1) Type B(U) packagings containing radioactive materials with
an activity greater than 3% 10%A,, 3x10%A,, as appropriate, or
3x10* curies, whichever is the least;

§2; Type B(M) packa%es;

3) Fissile Class tli shipments under Section VIl of the IAEA
“Regulations for the Safe Transport of Radioactive Materials, Safety
Series No. 6, 1973 Revised Edition (as amended)”; or

4) Transportation by special arrangements.

¢) The shipper notification must include—

1) Sufficient information to enable the packaging to be identi-
fied, including all applicable certificate numbers and identification
marks; and

(2) Information as to the date of shipment, the expected date of
arrival, and the proposed routing.

(d) The shipper is not required to send a separate notification if
the required information has been included in the application for
shipment approval.

(The information coliection requirements contained in paragraph (a) were approved by
the Office of Management and Budget under control number 2137—-0515 The information
collection requirements contained in paragraphs (b) and (c) were approved under control
number 2137-0532)

Subpart J — [RESERVED]

Subpart K — [RESERVED]

Subpart L — [RESERVED]
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Not more than 50 tear gas devices and
50 functioning elements must be
packed in one box, and the gross
weight of the outer box may not
exceed 35 kg (77 pounds).

(2) In a UN 1A2 metal drum. Func-
tioning elements must be packed in a
separate inner packaging or compart-
ment. Not more than 24 tear gas de-
vices and 24 functioning elements
must be packed in one outer drum,
and the gross weight of the drum may
not exceed 35 kg (17 pounds).

(3) In a UN 4G fiberboard box with
inside tear gas devices meeting Specifi-
cations 2P or 2Q. Each inside packag-
ing must be placed in fiberboard tubes
fitted with metal ends or a fiber box
with suitable padding. Not more than
30 inner packagings must be packed in
one outer box, and the gross weight of
the outer box may not exceed 16 kg
(35 pounds).

(4) In other packagings of a type or
design which has been approved by
the Associate Administrator for Haz-
ardous Materials Safety.

(d) Tear gas devices may be shipped
completely assembled when offered by
or consigned to the U.S. Department
of Defense, provided the functioning
elements are so packed that they
cannot accidentally function. Outer
packagings must be UN 4Cl1, 4C2, 4D,
or 4F metal-strapped wooden boxes.

[Amdt. 173-224, 55 FR 52669, Dec. 21, 1990]
Subpart H—[Reserved]

Subpart I—Radioactive Materials

AUTHORITY: 49 U.S.C. 1803, 1804, 1808; 49
CFR 1.53, app. A to part 1.

Source: Amdt. 173-162, 48 FR 10226, Mar.
10, 1983, unless otherwise noted.

§173.401 Scope.

(a) This subpart sets forth require-
ments for the transportation of radio-
active materials by carriers and ship-
pers subject to this subchapter. The
requirements prescribed in this sub-
part are in addition to, but not in lieu
of, other requirements set forth in this
subchapter and in 10 CFR part 71 for
the packaging and transportation of
radioactive materials.

(b) This subpart does not apply to:

§ 173.403

(1) Radioactive materials produced,
used, transported, or stored within an
establishment other than during the
course of transportation.

(2) Radioactive materials contained
in a medical device, such as a heart
pacemaker, which is implanted in a
human being or live animal.

(3) Radiopharmaceuticals that have
been injected into, or ingested by, and
are still in human beings or live ani-
mals.

§173.403 Definitions.

In this subpart:

(a) A, means the maximum activity
of special form radioactive material
permitted in a Type A package.

(b) 4. means the maximum activity
of radioactive material, other than
special form or low specific activity ra-
dioactive material, permitted in a
Type A package. These values are
either listed in § 173.435 or may be de-
rived in accordance with the procedure
prescribed in § 173.433.

(c) Closed transport vehicle means a
transport vehicle equipped with a se-
curely attached exterior enclosure
that during normal transportation re-
stricts the access of unauthorized per-
sons to the cargo space containing the
radioactive materials. The enclosure
may be either temporary or perma-
nent, and in the case of packaged ma-
terials may be of the “see-through”
type, and must limit access from top,
sides, and ends.

(d) Containment system means the
components of the packaging intended
to retain the radioactive contents
during transportation.

(e) Conveyance means:

(1) For transport by public highway
or rail: any transport vehicle or large
freight container;

(2) For transport by vessel: any
vessel, or any hold, compartment, or
defined deck area of a vessel; and

(3) For transport by aircraft: any air-
craft.

(f) Depleted uranium means urani-
um containing less uranium-235 than
the naturally occurring distribution of
uranium isotopes.

(g) Design means the description of
a special form material, a package, or
a packaging, that enables those items

561



N

§ 173.403

to be fully identified. The description
may include specifications, engineer-
ing drawings, reports showing compli-
ance with regulatory requirements,
and other relevent documentation.

(h) Enriched uranium means urani-
um containing more uranium-235 than
the naturally occurring distribution of
uranium isotopes.

(i) Exclusive use (also referred to in
other regulations as sole use or full
load’) means the sole use of a convey-
ance by a single consignor and for
which all initial, intermediate, and
final loading and unloading are carried
out in accordance with the direction of
the consignor or consignee. Any load-
ing or unloading rmust be performed
by personnel having radiological train-
ing and resources appropriate for safe
handling of the consignment. Specific
instructions for maintenance of exclu-
sive use shipment controls must be
issued in writing and included with the
shipping paper information provided
to the carrier by the consignor.

(j) Fissile material means any mate-
rial consisting of or containing one or
more fissile radionuclides. Fissile ra-
dionuclides are plutonium-238, pluto-
nium-239, plutonium-241, uranium-233
and uranium-235. Neither natural nor
depleted uranium are fissile material.
Fissile materials are classified accord-
ing to the controls needed to provide
nuclear criticality safety during trans-
portation, as provided in §173.455.
Certain exclusions are provided in
§ 173.453.

(k) Freight conlainer means a reus-
able container having a volume of 1.81
cubic meters (64 cubic feet) or more,
designed and constructed to permit
being lifted with its contents intact
and intended primarily for contain-
ment of packages in unit form during
transportation. A small freight con-
tainer is one which has either one
outer dimension less than 1.5 meters
(4.9 feet) or an internal volume of not
more than 3.0 cubic meters (106 cubic
feet). All other are designated as large
freight containers.

(1) Highway route controlled quanti-
tyv means a quantity within a single
package which exceeds:

(1) 3000 times the A, value of the ra-
dionuclides as specified in § 173.433 for
special form radioactive material;

49 CFR Ch. 1 (12-31-91 Edition)

(2) 3000 times the A, va)
dionuclifdes as specified in
normal form radioactive ma

(3) 30,000 curies, whichevetf lr;aitaa(;:

(m) Limited quantity of radioactipe
material means a quantity of radioac.
tive material not exceeding the nmate.
rials package limits specified {n
§ 173.423 and which conform with re.
quirements specified in § 173.421.

(n) Low specific activity materiqi
(LSA) means any of the following:

(1) Uranium or thorium ores and
physical or chemical concentrates of
those ores.

(2) Unirradiated natural or depleted
uranium or unirradiated natural thori
um.

(3) Tritium oxide in aqueous snlu-
tions provided the concentration does
not exceed 5.0 millicuries per millili-
ter.

(4) Material in which the radioactiv-
ity is essentially uniformly distributed
and in which the estimated average
concentration of contents does not
exceed:

(i) 0.0001 millicurie per gram of ra-
dionuclides for which the A. guantity
is not more than .05 curie;

(ii) 0.005 millicurie per gram of ra-
dionuclides for which the A, quantity
is more than .05 curie, but not more
than 1 curie; or

(iii) 0.3 millicurie per gram of ra-
dionuclides for which the A, quantity
is more than 1 curie.

(5) Objects of nonradioactive materi-
al externally contaminated with radio-
active material, provided that the ra-
dioactive material is not readily dis-

persible and the surface contamina-
tion, when averaged over an area of 1
square meter, does not exceed 0.0001
millicurie (220,000 disintegrations per
minute) per square centimeter of ra-
dionuclides for which the A, quantity
is not more than .05 curie, or 0.001 mil-
licurie (2,200,000 disintegrations De€r
minute) per square centimeter for
other radionuclides.

(0) Multilateral approval means ap-
proval by both the appropriate compe-
tent authority of the country of origin
and of each country through or into
which the shipment is to be transport-
ed. This definition does not imply ap-
proval from countries over which ra-
dioactive materials are carried in air-

ue of the ry.
§ 173.433 tor
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.aft. }f there is no scheduled stop in
try. .

, ' ,cx‘;?uer thorium means thorium
1P the naturally occuring distribu-

* of thorium isotopes (essentially
169 welght percent _thormm-232). .

Q) Natural uranium means uranium
with the naturally occuring dlstrlbq-
 gton of uranium isotopes (appt:oxp
® inately 0.711 weight percent uranium-
™ 335 and the remainder essentially ura-
g .238}.

g ni::_l;i Non-fized radioactive contami-
mation means radioactive contamina-
¥ tion that can be readily removed from
¥ g surface by wiping with an absorbent
+ material. Non-fixed (removable) radio-
» active contamination is not significant
" {f it does not exceed the limits speci-
. fledin § 173.443.
¢ (s) Normal form radioactive materi-
" a4l means radioactive material which
has not been demonstrated to qualify
as special form radioactive material.

(t) Package means, for radioactive
materials, the packaging together with
its radioactive contents as presented
for transport.

(u) Packaging means, for radioactive
materials, the assembly of components
necessary to ensure compliance with
the packaging requirements of this
subpart. It may consist of one or more
receptacles, absorbent materials, spac-
Ing structures, thermal insulation, ra-
diation shielding, and devices for cool-
ing or absorbing mechanical shocks.
The conveyance, tie-down system, and
auxiliary equipment may sometimes
be designated as part of the packaging.

(V) Radiation level means the radi-
ation dose-equivalent rate expressed in
millirem per hour (mrem/h). Neutron
flux densities may be converted into
radiation levels according to Table 1:

TABLE 1—NEUTRON FLUX DENSITIES TO BE
REGARDED AS EQUIVALENT TO A RADIATION
LEVEL OF 1 MiLLIREM PER HOUR (MREM/H)!

ch and Special Programs Administration, DOT
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TaBLe 1-—NeuTRON FLUX DENSITIES TO BE
REGARDED AS EQUIVALENT TO A RADIATION
Levelr oF 1 MiLLIREM PER HOuRr (MREM/
H)!—Continued

Flux density
equivalent to
1 mrem/h
(Neutrons per
square
centimeter per

Energy of neutron

second)(r/
cm2/s)
100 keV .. 320
500 keV. .. . . 120
1 Mev.... 72
5 MeV .. 72
10 MeV .. 68

! Flux densities equivalent for energies between those
listed above may be obtained by linear interpolation

(W) Roadiogctive article means any
manufactured instruments and arti-
cles such as an instrument, clock, elec-
tronic tube or apparatus, or similar in-
struments and articles having radiocac-
tive material as a component part.

(x) Radioactive contents means the
radioactive material, together with
any contaminated liquids or gases,
within the package.

() Radioactive material means any
material having a specific activity
greater than 0.002 microcuries per
gram (uCi/g)(see definition of specific
activity).

(z) Special form radioactive material
means radioactive material which sat-
isfies the following conditions:

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

(2) The piece or capsule has at least
one dimension not less than 5 millime-
ters (0.197 inch); and

(3) It satisfies the test requirements
of §173.469. Special form encapsula-
tions designed in accordance with the
requirements of § 173.389(g) in effect
on June 30, 1983, and constructed
prior to July 1, 1985 may continue to

Flux density be used. Special form encapsulations
equvalen’a>  either designed or constructed after
Energy of neutron (Neutrons per  June 30, 1985 must meet the require-
square s

centimoter per  Me€Nts of this paragraph.
second)(n/ (aa) Specific activity of a radionu-
cma/s) clide, means the activity of the radio-
Toermal 200 Duclide per unit mass of that nuclide.
Skev oo T 80 The specific activity of a material in
20keV 120 which the radionuclide is essentially
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uniformly distributed is the activity
per unit mass of the material.

(bb) Transport indexr means the di-
mensionless number (rounded up to
the first decimal place) 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 determined as fol-
lows:

(1) The number expressing the max-
imum radiation level in millirem per
hour at one meter (3.3 feet) from the
external surface of the package; or

(2) For Pissile Class I1 packages or
packages in a Fissile Class III ship-
ment, the number expressing the max-
imum radiation level at one meter (3.3
feet) from the external surface of the
package, or the number obtained by
dividing 50 by the allowable number of
packages which may be transported
together, whichever is larger.

(ce) Type A package means a Type A
packaging together with its limited ra-
dioactive contents. A Type A package
does not require competent authority
approval, since its contents are limited
to A, or A,.

(dd) Type B package means a Type B
packaging together with its radioac-
tive contents.

(ee) Type B(M) package means a
Type B packaging, together with its
radioactive contents, that for interna-
tional shipments requires multilateral
approval of the package design, and
may require approval of the conditions
of shipment. Type B(M) packages are
those Type B package designs which
have a maximum normal operating
pressure of more than 7 kilograms per
square centimeter (100 pounds per
square inch) gauge or a relief device
which would allow the release of ra-
dioactive material to the environment
under the hypothetical accident condi-
tions specified in 10 CFR part 71.

(ff) Type B(U) package means a
Type B packaging, together with its
radioactive contents, that for interna-
tional shipments, requires unilateral
approval only of the package design
and of any stowage provisions that
may be necessary for heat dissipation.

(gg) Type A packaging means a pack-
aging designed to retain the integrity
of containment and shielding required
by this part under normal conditions

49 CFR Ch. | (12-31-9] Edition)

of transport as demonsty
tests set forth in § 173.465 or § 12} ash
as appropriate. B

(hh) Type B packaging means
packaging designed to retain the integ.
rity of containment and shielding re.
quired by this part when Subjected to
the normal conditions of transport
and hypothetical accident test condi-
tions set forth in 10 CFR part 71.

(i) Uncompressed gas means, for the
purposes of this subpart, gas at a pres.
sure not exceeding the ambient atmos-
pheric pressure at the time and loca-
tion the containment system is closed.
All other radioactive gases are consid.
ered to be compressed.

(J§) Unilateral approval means ap-
proval by the competent authority of
the country of origin only.

(kk) Unirradiated thorium means
thorium containing not more than
1077 grams uranium-233 per gram of
thorium-232.

1) Unirradiated wuwranium means
uranium containing not more than
1078 grams plutonium per gram of ura-
nium-235 and a fission product activity
of not more than 0.25 millicuries of
fission products per gram of uranium-
235.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983;
48 FR 13431, Mar. 31, 1983, as amended at
48 FR 31217, July 7, 1983; Amdt. 173-193, 50
FR 41898, Oct. 16, 1985; Amdt. 173-207, 53
FR 38274, Sept. 29, 1988; Amdt. 173-219, 54
FR 40069, Sept. 29, 19891

§173.411 General design requirements.

Except for a package that contains a
limited quantity or excepted instru-
ment or article under §§173.421
through 173.424, each package used
for shipment of radioactive materials
shall be designed so that:

(a) The package can be easily han-
dled and properly secured in or on a
conveyance during transport;

(b) A package with a gross weight
exceeding 10 kilograms (22 pounds)
and up to 50 kilograms (110 pounds)
has a means for manual handling;

(¢) A package with a gross weight of
50 kilograms (110 pounds) or more can
be safely handled by mechanical
means;

(d) Each lifting attachment on the
package, when used in the intended
manner, with a minimum safety factor
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of three, does not impose an unsafe
stress on the structure of the package.
In addition, the lifting attachment
shall be so designed that failure under
excessive load would not impair the
ability of the package to meet all
other requirements of this subpart.
BEach attachment or other feature on
the outer surface of the packaging
that could be used to lift the package
must be removable or otherwise capa-
ble of being made inoperable for trans-
port, or shall be designed with
strength equivalent to that required
for lifting attachments;

(e) The external surface, as far as
practicable, may be easily decontami-
nated;

(f) The outer layer of packaging will
avoid, as far as practicable, pockets or
crevices where water might collect;
and

(g) Each feature that is added to the
package at the time of transport, and
that is not a part of the package, will
not reduce the safety of the package.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31218, July 7, 19831

§173.412 Additional design requirements
for Type A packages.

In addition to meeting the general
design requirements prescribed in
§ 173.411, each Type A packaging shall
be designed so that:

(a) The smallest overall external di-
mension of the package is not less
than 10 centimeters (4 inches);

(b) The outside of the packaging in-
corporates a feature, such as a seal,
that is not readily breakable, and that,
while intact, is evidence that the pack-
age has not been opened. In the case
of packages shipped in exclusive use
closed transport vehicles, the cargo
compartment may be sealed instead of
the individual packages;

(¢) As far as practicable, the exter-
nal surfaces are free from protrusions
and are designed and finished so that
they can be easily decontaminated;

(d) Containment and shielding
WOl_lld be maintained during transpor-
tation and storage in a temperature
range of —40°C (—40°F) to 70°C
(158°F) with account being taken of
the possibility of brittle fracture;

(e) It is able to withstand the effects
of any acceleration, vibration, or vibra-

§ 173.412

tion resonance that may arise during
normal transportation, without any
deterioration of the effectiveness of
closing devices or of the integrity of
the package as a whole and without
loosening or unintentional release of
nuts, bolts, or other securing devices
aven after repeated use;

(f) It includes a containment system
securely closed by a positive fastening
device that cannot be opened uninten-
tionally or by pressure that may arise
within the package during normal
transport. Special form, as demon-
strated in accordance with § 173.469
may be considered as a component of
the containment system;

(g) The madterials of the packaging
and any components or structures are
physically and chiemically compatible
with each other and with the contents,
taking into account the behavior of
each under irradiation;

(h) For each component of {the con-
tainment system account is taken,
where applicable, of radiolytic decom-
position of materials and the genera-
tion of gas by chemical reaction and
radiolysis;

(i) The containment system will
retain its radioactive contents under
the reduction of ambient pressure to
.25 kilograms per square centimeter
(3.5 pounds per square inch);

(j) Bach valve through which the ra-
dioactive contents could otherwise
escape is protected against damage
and unauthorized operation and,
except for a pressure relief device, has
an enclosure to retain any leakage;

(k) Any radiation shield that en-
closes a component of the packaging
specified as part of the containment
system will prevent the unintentional
escape of that component from the
shield;

(1> Failure of any tie down attach-
ment on the packaging under exces-
sive load will not impair the ability of
the package to meet other require-
ments of this subpart;

(m) When subjected to the tests
specified in §173.465 or evaluated
against these tests by any of the meth-
ods authorized by § 173.461(a), the
packaging will prevent.:

(1) Loss or dispersal of the radioac-
tive contents; and
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(2) Any significant increase in the
radiation levels recorded or calculated
at the external surfaces for the condi-
tion before the test;

(n) Bach packaging designed for lig-
uids will:

(1) Meet the conditions prescribed in
paragraph (m) of this section when
subjected to the tests specified in
§ 173.466 or evaluated against these
tests by any of the methods author-
ized by § 173.461(a);

(2) For any package with a liquid
volume not exceeding 50 cubic centi-
meters (1.7 fluid ounces), have suffi-
cient suitable absorbent material to
absorb twice the volume of the liquid
contents. The absorbent material shall
be compatible with the package con-
tents and suitably positioned to con-
tact the liquid in the event of leakage;
and

(3) For any package with a liquid
volume exceeding 50 cubic centimeters
(1.7 fluid ounces), either:

(i) Have sufficient absorbent materi-
al as prescribed in paragraph (n)(2) of
this section; or

(ii) Have a containment system com-
posed of primary inner and secondary
outer containment components de-
signed to assure retention of the liquid
contents within the secondary outer
components in the event that the pri-
mary inner components leak; and

(o) Each package designed for com-
pressed or uncompressed gases other
than tritium or argon-37 not exceeding
200 curies will be able to prevent loss
of contents when the package is sub-
jected to the tests prescribed in
§ 173.466 or evaluated against these
tests by any of the methods author-
ized by § 173.461(a).

[Amdt. 1'73-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31218, July 7, 1983]

§173.413 Requirements for Type B pack-
ages.

Each Type B(U) or Type B(M) pack-
age must be designed and constructed
to meet the applicable requirements in
10 CFR part 71.

§173.415 Authorized Type A packages.

The following packages are author-
ized for shipment, if they do not con-
tain gquantities exceeding A, or A, as
appropriate:

49 CFR Ch. 1 (12-31-91 Edition)

(a) U.S. Department of Transporta-
tion (DOT) Specification TA (§ 178.350
of this subchapter) Type A general
packaging. Each shipper of a Specifi-
cation TA package must maintain on
file for at least one year after the
latest shipment, and shall provide to
DOT on request, a complete documen-
tation of tests and an engineering eval-
uation or comparative data showing
that the construction methods, pack-
aging design, and materials of con-
struction comply with that specifica-
tion. Specification 7TA packagings de-
signed in accordance with the require-
ments of § 178.350 in effect on June
30, 1983, and constructed prior to July
1, 1985, may continue to be used. Pack-
agings either designed or constructed
after June 30, 1985, must meet the re-
quirements of § 178.350 applicable at
the time of their design or construc-
tion.

(b) DOT Specification 55 metal-en-
cased shielded packaging constructed
before April 1, 1975. Such packaging
constructed after March 31, 1975 is
not authorized unless it is requalified
under DOT Specification T7A. Each
packaging designed for liquids must
also meet the requirements of
§ 173.412 (m) and (n). Use of this pack-
aging as DOT Specification 55 is not
authorized after June 30, 1985.

(¢) Any Type B, B(U) or B(M) pack-
aging pursuant to § 173.416.

(d) Any foreign made packaging that
bears the marking “Type A” and
which was used for the import of ra-
dioactive materials. Such packagings
may be subsequently used for domes-
tic and export shipments of radioac-
tive materials. These packagings shall
conform with requirements of the
country of origin (as indicated by the
packaging marking) applicable to
Type A packagings.

(The information collection requirements
contained in paragraph (a) were approved
by the Office of Management and Budget
under control number 2137-0533)

[Amdt. 1'73-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31218, July 7, 1983;
Amdt. 173-197, 51 FR 34987, Oct. 1, 19861
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§173.416 Authorized Type B packages.

Each of the following packages is au-
thorized for shipment of quantities ex-
ceeding A, or A;, as appropriate;

(a) DOT Specification 55 metal-en-
cased shielded packaging constructed
before April 1, 1975, for domestic ship-
ments only of special form radioactive
materials of 300 curies or less. Such
packaging constructed after March 31,
1975 may not be designated as DOT
Specification 55. Use of this packaging
is not authorized after June 30, 1985
unless approved in accordance with
paragraph (b) of this section.

(b) Any Type B, Type B(U) or Type
B(M) packaging that meets the appli-
cable requirements in the regulations
of the U.S. Nuclear Regulatory Com-
mission (10 CFR part 71) and that has
been approved by that Commission
may be shipped pursuant to § 173.471.

(c) Any Type B(U) or B(M) packag-
ing that meets the applicable require-
ments of the regulations of the Inter-
national Atomic Energy Agency
(IAEA) in its “Regulations for the
Safe Transport of Radioactive Materi-
als, Safety Series No. 6” and for which
the foreign competent authority cer-
tificate has been revalidated by DOT
pursuant to § 173.473. This packaging
is authorized only for export and
import shipments.

(d) DOT Specification 6M (§ 178.354
of this subchapter) metal packaging,
only for solid or gaseous radioactive
materials that will not undergo pres-
sure generating decomposition at tem-
peratures up to 121°C (250° F) and
that do not generate more than 10
watts of radioactive decay heat.

(e) For contents in other than spe-
cial form; DOT Specification 20 WC
(§ 178.362 of this subchapter), wooden
brotective jacket, wher used with a
single, snug-fitting inner DOT Specifi-
cation 2R (§ 178.360 of this subchap-
ter), or a DOT Specification 55 con-
tainer constructed prior to April 1,
1975. Such packagings constructed
after March 31, 1975, may not be des-
lgnated as DOT Specification 55. For
liquid contents, the inner packaging
zm)lSt comply with § 173.412 (m) and

n),

(f) For contents in special form only;
DOT Specification 20WC (§ 178.362 of
1S subchapter), wooden protective

§ 173.417

jacket, with a single snug-fitting inner
Type A packaging that has a metal
outer wall and conforms to § 178.350
of this subchapter, or an inner DOT
Specification 55 packaging constructed
prior to April 1, 1975, Such packagings
constructed after March 31, 1975, may
not be designated as DOT Specifica-
tion 55. Radioactive decay heat may
not exceed 100 watts.

(g) For contents in special form only;
DOT Specification 21WC (§ 178.364 of
this subchapter), wooden protective
overpack, with a single inner DOT
Specification 2R (§ 178.360 of this sub-
chapter) or an inner DOT Specifica-
tion 55 container constructed prior to
April 1, 1975. Such packagings con-
structed after March 31, 1975, may not
be designated as DOT Specification 55.
Contents shall be loaded within the
inner packaging in such a manner as
to prevent loose movement during
transportation. The inner packaging
shall be securely pos'tioned and cen-
tered within the overpack so that
there will be no significant displace-
ment of the inner packaging if subject-
ed to the 9 meter (30 feet) drop test
described in 10 CFR part 71.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31218, Juiy 7, 1983;
Amdt. 173-224, 55 FR 52670 Dec. 21, 19901

§173.417 Authorized
materials.

(a) Except as provided in § 173.453,
fissile materials containing not more
than A, or A, as appropriate, shall be
packaged in one of the following pack-
agings:

(1) DOT Specification 6L (§ 178.352
of this subchapter), metal packaging,
for materials prescribed in paragraph
(b)(1) of this section.

(2) DOT Specification 6M (§ 178.354
of this subchapter), metal packaging,
for materials prescribed in paragraph
(b)(2) of this section.

(3) Any packaging listed in § 173.415,
limited to the following radioactive
materials:

(i) 500 grams of uranium-235 in a
single shipment as Fissile Class III or
not more than 40 grams of uranium-
235 per package as Fissile Class II. For
Fissile Class II shipments, the trans-
port index assigned to each package

packaging—fissile
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shall not be less than 0.4 for each
gram of uranium-235 above 15 grams
up to the maximum of 40 grams
(transport index of 10).

(ii) 320 grams of plutonium-239 as
plutonium-beryllium neutron sources
in special form. Total radioactivity
coentent may not exceed 20 curies. The
transport index to be assigned to each
package must be 0.5 for each 20 grams,
or fraction thereof, of fissile plutoni-
uim.

(4) Any other Type A or Type B,
Type B(U), or Type B(M) packaging
for fissile radioactive materials that
also meets the applicable standards
for fissile materials in the regulations
of the U.S. Nuclear Regulatory Com-
mission (10 CFR part 71), and is used
in accordance with § 173.471.

(5) Any other Type A or Type B,
Type B(U), or Type B(M) packaging
that also meets the applicable require-
ments for fissile material packaging in
Section V of the International Atomic
Energy Agency ‘“Regulations for the
Safe Transport of Radioactive Materi-
als, Safety Series No. 6,” and for
which the foreign competent author-
ity certificate has been revalidated by
the U.S. Competent Authority, in ac-
cordance with § 173.473. These pack-
ages are authorized only for export
and import shipments.

(6) A b5-gallon 1A2 steel drum, sub-
ject to the following conditions:

(i) The quantity may not exceed 350
grams of uranium-235 in any non-py-
rophoric form, enriched to any degree
in the uranium-235 isotope.

(ii) Bach drum must have a mini-
mum 18 gauge body and bottom head
and 16 gauge removable top head with
one or more corrugations in the cover
near the periphery.

(iii) Closure must conform to
§ 178.352 of this subchapter.

(iv) At least four equally spaced 12
millimeter (0.5 inch) diameter vent

49 CFR Ch. | (12-31-91 Edition)

holes shall be provided on the sides of
the drum near the top, each covered
with weatherproof tape; or equivalent
device.

(v) Appropriate primary inner con-
tainment of the contents and suffi-
cient packaging material, such as plas-
tic or metal jars or cans shall be pro-
vided such that Specification 7TA
(§178.350 of this subchapter) provi-
sions are satisfied by the inner packag-
ing.

(vi) Each inner container shall be ca-
pable of venting if subjected to the
thermal test described in 10 CFR part
1.

(vii) Liquid contents shall be pack-
aged in accordance with § 173.412(m)
and (n).

(viii) The maximum weight of con-
tents including internal packaging
may not exceed 91 kilograms (200
pounds) with fissile material content
limited as shown in Table 2:

TABLE 2—F1SSILE MATERIAL CONTENT AND
TRANSPORT INDEX FOR SPECIFICATION 6J OR
17H PACKAGES

Maximum U-235 | Minimum transport al\élf;irz:m .
per package inde)g per package trgn spog vegie;:ie
(grams) as Fissile Class I as Fissile Class Il
350 i8 72
300 10 129
250 05 256
200 03 500
150 01 500
100 o1 500
50 " "
1 Fissile Class |

{7) Any metal cylinder that meets
the performance requirements of
§§ 173.415 and 178.350 of this subchap-
ter for Specification TA Type A pack-
aging may be used as a Fissile Class I
package for the transport of residual
“heels” of enriched solid uranium hex-
afluoride without a protective over-
pack in accordance with Table 3:
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TABLE 3—ALLOWABLE CONTENT OF URANIUM HEXAFLUCRIDE (UF;) “HEELS" IN A SPECIFICATION

7A CYLINDER
Maximum cylinder Cylinder volume Maximum Maximum “heel” weight per cylinder
diameter Uranium-235
enrichment UF, Uranium-235
{weight
Inches Centi- Cubic Feet Liters percent)
menters kg {Ib) kg (ib)

5 127 ;0311 ... .. 88 1000 0.045 o1 00314 co7
8 203 [ 1359....... . . 39 i25 0227 05 019 004
12 3052410 ........... 68 5.0 0454 10 015 0,03
30 76 12564, ... .. 725 5.0 1.3 250 383 0.84
48 122 {1 1089 (10 ton). . 3084 45 227 50 690 152
... .. | 1427 (14 tON). .. 4041 45 22.7 50 6390 1.52

(8) Packagings as prescribed in paragraph (b)(5) of this section, for materials,
quantities and conditions as authorized and prescribed therein.

(b) Fissile radioactive materials with radioactive content exceeding A, or A,
shall be packaged in one of the following packagings:

(1) DOT Specification 6L (§ 178.352 of this subchapter), metal packaging. Au-
thorized only for uranium-235, plutonium-239 or plutonium-241, as metal, oxide,
or compounds that do not decompose at temperatures up to 149°C (300°F). Ra-
dioactive decay heat output may not exceed b watts. Radioactive materials in
normal form shall be packaged in one or more tightly sealed metal cans or poly-
ethylene bottles within a DOT Specification 2R (§ 178.360 of this subchapter)
containment vessel. Packages are authorized as Fissile Class II and III with ma-
terials limited in accordance with Table 4:

TABLE 4—AUTHORIZED CONTENTS IN KILOGRAMS (KG) AND CONDITIONS FOR SPECIFICATION 6L

PACKAGES
Uranium-235 Piutonium ! Fissile class Ml
Fissile class I maximum number
H/X<3 2 3<H/Z<20 H/X<10 10<H/X<20 B A a4
14 . 336 _ S 13 €0
— 25 2.4 18 50

1 Plutoniurn solutions are not authorized

2H/X is the ratio of hydrogen to fissile atoms in the inner containment with all sources of hydrogen in the containment
considered

3 Volume not to exceed 3.6 liters

(2) DOT Specification 6M (§ 178.354 of this subchapter), metal packaging. Au-
thorized only for solid radioactive materials that will not decompose at tempera-
tures up to 121°C(250°F). Radioactive decay heat output may not exceed 10
watts. Radioactive materials in other than special form shall be packaged in one
or more tightly sealed metal cans or polyethylene bottles within a DOT Specifi-
cation 2R (§ 178.360 of this subchapter) containment vessel. For fissile materi-
als:

(i) Pissile Class I packages are limited to the following amounts of fissile radio-
active materials: 1.6 kilograms of uranium-235; 0.9 kilograms of plutonium
(except that due to the 10-watt thermal decay heat limitation, the limit for plu-
tonium-238 is 0.02 kilograms); and 0.5 kilograms of uranium-233. The maximum
ratio of hydrogen to fissile material must not exceed three, including all of the
sources of hydrogen within the DOT Specification 2R containment vessel.

(ii) Maximum quantities of fissile material for Fissile Class II and Fissile Class
IIY, and other restrictions are given in Table 5. For a Fissile Class II package,
the minimum transport index to be assigned is shown in Table 5 and for a Fis-
sile Class III shipment, the allowable number of similar packages per convey-
ance and per transport vehicle is shown. Each Fissile Class III shipment is also
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subject to the requirements in § 173.457. Where a maximum ratio of hydrogen
to fissile material is specified in Table 5, only the hydrogen interspersed with
the fissile material need be considered. For a uranium-233 shipment, the maxi-
mum inside diameter of the inner containment vessel must not exceed 12.1 cen-
timeters (4.75 inches). Where necessary, a tight fitting steel insert shall be used
to reduce a larger diameter inner containment vessel specified in § 178.104-3(b)
of this subchapter to the 12 centimeter (4.75 inch) limit.

TABLE 5—AUTHORIZED CONTENTS FOR SPECIFICATION 6M PACKAGES!

Uranium-2333 Uranium-2354 7 Plutoniurn2 3 4 f’:issille"
class
Metal or Compounds Metal or Compounds Metal or Compounds maxi-
alloy ailoy alloy Fissile mnumm
— class i number
tra}ngport ofk
index ack-
;r(/) H/X=0 | H/X<3 H/X=0 H/X=0 H/X<3 H/X =0 H/X=0 | H/X<3 a;es per
transport
vehicle
36 44 29 72 76 53 31 41 34 0.1 1,250
642 52 35 87 96 64 34 4.5 41 02 625
852 68 45 112 13.9 83 42 . 45 05 250
. - 13¢ 160 101 45 . 10 125
260 161 . . 50 25
320 195 . g . . 100 12

! Quantity in kilograms

2 Minimum percentage of plutonium-240 is § weight perent.

845 kilogram limitation of plutonium due to 10 watt decay heat limitation.

* For a mixture of wranium-235 and plutonium an equal amount of uranium-235 may be substituted for any portion of
plutonium authorized

* Maximum inside diameter of Specification 2R containment vessel not to exceed 12 centimeter (4.75 inch) (see par (b)(2)(ii)
of this section).

8 Granulated or powdered metal with any particle less than 8 millimeter (025 inch) in the smallest dimension is not
authorized.

7 Maximum permitted uranium-235 enrichment is 93.5 percent

8H/X is the ratio of hydrogen to fissile atoms in the inner containment.

(3) Type B, or Type B(U) or B(M) packaging that meets the standards for
packaging of fissile materials in 10 CFR part 71, and is approved by the U.S. Nu-
clear Regulatory Commission in accordance with § 173.471.

(4) Type B(U) or B(M) packaging that meets the applicable requirements for
fissile radioactive materials in Section V of the IAEA “Regulations for the Safe
Transport of Radioactive Materials, Safety Series No. 6” and for which the for-
eign competent authority certificate has been revalidated by the U.S. Compe-
tent Authority in accordance with § 173.473. These packagings are authorized
only for import and export shipments.

(5) DOT Specifications 20PF-1, 20PF-2, or 20PF-3 (§ 178.356 of this subchap-
ter), or Specifications 21PF-1, 21PF-1A, 21PF-1B, or 21PF-2 (§ 178.358 of this
subchapter) phenolic-foam insulated overpack with snug fitting inner metal cyl-
inders, meeting all requirements of §§ 173.24, 173.411, and 173.412, and the fol-
lowing:

(i) Handling procedures and packaging criteria must be in accordance with
DOE Report ORO-651 or ANSI N14.1.

(ii) DOT Specification 21PF-1 overpacks in use or under construction before
April 1, 1989, must be modified to DOT Specification 21PF-1A before April 1,
1991. Use of unmodified DOT 21PF-1 overpacks is prohibited after March 31,
1991. All new construction to DOT Specification 21PF-1 beginning after March
31, 1989, must meet DOT Specification 21 PF-1B.

(iii) Quantities of uranium hexafluoride are authorized as shown in Table 6,
with each package to be shipped as Fissile Class I1, and assigned a minimum
transport index as also shown:
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TABLE 6—AUTHORIZED QUANTITIES OF URANIUM HEXAFLUORIDE (UFs) AS FISSILE CLASS I

Maximum inner Maximum weight of | Maximum
cylinder diameter UFs contents U—?Sr;s é:lissile"
. - enrich- ass
Protective overpack specification number Centime- ' ment transport
ter Inch Kilograms | Pounds {weight index
percent)
20PF-1 .. ... . Lo .. 127 5 25 55 1000 ot
20PF-2.. . .. . e L. 203 8 116 255 125 40
20PF-3. ... . . e e 305 12 209 460 50 11
21PF-1L¢ . .. L . 276 230 2,247 4,950 50 5.0
376 330 2,279 5,020 5.0 5.0
21PF-21. . . . 276 230 2,247 4,950 50 50
376 330 2,279 5,020 50 5.0

* For 76 centimeter cylinders, the maximum permitted H/U atomic ratio is 0 088.

2 Model 30A inner cylinder (Reference: ORO-651)
3 Model 30B inner cylinder (Reference: ORO-651)

+ 21PF-1 series includes the 21PF-1, 21PF-1A, and 21PF-1B. Allowable guantities are identical for all three overpacks See

the fimitations on usage in paragraph {b)(5) of this section

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, as amended at 48 FR 13432, Mar. 31, 1983; 48
FR 31218, July 7, 1983; Amdt. 173-185, 50 FR 11055, Mar. 19, 1985; Amdt. 173-196, 51 FR
5973, Feb. 18, 1986, Amdt. 173-206, 53 FR 36551, Sept. 20, 1988; Amdt. 173-216, 54 FR 38796,
Sept. 20, 1989; Amdr. 173-224, 55 FR 52670 Dec. 21, 19901

§173.418 Authorized packaging-pyro-
phoric radioactive materials.

(a) Pyrophoric radioactive materials,
as referenced in § 172.101 of this sub-
chapter, in quantities not exceeding A,
per package shall be packaged in Type
A packagings which are constructed of
materials which will not react nor be
decomposed by the contents. Contents
must be:

(1) In solid form and must not be fis-
sile unless excepted by § 173.453;

(2) Contained in sealed and corro-
sion resistant receptacles with positive
closures (friction or slip-fit covers or
stoppers are not authorized);

(3) Free of water and any contami-
nants which would increase the reac-
tivity of the material; and

(4) Made inert to prevent self-igni-
tion during transport by either:

(i) Mixing with large volumes of in-
erting materials such as graphite or
dry sand, or other suitable inerting
material, or blended into a matrix of
hardened concrete; or

(ii) By filling the innermost recepta-
cle with an appropriate inert gas.

(b) In addition to the applicable re-
Quirements of §173.24 each package
must be capable of passing the test
conditions of §173.465 without leak-
age of contents.

§173.419 Authorized packaging-oxidizing
radioactive materials.

Certain oxidizing radioactive materi-
als, as referenced in § 172.101 of this
subchapter, and which are not fissile
materials and not in quantities exceed-
ing A, shall be packed in suitable
inside packagings of glass, metal or
compatible plastic and suitably cush-
ioned with a material which will not
react with the contents. Inner packag-
ing and cushioning shall be enclosed
within an outside packaging of wood,
metal, or plastic. The package shall be
capable of meeting the applicable test
requirements of §173.466 without
leakage of contents. For shipment by
air, the maximum quantity in any
package may not exceed 11.3 Kilo-
grams (25 pounds).

§173.420 Uranium hexafluoride (fissile
and low specific activity).

(a) In addition to any other applica-
ble requirements of this subchapter,
uranium hexafluoride, fissile or low
specific activity, must be offered for
transportation as follows:

(1) Before initial filling and during
periodic inspection and test, packag-
ings must be cleaned in accordance
with American National Standard
N14.1.
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(2) Packagings must be designed,
fabricated, inspected, tested and
marked in accordance with—

(i) American National Standard
N14.1 (1987, 1982 or 1971 edition) in
effect at the time the packaging was
manufactured;

(ii) Specifications for Class DOT-
106A multi-unit tank car tanks
(§§ 179.300 and 179.301 of this sub-
chapter); or

(iii) Section VIII, Division I of the
ASME Code, provided the packaging—

(A) Was manufactured on or before
June 30, 1987;

(B) Conforms to the edition of the
ASME Code in effect at the time the
packaging was manufactured;

(C) Is used within its original design
limitations; and

{D) Has shell and head thicknesses
that have not decreased below the
minimum value specified in the follow-
ing table—

Minimum

. thickness

Packaging model millimeters

(inches)
1S,25.. . .. . .. .. . ..., 158 (0 062)
SA,5B,8A...... . e 3.17 (0 125)
12A,12B . ool L e e e 476 (0 187)
30B.. . i e e e 793 (0312)
48A, F, X, and Y... ... ... e o 12.70 {0 500)
48T, O, OM, OM Allied, HX, H, and G .. . 6 35 (0 250)

(3) Uranium hexafluoride must be in
solid form.

(4) The volume of solid uranium
hexafluoride, except solid depleted
uranium hexafluoride, at 20 °C (68 °F.)
must not exceed 619 of the certified
volumetric capacity of the packaging.
The volume of solid depleted uranium
hexafluoride at 20 °C (68 °F.) must not
exceed 62% of the certified volumetric
capacity of the packaging.

(b) The pressure in the package at 20
°C (68 °F ) must be less than 101.3 kPa
(14.8 psia).

(b) Packagings of uranium hexa-
fluoride must be periodically inspect-
ed, tested, marked and otherwise con-
form with the American National
Standard N14.1-1987.

(¢) Each repair to a packaging for
uranium hexafluoride must be per-
formed in accordance with American
National Standard N14.1-1987.

49 CFR Ch. | (12-31-91 Edition)
[Amdt. 173-214, 54 FR 35652, Aug. 29, 1989]

§173.421 Limited quantities of radioactive
materials.

Radioactive materials whose activity
per package does not exceed the limits
specified in §173.423 are excepted
from the specification packaging, ship-
ping paper and certification, marking,
and labeling requirements of this sub-
chapter and requirements of this sub-
part if:

(a) The materials are packaged in
strong, tight packages that will not
leak any of the radioactive materials
during conditions normally incident to
transportation;

(b) The radiation level at any point
on the external surface of the package
does not exceed 0.5 millirem per hour;

(¢) The nonfixed (removable) radio-
active surface contamination on the
external surface of the package does
not exceed the limits specified in
§ 173.443(a);

(d) The outside of the inner packag-
ing or if there is no inner packaging,
the outside of the packaging itself
bears the marking “Radioactive’”;

(e) Except as provided in § 173.424,
the package does not contain more
than 15 grams of uranium-235; and

(f) The material is otherwise pre-
pared for shipment as specified in
§ 173.421-1.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amdt. 173-167, 48 FR 30137,
June 30, 19831

§173.421-1 Additional requirements for
excepted packages containing Class 7
(radioactive) materials.

(a) Excepted packages prepared for
shipment under the provisions of
§8§ 173.421, 173.422, 173.424, or 173.427
of this subpart must be certified as
being acceptable for transportation by
having a notice enclosed in or on the
package, included with the packing
list, or otherwise forwarded with the
package. This notice must include the
name of the consignor or consignee
and the statement “This package con-
forms to the conditions and limita-
tions specified in 49 CFR 173.421 for
radioactive material, excepted pack-
age-limited quantity of material,
UN2910; 49 CFR 173.422 for radioac-
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tive material, excepted package—in-
struments or articles, UN2910; 49 CFR
173.424 for radioactive material, ex-
cepted package—articles manufac-
tured from natural or depleted urani-
um or natural thorium, UN2910; or 49
CFR 173.427 for radioactive material,
excepted package—empty packaging,
UN2910,” as appropriate.

(b) An excepted radioactive material
classed radioactive material and pre-
pared for shipment under the provi-
sions of § 173.421, § 173.422, § 173.424,
§ 173.427 or § 173.421-2 is not subject
to the requirements of this subchap-
ter, except for:

(1) Sections 171.15, 171.16, 174.750,
176.710 and 177.861 of this subchapter
pertaining to the reporting of inci-
dents and decontamination when
transported by a mode other than air;
or

(2) Sections 171.15, 171.16, 175.45,
and 175.700(b) of this subchapter per-
taining to the reporting of incidents
and decontamination if transported by
aircraft.

(Approved by the Office of Management
and Budget under control number 2137-
0039)

[Amdt. 173-167, 48 FR 30137, June 30, 1983,
as amended by Amdt. 173-187, 50 FR 186617,
May 2, 1985; Amdt. 173-196, 51 FR 5973,
Feb. 18, 1986; Amdt. 173-202, 52 FR 15949,
May 1, 1987, Amdt. 173-209, 54 FR 14814,
Apr. 13, 1989; Amdt. 173-226, 56 FR 8624,
Feb. 28, 1991, Amdt. 173-224, 56 FR 66279,
Dec. 20, 1991}

§173.421-2 Requirements for multiple
hazard limited quantity radioactive
materials.

(a) Except as provided in paragraph
(b) of this section or in § 173.4 of this
subchapter, when a limited quantity
Class 7 material meets the definition
of another hazard class or division, it
shall be:

(1) Classed for
hazard;

(?) Packaged to conform with the re-
Quirements specified in § 173.421 (a)
through (e) or §173.422 (a) through
(g), as appropriate; and

(3) Offered for transportation in ac-
Cordance with the requirements appli-
cable to the hazard for which it is
classed.,

(b) When a limited quantity Class 7
Material meets the definition of Class

the additional

§ 173.422

9 or is a combustible liquid in a non-
bulk packaging, it shall be:

(1) Classed as a Class 7 material if:

(i) The material is not a hazardcus
waste or hazardous substance; and

(ii) The material is offered for trans-
portation in a mode to which require-
ments of this subchapter pertaining to
the specific material do not apply;

(2) Classed combustible liquid or
Class 9, as appropriate, if:

(i) The material is a hazardous waste
or hazardous substance; or

(ii) The material is offered for trans-
portation in a mode to which require-
ments of this subchapter pertaining to
the specific material do apply;

(3) Packaged to conform with re-
quirements specified in §173.421 (a)
through (e) or §173.422 (a) through
(g), as appropriate; and

(4) Offered for transportation in ac-
cordance with requirements applicable
to the hazard for which it is classed.

(c) A limited quantity Class 7 materi-
al which is classed other than Class 7
under the provisions of paragraph (a)
or (b) of this section is excepted from
the requirements of §§173.421-1(a),
172.203(d), and 172.204(c)(4) of this
subchapter if the entry “Limited
quantity radioactive material” appears
on the shipping paper in association
with the basic description.

[Amdt. 173-224, 55 FR 52670, Dec. 21, 1990,
as amended by Amdt. 173-226, 56 FR 8624,
Feb. 28, 1991; Amdt. 173-224, 56 FR 66279,
Dec. 20, 19911

§173.422 Exceptions for instruments and
articles.

Instruments and manufactured arti-
cles (including clocks, electronic tubes
or apparatus) or similar devices having
radioactive materials in gaseous or
non-dispersible solid form as a compo-
nent part are excepted from the speci-
fication packaging, shipping paper and
certification, marking and labeling re-
quirements of this subchapter and re-
quirements of this subpart, if:

(a) The activity of the instrument or
article does not exceed the relevant
limit listed in Table 7 in § 173.423;

(b) The total activity per package
does not exceed the relevant limit
listed in Table 7 in § 173.423;
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(c) The radiation level at 10 centime-
ters (4 inches) from any point on the
external surface of any unpackaged in-
strument or article does not exceed 10
millirem per hour;

(d) The radiation level at any point
on the external surface of a package
bearing the article or instrument does
not exceed 0.5 millirem per hour, or,
for exclusive use domestic shipments,
2 millirem per hour;

(e) The nonfixed (removable) radio-
active surface contamination on the
external surface of the package does
not exceed the limits specified in
§ 173.443(a);

(f) Except as provided in § 173.424,
the package does not contain more
than 15 grams cf uranium-235; and

49 CFR Ch. | (12-31-91 Edition)

(h) The instrument or article is oth-
erwise prepared for shipment as speci-
fied in § 173.421-1.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amadt. 173-167, 48 FR 30138,
June 30, 1983; Amdt. 173-162, 48 FR 31218,
July 7, 1983; Amdt. 173-16, 48 FR 50460,
Nov. 1, 1983]

§173.423 Table of activity limits—except-
ed quantities and articles.

The limits applicable to instruments,
articles, and limited quantities subject
to exceptions under §§173.421 and
173.422 are shown in Table T:

TABLE 7—ACTIVITY LIMITS FOR LIMITED QUANTITIES, INSTRUMENTS, AND ARTICLES

Instruments and articles ;
Nature of contents Maten?il;i?:ckage
Instrument and article limits * Package limits
Solids:
Special form . . .| 1072A, . AL . 107%A,
Other forms . . 107%A; ... ... A . . . 107%A;
Liquids:
Tritiated water:
B0 20 T 7 1 U OO .| 1000 Curies
O1CIO10CHT . . Lo s e o e e e s e 100 Curies.
STOC/IEr . . e e e e et e e e e e . | 1 Curie.
Other liquids.... ... .. . ... [1073A; ... ... .. . 107A; . . e e ] 107A,
Gases:
Tetum2 .. . ........ .. |20Curies.. .... ..... . . |200Curies . . .. . | 20 Curies
Special form . .. . .. . | 107%A, 10724, . o | 1073A,
Other forms . - 1073A, . 1072A; . . 1073A,

! For mixture of radionuclides see § 173 433(b).

2 These values also apply to tritium in activated luminous paint and tritium adsorbed on solid carriers

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, as amended at 48 FR 13432, Mar. 31, 1983; 48

FR 31218, July 7, 1983)

§ 173.424 Excepted articles containing nat-
ural uranium or thorium.

Manufactured articles in which the
sole radioactive material content is
natural or depleted uranium or natu-
ral thorium are excepted from the
specification packaging, shipping
paper and certification, marking and
labeling requirements of this subchap-
ter and requirements of this subpart
if:

(a) The outer surface of the uranium
or thorium is enclosed in an inactive
sheath made of metal or other durable
protective material;

(b) The conditions specified in
§ 173.421 (b), (¢), and (d) are met; and

(¢) The article is otherwise prepared
for shipment as specified in § 173.421-
1.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amadt. 173-167, 48 FR 30138,
June 30, 1983; Amdt. 173-162, 48 FR 31218,
July 7, 19831

§173.425 Transport requirements for low
specific activity (LLSA) radioactive ma-
terials.

In addition to other applicable re-
quirements specified in this subchap-
ter, low specific activity (LSA) materi-
als shall be transported in accordance
with paragraph (a) of this section, or
if transported as exclusive-use may be
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transported in accordance with para-
graph (b) or (¢) of this section.

(a) DOT Specification 7A (§178.350
of this subchapter) Type A package.
The requirements of § 173.412 (a), (b),
(d), and (n) do not apply.

(b) Packaged shipments of L.SA ma-
terial consigned as exclusive use shall
either be in accordance with para-
graph (a) of this section or shali
comply with the following in which
case they are excepted from specifica-
tion packaging, marking and labeling:

(1) Materials must be packaged in
strong, tight packages so that there
will be no leakage of radioactive mate-
rial under conditions normally inci-
dent to transportation.

(2) Packages must not have any sig-
nificant removable surface contamina-
tion (see § 173.443).

(3) External radiation levels must
comply with § 173.441.

(4) Shipments must be loaded by
consignor and unloaded by consignee
from the conveyance or freight con-
tained in which originally loaded.

(5) There must be no loose radioac-
tive material in the conveyance.

(6) Shipment must be braced so as to
prevent shifting of lading under condi-
tions normally incident to transporta-
tion.

(1) Except for shipments of uncon-
centrated uranium or thorium ores,
the transport vehicle must be placard-
ed with the placards prescribed in ac-
cordance with subpart F of part 172 of
this subchapter, as appropriate.

(8) The exterior of each package
must be stenciled or otherwise marked
“Radioactive—LSA”. Packages, with a
capacity of 110 gallons or less, that
contain a hazardous substance, must
be stenciled or otherwise marked with
the letters “RQ” in association with
the above description.

(9) Specific instructions for mainte-
nance of exclusive use shipment con-
trols must be provided by the shipper
to the carrier. Such instructions must
be included with the shipping paper
information.

(10) Transportation by aircraft is
prohibited.

(¢) Unpackaged (bulk) shipments of

A materials shall be transported
only in exclusive use closed transport

§ 173.425

vehicles and shall comply with the fol-
lowing:

(1) Authorized materials are limited
to the following:

(i) Uranium or thorium ores and
physical or chemical concentrates of
those ores.

(ii) Uranium metal or natural thori-
um metal, or alloys of these materials.

(iii) Materials of low radioactive con-
centration, if the average estimated
radioactivity concentration does not
exceed 0.001 millicurie per gram and

tho ecaontrihntinn from matoriale with
ViIAL UVUVLIMVLIANWAVIVLL A1 VALl lllvvvv kil YYavii

an A, value (see § 173.435) of less than
0.05 curie does not exceed one percent
of the total radioactivity.

(iv) Objects of nonradioactive mate-
rial externally contaminated with ra-
dioactive material, if the radioactive
material is not readily dispersible and
the surface contamination, when aver-
aged over one square meter, does not
exceed 0.0001 millicurie per square
centimeter of radionuclides for which
the A. value is less than 0.05 or 0.001
millicurie per square centimeter of
other radionuclides. Such objects must
be suitably wrapped or enclosed.

(2) Bulk liquids must be transported
in the following: (i) Specification
103CW, 111A60W7 (8§ 179.200,
179.201, 179.202 of this subchapter)
tank cars. Bottom openings in tanks
prohibited.

(ii) Specification MC 310, MC 311,
MC 312, or MC 331 (§178.343 or
§ 178.337 of this subchapter) cargo
tanks. Authorized only where the ra-
dioactivity concentration does not
exceed 10 percent of the specified low
specific activity levels (see
§ 173.403(n)). The requirements of
§ 173.412(n) do not apply to these
cargo tanks. Bottom fittings and
valves are not authorized. Trailer-on-
flat-car service is not authorized.

(3) External radiation levels must
comply with § 173.441(b).

(4) Shipments must be loaded by the
consignor, and unloaded by the con-
signee from the conveyance or freight
container in which originally loaded.

(5) Except for shipments of uncon-
centrated uranium or thorium ores,
the transport vehicle must be placard-
ed with the placards prescribed in sub-
part F of part 172 of this subchapter,
as appropriate.
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(6) There must be no leakage of ra-
dioactive materials from the vehicle.

(1) Specific instructions for mainte-
nance of exclusive use shipment con-
trols must be provided by the shipper
to the carrier. Such instructions must
be included with the shipping paper
information.

(8) Transportation by aircraft is pro-
hibited.

(d) Except for transportation by air-
craft, low specific activity material
that conforms with the provisions
specified in 10 CFR 20.306 is excepted
from all requirements of this subchap-
ter pertaining to radio-active materials
when offered for transportation for
disposal or recovery. A material which
meets the definition of another hazard
class is subject to the provisions of
this subchapter relating to that
hazard class.

(The information collection requirements
contained in paragraph (bX9) were ap-
proved by the Office of Management and
Budget under control number 2137-0536.
The information collection requirements
contained in paragraph (¢c)7) were approved
by the Office of Management and Budget
under control number 2137-0534)

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53,
app. A to part 1)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amdt. 173-162, 48 FR 31218,
July 7, 1983; Amdt. 173-178, 49 FR 38134,
Sept. 27, 1984; Amdt. 173-188, 50 FR 23813,
June 6, 1985; Amdt. 172-119, 54 FR 39506,
Sept. 26, 1989]

§173.427 Empty radioactive materials

packaging.

A packaging which previously con-
tained radioactive materials and has
been emptied of contents as far as
practical, is excepted from the ship-
ping paper and certification, marking
and labeling requirements of this sub-
chapter, and from requirements of
this subpart, provided that:

(a) It complies with the require-
ments of § 173.421 (b), (¢), and (e);

(b) The packaging is in unimpaired
condition and is securely closed so
that there will be no leakage of radio-
active material under conditions nor-
mally incident to transportation;

(c) Internal contamination does not

49 CFR Ch. I (12-31-91 Edition)

(d) Any labels previously applied in
conformance with Subpart E of Part
172 of this subchapter are removed,
obliterated or covered and the
“Empty” label prescribed in § 172.450
is affixed to the packaging; and

(e) The packaging is prepared for
shipment as specified in § 173.421-1.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amadt. 173-196, 51 FR 5973,
Feb. 18, 1986; Amdt. 173-204, 52 FR 36672,
Sept. 30, 1987)

§173.431 Activity limits for Type A and
Type B packages.

(a) A Type A package shall not con-
tain a quantity of radioactivity greater
than A, (for special form radioactive
material) or A, (for normal form radio-
active material) as listed in § 173.435,
or for radioactive materials not listed
in § 173.435, as determined in accord-
ance with § 173.433.

(b) The limits on activity contained
in a Type B, Type B(U), or Type B(M)
package are those prescribed in
§ 173.416 or in the applicable approval
certificate under § 173.4%71 or § 173.473.

[Amdt. 173-162, 48 FR 31218, July 7, 1983]

§173.433 Requirements for determination
of A, and A, values for radionuclides.

(a) Single radionuclides. (1) For
single radionuclides of known identity,
the values of A, and A; are those given
in the table in § 173.435. The values of
A, and A, are also applicable for ra-
dionuclides contained in (a,n) or (y,n)
neutron sources.

(2) For any single radionuclide of
known identity, which is not listed in
§ 173.435, the values of A, and A, shall
be determined in accordance with the
following:

(i) If the radionuclide emits only one
type of radiation, A, is determined in
accordance with paragraphs (a)2)(i)
(A), (B), (C), and (D) of this section.
For radionuclides emitting different
kinds of radiation, A, is the most re-
strictive value of those determined for
each kind of radiation. However, in
both cases, A, is restricted to a maxi-
mum of 1000 curies. If a parent nu-
clide decays into a shorter lived
daughter, of a half-life not greater

exceed 100 times the limits in than 10 days, A, is calculated for both
§ 173.443; the parent and the daughter, and the
576
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more limiting of the two values is as-
signed to the parent nuclide.

(A) For gamma emitters, A, is deter-
mined by the expression: A,=9/I
curie

where I' is the gamma-ray constant, corre-
sponding to the dose in roentgens per hour
al 1 meter per curie; the number 9 results
from the choice of 1 rem per hour at a dis-
tance of 3 meters as the reference dose-
equivalent rate.

(B) For x-ray emitters, A, is deter-
mined by the atomic number (Z) of
the nuclide:

Z < 55 A, = 1000 curies
forZ > 55 A, == 200 curies

(C) For beta emitters, A, is deter-
mined by the maximum beta energy
(E,..,) according to Table 8:

TABLE 8—A, FOR BETA EMITTERS

E..«(MeV) As(curies)
<05 1000
05-<10 300
10-<15 100
16-<20 30
>20 10

(D) For alpha emitters, A, is deter-
mined by the expression:

A,=1000 A,
where A; is the value listed in Table 9:

TABLE 9—A,; VALUES

As

" Half-life
Atomic | Half-life less Hall life 1,000 | greater
number | than 1,000 days yyears than 10°
years
110 81....} 3 curies ..o 50 millicuries.... . | 3 curies.
82 and 2 miflicuries....... .| 2 millicuries ... ..{ 3 curies.
above.

(ii) FPor assignment of A, values, A, is
the more restrictive of the following
values:

(A) The corresponding A,.

(B) The value A, obtained from
Table 9.

(3) For any single radionuclide
Whose identity is unknown, the value
of A, is 2 curies and the value of A, is
0.002 curies. However, if the atomic
Number of the radionuclide is less
than 82, the value of A, is 10 curies
and the value of A. is 0.4 curies.

§ 173.433

(b) Mixture of radionuclides, includ-
ing radioactive decay chains. (1) For
mixed fission products, where a de-
tailed analysis of the mixture is not
carried out, the following activity
limits apply:

(i) A,=10 curies.

(ii) A,=0.4 curies.

(2) A single radioactive decay chain
is considered to be a single radionu-
clide when the radionuclides are
present in their naturally occurring
portions and no daughter nuclide has
a half-life either longer than 10 days
or longer than that of the parent nu-
clide. The activity to be taken into ac-
count and the A, or A, value to be ap-
plied are those corresponding to the
parent nuclide of that chain. When
calculating A, or A, values, radiation
emitted by daughters must be taken
into account. However, in the case of
radioactive decay chains in which any
daughter nuclide has a half-life either
longer than 10 days or greater than
that of the parent nuclide, the parent
and daughter nuclides are considered
to be mixtures of different nuclides.

(3) In the case of a mixture of differ-
ent radionuclides, where the identity
and activity of each radionuclide is

known, the permissible activity of
each radionuclide R;,, R,, . . . R, must
be such that F, + F, 4+ ... F, is not

greater than unity, when—

Total activity of

R,

A(R))

F =

Total activity of
2

A‘(Rz)

F, =

Total activity of

Ra

A(R,)

Where A; (Ry, R: . . . R)) is the value of A,
or A, as appropriate for the nuclide R,
R:...R,

(4) When the identity of each radio-
nuclide is known but the individual ac-
tivities of some of the radionuclides
are not known, the formula given in
subparagraph (3) of this paragraph
must be applied to establish the values
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§173.434

of A, or A; as appropriate. All the ra-
dionuclides whose individual activities
are not kmown (but whose total activi-
ty is known) must be classed in a
single group and the most restrictive
value of A, or A, applicable to any one
of them shall be used as the value of
A, and A, in the denominator of the
fraction. !

(5) When the identity of each radio-
nuclide is known but the individual ac-
tivity of the radionuclides is not
known, the most restrictive value of A,
or A; applicable to any one of the ra-
dionuclides present is the applicable
value.

(6) When the identity of the radion-
uclides is not known, the value of A, is
2 curies and the value of A, is 0.002
curies. However, if alpha emitters are
known to be absent, the value of A, is
0.4 curies.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983;
48 FR 13432, Mar. 31, 1983, as amended at
48 FR 31218, July 7, 1983; Amdt. 173-185, 50
FR 11055, Mar. 19, 19851

§173.434 Activity-mass relationships for
uranium and natural thorium.!

Radioactive material Cugre:mper Gr; aC'Ersiepe’
Uranium—(Wt% 235 |J present):
045 50 x 1077 20 x 10°¢
0 72 (natural) . .J706 x 1077|142 x 10¢
10 . . L0 L P 76x 1077 13 x 10¢
15 . ~ .| 10X 107°%] 10 x 10°®
50 ... e e oo ) 27 x1078] 37 x 103
100 .. .. . o4 48 X 10°%) 21 x 10°
20.0 . e 10x 10°%] 10 x 10°
350 ... . . .....] 20x10°* 50 x 10*
500 . e e . 25 x 107*] 40 x 10*
900.. ....... ... .. BB X 10731 17 x 10*
930. . ... L. . .| 70x10"%] 14 x 10¢
950 . . .. .. e 91 x 107%] 11 x 10¢
Natural thorium. e e L 22 %1077 46 x10¢

! The figures for uranium include representative values for
the activity of uranium-234 which is concentrated during the
enrichment process. The aclivity for thorium includes the
equilibrium concentration of thorium-228.

49 CFR Ch. | (12-31-91 Edition)

§173.435 Table of A, and A: values for ra-

dionuclides.
Element : ; ;
Symbol of . A,(Ci) special | A,{(Ci) normal
ragionuclide ar;cll”:té)er?c ¢ fz)rr?\ec ¢ fi)rm
227, . .. | Actinium 1000 0003
(89)
228,, . ... 10 4
105,, .. . | Silver (47). . 40 40
110m,, . f ... ... 7 7
111, . B 100 20
241, Americium 8 0008
(95)*.
243,, . . 8 0008
37 Argon (18) 1000 1000
{com-
prassed
or
uncom-
pressed)
41, 20 20
(uncom-
pressed)
a1, 1 1
{com-
pressed)
73 - - Arsenic (33) 1000 400
74, Coe 20 20
76,4,. . e . 10 10
77 as - - . 300 20
211, . Astatine 200 7
(85)
193,, .. | Gold (79) .. . 200 200
1965, - o o .o 30 30
198,, 40 20
199,, .. e e 200 25
1315,. ... | Barium (56) 40 40
1334, . 4C 10
140,, . 20 20
7ge Beryllium 300 300
G
2065, . Bismuth 5 5
(83)
207g;. . [ 10 10
2105 (Rapy» |- . 100 4
212y O, 6 6
249, . Berkelium 1000 1
(97
77g¢ .. .. .. ..| Bromine 70 25
(35)
825, ... . e e 6 6
Me .. . Carbon (6) . 20 20
.. o L o L 1000 60
45., . | Calcium 1000 25
(20).
47¢a . - T 20 20
108¢4.... ...} Cadmium 1000 70
(48).
115mcq .. et e 30 30
115¢4. .. e e 80 20
139, ..... Cerium (58) 100 100
141;, e e e 300 25
W3Bep e e e o e e 60 20
144, . e el 10 7
249.... Californium 2 0.002
(98)
RO 7 0.007
2 0009
.| Chiorine 300 10
7
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165p,

1665,
169,.

2 I
152mg, . .

152¢,
154,
155g, . .
52 .. ..
56pe ... .
67ca

726 - -
153cq

158, -
68,

716
3u

59 i e .

Elen
and at
num

Curium

) ér;romiL
(29
Cesium

'Copper 0

Dyspros.
(66)

Erbium (t
Eur.opiurr

(63

F.Ic;;mne (
iron {26)

Gaffium (2

éaaoliniur
(64)

Germaniu
(32)
Hydrogen
(1) See
T-Tritiun
Hafnium
(72).
Mercury
(80).

Hol.r.niu.m
{67).
lodine {53)

Indium (49)

| widium (77)
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symbotof | Element | A,(Ci) special
radionuclide number form
;7 FOUU RV 10
242, . . - | Curium (96) 200
243cm - - e o e 9
244, - 10
245¢, - - 6
246 e e e 6
56, ... | Cobalt (27). 5
2T 90
58Mco - - -l o - 1000
580y » v o |- 20
0o - il o 7
51cy wuenr - - - o] Chromium 600
(24)
129, Cesium (55) 40
1316 . 1000
134me, 1000
134¢,. 10
135¢,- 1000
136¢, 7
137¢4 - 30
64c, Copper (29). 80
67ca - . .. 200
165y, Dysprosium 100
(66)
166y, e 1000
169,. Erbium (68) 1000
1750 A 50
152mg, Europium 30
(63)
152;,. . 20
154, 10
155g, e e 400
18, Flourine (9) 20
52, lron (26} 5
55, . . 1000
59, 10
67¢a Gallium (31) 100
68, e e e 20
7264 oveeee « o e e e 7
15364 Gadolinium 200
(64)
159c4 e e e 300
686, Germanium 20 .
(32)
T1ge .. 1000
3y Hvdrogen
(1) See
T-Tritium
181y .. . Hafnium 30
(72)
197my, . Mercury 200
(80)
197, . 200
203y,.. . e e 80
166y, . . Holmium 30
67).
123, . | lodine {53) . 50 ¢
125, .. 1000
126, .. . 40
129, ... 1000
131, .. .. 40
132, .. 7
133,. 30 :
B4 L 8
185 i 10 .
My .. .| Indium (49) . 30
Lkl R I . 60
Hamy, .. 30
MSMy,. o s e 100
190, ... | Iridium (77). 10
192, ... e e 20

§ 173.435
AdCiY normat S ) Element
ymbol of M | AUCH special i
oy : _ a {Ci) special ACi) normal
radionuclide r:%rz:‘t;))glc form form
10 194, . .. 10 10
02 a2, Potassium 10 10
0009 (19)
)0 01 43, 20 10
0008  g5m Krypton (3€
0 006 (ur:Z:om~ rypton (36) o0 0
5 rressed)
% 35m,, 3 3
1000 (coin-
20 pressed)
! s, 1000 10
600 (uncom- ”
pressed)
40 85, 5 5
1000 (com- )
10 prassed)
10 a87,, 20 0
2% {uncom- i
I4 pressed)
0 B7,, 06 06
2N (com-
2% prossed)
20 140, Lanthanum 30 30
/f::) tua Low specific
'/ f activity
0 material—
) see
§173 403
Wy, Lutetium 300 25
5 71)
f}‘ ) Mp Mixed 10 04
/(') fission
5 ) products
000 B, Magnesium 6 6
) ) (12)
1?0 57 n Manganese 5 5
20 (25)
/ 5a,, 20 20
10 BB, L 5 5
) W, Molybde- 100 20
) num (42)
0 ,l b Nitrogen (7) 20 10
2o Sodium (11) 8 8
Yii, 24, 5 5
P, Niobium 1000 200
) (41)
e P 20 20
Y . 20 20
147 i
- N4 Ne(gg;lmlum 100 20
149,,, . 30 20
/’/: 5, Nickel (28) .. 1000 900
’/1 53y, . e 1000 100
8, R 10 10
" 247, Neptunium 5 0005
,‘ (93)
N, 200 25
. .
s, Osmium 20 20
,‘ (76)
! ; 1?1,” i 600 200
- 1 ;”N" 200 200
o m, L. 100 20
"; 32, Phosphorus 30 30
’/’ 7, (1 5)
é,; 230,, Protactinium 20 08
, ) 91)
o, o 2 0002
:? 233, oo 100 100
oo, Lead (82) 20 20
1 210, 100 02
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§ 173.435 49 CFR Ch. 1 (12-31-91 Edition)
Symbol of | MO | A(C) special | AWC) normal  Symbol of | Element | 4y special | Au(Ci normat
radionuclide number form form radionuclide number form form
212 . . . L 6 5 9. . | . .. 10 10
103, Palladium, 1000 7000 92, .. .| . . .. 10 10
(46). T Tritium (1).. 1000 1000
109, ... | . .. . . 100 20 {uncom-
147 .| Promethium 1000 25 pressed)
61) T 1000 1000
149, .. 100 20 (com-
210;, .1 Polonium 200 02 pressed)
84) T (activated 1000 1000
142, . ... | Praseodymi- 10 10 luminous
um (59). paint).
143, T —— 300 20 T (adsorbed |...... . 1000 1000
1914, Platinum 100 100 on solid
103 (78) 200 200 carrier).
Mpy .. e triti 10 1000
197m,, 300 20 T ,(Na‘t::fd 00
197, . R 300 20 ¥ (other 20 20
238;, . Plutonium 3 0003 forms)
- (94)! » vooa 182 Tantalum 20 20
~Pu (73)
2‘;?“ 1005 0 ooo.;e 160y, . Terbium 20 10
Pu - 65
242, . 3 0003 ggm, Teohnetum 1000 1000
223, . Radium (88) 50 02 ° (42)
224, 6 05 g5 6 5
2265, 10 005 97m,. . 1000 200
228, . ... 10 005
81y Rubidium 30 25 ITre .. 1000 400
> 37) 99my, . | ... 100 100
86 i 30 30 9. e 1000 25
Rb . e .
87xo oo o - Unlimited Unlimited ~ 125Mre Tellurium 1000 100
Rb (natural) . . Unlimited Unfimited {52)
186 5, . Rhenium 100 20 ;g;mr = ggg gg
(75) Te
187 e .. ... . Unlimited Unlimited ~ 129my, . .. 30 10
188 g, 10 10 129 100 20
Re (natural) .| .. .. Unlimited Unlimited  131my, ... 10 10
103mg, . .| Rhodium 1000 1000 132, . 7 7
(45) 2271, Thorium 200 02
105gs N 200 25 (90)
222, Radon (86) 10 2 208, 6 0008
97gu Ruthenium 80 80 230, . 3 0003
(44) 231, . 1000 25
103g, .. . 30 25 232, Unlimited Unlimited
105g, 20 20 a4, 10 10
;geﬂu "Sl;lphh (16) 10(1)8 6(; ™ Unlimited Uniimited
s . r
122¢, .| Antimony 30 30 (::Mal)
51 (irradiat-
124, L 5 5 ed)?
125¢, . | ... . 40 25 )
464..... ... ... .| Scandium 8 8 200m Th(z;ll;l))m 2 20
@n 201y, . o 200 200
:;s‘ - 202 2‘5’ 2024, 40 40
75, Selenium 40 40 204 : 300 10
d (34) 1701 Thulium 300 10
3. Silicon (14) 100 20 (69)
1475, .| Samarium Unlimited Unlimited Mt 1000 100
62) 230y Urz)nzu;m 100 01
151 . 1000 90 g
153z: ...... N 300 20 282c.. 30 003
113, A Tin(s0) .. 60 60 233, .. 100 ot
119mg, e 100 100  234,.. 100 01
125, kN 10 10 2355 . ol e 100 02
85ms, Strontium 80 80 236y 200 62
(38) 238, Unlimited Unlimited
85s,.. ... o 30 30 v Unlimited Unlimited
87mg, 50 50 (natural)
895 . it 100 10 v
90, i 04 (enriched)
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Eleme
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numbe

Symbol of
radionuclide

<20%
20% or o
greater.

u
(depleted)

u
(irradiat-
ed)>

48y... .. ....I1 Vanadium
(23).
181y .. .. Tungsten
(74)
185y .. .
187w ..
127xe
{uncom-
pressed) |
127, ;
(com- i
pressed). |
131my,
(com-
pressed)
131my,
(uncom-
pressed).
1334,
(uncom-
pressed)
133y,
(com-
pressed)
1354, e
{uncom-
pressed).
1354,
(com-
pressed)
87y .. .... | Yttrium (39
N0y . ... -
91my..
9ty.. ..
9R2y..

Xeﬁon (5«

Ytterbium
(70).
| zinc (30) .

93 . . ...| Zirconium
(40).

! For shipments solely
value is 20 curies for ame
Am-Be or Pu-Be neutror
pacemakers

% The values of A, and
ance with the procedure
Subchapter, taking into a:
products and of the urani
thorium.

3The values of A, and
ance with the procedure
subchapter, taking into ac
products and plutonium is
uranium,

[Amdt. 173-162, 48
48 FR 13432, Mar.
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Symbol of aféeg:gmic AJ(Ci) special | As(Ci) normal
radionuclide | = o form form
<20% Unlimited Unlimited
100 0.1
20% or
greater
v e e e Unlimited Unilimited
(depleted)
U
(irradiat-
ed)?
48y ... 1 Vanadium 6 6
{23).
181y . .| Tungsten 200 100
(74)
185w .. 1000 25
187w . .ode o . 40 20
127 Xenon (54) .. 70 70
{uncom-
pressed)
127x. 5 5
{com-
pressed).
131my, 10 10
{com-
pressed)
131my, Lo 100 100
{uncom-
pressed)
1334, 1000 1000
(uncom-
pressed).
133x. L .. 5 5
{com-
pressed)
1354, e e 70 70
{uncom-
pressed).
135, e e e e 2 2
{com-
pressed)
87y . oo Yitrium (39) 20 20
90y . S 10 10
91my 30 30
91y 30 30
92, 10 10
93y e . 10 10
169y, . Ytterbium 80 80
(70)
175y, . A I 400 25
65., . .. ... | Zinc (30) ... 30 30
69mg, ... e e e e eeenae o 40 20
69;, O 300 20
93, . ...... .| Zirconium 1000 200
(40)
95z e 20 20
7 i e 20 20

} For shipments solely within the United States the A,
value is 20 curies for americium and plutonium contained in
Am-Be or Pu-Be neutron sources or in nuclear-powered
pacemakers.

* The values of A, and A, must be calculated in accord-
ance with the procedure specified in §173.433 of this
Subchapter, taking into account the activity of the fission
&fgggcts and of the uranium-233 in addition to that of the

m.

° The values of A, and A, must be calculated in accord-
ance with the procedure specified in §173433 of this
Subchapter, taking into account the activity of the fission

Products and plutonium isotopes in addition to that of the
uranium,

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983;
48 FR 13432, Mar. 31, 1983, as amended at

§ 173.441

48 FR 31219, July 7, 1983; Amdt. 173-207, 53
FR 38274, Sept. 29, 1988]

§173.441 Radiation level limitations.

(a) Except as provided in paragraph
(b) of this section, each package of ra-
dioactive materials offered for trans-
portation shall be designed and pre-
pared for shipment so that under con-
ditions normally incident to transpor-
tation the radiation level does not
exceed 200 millirem per hour at any
point on the external surface of the
package, and the transport index does
not exceed 10.

(b) A package which exceeds the ra-
diation level limits specified in para-
graph (a) of this section shall be trans-
ported by exclusive use shipment only
and the radiation levels for such ship-
ment must not exceed the following
during transportation:

(1) 200 millirem per hour (2 millisie-
vert per hour) on the external surface
of the package unless the following
conditions are met, in which case the
limit is 1000 millirem per hour (10
millisievert per hour).

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

(ii) The package is secured within
the vehicle so that its position remains
fixed during transportation; and

(iii) There are no loading or unload-
ing operations between the beginning
and end of the transportation;

(2) 200 millirem per hour (2 millisie-
vert per hour) at any point on the
outer surfaces of the vehicle, including
the top and underside of the vehicle;
or in the case of a flat-bed style vehi-
cle, at any point on the vertical planes
projected from the outer edges of the
vehicle, on the upper surface of the
load (or enclosure is used), and on the
lower external surface of the vehicle;

(3) 10 millirem per hour (0.1 millisie-
vert per hour) at any point 2 meters
(6.6 feet) from the outer lateral sur-
faces of the vehicle (excluding the top
and underside of the vehicle); or in the
case of a flat-bed style vehicle, at any
point 2 meters (6.6 feet) from the ver-
tical planes projected by the outer
edges of the vehicle (excluding the top
and underside of the vehicle); and

(4) 2 millirem per hour (0.02 millisie-
vert per hour) in any normally occu-
pied space, except that this provision
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§ 173.442

does not apply to private carriers if ex-
posed personnel under their control
wear radiation dosimetry devices and
operate under provisions of a State or
Federally regulated radiation protec-
tion program.

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

(@) Packages exceeding the radiation
level or transport index prescribed in
paragraph (a) of this section shall not
be transported by aircraft.

(e) The written instructions required
for exclusive use shipments must be
sufficient so that, when followed, they
will cause the carrier to avoid actions
which will unnecessarily delay deliv-
ery or unnecessarily result in in-
creased radiation levels or radiation
exposures.

(The information collection reguirements
contained in paragraph (¢) were approved
by the Office of Management and Budget
under control number 2137-0536)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983;
Amdt. 173-193, 50 FR 41898, Oct. 16, 1985]

§173.442 Thermal limitations.

Each package of radioactive material
shall be designed, constructed, and
loaded so that:

(a) The heat generated within the
package because of the radioactive
contents will not, at any time during
transportation, affect the integrity of
the package under conditions normal-
ly incident to transportation; and

(b) The temperature of the accessi-
ble external surfaces of the loaded
package will not, assuming still air in
the shade at an ambient temperature
of 38° C (100° F), exceed either:

(1) 50°C (122°F) in other than an ex-
clusive use shipment; or

(2) 82°C (180°F) in an exclusive use
shipment.

§173.443 Contamination control.

(a) The level of non-fixed (remov-
able) radioactive contamination on the
external surfaces of each package of-
fered for shipment shall be kept as low

49 CFR Ch. 1 (12-31-91 Edition)

as practicable. The level of non-fixed
radioactive contamination may be de-
termined by wiping an area of 300
square centimeters of the surface con-
cerned with an absorbent material,
using moderate pressure, and measur-
ing the activity on the wiping materi-
al. Sufficient measurements shall be
taken in the most appropriate loca-
tions to yield a representative assess-
ment of the non-fixed contamination
levels. Except as provided in para-
graph (b) of this section, the amount
of radioactivity measured on any
single wiping material when averaged
over the surface wiped shall not
exceed the limits given in Table 10 at
any time during transport. Other
methods of assessment of equal or
greater efficiency may be used. When
other methods are used the detection
efficiency of the method used shall be
taken into account and in no case shall
the non-fixed contamination on the
external surfaces of the package
exceed ten times the limits listed in
Table 10.

TABLE 10—REMOVABLE EXTERNAL
RADIOACTIVE CONTAMINATION—WIPE LIMITS

Maximum
permissible limits
Contaminant dom/
" m
uCi/cm? cF:nz
Beta-gamma emitting radionuclides; all
radionuclides with half-lives less than
fen days; natural uranium; natural
thorium;,  uranium-235; uranium-238;
thorium-232; thorium-228 and thori-
um-230 when contained in ores or
physical concentrates ... . .. . .. 10-3 22
All other alpha emitting radionuclides. . . 10-8 2.2

(b) Except as provided in paragraph
(d) of this section, in the case of pack-
ages transported as exclusive use ship-
ments by rail or public highway only,
the removable (non-fixed) radioactive
contamination on any package at any
time during transport shall not exceed
ten times the levels prescribed in para-
graph (a) of this section. The levels at
the beginning of transport shall not
exceed the levels prescribed in para-
graph (a) of this section.

(c) Except as provided in paragraph
(d) of this section, each transport vehi-
cle used for transporting radioactive
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materials as an exclusive use shipment
which utilizes the provisions of para-
graph (b) of this section shall be sur-
veyed with appropriate radiation de-
tection instruments after each use. A
vehicle shall not be returned to service
until the radiation dose rate at each
accessible surface is 0.5 millirem per
hour or less, and there is no signifi-
cant removable (non-fixed) radioactive
surface contamination as specified in
paragraph (a) of this section.

(d) Paragraph (b) and (¢) of this sec-
tion de not apply to any closed trans-
port vehicle used solely for the trans-
portation by public highway of radio-
active material packages with contami-
nation levels that do not exceed 10
times the levels prescribed in para-
graph (a) of this section if:

(1) A survey of the interior surfaces
of the empty vehicle shows that the
radiation dose rate at any point does
not exceed 10 millirem per hour at the
surface or 2 millirem per hour at 1
meter (3.3. feet) from the surface;

(2) Bach vehicle is stenciled with the
words “For Radioactive Materials Use
Only” in letters at least 76 millimeters
(3 inches) high in a conspicuous place
on both sides of the exterior of the ve-
hicle; and

(3) Bach vehicle is kept closed
except for loading or unloading.

{Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 19831

§173.444 Labeling requirements.

Each package of radioactive materi-
als, unless excepted by §173.421,
§173.422, §173.424, §173.425(b), or
§ 173.427 shall be labeled as provided
In subpart E of part 172 of this sub-
chapter,

§173.446 Placarding requirements.

See subpart F of part 172 of this sub-
Chapter.

§173._447 Storage incident to transporta-
tion—general requirements.

The following requirements apply to
Oimporary storage during the course
transportation but not to Nuclear
:gulapory Commission or Agreement
ate licensed facilities or U.S. Gov-

:&ment owned or contracted facili-

§ 173.448

(a) The number of packages bearing
Radioactive Yellow II or Radioactive
Yellow 1II labels stored in any one
storage area, such as a transit area,
terminal building, store-room, or as-
serably yard, shall be limited so that
the sum of the transport indexes in
any individual group of packages does
not exceed 50. Groups of these pack-
ages must be stored so as to maintain
a spacing of at least 6 meters (20 feet)
from other groups of packages con-
taining radioactive materials.

(b) Mixing of different kinds of
packages, including Fissile Class I
packages with Fissile Class II pack-
ages, is authorized in accordance with
§ 173.459 of this subchapter.

§ 173.448
ments.

(a) Each shipment of radioactive ma-
terials shall be secured in order to pre-
vent shifting during normal transpor-
tation conditions.

(b) Except as may be specifically re-
quired by the competent authority in
the applicable certificate, a package of
radioactive materials may be carried
among packaged general cargo with-
out special stowage provisions, if:

(1) The heat output in watts does
not exceed 0.1 times the minimum
package dimension in centimeters; or

(2) The average surface heat flux of
the package does not exceed 15 watts
per square meter and the immediately
surrounding cargo is not in sacks or
bags or otherwise in a form that would
seriously impede air circulation for
heat removal.

(¢) Packages bearing labels pre-
scribed in § 172.403 of this subchapter
may not be carried in compartments
occupied by passengers, except in
those compartments exclusively re-
served for couriers accompanying
those packages.

(d) Mixing of different kinds of
packages, including Fissile Class I
packages with Pissile Class II pack-
ages, is authorized in accordance with
§ 173.459.

(e) No person shall offer for trans-
portation aboard a passenger-carrying
aircraft any single package with a
transport index greater than 3.0 or an

General transportation require-
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§ 173.451

overpack with a transport index great-
er than 3.0.

(f) No person shall offer for trans-
portation aboard a passenger-carrying
aircraft any radioactive material
unless that material is intended for
use in, or incident to, research, medi-
cal diagnosis or treatment.

(g) If an overpack is used to consoli-
date individual packages of radioactive
materials, the packages shall comply
with the packaging, marking, and la-
beling requirements of this subchap-
ter, and the following:

(1) The overpack shall be labeled as
prescribed in § 172.403 of this subchap-
ter except as follows:

(i) The “contents” entry on the label
may state “mixed” unless each inside
package contains the same
radionuclide(s).

(ii) The “activity” entry on the label
must be determined by adding togeth-
er the number of curies of the radioac-
tive materials packages contained
therein.

(iii) For a non-rigid overpack, the re-
quired label together with required
package markings shall be affixed to
the overpack by means of a securely
attached, durable tag. The transport
index shall be determined by adding
together the transport indexes of the
radioactive materials packages con-
tained therein.

(iv) For a rigid overpack, the trans-
port index shall be determined by:

(A) Adding together the transport
indexes of the radioactive materials
packages contained iu the overpack; or

(B) Except for fissile radioactive ma-
terials, direet measurements as pre-
scribed in § 173.403(bb) which have
been taken by the person initially of-
fering the packages contained within
the overpack for shipment.

(2) The overpack shall be marked as
prescribed in subpart D of part 172 of
this subchapter and § 173.25(a).

(3) The transport index of the over-
pack shall not exceed 3.0 for passen-
ger-carrying aircraft shipments, or
10.0 for cargo-aircraft only shipments.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended by Amdt. 173-167, 48 FR 30138,
June 30, 1983; Amdt. 173-162, 48 FR 31219,
July 7, 1983; Amdt. 173-16, 48 FR 50461,
Nov. 1, 1983; Amdt. 173-187, 50 FR 21051,
May 22, 1985]

49 CFR Ch. | (12-31-91 Edition)

§173.451 Fissile materials—general re-
quirements.

(a) Except as provided in § 173.453,
each package containing fissile radio-
active materials must comply with
§§ 173.451 through 173.459.

§173.453 Fissile materials—exceptions.

The requirements of §§173.451
through 173.459 do not apply to:

(a) A package containing not more
than 15 grams of fissile radionuclides.
If the material is transported in bulk,
the quantity limitation applies to the
conveyance;

(b) A package containing irradiated
natural or depleted uranium including
the products of irradiation if the irra-
diation has taken place only in the
thermal reactor;

(c) A package containing homogene-
ous solutions or mixtures where:

(1) The minimum ratio of the
number of hydrogen atoms to the
number of atoms of fissile radionu-
clides (H/X) is 5200;

(2) The maximum concentration of
fissile radionuclides is 5 grams per
liter; and

(3) The maximum mass of fissile ra-
dionuclides in the package is 500
grams, except for a mixture where the
total mass of plutonium and uranium-
233 does not exceed 19 of the mass of
uranium-235 the limit is 800 grams. If
the material is transported in bulk,
the quantity limitations apply to the
conveyance;

(d) A package containing uranium
enriched in uranium-235 to a maxi-
mum of 1% by weight, and with a total
plutonium and uranium-233 content of
up to 1% of the mass of uranium-235,
if the fissile radionuclides are distrib-
uted homogeneously throughout the
package contents, and do not form a
lattice arrangement within the pack-
age;

(e) A package containing any fissile
material if it does not contain more
than 5 grams of fissile radionuclides in
any 10-liter volume, and if the materi-
al is packaged so as to maintain this
limit of fissile radionuclide concentra-
tion during normal transport;

(f) A package containing not more
than one kilogram of plutonium of
which not more than 20% by mass
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may consist of plutonium-239, plutoni-
um-241, or any combination of those
radionuclides;

(g) A package containing liquid solu-
tions of uranyl nitrate enriched in ura-
nium-235 to a maximum of 2% by
weight, with total plutonium and ura-
nium-233 not more than 0.1% of the
mass of uranium-235; or

(h) A package containing thorium or
uranium with not more than 6.729% by
weight of fissile material used for
shipment solely within the United
States.

[{Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 19831

§173.455 Classification of fissile materials
packages.

{a) Except as provided in § 173.453,
each package of fissile materials shall
be classified as follows:

(1) Fissile Class I. Packages that
may be transported in unlimited
number, and in any arrangement, and
that require no nuclear criticality
safety controls during transportation.
A transport index is not assigned to
Fissile Class I packages for the pur-
poses of nuclear criticality safety con-
trol, although, the external radiation
levels may require a fransport index
number.

(2) Fissile Class II. Packages that
may be transported together in any ar-
rangement but in numbers that do not
exceed an aggregate transport index
of 50. For the purposes of nuclear
criticality safety control, individual
packages may have a transport index
of not less than 0.1 and not more than
10. However, the external radiation
levels may require a higher transport
index number. These shipments re-
quire no nuclear criticality safety con-
gol by the shipper during transporta-

ion.

(3) Fissile Class III. Shipments of
packages of fissile materials that do
not meet the requirements of Fissile
Class I or Fissile Class II and that are
controlled in transportation as pre-
scribed in § 1'73.457 by appropriate ar-
rangements between the shipper and
the carrier.

(b) The numerical values for pack-
age assignments as Fissile Class I, the
transport indexes for Fissile Class II
backages, and the conveyance and ve-

§ 173.457

hicle limitations for Fissile Class III
shipments shall be determined in ac-
cordance with 10 CFR part 71.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 19831

§173.457 Transportation of Fissile Class
I shipments-specific requirements.

(a) Pissile Class III shipments shall
incorporate transportation controls
which are performed by the shipper or
carrier, as appropriate, and which:

(1) Provide nuclear criticality safety;

(2) Protect against loading, storing,
or transporting that shipment with
any other fissile material; and

(3) Include in the shipping papers
the description required by
§ 172.203(d) of this subchapter.

(b) Fissile Class III shipments shall
be transportead:

(1) In a conveyance (transport vehi-
cle if transported by public highway or
rail) assigned to the exclusive use of
the shipper with a specific restriction
for the exclusive use to be provided in
the appropriate arrangements between
shipper and carrier and with instruc-
tions to that effect issued with the
shipping papers;

(2) Except for shipments by aircraft,
with an escort in a vehicle having the
capability, equipment, authority, and
instructions to provide administrative
controls necessary to assure compli-
ance with this section;

(3) In a conveyance (transport vehi-
cle if transported by public highway or
rail) containing no other packages of
radioactive material that are required
to bear one of the labels prescribed in
§ 172.403 of this subchapter. Specific
arrangements must be made between
the shipper and the carrier, with in-
structions to that effect issued with
the shipping papers; or

(4) Under any other procedure spe-
cifically authorized by the Associate
Administrator for Hazardous Materi-
als Safety in accordance with part 107
of this subchapter.

(The information collection requirements
contained in paragraph (b) were approved
by the Office of Management and Budget
under control number 2137-0535)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983,
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§ 173.459

and amended by Amdt. 173-224, 56 FR
66279, Dec. 20, 1991)

§173.459 Mixing of fissile material pack-
ages.

Shipments of fissile materials pack-
ages and the commingling of fissile
materials packages with other radioac-
tive materials packages shall be in ac-
cordance with the provisions of this
section.

(a) Mixing of fissile material pack-
ages with other types of radioactive
materials, including Fissile Class I
with Fissile Class II packages is au-
thorized if the total transport index in
any conveyance (transport vehicle if
transported by public highway cr rail)
or storage location does not exceed 50.

(b) For PFissile Class II packages
shipped under the exclusive use provi-
sions of §173.441(b), the transport
index number which is calculated for
nuclear criticality control purposes
shall not exceed 10 for any single
package nor a total of 50 for the con-
veyance (transport vehicle if trans-
ported by public highway or rail).

(c) Fissile Class II packages may be
shipped with an external radiation
level greater than 10 millirem per
hour at 1 meter (3.3 feet), and com-
bined with other packages of the same
or different designs in a Fissile Class
III shipment, under the conditions
prescribed in § 173.457, if.

(1) Each package in the shipment
has been assigned a transport index
for criticality control purposes in ac-
cordance with the Fissile Class II cri-
teria;

(2) The transport index which has
been assigned in the package approval
for nuclear criticality control purposes
does not exceed 10 for any single pack-
age;

(3) The total transport index for nu-
clear criticality control purposes does
not exceed 100 for all packages in the
shipment;

(4) The shipment complies with
§ 173.441(b); and

(5) The shipment is not transported
by vessel.

(d) A PFissile Class III shipment of
packages may be combined with other
packages of the same or different
desigh when each package has been as-
signed a transport index for nuclear

49 CFR Ch. | (12-31-91 Edition)

criticality control purposes in accord-
ance with Fissile Class II criteria, and
may be combined with Fissile Class II
packages into a Fissile Class III ship-
ment under the conditions prescribed
in § 173.457, if:

(1) The transport index which has
been assigned in the package approval
for nuclear criticality control purposes
does not exceed 50 for any single pack-
age,

(2) The total transport index for nu-
clear criticality control purposes for
all packages in the shipment does not
exceed 100;

(3) The shipment satisfies the provi-
sions of §173.441(b) if any package
has a radiation level exceeding 10 mil-
lirem per hour at 1 meter (3.3 feet)
from any accessible external surface
of the package; and

(4) The shipment is not transported
by vessel.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 19831

§ 173.461 Demonstration of compliance
with tests.

(a) Compliance with the test require-
ments in §§ 173.463 through 173.469
shall be shown by any of the methods
prescribed in this paragraph, or by a
combination of these methods appro-
priate for the particular feature being
evaluated:

(1> By performance of tests with
prototypes or samples of the packag-
ing or special form material as normal-
ly presented for transportation, in
which case the contents of the packag-
ing for the test shall simulate as close-
ly as practicable the expected normal
radioactive contents. The use of non-
radioactive substitute contents is en-
couraged provided that the results of
the testing take into account the ra-
dioactive characteristics of the con-
tents for which it is being tested;

(2) By reference to a previous, satis-
factory demonstration of compliance
of a sufficiently similar nature;

(3) By performance of tests with
models of appropriate scale incorpo-
rating those features that are signifi-
cant with respect to the item under in-
vestigation, when engineering experi-
ence has shown results of those tests
to be suitable for design purposes.
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When a scale model is used, the need
for adjusting certain test parameters,
such as the penetrator diameter or the
compressive load, must be taken into
account; or

(4) By engineering evaluation or
comparative data.

(b) With respect to the initial condi-
tions for the tests under §§ 173.463
through 173.469, except for the water
immersion fests, compliance shall be
based upon the assumption that the
package is in equilibrium at an ambi-
ent temperature of 38°C (100°F).

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983]

§173.462 Preparation of specimens for
testing.

(a) BEach specimen (i.e., sample, pro-
totype or scale model) shall be exam-
ined before testing to identify and
record faults or damage, including:

(1) Divergence from the specifica-
tions or drawings;

(2) Defects in construction;

(3) Corrosion or other deterioration;
and

(4) Distortion of features.

(b) Any deviation found under para-
graph (a) of this section from the
specified design shall be corrected or
suitably taken into account in the sub-
sequent evaluation.

(¢) The containment system of the
packaging shall be clearly specified.

(d) The external features of the
specimen shall be clearly identified so
that reference may be made to any
part of it.

§173463 Packaging and shielding—test-
ing for integrity.

After each of the applicable tests
Specified in §§ 173.465 and 173.466, the
integrity of the packaging, or of the
packaging and its shielding, shall be
retained to the extent required by
§ 173.412(m) for the packaging being
tested,.

§173.465 Type A packaging tests.

(a) The proposed packaging with
broposed contents must be capable of
Withstanding the tests prescribed in
this section. One prototype may be
used for all tests if the requirements
of paragraph (b) of this section are
Complied with.

§ 173.465

(b) Water spray test. The water
spray test must precede each test or
test sequence prescribed in this sec-
tion. The water spray test shall simu-
late exposure to rainfall of approxi-
mately 5 centimeters (2 inches) per
hour for at least one hour. The time
interval between the end of the water
spray test and the beginning of the
next test shall be such that the water
has soaked-in to the maximum extent
without appreciable drying of the ex-
terior of the specimen. In the absence
of evidence to the contrary, this inter-
val may be assumed to be two hours if
the water spray is applied from four
different directions simultaneously.
However, no time interval may elapse
if the water spray is applied from each
of the four directions consecutively.

(c) Free drop test. The free drop test
consists of a fall onto the target in a
manner that causes maximum damage
to the safety features being tested,
and:

(1) For packages weighing 5,000 kilo-
grams (11,000) pounds) or less, the dis-
tance of the fall measured from the
lowest point of the packaging to the
upper surface of the target shall not
be less than 1.2 meters (4 feet).

(2) For packages weighing more
than 5,000 kilograms (11,000 pounds),
the distance of the fall shall not be
less than the distance specified in
Table 11, for the applicable packaging
weight:

TABLE 11—FREE-FALL DISTANCE FOR PACKAG-
INGS WEIGHING MORE THAN 5,000 KiLo-
GRAMS

Packaging weight Free-fall distance

Kitograms Pounds Feet | Meters
>5,000 to 10,000. .{ > 11,000 to 22,000 .. 3 09
>10,000 to 15,000 | >22,000 to 33,000 2 06
More than 15,000 .| More than 33,000 . 1 03

(3) For Fissile Class II packagings,
the free drop specified in subpara-
graph (1) or (2) of this paragraph shall
be preceded by a free drop from a
height of .3 meter (1 foot) on each
corner. For cylindrical packagings, the
.3 meter (1 foot) drop shall be onto
each of the quarters of each rim.
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(4) For fiberboard or wood rectangu-
lar packages not exceeding 50 kilo-
grams (110 pounds) in weight, a sepa-
rate specimen of the proposed packag-
ing shall be subjected to a free drop
onto each corner from a height of .3
meter (1 foot).

(5) For fiberboard cylindrical pack-
ages weighing not more than 100 kilo-
grams (220 pounds) a separate speci-
mern of the proposed packaging shall
be subjected to a free drop onto each
of the quarters of each rim from a
height of .3 meter (1 foot).

(6) The target shall have a flat, hori-
zontal surface of such mass and rigidi-
ty that any increase in its resistance to
displacement or deformation upon
impact by the specimen would not sig-
nificantly increase the damage to the
specimen.

(d) Compression test. The compres-
sion test shall last for a period of at
least 24 hours and consists of a com-
pressive load equivalent to the greater
of the following:

(1) PFive times the weight of the
actual package; or

(2) 1300 kilograms per square meter
(265 pounds per square foot) multi-
plied by the vertically projected area
of the package. The compressive load
shall be applied uniformly to two op-
posite sides of the packaging speci-
men, one of which must be the base on
which the package would normally
stand.

(e) Penetralion test, For the penetra-
tion test the packaging specimen shall
be placed on a rigid, flat, horizontal
surface that will not move while the
test is being performed. The test shall
consist of:

(1) A bar of 3.2 centimeters (1.25
inches) in diameter with a hemispheri-
cal end, weighing 6 kilograms (13.2
pounds) being dropped with its longi-
tudinal axis vertical, onto the center
of the weakest part of the packaging
specimen, so that, if it penetrates far
enough, it will hit the containment
system. The bar must not be deformed
by the test; and

(2) The distance of the fall of the
bar measured from its lower end to
the upper surface of the packaging
specimen shall not be less than 1
meter (3.3 feet).

49 CFR Ch. | (12-31-91 Edition)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983;
Amdt. 173-16, 48 FR 50461, Nov. 1, 1983:
Amdt. 173-196, 51 FR 5973, Feb. 18, 1986;
Amdt. 173-224, 56 FR 66279, Dec. 20, 1991}

§173.466 Additional tests for Tvpe A
packagings designed for liquids and
gases.

(a) In addition to the tests pre-
scribed in § 173.465, Type A packag-
ings designed for liquids and gases
shall be capable of withstanding the
following tests:

(1) Free drop tlest. The packaging
specimen shall fall onto the target in a
manner which will cause it to suffer
the maximum damage to its contain-
ment. The distance of the fall meas-
ured from the lowest part of the pack-
aging specimen to the upper surface of
the target shall be not less than 9
meters (30 feet).

(2) Penetration test. The specimen
must be subjected to the test specified
in §173.465(e) except that the dis-
tance of the fall shall be 1.7 meters
(5.5 feet).

§173.467 Tests for demonstrating the abil-
ity of Type B and fissile radioactive
materials packagings to withstand acci-
dent conditions in transportation.

Each Type B packaging or packaging
for fissile material shall meet the test
requirements prescribed in 10 CFR
part 71 for ability to withstand acci-
dent conditions in transportation.

§173.469 Tests for special form radioac-
tive materials.

(a) Special form radioactive materi-
als must meet the test requirements of
paragraph (b) of this section. Each
solid radioactive material or capsule
specimen to be tested shall be manu-
factured or fabricated so that it is rep-
resentative of the actual solid material
or capsule which will be transported
with the proposed radioactive content
duplicated as closely as practicable.
Any differences between the material
to be transported and the test materi-
al such as the use of non-radioactive
contents shall be taken into account.
In addition:

(1) A gifferent specimen may be
used for each of the tests;
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(2) The specimen must not break or
shatter when subjected to the impact,
percussion, or bending tests;

(3) The specimen must not melt or
disperse when subjected to the heat
test; and

(4) After each test, leaktightness or
indispersibility of the specimen shall
be determined by a method no less
sensitive than the leaching assessment
prescribed in paragraph (¢} of this sec-
tion. For a capsule resistant to corro-
sion by water, and which has an inter-
nal void volume greater than 0.1 milli-
liters, an alternative to the leaching
assessment is a demonstration of leak-
tightness of 107¢ torr-1/s (1.3x107¢
atm-cm?/s) based on air at 25°C (77°F)
and one atmosphere differential pres-
sure for solid radioactive content, or
10-% torr-1/s (1.3x10°% atm-cm?/s) for
liquid or gaseous radioactive content.

(b) Test methods. (1) Impact Test.
The specimen must fall onto the
target from a height of not less than 9
meter (30 feet). The target must be as
specified in § 173.465(cX6);

(2) Percussion Test. (i) The specimen
shall be placed on a sheet of lead that
is supported by a smooth solid surface,
and be struck by the flat face of a
steel billet so as to produce an impact
equivalent to that resulting from a
free fall of 1.4 kilograms (3 pounds)
through 1 meter (3.3 feet);

(ii) The flat face of the billet shall
be 25 millimeters (1 inch) in diameter
with the edges rounded off to a radius
of 3 millimeters +0.3 millimeters (.12
inch +.012 inch);

(iii) The lead shall be of a hardness
within 3.5 to 4.5 on the Vickers scale,
and not more than 25 millimeters (1
inch) thick, and shall cover an area
greater than that covered by the speci-
men;

(iv) A fresh surface of lead shall be
used for each impact; and

(v) The billet must strike the speci-
men in a manner that causes maxi-
mum damage.

(3) Bending test. (i) This test applies
only to long, slender sources with a
length of 10 centimeters (4 inches) or
Imore and with a length at least 10
times the minimum width;

(ii) The specimen must be securely
clamped in a horizontal position so

§ 173.469

that one half of its length protrudes
from the face of the clamp;

(iii) The position of the specimen
must be such that it will suffer maxi-
mum damage when its free end is
struck by the flat face of a steel billet;

(iv) The billet must strike the speci-
men in a manner that produces an
impact equivalent to that resulting
from a free vertical fall of 1.4 Kkilo-
grams (3 pounds) through 1 meter (3.3
feet); and

(v) The flat face of the billet must
be 25 millimeters (1 inch) in diameter
with the edges rounded off to a radius
of 3 millimeters +0.3 millimeters (.12
inch +.012 inch).

(4) Heat test. The specimen shall be
heated in air to a temperature of not
less than 800°C (1472°F), heid at that
temperature for a pericd of 10 min-
utes, and then allowed to cool.

(c) Leaching assessment methods. (1)
For indispersible solid material—(i)
The specimen shall be immersed for
seven days in water at ambient tem-
perature. The water must have a pH
of 6-8 and a maximum conductivity of
10 micromho per centimeter at 20°C
(68°FY;

(ii) The water and specimen shall
then be heated to a temperature of
50°C+5° (122°F+9°) and maintained at
this temperature for four hours;

(iii) The activity of the water shall
then be determined;

(iv) The specimen shall then be
stored for at least seven days in still
air with humidity not less than 90 per-
cent at 30°C (86°F);

(v) The specimen shall then be im-
mersed in water with the same pH and
maximum conductivity specifications
as in subparagraph (1)(i) of this para-
graph. The water and specimen must
be heated to 50°C+5° (122°Fx9°) and
maintained at that temperature for
four hours;

(vi) The activity of the water shall
then be determined. The activities de-
termined in subparagraph (1)(iii) and
this subparagraph shall not exceed
0.05 microcuries.

(2) For encapsulated material—(i)
The specimen shall be immersed in
water at ambient temperature. The
water must have a pH of 6-8 and a
maximum conductivity of 10 micro-
mho per centimeter. The water and
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specimen shall be heated to a tempera-
ture of 50°C:+5° (122°F+9°) and main-
tained at this temperature for four
hours;

(ii) The activity of the water shall
then be determined;

(iii) The specimen shall then be
stored for at least seven days in still
air at a temperature not less than 30°C
(86°F);

(iv) Step (i) shall be repeated; and

(v) The activity of the water shall be
determined. The activities determined
in paragraph (c)2)ii) and this para-
graph (¢)(2X(v) shall not exceed 0.05
microcuries.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 19831

§173.471 Requirements for U.S. Nuclear
Regulatory  Commission  approved
packages.

In addition to the applicable require-
ments of the U.S. Nuclear Regulatory
Commission (USNRC) and parts 171-
177 of this subchapter, any shipper of
a Type B, Type B(U), Type B(M), or
fissile material package that has been
approved by the USNRC in accord-
ance with 10 CFR part 71 shall also
comply with the following require-
ments:

(a) The shipper shall be registered
with the USNRC as a party to the ap-
proval, and the shipment must be
made in compliance with the terms of
the approval;

(b) The outside of each package
shall be durably and legibly marked
with the package identification mark-
ing indicated in the USNRC approval;

(¢) BEach shipping paper related to
the shipment of the package shall
bear the package identification mark-
ing indicated in the USNRC approval;

(@) Before the first export shipment
of the package, the shipper shall
obtain a U.S. Competent Authority
Certificate for that package design or
if one has already been issued, the
shipper shall register with the U.S.
Competent Authority as a user of the
certificate. Upon registration as a user
of the certificate the shipper will be
furnished with a copy of it. The ship-
per shall then submit a copy of the
U.S. Competent Authority Certificate
applying to that package design to the
national competent authority of each

49 CFR Ch. | (12-31-91 Edition)

country into or through which the
package will be transported, unless a
copy has already been furnished;

(e) [Reserved]

(f) Each request for a U.S. Compe-
tent Authority Certificate as required
by the IAEA regulations shall be sub-
mitted in writing to the address set
forth in paragraph (e) of this section.
The request shall be in duplicate and
include copies of the applicable
USNRC approval and a reproducible
drawing showing the make-up of the
package. Each request is considered in
the order in which it is received. To
allow sufficient consideration by the
Associate Administrator for Hazardous
Materials Safety, requests should be
received at least 45 days before the re-
quested effective date; and

(g) Import and export shipments
may be made in accordance with
§ 171.12 of this subchapter.

(The information collection requirements
contained in paragraph (a) were approved
by the Office of Management and Budget
under control number 2137-0512. The infor-
mation collection requirements contained in
paragraph (d) were approved under control
number 2137-0515.)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983;
Amdt. 173-224, 55 FR 52670, Dec. 21, 1990;
56 FR 66279, Dec. 20, 1991]

§173.472 Requirements for exporting DOT
Specification Type B and fissile pack-
ages.

(a) Any shipper who exports a DOT
Specification Type B or fissile materi-
al package authorized by § 173.416 or
§ 173.417 shall comply with para-
graphs (b) through (f) of this section.

(b) The shipper shall register with
the U.S. Competent Authority as a
user of the appropriate U.S. Compe-
tent Authority Certificate and the
shipment shall be made in accordance
with the certificate;

(¢c) The outside of each package
must be durably and legibly marked
with the package identification mark-
ing indicated in the U.S. Competent
Authority Certificate;

(d) Each shipping paper related to
the shipment of the package must
bear the package identification mark-
ing indicated in the U.S. Competent
Authority Certificate;
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(e) Before the first export shipment
of the package, the shipper must
submit a copy of the U.S. Competent
Authority Certificate applying to that
package design to the national compe-
tent authority of each country into or
through which the package will be
transported, unless a copy has already
been furnished; and

(f) Import and export shipments
may be made in accordance with
§ 171.12 of this subchapter.

(The information collection reguirements
contained in paragraphs (b) and (e) were ap-
proved by the Office of Management and
Budget under control number 2137-0515)

§173.473 Requirements for foreign-made
packages.

In addition to other applicable re-
quirements of this subchapter, each
shipper of a foreign-made Type B,
Type B(U), Type B(M), or fissile mate-
rial package for which a competent au-
thority certificate is required by the
IAEA “Regulations for the Safe
Transport of Radioactive Materials,
Safety Series No. 6,” shall also comply
with the following requirements:

(a) Prior to the first shipment of
such a package of radioactive materi-
als into or from the U.S., the shipper
shall:

(1) Have the foreign competent au-
thority certificate revalidated by the
U.S. Competent Authority, unless this
has been done previously. The request
must be in duplicate and contain all
the information required by Section
VIII of the IAEA regulations. Each re-
quest is considered in the order in
vqhich it is received. To allow suffi-
cient consideration by the Associate
Administrator for Hazardous Materi-
als Safety, requests should be received
at least 45 days before the requested
effective date.

(2) Submit a copy in English of the
foreign competent authority certifi-
cate with the request for revalidation;

3) Register its identity in writing
With the U.S. Competent Authority as
a user of the package covered by the
foreign competent authority certifi-
cate. and its revalidation. If the ship-
Per is requesting the revalidation, this
'S automatically done by the Associate

Inistrator for Hazardous Materi-
als Safety; and

§ 173.475

(4) Supply to the carrier, upon re-
quest, the applicable competent au-
thority certificates. However, the com-
petent authority certificates are not
required to accompany the packages
to which they apply.

(b) The outside of each package
shall be durably and legibly marked
with the same competent authority
identification marking indicated on
the competent authority certificate
and revalidation;

(c) Each shipping paper for a ship-
ment of radioactive materials shall
bear a notation of the package identi-
fication marking indicated on the com-
petent authority certificate or revali-
dation;

(@) All requirements of the foreign
competent authority certificate and
the U.S. Competent Authority revali-
dation shall be fulfilled; and

(e) Import and export shipments
may be made in accordance with
§ 171.12 of this subchapter.

(The information collection requirements
contained in paragraph (a) were approved
by the Office of Management and Budget
under control number 2137-0517)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983;
Amdt. 173-224, 55 FR 52670, Dec. 21, 1990;
56 FR 66279, Dec. 20, 1991)

§ 173.474 Quality control for construction
of packaging.

(a) Prior to the first use of any pack-
aging for the shipment of radioactive
material, the shipper shall determine,
that:

(1) The packaging meets the quality
of design and construction require-
ments as specified in this subchapter;
and

(2) The effectiveness of the shield-
ing, containment, and, when required,
the heat transfer characteristics of the
package; are within the limits speci-
fied for the package design.

(b) [Reserved]

§173.475 Quality control requirements
prior to each shipment of radioactive
materials.

Before each shipment of any radio-
active materials package, the shipper
shall ensure by examination or appro-
priate tests, that:
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(a) The packaging is proper for the
contents to be shipped;

(b) The packaging is in unimpaired
physical condition, except for superfi-
cial marks;

(c) Each closure device of the pack-
aging, including any required gasket,
is properly installed, secured, and free
of defects;

(d) For fissile material, each modera-
tor and neutron absorber, if required,
is present and in proper condition;

(e) Each special instruction for fill-
ing, closing, and preparation of the
packaging for shipment has been fol-
lowed;

(f) Each closure, valve, or other
opening of the containment system
through which the radioactive content
might escape is properly closed and
sealed;

(g) Each packaging containing liquid
in excess of an A, quantity and intend-
ed for air shipment has been tested to
show that it will not leak under an am-
bient atmospheric pressure of not
more than 0.25 atmosphere, absolute,
(0.25 kilograms per square centimeter
or 3.6 psia). The test must be conduct-
ed on the entire containment system,
or on any receptacle or vessel within
the containment system, to determine
compliance with this requirement,;

(h) The internal pressure of the con-
tainment system will not exceed the
design pressure during transportation;
and

(i) External radiation and contami-
nation levels are within the allowable
limits specified in this subchapter.

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983]

§173.476 Approval of special form radio-
active materials.

(a) Each shipper of special form ra-
dioactive materials shall maintain on
file for at least one year after the
latest shipment, and provide to the
RSPA on request, a complete safety
analysis, including documentation of
any tests, demonstrating that the spe-
cial form material meets the require-
ments of § 173.469. An IAEA Certifi-
cate of Competent Authority issued
for the special form material may be
used to satisfy this requirement.

(b) Prior to the first export ship-
ment of a special form radioactive ma-

49 CFR Ch. 1 (12-31-91 Edition)

terial from the United States, each
shipper shall obtain a Competent Au-
thority Certificate for the specific ma-
terial. For special form material manu-
factured outside the United States an
IAEA Certificate of Component Au-
thority from the country of origin
may be used to meet this requirement.
For special form materials manufac-
tured in the United States each ship-
per shall obtain a U.S. Competent Au-
thority Certificate for the specific ma-
terial. Each petition for a U.S. Compe-
tent Authority Certificate shall be
submitted in accordance with
§ 173.471(e) and must include the fol-
lowing information:

(1) A detailed description of the ma-
terial or if a capsule, a detailed de-
scription of the contents. Particular
reference must be made to both physi-
cal and chemical states;

(2) If a capsule is to be used, a de-
tailed statement of its design and di-
mensions, including complete engi-
neering drawings and schedules of ma-
terial, and methods of construction;
and

(3) A statement of the tests that
have been made and their results; evi-
dence based on calculative methods to
show that the material is able to pass
the tests; or other evidence that the
special form radioactive material com-
plies with § 173.469.

(¢) Paragraphs (a) and (b) of this
section do not apply in those cases
where A, equals A; and the material is
not described on the shipping papers
as ‘“Radioactive Material, Special
Form, n.o.s.”

(The information collection requirements
contained in paragraph (a) were approved
by the Office of Management and Budget
under control number 2137-0516. The infor-
mation collection requirements contained in
paragraph (b) were approved under control
number 2137-0518)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31219, July 7, 1983]

§173.477 Approval for export shipments.

(a) Each export shipment of a pack-
age for which an IAEA certificate of
competent authority has been issued
or revalidated in accordance with
§§ 173.471, 173.472, or 173.473 shall
have multilateral approval, if the ship-
ment includes:
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(1) A vented Type B(M) package;

(2) A Type B(M) packaging contain-
ing radioactive materials with an activ-
ity greater than 3x102% A,, or 3x103 A,,
as appropriate, or 3x 104 curies, which-
ever is less;

(3) A Fissile Class I11 shipment; or

{(4) Transportation by special ar-
rangement.

(b) Each application for shipment
approval shall contain:

(1) The period of time for which the
approval is sought;

(2) A description of the contents, the
expected modes of transportation, the
type of conveyance to be used, and the
proposed route; and

(3) An explanation of how the spe-
cial precautions and special adminis-
trative and operational controls re-
ferred to in the package design certifi-
cates are to be put into effect.

(¢) The packaging and shipment ap-
provals may be combined into a single
approval issued in accordance with
§§ 173.471, 173.472 or 173.473.

(d) Approval by competent authori-
ties is not required for packagings de-
signed for materials covered by
§§ 173.421 through 173.427 nor for
Type A packagings designed for non-
fissile radioactive materials.

(The information collection requirements
contained in paragraph (b) were approved
by the Office of Management and Budget
under control number 2137-0532)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31220, July 7, 1983}

§173.478 Notification to competent au-
thorities for export shipments.

(a) Before the first export shipment
of any packaging with contents ex-
ceeding A, or A, the shipper shall
ensure that copies of each applicable
Competent authority certificate issued
In accordance with § 173.471, § 173.472,
or §173.473 have been submitted to
the competent authority of each coun-
try through which or into which it is
to be transported. The shipper is not
Tequired to await an acknowledgment
from the competent authority prior to
shipping the radioactive material, nor
1s the competent authority required to
acknowledge receipt of the certificate.

() For each of the shipments de-
Scribed in this paragraph, the shipper
Shall notify the competent authority

Pi. 173, App. A

of each country through which or into
which the shipment is to be transport-
ed. This notification must be received
by each competent authority at least
15 days before the shipment starts for
the following:

(1) Type B(U) packagings containing
radioactive materials with an activity
greater than 3x103 A;, 3x103 A,, as
appropriate, or 3x 104 curies, whichev-
er is the least;

(2) Type B(M) packages;

(3) Fissile Class ITII shipments under
Section VIII of the IAEA “Regulations
for the Safe Transport of Radioactive
Materials, Safety Series No. 6, 1973
Revised Edition (as amended)'’; or

(4) Transportation by special
rangements.

(c) The shipper notification must in-
clude:

(1) Sufficient information to enable
the packaging to be identified, includ-
ing all applicable certificate numbers
and identification marks; and

(2) Information as to the date of
shipment, the expected date of arrival,
and the proposed routing.

(d) The shipper is not required to
send a separate notification if the re-
quired information has been included
in the application for shipment ap-
proval.

ar-

(The information collection requirements
contained in paragraph (a) were approved
by thce Office of Management and Budget
under control number 2137-0515. The infor-
mation collection requirements contained in
paragraphs (b) and (¢) were approved under
control number 2137-0532)

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983,
as amended at 48 FR 31220, July 7, 19831

Subparts J-O—[Reserved]

APPENDIX A TO PART 173—METHOD OF
TESTING CORROSION TO SKIN

' 1. Corrosion to the skin is measured by

patch-test technigque on the intact skin of
the albino rabbit, clipped free of hair. A
minimum of six subjects are to be used in
this test.

2. Introduce under a square cloth patch,
such as surgical gauze measuring not less
than 1 inch by 1 inch and two single layers
thick, 0.5 milliliter (in the case of liquids) or
0.5 gram (in the case of solids and semiso-
lids) of the substance to be tested.
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3. Immobilize the animals with patches se-
cured in place by adhesive tape.

4. Wrap the entire trunk of each animal
with an impervious material, such as rub-
berized cloth, for the 4 hour period of expo-
sure. This material is to aid in maintaining
the test patches in position and retards the
evaporation of volatile substances. It is not
applied for the purpose of occlusion.

5. After 4 hours of exposure, the patches
are to be removed and the resulting reac-
tions are to be evaluated for corrosion.

6. Following this initial reading, all test
sites are washed with an appropriate solvent
to prevent further exposure.

7. Readings are again to be made at least
at the end of a total of 48 hours (44 hours
after the first reading).

8. Corresion will be considered to have re-
sulted if the substances in contact with the
rabbit skin have caused destruction or irre-
versible alteration of the tissue on at least
two out of each six rabbits tested. Tissue de-
struction is considered to have occurred if,
at any of the readings, there is ulceration or
necrosis. Tissue destruction does not include
merely sloughing of the epidermis, or ery-
thema, edema, or fissuring.

[Amdt. 173-94, 41 FR 16092, Apr. 15, 1976,
as amended by Amdt. 173-94A, 41 FR 40684,
Sept. 20, 1976; Amdt. 173-94B, 41 FR 57070,
Dec. 30, 1976; Amdt. 173-149, 46 FR 49906,
Oct. 8, 19811

APPENDIX B 10 PART 173-—PROCEDURE
FOR TESTING CHEMICAL COMPATIBIL-
ITY AND RATE OF PERMEATION IN
PrasTic PACKAGING AND RECEPTA-
CLES

1. The purpose of this procedure is to de-
termine the chemical compatibility and per-
meability of liguid hazardous materials
packaged in plastic packaging and recepta-
cles. Alternatives for this procedure are per-
mitted as specified in § 173.24(e)(3)(iii) of
this subchapter.

2. Compatibility and rate of permeation
are determined by subjecting full size plas-
tic containers (or smaller containers as per-
mitted in paragraph 4 of this Appendix) and
hazardous material lading to one of the fol-
lowing combinations of time and tempera-
ture:

a. Test Method 1: 180 days at a tempera-
ture no lower than 18°C. (64°F.)

b. Test Method 2: 28 days at a tempera-
ture no lower than 50°C. (122°F.)

c. Test Method 3: 14 days at a tempera-
ture no lower than 60°C. (140°F.)

3. Regardless of which test method is
used, at least three sample containers shall
be tested for each combination of hazardous
material and size and design of container.
Fill containers to rated capacity with the

49 CFR Ch. I (12-31-91 Edition)

specific hazardous material (at the concen-
tration to be transported) and close as for
shipment. For the first and last 24 hours of
storage under the selected test method,
place the containers with closures down-
ward, except that containers fitted with a
vent are so placed on each occasion for five
minutes only.

4. For testing under Test Method 2 or 3 in
those instances where it is not practicable to
use full size containers, smaller containers
may be used. The small container shall be
manufactured by the same process as the
larger container (for example, using the
same method of molding and processing
temperatures) and be made of identical
resins, pigments and additives.

5. Determine filled container weight or
net weight of contents both before and after
storage under the selected test method.
Rate of permeation is determined from loss
of hazardous materials contents, during the
conduct of the test, expressed as a percent-
age of the original weight.

6. After storage under the selected test
method, the container shall be drained,
rinsed, filled to rated capacity with water
and, with filled container at ambient tem-
perature, dropped from a height determined
in accordance with § 178.603(d) of this sub-
chapter onto a rigid non-resilient, flat and
horizontal surface.

7. Bach of the following constitute test
failure:

a. Visible evidence of permanent deforma-
tion due to vapor pressure build-up or col-
lapse of walls, deterioration, swelling, craz-
ing, cracking, excessive corrosion, oxidiza-
tion, embrittlement, leakage, rupture or
other defects likely to cause premature fail-
ure or a hazardous condition.

b. For materials meeting the definition of
a poison according to this subchapter, a rate
of permeation in excess of 0.5% determined
over the test period. For all other hazardous
materials, a rate of permeation in excess of
2.0% determined over the test period.

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53,
App. Ato Part 1)

[Amdt. 173-176, 49 FR 24691, June 14, 1984,
as amended by Amdt. 173-224, 55 FR 52670
Dec. 21, 1990; 56 FR 66279, Dec. 20, 1991]

APPENDIX C TO PART 173—PROCEDURE
FOR BASE-LEVEL VIBRATION TESTING

Base-level vibration testing shall be con-
ducted as follows:

1. Three sample packagings, selected at
random, must be filled and closed as for
shipment. A non-hazardous material may be
used in place of the hazardous material if it
has essentially the same physical character-
istics.
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2. The three packages must be placed on a
vibrating platform that has a vertical
double-amplitude (peak-to-peak displace-
ment) of one inch. The packages should be
constrained horizontally to prevent them
from falling off the platform, but must be
Jeft free to move vertically, bounce and
rotate.

3. The test must be performed continuous-
ly for one hour at a frequency that causes
each package to be raised from the vibrat-
ing platform to such a degree that a piece of
material of approximately 1.6 mm (0.063
inch) thickness (such as steel strapping or
paperboard) can be passed between the
bottom of any package and the platform.

4. Immediately following the period of vi-
bration, each package shall be removed
from the platform, turned on its side and
observed for any evidence of leakage.

5. Rupture or leakage from any of the
packages constitutes failure of the test.

[Amdt. 173-224, 55 FR 52671, Dec. 21, 1990]

APPENDIX D TO PART 173—TEST METH-
ODS FOR DYNAMITE (EXPLOSIVE,
BLASTING, TYPE A)

I Test method D-1—Leakage Test

A wooden stick, 114 mm (4.5 inches) long
and 4.8 mm (0.2 inch) inch in diameter, with
a sharpened end is used to punch 5 holes in
one end of the wrapper of a dynamite car-
tridge. A cork stopper is placed on the
bottom of a glass volumetric cylinder. The
dynamite cartridge is placed, perforated end
cown, resting on the cork stopper in the cyl-
inder. The entire assembly is placed in an
oven at 38 °C (100 °F) for 48 hours and then
examined visually for evidence of leakage.

2. Test method D-2—Centrifugal Exudation
Test

The test apparatus consists of a glass
tubq. 135 mm (5.3 inches) long and one inch
in diameter, with both ends open, and is as-
sembled in the following manner:
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(a) Close the bottom with a plastic plug of
diameter equal to the inner diameter of the
glass tube;

(b) Place a small amount of absorbent
cotton on top of the plug;

(¢) Place a plastic disk that matches the
inner diameter to the glass tube and has
seven small perforations on top of the
cotton; and

(d) Place 10 g (0.35 ounce) of the dyna-
mite sample on top of the disk.

The assembled glass tube is then placed in a
hand-operated centrifuge and spun for one
minute at 600 rpm (revolutions per minute).
The dynamite sample is then removed from
the glass tube and weighed to determine the
percent of weight loss.

3. Test method D-3—Compression
Exudation Test

The entire apparatus for this test is
shown in Figure 1 of this appendix. The test
is conducted using the following procedures:

(a) A glass tube, 135 mm (5.3 inches) long
and one inch in diameter, is held on a
wooden base;

(b) A small amount of absorbent cotton is
placed into the bottom of the glass tube;

(c) Ten g (0.35 ounce) of dynamite sample
are placed on top of the cotton in the glass
tube;

(d) A small amount of absorbent cotton is
placed on top of the dynamite sample;

(e) A plastic disk that matches the inner
diameter of the glass tube and has seven
small perforations is placed on top of the
cotton;

(f) A plastic plug matching the inner di-
ameter of the glass tube is then placed on
top of the disk;

(g) The glass tube assembly is placed
under the compression rod, and compression
is applied by means of the weight on the
metal lever rod. The sample is compressed
for one minute; and

(h) The dynamite sample is then removed
from the glass tube and weighed to deter-
mine the percent of weight loss.
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