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emitters, or 8 × 104 Bq/cm2 (2 micro-
curies/cm2) for all other alpha 
emitters. 

Transport index (TI) means the 
dimensionless number (rounded up to 
the next tenth) placed on the label of a 
package, to designate the degree of 
control to be exercised by the carrier 
during transportation. The transport 
index is determined by multiplying the 
maximum radiation level in 
millisieverts (mSv) per hour at 1 m (3.3 
ft) from the external surface of the 
package by 100 (equivalent to the max-
imum radiation level in millirem per 
hour at 1 m (3.3 ft)). 

Type A quantity means a quantity of 
Class 7 (radioactive) material, the ag-
gregate radioactivity which does not 
exceed A1 for special form Class 7 (ra-
dioactive) material of A2 for normal 
form Class 7 (radioactive) material, 
where A1 and A2 values are given in 
§ 173.435 or are determined in accord-
ance with § 173.433. 

Type B quantity means a quantity of 
material greater than a Type A quan-
tity. 

Unilateral approval means approval of 
a package design solely by the Com-
petent Authority of the country of ori-
gin of the design. 

Unirradiated thorium means thorium 
containing not more than 10¥7 grams 
uranium-233 per gram of thorium-232. 

Unirradiated uranium means uranium 
containing not more than 2 × 103 Bq of 
plutonium per gram of uranium-235, 
not more than 9 × 106 Bq of fission prod-
ucts per gram of uranium-235 and not 
more than 5 × 10¥3 g of uranium-236 per 
gram of uranium-235. 

Uranium—natural, depleted or enriched 
means the following: 

(1)(i) ‘‘Natural uranium’’ means 
chemically separated uranium con-
taining the naturally occurring dis-
tribution of uranium isotopes (approxi-
mately 99.28% uranium-238 and 0.72% 
uranium-235 by mass). 

(ii) ‘‘Depleted uranium’’ means ura-
nium containing a lesser mass percent-
age of uranium-235 than in natural ura-
nium. 

(iii) ‘‘Enriched uranium’’ means ura-
nium containing a greater mass per-
centage of uranium-235 than 0.72%. 

(2) In all cases listed in this defini-
tion, a very small mass percentage of 
uranium-234 is present. 

[69 FR 3670, Jan. 26, 2004; 69 FR 55116, Sept. 
13, 2004; 69 FR 58843, Oct. 1, 2004; 70 FR 56098, 
Sept. 23, 2005; 70 FR 73165, Dec. 9, 2005] 

§ 173.410 General design requirements. 

In addition to the requirements of 
subparts A and B of this part, each 
package used for the shipment of Class 
7 (radioactive) materials must be de-
signed so that— 

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

(b) Each lifting attachment that is a 
structural part of the package must be 
designed with a minimum safety factor 
of three against yielding when used to 
lift the package in the intended man-
ner, and it must be designed so that 
failure of any lifting attachment under 
excessive load would not impair the 
ability of the package to meet other 
requirements of this subpart. Any 
other structural part of the package 
which could be used to lift the package 
must be capable of being rendered inop-
erable for lifting the package during 
transport or must be designed with 
strength equivalent to that required 
for lifting attachments. 

(c) The external surface, as far as 
practicable, will be free from pro-
truding features and will be easily de-
contaminated. 

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

(e) Each feature that is added to the 
package will not reduce the safety of 
the package. 

(f) The package will be capable of 
withstanding the effects of any accel-
eration, vibration or vibration reso-
nance that may arise under normal 
conditions of transport without any de-
terioration in the effectiveness of the 
closing devices on the various recep-
tacles or in the integrity of the pack-
age as a whole and without loosening 
or unintentionally releasing the nuts, 
bolts, or other securing devices even 
after repeated use (see §§ 173.24, 173.24a, 
and 173.24b). 

(g) The materials of construction of 
the packaging and any components or 
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structure will be physically and chemi-
cally compatible with each other and 
with the package contents. The behav-
ior of the packaging and the package 
contents under irradiation will be 
taken into account. 

(h) All valves through which the 
package contents could escape will be 
protected against unauthorized oper-
ation. 

(i) For transport by air— 
(1) The temperature of the accessible 

surfaces of the package will not exceed 
50 °C (122 °F) at an ambient tempera-
ture of 38 °C (100 °F) with no account 
taken for insulation; 

(2) The integrity of containment will 
not be impaired if the package is ex-
posed to ambient temperatures ranging 
from ¥40 °C (¥40 °F) to +55 °C (131 °F); 
and 

(3) Packages containing liquid con-
tents will be capable of withstanding, 
without leakage, an internal pressure 
that produces a pressure differential of 
not less than 95 kPa (13.8 lb/in2). 

[Amdt. 173–244, 60 FR 50307, Sept. 28, 1995, as 
amended by Amdt. 173–244, 61 FR 20750, May 
8, 1996; 64 FR 51919, Sept. 27, 1999] 

§ 173.411 Industrial packagings. 

(a) General. Each industrial pack-
aging must comply with the require-
ments of this section which specifies 
packaging tests, and record retention 
applicable to Industrial Packaging 
Type 1 (IP–1), Industrial Packaging 
Type 2 (IP–2), and Industrial Packaging 
Type 3 (IP–3). 

(b) Industrial packaging certification 
and tests. (1) Each IP–1 must meet the 
general design requirements prescribed 
in § 173.410. 

(2) Each IP–2 must meet the general 
design requirements prescribed in 
§ 173.410 and when subjected to the tests 
specified in § 173.465(c) and (d) or evalu-
ated against these tests by any of the 
methods authorized by § 173.461(a), 
must prevent: 

(i) Loss or dispersal of the radio-
active contents; and 

(ii) A significant increase in the radi-
ation levels recorded or calculated at 
the external surfaces for the condition 
before the test. 

(3) Each IP–3 packaging must meet 
the requirements for an IP–1 and an 

IP–2, and must meet the requirements 
specified in § 173.412(a) through (j). 

(4) Tank containers may be used as 
Industrial package Types 2 or 3 (Type 
IP–2 or Type IP–3) provided that: 

(i) They satisfy the requirements for 
Type IP–1 specified in paragraph (b)(1); 

(ii) They are designed to conform to 
the standards prescribed in Chapter 6.7, 
of the United Nations Recommenda-
tions on the Transport of Dangerous 
Goods, (IBR, see § 171.7 of this sub-
chapter), ‘‘Requirements for the De-
sign, Construction, Inspection and 
Testing of Portable Tanks and Mul-
tiple-Element Gas Containers 
(MEGCs),’’ or other requirements at 
least equivalent to those standards; 

(iii) They are capable of withstanding 
a test pressure of 265 kPa (37.1 psig); 
and 

(iv) They are designed so that any ad-
ditional shielding which is provided 
shall be capable of withstanding the 
static and dynamic stresses resulting 
from handling and routine conditions 
of transport and of preventing a loss of 
shielding integrity which would result 
in more than a 20% increase in the ra-
diation level at any external surface of 
the tank containers. 

(5) Tanks, other than tank con-
tainers, including DOT Specification 
IM 101 or IM 102 steel portable tanks, 
may be used as Industrial package 
Types 2 or 3 (Type IP–2) or (Type IP–3) 
for transporting LSA–I and LSA–II liq-
uids and gases as prescribed in Table 6, 
provided that they conform to stand-
ards at least equivalent to those pre-
scribed in paragraph (b)(4) of this sec-
tion. 

(6) Freight containers may be used as 
Industrial packages Types 2 or 3 (Type 
IP–2) or (Type IP–3) provided that: 

(i) The radioactive contents are re-
stricted to solid materials; 

(ii) They satisfy the requirements for 
Type IP–1 specified in paragraph (b)(1); 
and 

(iii) They are designed to conform to 
the standards prescribed in the Inter-
national Organization for Standardiza-
tion document ISO 1496–1: ‘‘Series 1 
Freight Containers—Specifications and 
Testing—Part 1: General Cargo Con-
tainers; excluding dimensions and rat-
ings (IBR, see § 171.7 of this subchapter). 
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