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AGENCY: Research and Special Programs
Administration (RSPA), Department of
Transportation {(DOT).

ACTION: Notice of proposed rule
{NPRM]}.

SUMMARY: This notice proposes to
amend the Hazardous Materials
Regulations (HMR) concerning
radioactive material to make them
compatible with those of the
International Atomic Energy Agency
{IAEA) and thus with those of most
major nuclear nations of the werld,
Although several substantive changes
are proposed to provide a more uniform
degree of safety for various types of
shipments, the basic standards for
packaging radicactive material remain
unchanged. The intended effect of this
rulemaking is to increase the level of
safety and facilitate international
commerce as it relates to the
iransportation of radipactive materials.
On June 8, 1888, the U.S, Nuclear
Regulatory Commission {USNRC)
published a corresponding proposed rule
change {53 FR 21550} to its :
transportation regulations found in 10
CFR part 71.
DATES: Comments must be received on
or before February 9, 1990.
ADDRESSES: Address comments to
Dockets Unit, Office of Hazardous
Materials Transportation, (DHM-30),
U.8. Department of Transportation,
Washington, DC.20590: Commients
should be submitted, when possible, in
five copies and should identify the -
docket. Persons wishing to receive
confirmation of receipt of their
comments should include a self-
addressed stamped postcard, The -
Docket Unit is located in Room 8421 of
the Nassif Building, 400 Seventh Street
SW., Washington, DC 20590, Office
" hours are 8:30 a.m. to 5:00 p.m., Monday
through Fridey, except Federal holidays,
FOR FURTHER INFORMATION CONTACT:
Michael E. Wangler, Chief, Radioactive
Materials Branch, Technical Division,
Office of Hazardous Materials
Transportation, U.S. Department of

Transportation, 400 Seventh Street, SW., "

Washingtdh. DC 20590, (202) 363—_4545.
SUPPLEMENTARY INFORMATION:

L. Background

In 1958, at the request of the Economic
and Social Council of the United ™
Nations, the IAEA undertook the -

development of international regulations -

for the safe transportation of radioactive
materials. The initial regulationg
published by the IAEA in 1961 were
recommended to member states as the
basis for national regulations and for
application to international
transportation. As a result of extensive
revision in 1963 and 1964, and further
effort in 1966, a version of the IAEA
“Regulations for Safe Transport of
Radioactive Materials, Safety Series No.
6" was published in 1967, The IAEA:
regulations have since been adopted
generally by maost nations of the world
&s a basis for their own national
regulations governing the transportation
of radicactive materizls.

Since 1968, the U.S. Nuclear
Regulatory Commission (USNRC} -
(formerly the Atomic Energy
Commijssion (AEC)} has {ssued
regulations which are substantially in
conformdnce with IAEA standards for
figsile radibactivé'materials and large
quantities of radioactive materials. In
October 1968 the Hazardous Materials
Regulation Board of DOT published
amendments which were alsoin - .
substantial conformance with the 1967
IAEA stanidards {(Docket HM-2, 33 FR
14918), . . . )

. In February 1969, recognizing that the
international standards should be
revised from time to time on the basis of
scientific and technical advances, aa

_ well as accuimaated experience in their

application, the IAEA invited its
member states to submit comments and
suggested changes to the regulations.
Other goals of this IAEA procedura
were to remove any ambiguities and to
simplify the presentation of the text of
the regulations. )

Within the U.S., comments and
suggested revisions to the IAEA

. regulations were collected by DOT from

the AEC, the American National
Standards Institute {ANSI), the Atomic
Industrial Forum and others. As a result
of that effort, & compilation of
approximately 40 comments was
forwarded by DOT to the IAEA in July
1969, Some of those suggested changes
were intended to mora closely align U.S,

" regulations with the IAEA regulations,

In 2970 the IAEA convened a panel of
experts to- review the regulations and
consider the comments which had been
submitted by member states. As a result

of this review panel's efforts and
additional revisions, the Director

. General of the IAEA, (Director General)

tranismitted a third revision draft to all
JAEA member states and to interested
international organizations.

" -ImJanuary 1971, the Office of
. Hazardous Materials of the DOT

published.a public notice (36 FR 1280) in
the form of a “Request for-Public Advice
on Revigions of International
Regulations.” Interested perscns thexeby
were informed of the issuance and
availability of this third revised draft,

identified as IAEA Document No. PL—

383, entitled *Regulations for the Safe
Transport of Radioactive Materials,
Third Revised Draft, November 1870™,
Ini cooperation with the AEC, the DOT

solicited comments on this third draft.
Copies were distributed to all AEC
operating contractors; as well as the
Atomic Industrial Forum-and ANSI
Subcommittee N14 (Transportation of
Fissile and Radioactive Materials) for

Tedigtribution to their members and

other interested persons. Formal U.5,

.comments on the third draft were

firwarded by DOT to the IAEA through
the Depariment ofState.”

A final Review Panel of experts was
convened by the IAEA in October 1971,
to finalize the revisions. As a result of
that Panel, the IAEA subsequently
issued its “Safety Series No,:8,
Regulations for the Safe Transport of
Radioactive Materials. 1973 Revised
Edition," in late 1973, Subsequent to the
lssudnce of the 1973 Edition of IAEA
Safety Series No. 6, the JAEA convemed
angther Review Panel in December 1974,

- The-purpose of this Panel was to

consider any minor inconsistencies,
omigsions or errors that were revealed
in the course of national and
international applications to the IAEA's
1973 Revised Standards, and to
recommend; among other things, any
chdnges in details that should be maxde

-in the regulations under the established

procedures of the IAEA Board of
Gavernors.

Ags a result of the 1974 Review Pamel
work, the IAEA developed a list of
minor drafting changes to the 1873
Revised Edition of Safety Series No. 8,
which became effective in May 1975, as
well as a list of substantive proposed
chariges under the "90-day” amendment
procedure, These latter changes were

_ adopted in 1977 by the IAEA,

Al its first meeting in October 1978,
IAEA's Standing Advisory Group for the
Safe Transport of Radioactive Matemials
{SAGSTRAM), established by the
Director General in October 1877,
reviewed and recommended a smalk;
number of additional amendments, some




¥

v

Wy

Federal Register / Vol. 54, No. 215"1 Tuesday, November 14, 1969 / 'Prbposed Rules

47453

of which slightly modified the changes
issued by the LAEA in 1977. The
recommendations of SAGSTRAM were
subsequently published by the Diiector
General as the *1973 Revised Edition,
As Amended."

On March 10, 1983, RSPA published
Docket HM-169 (43 FR 10218], which
revised the HMR relating to the
transportation of radioactive materials.
That revision, in combination with a
parallel revision of 10 CFR part 71
administered by the USNRC, brought
United States domestic transport safety
regulations at the Federal level in
accord with relevant portions of the
1AEA design and performance
requirements to the extent considered

-feasible. This action made U.S.

regulations compatible with the

_domestic regulations of most of the

international community.
Al the time of the 1971 Review Panel,

" a decision was made that periodic

review of Safety Series No. 6 should be
carried out at intervals of about 10 years
to assure that the requirements were
kept current. As a result, a review was
initiated in 1979 to fulfill this
commitment for periodic evaluation.

As in the past, the IAEA splicited
commenis and proposals for changes
from member states and international
organizations. Based vn more than 200
pages of comments; the IAEA convened
a Review Panel for the comprehensive
review of Safety Series No. 8
considering changes in transport
conditions and methods used for
shipping radioactive materials. The
Review Panel was again composed of
the major countries involved in
radioactive material transportation. The
Review Panel was asked to strike a
balance between keeping the
regulations reasonably the same for
continuity and ease of application and
meking necessary changs as a result of
experience gained in their application.
Two additional panel meetings
praduced a draft document that was
issued in 1925 by the IAEA as the 1985
Edition" of Safety Series No. 8. Minor
changes to the 1985 edition were made
in 1988. Docket HM-169 was written to
incorporate, to the extent possible, some
of the changes anticipated in the 1985
version of Safety Seriea No. 6.

At its Fifth Meeting in 19586
SAGSTRAM recommended that Safety
Series No. 8 undergo revision every ten
years for major changes, and that minor
changes and changes of detail be made
at two-year intervals to ensure that it
remaing current with technology and
needs, Minor changes are promulgated
by the Director General without specific
member state acceptance; changes of
detail are subject to the “90 day” rule in

which members states are given the
opportunity to submit their acceptance
ar rejection of individual changes of
detail. These recommendations were
accepted by the Director General.

Tao initiate the revision process, the
IAEA in 1986 again solicited comments
and proposals for chariges to the
regulations and:to iia supporting
documents. A Technical Coinmittee was
convened in 1927 to review the member
state submittals, to determine which
submitials warranted consideration and
to assign each submittal to the
appropriate category of change. Given
the recommendations of this Technical
Committee, the Director General
promulgated the minor changes and
submitted the changes of detail under
tha 90 day” rule. The changes were
accepted by the miember states and
were published asi“Supplament 1388" to
the 1985 edilion’of Safety Series No. 8.

This notice proposes to revise the
HMR, as it relates to the transportation
of radioactive inaterials, so that it is in
esasential conformance with the 1985
edition of Safety Series No. 8 and the
Supplement 1988, These revisions 1o the
HMR are necessary to allow for the
international transportation of
radioactive materials to and from the
United States.. - :

I Discussion of Changes

While this notice proposes an
extensive revigion-of that portion of the
regulations dealing with the
transportation of radioactive materials,
the majority of the changes are not
substantive in nature. Many changes
invalve revision.of section and
paragraph numbers and their references
and the use of the International System
of Units (5 units) for radiological
measuremenis where appropriate. In
additlion, a few sections are proposed to
be rewritten to provide clarity without
changing their subject matter. Although
not &ll of subpart 1 of part 173 of 49 CFR,
entitled “Rad?oaclive Materials”, has
been proposed to be changed, it has
been reprinted in its entirety for ease of
understanding. Substantive changes are
discusred in the following paragraphs.

Radiation Protection

On January 27, 1987, the
Environmental Protection Agency (EPA)
published a document titled, "Radiation
Protection Guidance to Federal
Agencies for Ccoupational Exposure:
Recommendations Approved by the
President.” This decument updated
radiation guidance to Federal agencies.
The recommendations are provided to
Federal agencies to enable them to
revise or develop detailed standards
and regulations in those areas for which

they have regulatory or administrative

. jurisdiction. As the lead Federal agency

in this area, the EPA will monitor
Federal agency compliance with the
recommendations, will provide
clarification and interpretation, as
appropriate, to reflect new information,
and will promote the necessary
cocrdination to achieve an effective
Federal program of worker protection.

Among its recommendztiohs, the EPA
specifies that no exposure should oceur
unless an overall benefit will ba desived
from the activity causing the exposure;
that radiationt dose should be :
maintained as low as it i reasonably
achievable [ALARA); that the annual
effective dose equivalent be limited 10
50 milliSieverts (5 rems) to the whole
body. 150 milliSieverts (15 reins) to lens
of the eye, and 500 milliSieverts (50
rems} to any other organ, issue or
extremity of the body; that occupation
exposure for individuals under the age
of 18 not excead Yio of values
recommended for radiation workers;
and that the dose equivalent to an
unborn child as a result of the
occupational exposure of a woman who
has declared herself to be pregnant ‘
shouid not exceed 5 milliSisverts (500
millirems} during the entire’gestation
period. Since this proposalonly
summiarizes EPA’s recominendations,
the full text shauld be obtained from
EPA for study. S

RSPA propaoscs to incorporate the
EPA recommendations into the HMR.
The HMR would incorporzate the EPA
document by reference, wquld require
that an ALARA program be established,
and would limit fadiation expaosures to
those specified in the EFA .
recommendations. The HMR would also
provide for a three-tier approach for
developing a radiation protection,
program to monitor the dose to any
worker exposed to radiation for meeling
the recommendations of the EPA
guidance, For annual effective doze
equivalents not exceeding 5
milliSieverts (500 millirems), a shipper
ot carrier would not be required to
provide any detailed monitoring
program for the workers. However, the
shipper or carrier would be responsible
for periodically evaluating operations to
ensure that no activity would cause an
anmual dose 10 exceed 5 milliSieverls
(504 millirems). For operations which
will cause an annua! dose of between 5
milliSieverts {500 millirems} and 15
milliSieverts (1.5 rems), the'shipper or
carrier would be required to perform
periodic assessments of radiation
exhosure levels for each worker in this
range to determine if contrels o limit
expasure should be implemented or if
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constant personnel exposure monitoring
is required. For operations which will
cause an annual dose of between’15
milliSieverts (1.5 rems) and 50
milliSieverts (5 rems), a radiation
exposure monitoring program for each
individual would be implemented.
Programs would bie able to satisfy this
latter requirement through the issuence
and monitoring of individual personnel
exposure devices on a monthly or
quarterly basis,

The promulgation of a radlatxon
protection program will bring the HMR
in line with other Federal agencies
which control the radiation exposure of
occupationally exposed individuals. For
example, under the Atomic Energy Act
of 1954, as.amended, the USNRC limits
the radiation exposure of individuals
who are employed by its licensees,
Similarly; the Department of Energy
under this same Act conducts a
radiation protection program for its
employees meeting the requirements of
the Federal guidance.

General Design Requirements for All
Packages -

As proposed, certain packagings used
for the transportation of radioactive
materials would be required to have
greater initegrity, Excepted packages are
curtenily required to meet the
requirements only fur a-strong, tight
packege. Under the proposal, all
packages of radioactive materials,
including excepted packages, would be
required to meet general design
requirements prescribed in § 173.410.
These packages would be required to be
designed for ease of handling and
proper restraint during shipment. They
vsould be required to be frea of
protuberances and easily
decontaminated. They would be
required to be capable of withstanding
the effects of vibration during transport.
They also would be required to meet
reduced pressure and temperature
requirements. Minimum design
Tequirements for excepted packages will
increase the overell integrity of the
packages,

Low Specific Activity Material and
Surface Contaminated Objects

The IAEA has been working to update
its requirements for shipment of low
specific activity material (LSA) to
provide for the trénsportation of
irradiated and contaminated parts and
equipment from decommissioned
nuclear plants. The IAEA adopted a new
designation for radioactive material
called surface contaminated object
(SCO}. Unlike LSA, which requires a
uniform distribution of radicactive
maeterial within the material, SCO is not

inherently radioactive but is
superficially contaminated. Not every .
conceivable type of radioactive material
that ia removed from a facility during
the decommissioning process will be
covered by this proposal. New, materials
can be added to the SCO definition as
needed. RSPA and USNRC concur with
the JAEA in recognizing the need to
issue regulations for the transpnttahon
of this specific type of material,”

New LSA and §CO regulahons congist

of the following:

1. An expansion of the LSA defim tion
to include new types of malena]

2. A new definition of “surfate
contaminated object” (SCO) which is
treated in a manner s:rmlar to LSA
inaterjal; and ‘

3. An increase of spemfic a vﬂy
limits for nondizpersible, nnnrqsplrahle
forms of LSA material while at'tke same
time limitirig the guantity of LEA*Y
material which can be s}upped in-other
than a Type B package. The pickage
quantity limit is intended to limit
external radiation levels produced asa
result of shieldingloss ina
transportation accident. - £y,

In the past, overlapping statuiory :
authority betweaan the USNRG and DOT
for regulating the transportation of
radioagtive material has creajed some
confusion about which agency bad .-
regulatory authority for packa&es
containing LSA. To clarify regalalory
autherity in this area, the cuirent
proposal establishes RSPA regulatory
authority for packagea containing LSA
end SCO materials in amounits not
exceeding 2 times the A, value (2A) for
the specific ‘nuclide being transported;
Above that level the USNRG will .
assume regulatory responsibility,,

Although the propased regulations
establish 2A, asa the level of cortained
radioactive material above which the
USNRC regulations become apphcab!e,
the corresponding IAEA standard ig
expressed a8 an external radiation level
at 3 meters from the unshielded material
or object of 10 milliSievert/hr (1 rem/
hr). The value A, for any specified
radionuclide is the quantity of that
radicnuclide as a point source which
produces a radiation level of 10
milliSieverts/hr {1 rem/hr) at a distance
of 3 meters. Considering that LSA and
SCO materials are bulk sourges with
considerable self-shielding, the value
24, was chosen by RSPA and the
USNRC as a close approximation of the
IAEA standard of 10 milliSieverts/hr (1
rem/hr) at 3 meters. This approach will
make U.S. regulations inconsistent with
those of IAEA, but little impact in
international transportation should be
experienced.

'A new type of package. called the

“industrial package”, is being proposed
for the handling of low specific activity
material (LSA) and surface
contaminated objects {SCO). Three
categories of industrial packages (fP} IP-
1, IP~2 and 1P-3 are being proposed;
each would have to meet differing
packaging requirements. These
packages would replace the modified
Type A package, that ia currently
réquired for nonexclusive use
shipments; and the strang, tight package,
that i currently permitted for exclusive
uée shipnients. For nonexclusive use
shipmerits, the packaging requirements
for LSA woild not be substant:ally
changed. The proposed provision would
allow'sd skipper to determine the

acceptable industrial package as based -

on the type of LSA or SCO to be
shipped. In most cases, existing LSA
packages could, continué:to be used.
Cerlaiznt lowss: hazard LSA and SCO
could be shippied ih a package
equivalent to an-excepted package. For
exclusive use shipments, the industrial
packege would be required to meet

“minimum degign requiremnents that are

currently required for all packaging
except for exiepted packages. However,,
based on the type of LSA or SCO to be
shipped, the shipper would have some
flexibility in the design of the package.

This. propusal is intended to produce
an overall increase in the integrity of the
packaging used for LSA and SCO. It will
also ensure that iindustrial packages
produced in thé U1.S. can be used in
international cdmmerce with a minimum
of delay in slupment

’ Expansiomof Radionuclide List and

Changes i Radionuclide Eimits

. Based on numerous propos_als for .
additions to the table of radionuclides,
in which limits are listed for the quantity
of radicactive material in a sin

package, JAEA concluded that its table

.needed to inclide all radionuclides

which have the petential for
transportation. A a result, the table in

§ 173.435, which provides A; and A, -
values, has been expanded from 284
entries to 378 entries. Because there now

. should be few instances where unlisted

radionuclides would be transported, the
rules for:calculating values for unlisted
radionuclides would be simplified. The
determination of limits for unlisted
radionuclides, except for very
conservative values, would be made
subject to RSPA approval.

The preamble to the 1983 revision of

*the HMR {48 FR 10218) noted that the

IAEA had replaced its conceptof
transport groups with a system of A,
and A, values determining the package

“E
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type needed to transport radicactive
materials. The A; and A, values are the
maximum quantities of a particular
radionuclide permitted in Type A
packages in special form and normal
form, respectively. Type A packages are
those which provide adequate
containment, shielding, and criticality
control under normal conditions of
transport and minor accidents, but are
not designed to survive severe
transportation accidents. Accident-
resistant packages are identified as
Type B. Radioactive material in special
form is either a nondispersible solid or
an encapsulated source to minimize the
dispersibility and, therefore, the
radiologicel hazard of the radipactive
malerial. This system of limiting the
radicactive content of Type A packages
to A, and Ay values depending on the
dispersibility of the contents is the
regulatory scheme for limiting the
potential radiclogical hezard of &
serious transportstion accident
involving packages of radioactive
material. ‘

The [AEA has since maedified the
system for determining ‘A and As
values. Although this system is based on
achieving essentially the same
limitations on potential accident
radiological hazards as-its predecessor
system, the new system has the
following advantagas:

1. It states more clearly the radiation
protection criteria employed;

2. It incorporates the data and
conclusions on metabolic pathways
provided during the years 19771981 by
the International Commission on
Radiological Protection (ICRP)

3. It includes dosimetric routes
through human organs not previously
considered; and

4. It harmonizes IAEA regulations
with ICRP recommendations on
radiological safety in Publications
ICRP26 and ICRP-30.

The effect of IAEA's adoption of this
new system for calculating A: and Az
values, and the subhsequent
incorporation of the new values in the
HMR, ia that most current A, and Aq
values would be amended. Of the 284
radionuclide entries in section 173.435,
Ay values would be raised in 129 cases
and lowered in 95 cases. Of the A,
values, 144 would be raised and 73
lowered.

The new IAEA system for calculating
A; and Az values is described in
Appendix I, “The Q System for the
Calculation of A and A Values,” of
JAEA Safety Series No. 7, "Explanatory
Material for the IAEA Regulations for
the Safe Transpor! of Radioactive
Material (1985 Edition).™"

Classification of Fissile Material

As a result of the evolution of the -
fisaile material criteria, IAEA recognized
that the current three fissile classes
could be combined and simplified into a
single system. The effect of the 1
simplification of the IAEA system now
being proposed for U.S. regelations is;

1. Elimination of the three fi ss:le class
designations;

2, Establishment of a single set oi‘
criteria for sll packages of figsile
materials; ’

3. Use of the transport index as the:
primary control of accumulations.of - .
packages in transport under nearly all
conditions.

Review by Section

Section 172.203(d) would be rev:sed.to
add references to SI units; Refererices to
Fissile Class I would be replaced wnth
“Fisaile Material, Controlled .
Shipments"; and for LSA and SCO Jf,__
shipments appropriate group notations
would be required on shipping papers.

Section 172,310 would be amended to -

require the trefoil symbol, as specifie ed in
Appendix B to part 172, to be marked;on
packages of radioactive material. .;

Section 172.403 would be amended»to
add referenece to SI unit.

Paragraph (c}(17) of Appendix B ta\
part 172 would be amended to note: sxze
requirements for the trefoil symbol on
package markings labels and placards

A new § 173.402, "SI units”, would be
added to phase in the use of the
International System of Units [SI}. for
radiological measurements; that is,’
levels currently expressed in the
customary units of rems and curies
could be expressed in SI equivalents of
Sieverts and Becquerels or customary
units. The proposed revisions to the
HMR use SI units followed by the
customazy units in parentheses. In many
cases the limits in customary units have
been ‘extended to 3 significant figures so
they represent a functional equivalent to
the limits expressed in 81 units. Limits

~ on length, pressure, weight, and

temperature are also expressed in 81
units'with functionally equivalent values
in customnary units following in
parentheses. The objective of this
approach is to maintain consistency
with international regulations while
allowing U.S. shippers to use the units
with which they are most familiar.
These changes would be made
throughaut the HMR.

Section 173.403 ‘‘Definitions”, would
be amended as follows:

—~Contamination would be defined;

—Fissile material would be defined as
the listed radionuctides, and the

definition would delete reference to
§173.455;

—The definition of low-specific-
activity (LSA) material would be
extensively changed to correspond to
that of IAEA. The one remaining
significant difference would be the
addition of a provision in the HMR for
transportation of contaminated earth in
a closed vehicle in unpackaged form.

. Extensive removal of contaminated
-, earth has been found necessary in
* decommissioning facilities in the United

States;

—~—A new definition for industrial
packages {IP) providing for three
classifications, IP-1, IP-2, and IP-3, to
be used for the transport of LSA and
SCO in quantities not to exceed 2A:

—The grandfather clause for special
form radioactive material encapsulation
would be updated; and

—A new definition of Sutface
Contaminated Object {SCO) would be
added to correspond to the parallel
definition in IAEA regulations. SCQ
would be treated in the regulations
similarly to LSA materials, with
industrial packaging required for most
applications.

A new §173.404, *'U.S. Competent
Authority”, wich specifies the address of
the U.S. Competent Autharity for the
transport of radioactive mateérials,
would be added for ease of reference.

A new §173.405, "General Radiation
Protection Principles’, would be added
to implement a requirement for the
establishnient of radiation protection
programs as follows:

—Radiation exposures of transport
workers would'be subject to the

" . recommendations specified in EPA'a

“Radiation Protection Guidance to
Federal Agencies for Occupational
Expasure”;

—Radiation exposurea would ba
maintained 28 low as is reaconably
achizvable (ALARA);

—Transport workers who are exposed
to radiation would have to be given
appropriate training concerning the
hazards of radiation, On July 26, 1929,
RSPA published in the Federal Register
{54 FR 31144} an NPRM, extitled
“Training for Hazardous Materials
Transportation”, under Docket HM-126F
which proposed new training
requirements for those persons involved
in the transportation of hazardous
materials. If and when thia proposal and
HM—-126F become final rules, RSPA will
make the necessary editorial changes fo
assure regulatory consistency;

—The annual effective dose
equivalent of transport workers exposed
1o radiation would be limited to 50
milliSieverts (5 rems}, which additional
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limits of 150 milliSieverts {15 rems) for
exposure of the lens of the eye and 500
milliSieverts {50 rems) for exposure of

any other organ, tissue, or extremity of
the body;

—Effective dose equivalent to an
unborn child would be restricted to 5
milliSieverts (500 millirems); and

—Radiation exposures would be
subject to a graded approach for actions
to be used to control radiation. This
approach would be determined by the
magnitude and likelihood of exposure.

Section 173.410, "General design
requirements”; would be amended as
follows: .

—A package would have 1o be
capable of withsianding the effects of
acceleration, vibration or vibration
resonance during transport; :

—The materials of the packaging and
any components would have to be:
chemically and physically compa‘ﬁfnle:

—All values through which the
package contents could escape would
have to be protected; and ‘

~~A package intended for air .
transport would have to be designed to
withstand reduced temperatureé and
prassure during transport;

—A package would be required to
have a minimum dimension of 10 cm. (4
inches). E )

A new §173.411. "Additional design
requirements for industrial packages”,
would be added to specify the
requirements for IP-1, IP-2, and 1P-3
packages. The IP-1 would have to meet
the general design requirements for all
packages designed for the transportation
of radioactive material. An IP-2 would
have to meet the requirements for 2n IP-
1, as well as being subjected to free drop
and compression tests specified for a
Type A package. An JP-3 would have to
meet the requirements for a Type A
packege for non-liquids,

Section 173.412, “Additional design
requirements for Type A packages”
would be amended to permit all
packages containing liquids to use a
double containment system. This would
eliminate the current small package
prohibition of this practice as well as
requiring that expansion of liquids
during temperature changes considered
during design. This section would also
be amended to include a closure
requirement on containment systemns
that are separate unit of the packaging.

A new §173.414, “Authorized
industrial packages"”, would be added to
permit the use of IM 101 and IM 102
portable tanks and freight containers as
industrial packages.

Section 173.415, “Authorized Type A
packages”, would be amended to
eliminate the reference to DOT
Specification 55 packaging, which has

not been authorized since July 1, 1985.
This section would also be emended to
permit the use of Type A packaging that
also meets the requirements of the
USNRC for fissile materials packaging.

Section 173.416, “Authorized Type B
packages”, would be amended to
eliminate the reference to the DOT
Specification 55 packaging, This would
also eliminate the use of DOT
Specification 55 packaging as an inner
container for DOT Specification 20WC
and 21WC overpacks.

Section 173.417, “Authorized
packaging—fissile materials”, would be
amended to eliminate references to
different fissile classea and to remove a
direct reference to authorized packaging
for 500 grams of Uranium 235 and 320
grams of plutonium through a cross-
reference to the USNRC regulations. In
addition, § 173.417(a){8) and (b)(5)

. specify the authorized packagings for

Type A and Type B, respectively,
quantities of fissile radioactive material.

- Section 173.417(b}{5)(iii) limits the

amount of uranium hexafluoride in a
package to the amount spacified in
“Table 8—Authorized Quantities Of
Uranium Hexafli:oride (UF;} As Fissile
Class H” (Table 6). In Table 6, however,
only DOT specifications 20PF-1 and
20PF-2 are autherized to contain a Type
B quantity of uranium hexafluoride,
Therefore, § 173.417(b}(5) would be
revised to authorize only the DOT
specifications 20PF-1 and 20PF-2 for the
transportation of Type B quantities of
uranium hexafluoride.

Section 173.421-1, "Excepted
packages for limited quantities of
radicactive material” would be
amended to require compliance with the
design requirements of § 173,410,

Section 173.421-1, “Additional
reguirements for excepted packages”,
would be smended to incorporate new
proper shipping names and new UN
identification numbers for excepted
packages. .

Section 173.422, “Excepled packages
for instrumments and articles,” would be
amended to require that the instrument
or article be marked with the word
"radioactive".

Section 173.423, “Table of activity -
limits—excepted quantities and
articles”, would be amended to remove
the direct reference to fritiated water.

Section 173.425, "Transport
requirements for low specific activity
material (LSA) and surface
contaminated objects {SCQ)", would be
amended to limit the activity in any LSA
or SCO package ta 2A,, and to specify
the appropriate industrial package for
LSA and SCO transport in a new Table
8, “Industrial package integrity

requirements for LSA material and
SCOo."

Section 173.433, "Requirements for
determination of Ay and A» values for
radionuclides”, would he completely
amended to incorporate a less complex
method for calculating the A, and As
valyes.

.. Section 173.435, “Table for A and A.

" values for radionuclides”, would be

* amended to incorporate new A velues

_as specified in the IAEA regulations.

Section 173.447, “Storage incident to
transportation—general requirements”,
woild be amended to delete references

. to fissile classes.

Section 173.448, “General
transportation requirements”, would be

. amended to delete references 1o fissile
clagses.

» Séction 173.453, “Fissile materials—
exdeptions”, would be amended by
deldting the exception for thermal
teactor irradiated uranium and for
thetium or uranium with not more than
0.72% fissile material.

Section 173.455, “Classification of
fissile materials packages”, would be
‘deleted entirely because of the
eliffiination of fissile classes.

Section 173.457, “Transportation of

t fissile material, controlled shipment-

" requirements”, would redefine fissile
class 11l shipments in terms of a new
fissile material, controlled shipment.

Section 173.458, “Mixing of fissile
maéierials packages”, would be amended
toidé]ete references to fissile classes
and express shipment controls in terms
of fissile material, controlled shipmentas.

Section 173.4681, “Demonstration of
‘compliance with tests”, would be
amended to clarify that swrrogate
materials would be used in packaging to
demonstrate compliance with the
performaince requirements for the
package.

Section 173.469, “Tests for special
form radioactive material”, would be
amended to add an alternative method
to qualify special form radioactive
material under the specific impact and
temperature tests prescribed in the
specified standard of the ISQ,

A new § 173.470, ''Test for LSA-III
material”, would be added to specify a
ieak 1est to examine the solid nature of
the material for qualification of the
material ag LSA-!I.

Section 173.471, “Requirements for
U.8. Nuclear Regulatory Comimission
Approved packages", would be
amended to require that the applicant
submit a description, to RSPA, of the
quality assurance program in effect
during the design, manufacture, testing,
documentation, use, maintenance, and
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inspection of the package as required by
the LAEA,

Section 173.472, *Requirements for
exporting DOT Specification Type B and
fissile packages”, would be amended to
require that the applicant submit a .
description, to RSPA, of the quality,
agsurance program in effect during the
design, manufacture, testing,
documentation, use, maintenance, and
inspection of the package &3 required by
the IAEA.

Section 173.476, “Approval of spetial
form radicactive materials", would be
amended to require that the applicant
provide evidence of the quality :
assurance program in effect during the '
design, manufacture, testing,
documenitation, use, maintenance, and
inspection of the package as requ:red by
the IAEA.

Section 173.477, “Approval for export
shipments”, would be amended to delete
references to fissile classes. :
Additionally, a new subparagraph =
specifying the contents of an application
for shipment approval under special
arrangement would be addressed. ~

Section 173.478, "Notification to "+
competent authorities for export -~
shipments”, would be amended to delete
references to fissile classes and would
require additional information to be
submitted to other national compeient
authorities for special arrangement: ¢
shipments. Specifically, a notification of
a special arrangement shipment will be
required to include the name of the
radionuclide, a description of the
physical and chemical form, and the
activity of the material.

In the modal requirements, parts 174
through 177, those sections invalving °
radioactive material transportation
would be updated to reflect the
proposed changes in parts 171 through
173. Some of these proposed changes
inctude the addition of metric and SI
units and changes in regulatory
references. In addition, those proposed
changes to part 177, entitled “Carriage
by Public Highway", will also be
incerporated into a future rulemaking
being developed by RSPA which will
propose to recodify part 177,

. Adminisirative Notices
A. Executive Order 12291

The RSPA has determined that this
proposed rule (1) is not "major" under
Executlve Order 12291; (2) is not

“significant” under DOT’s regulatory
policies and procedures (44 FR 11034};
(3} will not affect not-for-profit
enterprises or smalil governmental
jurisdictions; and (4) does not require an
environmental impact statement under
the National Environmental Policy Act

(42 U.S.C. 4321 et seq.), A preliminary -
regulatory evaluation is available for
review in the Docket.

B. Executive Order 12612

This action has been analyzed in
accordance with the prineiples end
criteria contained in Executive Order
12612, and it has been determined that
the proposed rule does not have
sufficient federalism implications to
warrant the preparation of a Federalism
Assessment.

C. Impact on Small Entities

Based on limited information
concerning size and nature of entities
likely to be affected, I certify that the
proposed regulation will not have a
significant economic impact on a
substantial number of small entities
under criteria of the Regulatory
Flexibility Act.

D. Paperwork Reduction Act

Information collection requirements
contained in this proposal, which are
additional to those already approved,
are being submitted to the Office of
Management and Budget for approval
under the provisions of the Paperwork
Reduction Act of 1980 (Public Law 96—
511).

List of Subjects
49 CFR Part 171

Exports, Hazardous materiala
transportation, Hazardous waste,
Imports, Incorporation by reference,

- Reporting and recordkeeping

requiremernts.
4% CFR Part 172

Hazardous materials transportation,
Hazardous waste, Labeling, Packaging
and containers, Reporting and
recordkeeping requirements.

49 CFR Part 173

Hazardous materials transportation,
Packaging and containera, Radioactive
materials, Reporting and recordkeepmg
reqguirements.

49 CFR Part 174

Hazardous materials transportation,
Rail carriers, Radioactive materials.

49 CFR Part 175

Air carriers, Hazardous materials
transportation, Radioactive materials,
Reporting and recordkeeping
requirements.

49 CFR Part 178
Hazardous materials transportation,
Maritime carriers, Radioactive

materials, Reporting and record.keepmg
requirements.

49 CFR Fart 177

Hazardous materials transportation,
Motor carriers, Radioactive materials,
Reporting and recordkeeping
requirements,

49 CER Port 178

Hézardous materials transportation,
Packagmg and containers, Reporting
and récordkeeping requirements,

In ¢onsideration of the foregoing, 49

~ CFRpart 171 through 178 would be

amerlded as follows:

- PART 171—GENERAL INFORMATION,

REGULATIONS, AND DEFINITIONS

1. The authority citation for part 171
wou!d conlmue to read as follows:
Aﬁtho‘nty 49 App. U.S.C. 1802, 1803, 1804,
3 9.<CFR part 1.

n § 171.7, paragraph {d)(10),
[d](lﬁ]{u] and {d){24) would be revised
and ‘paragraphs (c){36} and (d)(34) would
be added to read as follows:

§ 171 1 Matter Incorporated by reference,

‘_.n- > * +

‘!.
c!

i (SBJ USEPA: United States
Envéfinmental Protection Agency,
Washmgton. DC 204860.
» e » »

[djr th -

fGJ IAEA “Regulations for the Safe
Transport of Radicactive Materials,
Safity Seriea No. 8, 1985 Edition”
including “Supplement 1988".
L] - L L L]

' 16] EER)

(i) USDOE, ORO-§51 i3 titled,
"Uranium Hexaflouride Handling
Procedures and Container Descriptions,”
Revision 5, 1987 edition.

- * * * *

{24) International Organization for
Standardization (ISO):

(i) “ISO 82-1974(e) Steel-Tensile
Testing,” First Edition 1974-08-01.

{ii) ISO/TR4826-1979(E), "Sealed
radioactive sources—Leak test
methods.”

{iii) ISO 2913-1980(E}, "'Sealed
radioactive sources—Classification.”

(iv} ISO 1498/1-1978, “Series 1 Freight
Containers—Specifications and
Testing—Part 1: General Cargo
Containers.”

* L - - -

{34) U.S. Environmental Protection
Agency, “Radiation Protection Guidance
to Federal Agencies for Occupational
Exposure: Recommendations Approved
by the President”, published in the
Federal Register January 27, 1987 {52 FR
2822).

» * * * *
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3.In §171.12, paragraph {e}
introductory text and paragraph (e)(4)
would be revised 1o read as follows:

§171.12 Import an
-

L] L]

(e) Radicactive materials being
imported into or exported from the
United States, or passing through the
United States in the course of being
shipped between places outside the

United States, may be offered and

accepled for transportation when
packaged, maerked, labeled and

172101 Hazardous Materials Table

d export shipments.
*

otherwise prepared for shipment in
accordance with IAEA “Regulations for
the Safe Transport of Radioactive
Materials, Safety Series No. 6, 1985

Edition” including “Supplement 1988", if:
. L} - :

- -

{4) The country of otigin for the
shipment has adopted the IAEA
*Regulations for the Safe Transport of
Rédioactive Materials, Safety Series No.

" 61985 Edition”, including “Supplement
1088"; and

* 2 - » *

™

PART 172—HAZARDOUS MATERIALS
TABLES AND HAZARDOUS
MATERIALS COMMUNICATION
REGULATIONS

4. The authority citation for part 172
would continue to;read as follows:

Authotity: 48 App. U.S.C. 1803, 1804, 1805,
1808; 49 CFR part 1, unless otherwise noted.

5. The following/entries In the
Hazardous Materials Table in § 172101,
would be added of removed, as
indicated: L

{1

+/AMW

{2) Hazardous
materials
des:ripﬁonu
and proper
shippln‘; names

H
(@) Hazard

(3A) ; )
Idontification [+ feaurad (
numbor, - [-

(5) Paciaging

{8) Maximum net quantity
in ohe packsga ..

i (4 Labei(s)

Speacific
1" excepted) Emg;,tionl rg)uirgi?ng\ts

l.’asé:)ngef ) Cargq’ N (a)
airorat or {
jlcar

ADD
Radloactive
material,
excepted
package—
articles
manufacturad
fram natural
or deplsted
umantum or
natural
therturm,
Radicactiva
material,
excepted
packaga.—
empty
packaging.
Radicactive
materia,
excepted
package—
Instrument or
articles,
Radioactive
material,
excepted
package—
limited
quantity, n.o.s.
Radioactive
material,
surface
contaminated
object (SCO).
Uranlum
hexaflrorida
lissile
oxcepled or
non-fissile,
REMOVE
Radicactive
maiterial,
articles,
manufactured
from natural
or deplated
yranium or
natural
thorturm.

Radioaciive
matarial.

IR . | prs—

UN 2010

UN 2510

UN 2810

UN 213

UN 2078

UN 2509

173.421-1
173.424

173.421-1

..... o] NORBiieresiens
If 173.424

173421
173.4211
173.427

173.421-1
173.427

173.421-1 |
173.422

173.421-1
173.422

,
173421
173.421-1

173.421
173.421-1

173.421
173.422
173.424

......... 173.425

Radivactive.....

Radioactive
and
cofrosive,

173.421 173.420

173428

Noneo..........] 173.421-1 173.421-1

NO imitemcne)

1.2

12 1.2

1.2

12

1.2

12
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") {5) Packaging (5] M;‘:d&n‘:m net quantity (7) Water shipments
(2) Hazardous {4) Label(s . -
materials 3) Hazard (ah) uired i3
srarw | Gessiptions ) Heza loenfication | Ve d {e) ) Spocihc. | Pestenger | @) Cargo oo L Poy 1) S
shipping names excep‘!ec? Exceptions | requirements mg‘. .monlyﬂ vessel ;\rassal menta
rallcar K
i
Radicactive o, UN 2908 173.4211 173.421-1 1,211 s2
material, 173.427 173.427 R
empkiz N
packages, :
Radioactive w80 UN 2011, 173,421-1 173.421-1 1215 12
material, 173.422 179.422
instruments
and articles, A
Radipactive | ... do UN 2910......... NONOLiesiease ] 173421 173.421 .21 42
matetial, 173.421-1 173.421-1 :
Fmited
quantity, n.o.s. | .
Uranium . .1 UN 2876 .......] Radioactive’ | 173.421-2 173.420 1.2 N 182
hexaﬂuonde. e 173.425 ?
tow specific LI e !
activity. LA EO
i

6. In §172.203, paragraphs {d)(1)(iii)
and {d){(1){vi) would be revised and
. paragraphs (d)(1}(ix} and (d)(1){x} would
be added to rezd as follows:

" §172.203 Additional description
- requirements,

L] - L] * *
(d) ..
(1) * e n
(iii) The activity contained in each
" package of the shipment in terms of the
appropriate SI units (e.g. Becquerel,
: - Terrabecquerel, etc.) or in terms of the
appropriate SI unite and customary units
{e.g. Curies, millicuries, etc.),
Abbreviations are authorized. For the
shipment of a package containing a
highwey route controlled quantity of
radioactive materials see § 173.403 of
this subchapter) the words "Highway
route controlied quantity” must be
entered in association with the basic
description.
* L] - * &

{vi) For a shipment of fissile
radicactive materials:

{A) The words “Fissile Excepted if
the package is excepted pursuant to
§173.453 of this subchapter, or

(B) If not exempt, the words “Fissile
Materials;” and

(C) For a fissile material, controlled
shipment, the additiona! notation:
“Warning—Fissile Material, Controlled
Shipment. Do not Load More Than * * *
Packages per Vehicle.” (Asterisks to be
replaced by appropriate number.) “In
loading and Storage Areas, Keep at
Least 8 Meters (20 Feet) from Qther
Packages Bearing Radioactive Labels.”

(D) If a fissile material, controlled
shipment ia to be transported by water,
the supplementary notation must zlso
includa the following statement: “For
shipment by water, only one fissile

material, controlled shipment is
permitted i’ each hold.”
L] t‘ - »

(ix) For a shipment of low specific
activity material or surface
contaminated objects, the appropriate
group riotation of ESA-I, LSA-I, LSA-
Ili, SCO-%, or SCO-I1.

[x) For & ‘shipment consigned as
exclusive tse, the statement “Exclusive
Usa Shlpment"

L *

7. Sectlan‘172.310 would he revised to
read as follows:

§172.310 Radioactive materials.,

In addition to any other markings
required by this subpart, each package
conteining radioactive materials must
be marked as follows:-

(&) Each package of radioactive
materials in excess of 50 kilograms {110
pounds) must have its gross weight
pIainly and durably marked on the
outside of the package.

{b) Each package of radioactive
materials which conforms to the
requirements for Type A or Type B
packaging (§ 173.403 of this subchapter)
must be plainly and durably marked on
the outside of the package in letters at
least 13 mm {0.5 inch) high, with the
words “TYPE A" or “TYPE B” as
appropriate. A packaging which is notin
compliance with these requirements
may not be so marked,

(¢} Each package of radioactive
materials destined for export shipment
must &elso be marked “USA" in
conjunction with the specification
marking, or other packege certificate
identification. (See §§173.471, 173.472,
and 173.473 of this subchapter.}

(d) Each package of radioactive
materials which conforms to the
requirements for Type B, Type B(U] or

Type B(M) packaging ﬁiist be plainly
and durably marked on the omtside of
the package with a radiation symbol

- that conforms to the regilirements of

paragraph 1.{c){17) of Append:x Bto
Part 172, ir

§$172.400 [Amendetﬂ

8. In §172.400, paragraph (b)(10)
would be removed and féserved.

9.In §172.403, paragraphs ) (c)end
(g)(2) would be revxsed to remd as
follows:

§$172.403 Radlcactive materlal.

(b) The proper label to affix to a
package of radioactive materiial is based
on the radiation level at the gurface of
the package and the transport index
(5§ 173.403 of this subchapter]. The
proper category of label must be
determined in accordance with
paragraph (¢} of this section, The lebel
to be applied must be the highest
category required for any of the two
determining conditions for the package.
Radioactive White- is the lowest
category and Radioactive Yellow-Hl is
the highest: For example: a package witly
g transport index of 0.8 and & maximum
surface radiation level of 0.8 milliSievert
{60 millirems) per hour must hear a
Radioactive Yellow-III label.

{c) Category of Label to be Applied to
Radioactive Materials Packages:

Meaimum i
‘rransm port . | radiation |e‘ve| at | Labell .
ax nton | catogoy
em surface |
L+ | S——— Not more than ‘iWHITE-l.
0.005 mSv/h
{0.5 mram/h).
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Maximum {Curies (Ci), milliCuries {mCi), . 12.In § 172.507, paragraph (a} would
Tr;résep;‘aﬂ m:aﬂ:;lc;r& :ﬁvglr.' at calt.::oerly . microCuries (uCi), etc.), Abbreviatiothns be revised to read as follows:
xtemal suface are authorized. For fissile material, the
@ weight in grams or ki_lograms of the a l:’:""zﬂy‘r Speclal placarding provisions:
Morathan 0 | Mor than 0.005 | YELLOW-I fissile radionuclide may be inserted {a) Ea.ch motor vehicle nsed to -
;nmorgot:man 1 ﬁrﬁh()u bsut instead of dctivily units. transport a package of highway route
. * * - LIEE 'Y
R not mora than o " controlled quantity radicactive,.
0.5 mSv/h {80 10. In §172.407, paragraph (k) would 1 eriglg (gee § 1%.403 ofthia =
More than 1 Tvom/bl. " be added to read ag:follows: subchepter) must have the required '
e et Mmﬂﬂsdms YELLOW-HIl. o7 Label spisificats RADIOACTIVE warning placard placed
more than mrem/hy but § 172,407 el spegitications, on a square background as described in
10. not more than e A § 172,527, -
;"W ":ﬁ‘;‘;"; (200 (k) The trefoil symbol on the « e a . -
More than 10...] Mare than : wow-m  RADIOACTIVE WHITE-], 13.In dix Btopart172, .. .
orehen 10 ::;W:n(:m Yl:i"kg*wbﬂ RADIOACTIVE YELLOW-1, end paragrapalfgix;)[ln w‘;tl:l?be rze'vise'f:l to
nm'?mf h) 1;"-';“ ::'g;?d RADIOAC'IJVE YELLr?W—III lallﬁela read as follows: )
ot mora must meet the appropriate specifications R . .
(1000 nremhy.| oeg-  in paragraph 1. (c)(17) of AppendixBto Appendix B-Dimensional Specificition
¢ )} ‘ for Placard
Pprovigions), part 172, o . : tﬂr. L o
- - " e mn g 1. e
trolog o T of Sy foule comt g 172 504 TAmended] | [c)*** O .
ba labeled as Radicactiva Yellow-It,

*if the measured Tl is not greater than 0.05, the
value quoted may be zero.

- . L L] *

LE B ]

[2) “Activity”. Activity unita must be
expressed in appropriate SI units {e.g.,
Becquerels (Bqg), Terabecquerels (TBq),
etc) or in appropriate Sl units (e.g,,
Becquerels (Bqg), Terabecquerels (TBg),
etc.) and appropriate customary units

11, In Table 1 of §172.504, the-entry
“"RADIOACTIVE «*s AND
CORROSIVE.® " irithe second column -
would be revised to reed
“RADICACTIVE $AND
CORROSIVE.® " anid the fifth footnote
would be revised {gread as follows:

* For exclusive usé shipments [seo :
§173.403) of low specilic activity radloactive
materials and surfacé’tontsminated objects
transported in ac:‘:or’ﬂénm’ with § 173.425(g).

{17) RADIOACTIVE placard, The‘wdid:
“RADIDACTIVE" must be centereéd'onthe’
placard horizontal center line In letters 50.8
mim. (2 in.) with an 8.7 mm. {11/32-in.) stroke.
The lower edge of the yellow triangle mpst be

.28.6 mm. (1% in)) above the placard ;. .

horizontal center line. The lower edge of the
symbol must be 31.7 mm. (1:25 in.} aboyé the
placard horizental center line. The synibial
must be made as shown with the followin
dimensions: iy

BILLING CODE 4910-60-M -
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2 =
3 =

&

3

k)

.
e

i

Radius of Circle—

Minimum Dimensions _
4 mm (0.16 inch) for marking

5 mm (0.2 inch) for labels

12.5 mm (0.5 inch) for placards

2 Ra_dii

5 Radii

BILLING CODE 4310-80-C
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The lower white area must have 2 3.2 mm.
{Ya-inch) black soiid line border extended
from the edge of the yellow area to indicate
the outer 12.7 mm. (% in.) white placard
border. The hazard class must be shown in
numerals measuring at least 41.0 mm. (1.62
in.} in height. The placard -color must be
yeilow, black, and white. -

- - * - L]

PART 173=—5SHIPPERS—GENERAL
REQUIREMENTS FOR SHIPMENTS
ANRD PACKAGINGS

14. The authority citation for part 173
would continue to read as follows:

Authority: 49 U.5.C. 1803, 1604, 1805, 1806,
1807, 1808; 49 CFR part 1, unless otherwise
noted. .

15. Subpart I of part 173 would be
revised to read as follows:

. Subpart l—Radicactive Mé}teriala

173.401 Scope. ’

173.402 Sl unita.

173.403 Definitions.

173.404 U.5. Competent Authority.

173.405 General radiation’ protection
principles. :

73.410 General design requirements.

173.411 Additional design requirements for
industrial packages. ' * )

173412 Additional design requirements for
Typa A packages. .

173.413 Requirements for TyTe B packages.

173.414 Authorized industrial packages,

173.415 Authorized Type A packages.

173.416 Authorized Tvpe B packages.

173.417 Authorized fgsile materials
packages.

173.418 Authorized packages—pyrophoric
radioactive materials.

173.419 Authorized packages—oxidizing
radioactive materials.

173.420 Uranium hexafluoride (fissile, fissile
excepted and non-fissile).

173.421 Excepted packages for limited
quattities of radioactive malerials.

173.421-1 Additional requirements for
excepted packages containing
radicactive materials.

173.421-2 Requirements for multiple hazard
limited quartity radioactive materials.

173.422 Excepted packeges for instruments
and articles,

173.423 Table of activity limits—excepted
quantities and articles.

173.424 Excepted packages for articles
containing natural uranium or thorium.

173.425 Transport requirements for low
specific activity [LSA) radioactive
materials and surface contaminated
cbjects (SCO).

173.427 Empty radioactive materials
packaging.

173.431 Aclivity limits for Type A and Type
B packages.

173.433 Requirements for determinations of
A, and Aa values for radionuclides.

173434 Aclivity-mass relationships for
uranium end natural thorinm.

173.435 Table of A, and Az values for
radionuclides.

173.441 Radiation level limitations,

173.442 Therma] limitations.

173.443 Contamination control,

173.44¢ Labeling requirements,

1734468 Placarding requirements.

173447 Storage Incident to transportation—
general requirements, ‘

173448 General transportation £

reguiremonts. ¥
173.451 Fissile materials-—general ki
requirements. - L e
173453 Fissile materials—exceptions, [
173457 Tranzportation of fissile material, §:
controlled shipments—specific 4
requirements.
173459 Mixing of fisgile material packages.
173.461 Demonstration of compliance with:
tests. W E
173.462 Preparation of specimens for testing.
173.463 Packaging and shielding—testing for
integrity. it
173485 Type A packaging tests. R
173.488 Additional tests for Type A © .= ..

s

gases,

of Type B and fissile materials
packagings 1o withstand accident 3
. conditions in trensportation, j
173.488 Test for LSA-III material. .
173488 Tests for special form radioactive
materiala.
173.470 Tests for LSA material.
173.471 Requirements for U.8. Nuclear
Regulatory Commission epproved:
packages. Lo
173472 Requirements for exporting DOT ~°
Specificaticn Type B and fissile S

-

packages, LR

173.473 Requirements for foreign-made
packages, e

173474 Quality control for construction of
packaging. 7

173.475 Quality control requirements prior
to each shipment of radicactive  ~
materials,

173.476 Approva! of special form
radioactive materials.

173477 Approval for export shipments.

173.478 Notification to competent
avthorities for export shipments.

Subparl: I--Radioactive Materials

$ 173401 Scope

{z) This subpart sets forth
requirements for the packaging and
transportation of radicactive materials
by carriers and shippers subject to this
subchapter. The requirements
prescribed in this subpart are in
addition to, not in lieu of, cther
requirements set forth in this subchapter
and in 16 CFR Part 71 for the packaging
and transportation of radigactive
materials.

(b) This subpart does not apply to:

(1) Radivactive materials produced,
used, tramsported, 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} Radioactive materials that have
been injected inte, ingested by or are
otherwise placed into, and are still in
human beings or live animals.
§173.402 Slunita.

To ensure compatibility with

. International transportation standards,
- all limits in this Subpart are given in

terms of dual units, The International
System of Units (SI) (metric] units are

‘given first and are followed by U.S.

standerd or customary units in-
parentheses. The S units are intended

i to serve as the standard, The U.S.

customary units may not be exact
equivalents, but are rounded, where

' appropriate, to a convenient value that
: - provides a functionally equivalent limit.
chkagis i id L
. packagings designed for liquids and:;, 'l §173.403 Detinitiona.
173467  Tests for demonsirating the ability ¥ .

In this subpart:
A: means the maximum activity of

" special form radioactive material

permitted in a Type A package.
Aa means the maximum activity of

‘radioactive material, other than special
- form, 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,

Closed transport vehicle mezans a
transport vehicle equipped with a
securely attached exterior enclosure
that during normal trensportation
restricts the access of unauthorized

" persons to the cargo space containing

the radioactive materials. The enclosure
may be either temparary or permanent,

... and in the case of packaged materials

may be of the “see-thraqugh” type, and

° must limit access from top, sides, and

ends.

" Containment system means the
assembly of components of the
packaging intended ta retain the
radioactive contents during
transportation. “Contamination” means
the presence of a radioactive substance
on & surface in quantities in excess of
0.4 Bq/cm?* (107* microcuries/cm3) for
beta and gamma emitters and Iow
toxicity alpha emitters, or 0.04 Bg/cm?
(10~ microcuries/cm?) for all other
alpha emitters, Low toxicity alpha
emitters are (1) natural uranium,
depleted vranium, natural thorium
uranium-235, uranium-138, thorium-232,
thorium-228 and thorinm-230, when
contained in ores, or physical or
chemical concentrates or (2] alpha
emitters with a half-life of less than
daya. .

Conveyance means:

(1) For transport by public highway or
rail: any transport vehicle or large
freight container;
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(2) For transport by water: any vessel,
or any hold, compartment, or defined

.deck area of a vessel including any
‘transport vehicle on board the vessel;

and

(3) For transport by aircraft: any .
aircraft.

Design means the description of a
special form radicactive material, a
package, or a packaging, that enables
those items to be fully identified. The
description may include specifications,
engineering drawings, reports showing
compiiance with regulatory
requirements, and other relevant
documentation,

Exclusive use (also referred to in
other regulations as “sole use"” or “full.
load“) means the sole use by a single
consignor of a conveyance for which all
initial, intermediate, and final loadmg
and unloading are carried out in
accordance with the direction of the
consignor or consignee. The consignor
and the carrier must ensure that any
loading or unloading is performed by
personnel having radiclogical trainifig
and resources appropriate for safe -
handling of the consignment. The
consignor must issue specific
instructions in writing for maintenance
of exclusive use shipment controls and
include them with the shipping paper
information provided to the carrier by
the consignor.

Fissile materiol means plutonmm—zaa
plutonivm-239, plutonjum-241, uranium-
233, uranium-235, or any combination of
these radionuclides. Unirradiated
natural uranivm and depleted uranium,
and natural uranium or depleted
uranium which has been irradialed in
thermal reactors only are not included in
this definition. Certain exclusions are
provided in § 173.453.

Fissile moteriel, controiled shipment
means any shipment that contains one
or more packages that have been
assigned nuclear eriticality control
transport indices greater than 10.

Freight container means a reusable
container having a volume of 1.81 cubic
meters (64 cubic feet) or more, designed
and eonstructed to permit its being lifted
with its contents intact and intended
primarily for coniainment of packages in
unit form during transportation. A
“smal} 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 (108 cubic feet). All olher freight
containers are desxgnated as “large
freight contzainers.”

Highway route controlied quantity
means a quantity within a single
package which exceeds:

(1) 3,600 times the A; value of the
radionuclides as specified in § 173.435
for special form radioactive material;

{2} 3,000 times the A. value of the
radionuclides as specified in § 173,435
for normal form radioactive material; or

{3) 1,000 TBq (27,000 Ci}, whichever is
least.

Limited quantity of radfoactn'e
material means a guantity of
radioactiva material not exceeding the
materials package limits specified in
§ 173.423 and conforming with
requirements specified in § 173.421.

Low specific activily material (LSA)
means radioactive material with limited
specific activity that satisfies the
descriptions and limits set forth below.
Shielding materials surrounding the LSA
material must not be considered in
determining the estimated average
specific activity of the package contents.
LSA material must be in one of three
groups:

(1) LSA-1

(i) Ores containing anly naturally
occurring radionuclides [e.g., uranium,
thorium] and uranium or thorium  *
concentrates of such ores; or ~

(ii) Solid unirradiated natural uranium
or depleted uraniurm or natural therium
or their solid or liquid compounds or
mixtures; or

(iii) Radioactive maienal other than
fissile material, for which the A; value is
unlimited; or

(iv) Contaminated soil in a ¢closed:
trangport vehicle for which the
estimated average specific activity ddes
not exceed 107¢A. /g.

{2) LSA-II

(i) Water with tritium concentration
up to 0.8 TBq/1 {20 Ci/1}; or

{ii) Other material in which the
radioactive material is distributed
throughout and the estimated average
specific ectivity does not exceed
10~*A/g for sclids and gases, and
10~ %A. /g for liguids.

(3) LSA-III Solids {e.g.. consolidated
wastes, activated materials) in which:

(i} The radioactive material is
distributed throughout a solid or a
collection of solid objects, or is
essentially uniformly distributed in a
solid compact binding agent {such as
congrete, bitumen, ceramie, etc.);

{ii) The radioactive material is
relatively insoluble, or it is intrinsically
contained in a relatively insouble
material, so that, even under loss of
packaging, the loss of radicactive
material per package by leaching when
placed in water for seven days as
determined by the tests prescribed in
§ 173.470 would not exceed 0.1 As; and

(iii) The estimated averge specific
aclivity of the solid does not exceed

C2X107%Ax /g,

(iv) The sclid will be of such a nature
that if the entire contents of a package
were subjected to the test specified in
§ 173.468 of this subchapter, the activity
in the water would not exceed 0.1 A..

Multilateral approval means approval
of the package or shipment by the
re]egant 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
mean to imply approval from any
country over which radioactive
matierials are carried in ajrcraft, if there
is no’scheduled stop in that country,

Natural thorium means thorium with
the naturally ocourring distribution of
thor;um isotpes [essentially 100 percent
by weight thorium-232).

Non-fixed radicactive contamination
meass radicactive contamination that
cdn be readlly removed from a surface
by wiping with an absorbent material.
Non-fixed {removable) radioactive
con{amination is not significant if it

_Aoe&not exeed the llmlts specme& in
& 173,443,

I\"arma] farm rcd:aact:ve material
medns radioactive material which has
not been demonstrated to qualify as
“special form radicactive material.”

Package means, for radioactive
matenals. the packaging together with
its radioactive contents as presented for
trafisport.

(1} Excepted packoge means a
packaging together with its excepted
radioactive materials as specified in
§§173.421-173.423.,

(2} Industrial package means a
packaging together with its low specific
dcﬂvx!y (LSA) material or surface
¢ontaminated object (SCO) contents
lifiited to 2A, that meets the
reqiirements of §§ 173.410 and 173.411.
An industrial package is classified (see
§ 173.411) as either: -

(i) Industrial packege Type 1 (IP-1);

(ii) Industriol package Type 2 (IP-2);
or

(iii) Industrial package Type 3 {IP-3).

(3} Type A package means a
packaging together with its racioactive
contents limited to A, or Az, as
appropriate that meets the requirements
of §§ 173.410 and 173.412 and is
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
apprepriate.

(4) Type B package means a Typa B
packaging together with its radioactive
contents that is designed to retain the
integrity of contdinment and shielding
required by this part when subjected to
the normal conditions of transpert and
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hypothetical accident test conditions set
forth in 10 CFR part 71.

(i) Type B(U} pockege means a Type B
packaging, together with its radicactive
contents, that for international
shipments requires unilateral approval
only of the package design and of any
stowage provisions that may be
necessary for heat dissipation.

{ii} Type BfM} package means a Type
B packaging, together with its ;
radioactive contents, that for
international 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 700 =~ 7

punds 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 7. 1

Packaging means, for radioactive
materials, the assembly of components .-
necessary to ensure complianee with the
packaging requirements of this subpart.
It mzy consist of one or more
receplacles, absorbent materials,
spacing structures, thermal insulation,
radiation shielding, service equipment
for filling, emptying, venting and
pressure relief, and devices for cooling
or absorbing mechanical shocks. The
conveyance, tie-down system, and
auxiliary equipment may sometimes be
designated as part of the packaging.

Radiation level means the radiation
dose-equivalent rate expressed in
millisievert{s) per hour or mSv/h
(millirem(s} per hour or mrem/h).
Neutron flux densities may be converted
into radiation levels according te Table
i .

TasLe 1.—NEUTRON FLUENCE RATES TO
BE RAEGARDED AS EQUIVALENT TO A
RapiaTion LEVEL OF 0.01 MSV/H (1
MAREM/H) 1

Flux density equivalent
e 0.01 mSv/h (1 mvem/
Energy of Nautron h} {(Neutrons per square
cenfimeter per second)
{nfcm2/s}
Thermath...m i cermnaened) .268.0
£ keV.... J 228.0
20 kaV .. 112.0
100 keV 320
500 kaV.... A 120
1MV o] 72
S MaV... 7.2
10 MV ... emecr s rrenenns] 6.8
! Flux densities equivalent for energles between

thosa listed abova may be oblained by linear inter-
polaiion.

.

Radicactive instrument and article’
means any manufactured instroment
and article such as en instrument, cleck,

elecironic tube or apparatus, or similar

instrument and article having
radicactive material in gaseous or non-
dispersible solid form as a compoenent
part.

Radicactive contents means the

- radioactive material, together with any
- contaminated liquids or gases, within
. the package.

Radicactive material means any

. material having a specific activity

greater than 70 Bq {0.002 microcurie per
gram])-(see definition of "specific

. activity™),
" Special form radioactive material
. means radioaciive material which

kilopascals per square centimeter (100" *5° satisfies the following conditiona:

-{1) 1t is either a single solid piece or is
contained in & sealed capsule that can

. be opened only by destroying the
' capsule;

{2) The plece or capsule has at Jeast
-one dimensgion not less than 5

- millimeters (0.2 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 etffect on

Juna 30, 1983, and constructed prior to
July 1, 1965 2nd special form

. eéncapsulations designed in accordance
-, - with the requirements of § 173.403 in
i effect on June 30, 1989, and constructed

prior to July 1, 1991, may continue to be
used. Any other special form
encapsulation must meet the
requiremnents of this paragraph.

. Specific activity of a radienuclide,
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
distributed is the activity per unit mass
of the material.

Surface Contaminated Object (SCO)
means a solid cbject which is not itself
radioactive but which has radioactive
material distributed on any of its
eurfaces. SCO must be in one of two
groups with surface activity not
exceeding the following limits:

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

[i) The non-fixed contamination on the
accessible surface averaged over 300
cm?({or the erea of the surface if less
than 300 cm?) does not exceed 4 Bgfom?
{107 * microcurie/cm? for beta and
gamma and low toxicity alpha emitters,
or 0.4 Bq/cm? {10~* microcurie/cm?) for
alpha emitters:

(ii} The fixed contamination on the
accessible surface averaged over 300
cm?{or the area of the surface if less
than 300 cm?) does not exceed 4 X104
Bg/cm? (1.0 microcurie/cm?) for beta

and gamma and low toxicity alpha
emitters, or 4103 Bg/cm?-(0.1
microcurie/cm?) for elpha emitters; and

{iii} The non-fixed contamination plus
the fixed contamination on the
inaccessible surface averaged over 300
cm? {or the area of the surface if lesa
than 300 cm % does not exceed 4 X104
Ba/cm?{1 mictocurie/em?) for beta and
gemma and low toxicity alpha emitters,
or 4x10*Bg/¢m? (0.1 microcurie/cm?)
for all other alpha emitters.

(2) SCO-II: A solid object on which the
limits for SCO-I are exceeded and on
which: R

(i) The non-fixed contamination on the
accessible:surface averaged over 300
cm?® (or the afea of the surface if less
than 300 ct?} does not exceed 400 Bq/
cm* (10~ ? micredurie/cm?) for beta and
gamma and low toxicity alpha emitters
cr 40 Bg/cm? {103 microcurie/cmY for
ell other alpha ernitters;

(ii) The fixéd contamination on the
surface averaged over 300 cm? (or the
area of the surface if less than 300 cm3

" does not exceed 8X10%Bg/em? (20

microcurie/cmi? for beta and gamma
and low foxicity alpha emitters, or
8105 Bgfcm? (2 microcuties/cm?) for
all other alpha emitters; and

(iii) The nox-fixed contamination plus
the fixed contamination on the
inaccessiblesurface averaged over 300
cm?(or the srea of the surface if less
than 300 cm? does not exceed 8X10%
Bg/em?* {20 microcuries/cm?) for beta
and gamma and low toxicity alpha
emitlers, or 810 Bg/cm? {2
microcuries/cm?) for ali other alpha
emitters. :

Transport index means the
dimensionless number (rounded up to
the first decimal place} placed on the
label of a package 1o designate the .
degree of control:to be exercised by the
carrier during transportation. The
transport index ia determined as
follows:

(1) For nonfissile material packages,
the number determined by multiplying

the maximum radiation level in
milliSievert(s) per hour at one meter (3.3
feet) from the external surface of the
package by 100 {(equivalent to the
maximum radiation level in millirem per
hour at one meter (3.3 feet)); or

{2) For fissile material packages, the
number determinad by multiplying the
maximum radiation level in milliSievert
per hour at one meter [3.3 feet) from the
external surface of the package by 100
(equivalent to the maximum radiation
level in millirem per hour at one meter
(3.3 feet}) or, for criticality control
purposes, the number obtained by
dividing 50 by the allowable number of
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packages which may be transported
together, whichever is larger.

Unilateral approval means approval
of the package solely by the competent
authority of the country of origin.

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

Unirradiated uranfum means uranium
containing not more than 10™® grams
plutonium per gram of uranium-235 and
a fission product activity of not more
than 9 MBq (0.20 millicuries) of fission
products per gram of nranium-235.

" Uranium—natural, depleted or
enriched:

{1) Natural urenium means uranium

" with the naturally occurring distribution
. of uranium isotopes (approximately
. -0,711 weight percent uranium-235, and
the remainder essentially uramum-zaa)

(2) Depleted uranium means uranium
containing less uranium-235 than the
naturally occurring distribution of
uranium isctopes.

{3) Enriched uranium means uranium
contzining more uranium-235 than the
naturally occurring distribution of
uranium isotepes.

§ 173.404 U.S. competent euthority.

The U.S. Competent Authority
responsible for administering the
. requirements of Sections I and V1 of
" the IAEA “Regulations for the Safe
Transport of Radioactive Materials,
Safety Series No. 6, and Subpart I is the
U.S. Department of Transportation,
Research and Special Programs
Administration, Office of Hazardous
Materials Transportation (OHMT), 400
. Seventh Street, SW., Washington, DC
20590.

§173.405 General radiation protection
principles,

Persons involved in the offering and
accepting of packages containing
radicactive materials for transportation
shall maintain a radiation protection
program in accordance with this section.

(a) The radiation expasure of
transport workers must be in
accordance with the recommendations
specified in the Environmental
Protection Agency’s “Radiation
Protection Gnidance to Federal
Agencies for Occupational Exposure
(January 1987)."

(b} Radiation exposures from the
handling, storage and transport of
radioactive material must be kept as
low as is reasonably achievable
[ALARA). The term “as low as is
reasonably achievable” means as low as
is reasonably achievable taking into
account the state of technology, the
economics of improvements in relation
to benefits to the public health and

safety, and other societal and
sociceconomic considerations,

(c) Transport workers must be given
appropriate training concerning the
radiation hazards involved and the
precautmns to be observed.

() Thepnature and extent of the
measures to be employed in controlling
radiation.expasures must be related to
the magnitude and likelihood of the
exposures: As'a minimum, for individual
occupationally-exposed workers:

(1} If thee dose received is mot likely to
exceed 5.millisievert (500 millirem) per
year, neither special work patterns nor
detailed monitoring or assessment of
radiation doses are required;

{2} If thie dose received is likely to be
betweeni5'miSv (500 mrem) and 15 mSv
(1500 inrém) per year, periodic
assessments of radiation exposure
levels must be conducted;

{3} If the dose received is likely to be
between 15 mSy (1500 mrem) and 50
mSv (5000 mrerht) per year, individual

radiation exposure monitoring programs -

and chclﬁl health supervision are
required.”,

{(e) The ‘radiation exposures {o
members of the general public must not
exceed radiation levels that, if an
individual were continuously present in
the area, conld result in exposures to
that individual of:

(1} 0.02 mSv (2 mrem) in any hour;

(2) 1.0'mSv (100 mrem} in any week; or

{3) 5.0 mSv (30 mrem) in any twelve-
month period.

§ 172.410 General design requirements,

In addition to the requirements of
§ 173.24, each: package used for the
shipment of radioactive materials must
be designied so that:

(&) The package can be easily handled
and properly secured in or on a
conveyance during transpork

(b} Each lifting attachment that is a
structural part of the package must be
designed with a minimum safety factor
of three sgainst yielding when used to
lift the package in the intended manner,
and it must be designed so that failure of
any lifting device 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 inoperable for lifting the
package during transport or must be
designed with strength equivalent to
that required for lifting attachments.

(c) The externsl surface, as far as
practicable, will be free from protruding
features and will be easily
decontaminated;

(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 at the time of transport, and
that is not a part of the package, will not
reduce the safety of the package;

(f} The package will ]:pe capable of
withstanding the effects of any
acceleration, vibration.or vibration
resonance thet may arjse under normal
conditions of transport.without any
deterioration in the effectiveness of the
closing devices on thevarious
receptacles or in the integrity of the
package as a whole and without
loosening or unintentiopally releasing
the nuts, bolts, or other tecuring devices
even after repeated-use;

(g) The materials'ofthe packaging and
any components or'structure will be
physically and chemically compatible
with each other and with the package
contents. The behavior 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
protecied against’ unauthonzed
cperations; and :

(i) The smallest externdl dimension of
the package is not legs,then 10
centimeters (4 inches):.

(j} For transport by sir:

{1) The temperature of the accessible
surfaces of the package will not exceed
50 °C (122 °F) at an ambient temperature
of 38 °C (100 °F) with no account taken
for insclation;

{2) The integrity of containment will
not be impaired if the package is
e.\posed to ambient temperatures

ranging from —40 °C {(—40 °F) to 455 °C

(131 °F); and

(3] Packages containing liquid
contents will be capable of withstanding
without leekage an internal pressure
that produces a pressure differential of
not lesa than 85 kPa (13.8 Ib/in?.

§ 173.411 Additional design requlrements
for Industrial packages.

(a) An industrial package Type 1 (IP-
1) must meet the general design
requirements prescribed in § 173.410.

{b) In addition to meeting the
requirements for an IP-1, an industrial
package Type 2 (IP-2) when subjected to
the tests specified in § 173.465(c) and
§ 173.465(d) or evalualed against these
tests by any of the methods authorized
by any of the methods authorized by
§ 173.461(a}, must prevent:

(1) Loss or dispersal of the radicactive
contents; and

(2) Significant increase in the
radiation levels recorded or calculated
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at the external surfaces for the candition
befare the test.

(c) In addition to meeting the
requirements for an IP-1, en industrial
package Type 3 {IP-3) must meet the
requirements specified in § 173.412(a)
through § 173.412(j).

§172.412  Additlonal design requirements

for Type A packagea.

+In addition to meeting the general
design requirements prescribed in
§'373.410, each Type A packaging must
be designed so that:

{8} The outside of the packaging
incorporates a feature, such as & 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, instead of the individual
packages, may be sealed;

(b} Containment and shielding is
maintained during transportation and
storage in a temperature range of —40
"G (—40 °F} 10 70 °C {158 °F). Special
attention will be given to liquid contents
and to the potential degradation of the
Ppeckaging materials within the
temperature range.

(c) The packaging musl include a
containment system securely closed by
& positive fastening device that cannot
be'openad unintentionslly or by
Pressure that may arise within the
package during normal transpert,
Speécial form radioactive material, as
demanstrated in accordance with
§ 173,469 may be considered asa
cemponent of the containment system. If
the containment system forms a
separate unit of the package, it must be
securely closed by = positive fastening
device that is independent of any other
part of the package;

(d) For each component of the
containment system aceount is taken,
where applicable, of radiolytic
decemposition of materials and the
generation of ges by chemical reaction
and radiolysis;

() The containment systemn will retain
its redioactive contents under the
reduction of ambient pressure to 25 LPa
(3.8 pounds per square inch};

(f) Each valve othar then a pressure
relief device, is provided with an
enclosure to retain any leakage;

(8] Any radiation shield that encloses
a component of the packaging specified
as part of the containment system will
prevent the unintentional escape of that
component from the shield:

(h} Failure of any tie-down attachmant
on the packaging under both normal and
accident conditions will not impair the
ability of the package to meet gther
requirements of this subpart;

(i} When evaluated against the
performance requirements of this
section and the tests specified in
§ 173.465 or using any of the methods
authorized by § 173.461(a), the
packaging will prevent:

(1) Loss or dispersal of the radioactive
contents; and. <4

{2) Any significant increase in the
radiation levels recorded or calculated
at the external surfaces for the condition
before the test; =~ - .

{j) Each packaging designed for
liquids will: Bl

(1) Be designed:io provide for ullage o
accomnodate variations in temperature
of the contents, d;glamic effects and

filling dynami‘g;s::'f

(2) Meet theco x_ﬁons prescribed in
paragraph (i) of this!section when

e testd specified in

§ 173.468 or evahiated against these
tests by any of th¢’metheds authorized
by § 173.461(a); and

(8) Either—

(i) Have sufficiént suitable absorbent
material to absorh twice the volume of
the liguid contents; The absorbent
material shall be gompatibie with the
package contents:and suitably
Ppositioned to'contact the liquid in the
event of leakage;.or

(ii) Have a conjainmant system
compeosed of pringary inner and
secondary outer containment
components designed to assure
retention of the liquiid contents within
the secondary outer cemponents in the
event that the primary inner components
leak; and :

(k) Each package designed for gases,
other than tritium not exceeding 40 TBq
(1000Ci) or noble gases not exceeding
the A value appropriate for the noble
gas, will be able to prevent loss or
dispersal of contents when the package
is subjected to the tests-prescribed in
§ 173.488 or evaluated against these -
tests by any of the methods authorized
by § 173.461(a).

§173.413 Requirements for Type 8
packages,

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

§173.414 Authorized Industrlal packages,

The following packages are
authorized for shipment of low specific
activity (LSA) material and surface
contamirated objects (S3CO) not
exceeding 2A;:

{a) Any package that meets the
requirements of § 173.411 and is used 25
prescribed in Table B of § 173.425,

(b} Specification IM 161 or IM 102
portable tanks {§§ 178.270, 178,271,

178.272 of this subchapter) being used as
IP-2 or IP-3 provided that they:

(1) Satisfy the requirements for IP~2 or

IP-3, respectively, specified in § 173.411;
'(2) Are capable of withstanding a test

pressure of 265 kPa (37.1 pounds per

square inch) gauge; S

(3) Are designed so that any added
shielding is capable of withstanding the
static and dynamic stresses resulting
from normal handling and normal
conditions of transport; and i

(4) Are designed so that loss of
shielding will not result in a significant
increase in the radiation levels recorded
et the external surfaces. o -

(c) Freight containers being used as
1P--2 or IP-3 providad that: s

(1) They satisfy the requirements for
IP-2 or IP-3, respectively, specified in
§ 173.411; : A

{2) They are designed to conforin to
the requirements of 18O 1498/1-1978,
""Series 1 Freight Containers— L
Specifications and Testing—Part1:
General Cargo Containers'; o

(3) They are designed so that logs of.
shielding will not result in a significant
increase in the radiation levels récorded
at the external surfaces if they are’
subjected to the tests specified i IsO
1496/1-1978; and T

{4) For international transportation,
each freight container must have a
safety approval plate in conform_?j.qce
with 48 CFR 451.21 through 451.25,

(d} Each shipper of an industrial
package must maintain on file for at
least one year after the 1ztest shipment,
and shal} provide to.DOT cn request; a
complete documentation of tests and an
engineering evaluation or comparative
data showing that the construction
methods, packaging design, and
materials of construction comply with
that specification.

§173.415 Authorized Type A packages.

The following packages are
authorized for shipment if they do naot
conlain quantities exceeding A, or Az 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
leas? 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
methods, packaging design, and
materials of construction comply with
that specification. Use of Specification
7A packagings designed in accordance
with the requirements of § 178.350 in
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effect on June 30, 1983, is not authorized
after July 1, 1992,

(b} Any other Type A packaging that
also meets the applicable standards for
fissile materials in 10 CFR Part 71 and is
used in accordance with § 173.471.

{c) Any Type B, B[U} or B{M)
packaging pursuant to § 173.416.

(d) Any foreign-made packaging that
bears the marking "“Tvpe A" and was
used for the import of radicactive
materials. Such packagings may be
subsequently used for domestic and
export shipments of radioactive
malerials provided the shipper obtains
the applicable documentation of tests
and engineering evaluations and
maintains the decumentation on file in
accordance with paragraph (a} of this
section. These packagings must conform
with reguirements of the country of
origin {as indicated by the packaging
marking) and the IAEA regulations
applicable to Type A packagings.

§1732.416 Autherized Type B packages.

Each of the following packages is
authorized for shipment of quantities
exceeding- A; or Aq, a9 appropriate:

{a) Any T_vpe B, Type B(U) or Type
B(M) packagmg that meets the
‘applicable requirements of 10 CFR Part
71 and that has been approved by the
U.5. Nuclear Regulatory Commigsion
may be shipped pursuant to § 173.471,

(b) Any Type B{U) or B{M) packaging
that meets the applicable requirements
of the regilations of the International
Atomic Energy Agency {IAEA) in its
“Regulations for the Safe Transport of
Radicactive Materials, Safety Series No.
6" and for which the foreign competent
authority certificate has been
revalidated by DOT pursuant to
§ 173.473. This packaging is authorized
only for export and import shipments.

(¢) DOT Specification 6M (§ 178.104 of
this subchapter} metal packaging, only
for solid or gaseous radioactive
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 radivactive decay heat.

(d) For contents in other than special
form; DOT Specification 20WC
(§ 178.194 of this subchapter), wooden
protective jacket, when used with a
single, snug-fitting inner DOT
Specification 2R (§ 178.34 of this
subchap!er). For liquid contents, the
inner packaging must conform to
§173.412 (i) and 03

{e) For contents in special form only;
DOT Specification 20WC (§ 178,184 of

this subchapter), weoden protective
jacket, with a single snug-fitling inner
Type A packaging that has'a metal outer
wall and conforms to § 178.350 of this
subchapter. Radioactive decay heat may
not exceed 100 watts,

() For contents in special form only;
DOT Specification 21WC (§ 178,135 of
this subchapter), wooden protective
overpack, with a sifigle‘ifiner DOT
Specification 2R {§178.34 of this
subchapter] Contents must be loaded
within the inner packaging in such a
manner as to prevent lopse movement
during transportation. The inner
packaging must be securely positioned
and centered within the overpack so
that there will be no significant
displacement of the innér packaging if
subjecied to the @ meterr[afl feet) drop
test described in 10 GFR pfi‘ri 7L

§ 173.417 Authorized ﬂasﬂe matenals
packages.

{2) Except as prowded"m § 173.453,
fissile materials containing not more
than A, or Az as eppropriate, must be
packaged in one of the followmg
packagings:

(1) DOT Spec:ficatmn QL (§ 178.103 of
this subchapier), metalpackagmg. for’
materials prescrlbed,lq paragraph {b)(2)
of this section.

(2) DOT Spec:f'c_atmnr
this subchapter), meta
wmaterials prescribed i
of this section.

{3) Any packaging llsted in § 173,415,
limited to the radioactive materials
specified in 10 CFR Part 71, Subpart C.

(4) Any other Type A or,Type B, Type

BM (% 178.104 of
ckaging, for
aragraph {b)(2)

B{U), or Type B(M) packaging for fissile

radioactive materials, that dlso meets the
apphcable standards for fissile
materials in the regulatmns of 10 CFR
Part 71.

{5} Any other Type A or Type B. Type
B(U), or Type B(M) packaging that also
meets the applicable requirements for
fissile material packaging in Section V
of the International Atomic Energy
Agency “Regulations for the Safe
Transport of Radioactive Materials,
Safety Series No. 8," 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
authorized only for export and import
shipments.

(8) A DOT Specification 8] {§ 178.100
of this subchapter) or 17H (§ 178.118 of
this subchapter) 55-gallon steel drum,
subject to the following conditions:

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

(i} Each drum must have a minimum
18 gauge body and bottomn head and 16
gauge removable top head with one or
maore corrugations in the cover near t’:e
periphery. -

(iii) Closure must conform to ™~ t
§ 178.103-5(a} of this subchapter, ’1

(iv} At least four equally spsced 125
millimeter (0.5 inch) diameter vent holes
must be provided on the sides of the:,
drum near the top, each covered \Mth' 5
weatherproof tape; or equivalent device. .

(v) Appropriate primary, inner .
containment of the contents and -~ .,
sufficient packagmg material, such ag
plastic or metal jars or cans, must:be s %
provided such that Specification 7A >
{& 178.350 of this subchapter) provisicns
ere satisfied by the inner packaging. ©

(vi} Each inner container must be .}
capable of venting if subjected {o the,
thermal test described in 1¢ CFR Part:71.

(vii) Liquid contents must be packdged
in accordance with § 173.412 (i) and [j]
of this subpart. »i

(viii) The maximum weight of iz
contents, including internal packaging,
niay not exceed 91 kilograms {200 °
pounds)} with fissile material comenll i
limited as shown in Table 2: : 3-‘
TABLE 2.—FISSILE MATERIAL CONTENT

AND TRANSPORT INDEX FOR SPECIFICA-

TION 6J OR 17H PACKAGES

Maximum quantity 6f Minimum Masdmitim
transport number of
packages
U-235 per package Indax per .

(grams) packags Lf,,f‘,,s,ﬁf;"

18 72

1.0 129

0.5 256

0.3 500

0.1 500

0.3 500

0¥ (&)

'Transpon index is limited by the extemal radi-
atlon level

aximum numbar is limited by the totat fransport
Index_

(7} Any melal cylinder that meets the
performance requirements of § 173.415
and § 178.350 of this subchapter for
Specification 7A Type A packaging may
be used for the transport of residual
“heels” of enriched solid uranium
hexaflyoride without a protective
overpack in accordance with Table 3:
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" TABLE 3.~ALLOWABLE CONTENT OF URANIUM HEXAFLUORIDE (UFe) “HEELS" IN A SPECIFICATION 7A CYLINDER
Maximum eylinder diamater Cykinder volume \ .Ma!dmu'l;g s Maximum “Heel™ weight par cylinder
enrichment UFs Uranium-235
Centimeters Inches Liters Cublc Feat (weight
. percent) . kg (1b) kg (b
127 5 88 5 100.0 0.045 0.1 0.03% 0.07 i
203 8 39.0 125 0.227 0.5 019 0.04 1
30.5 12 £8,0 5.0 0.454 1.0 01 0.03 i
76.0 ; 3o 725.0 50f 113 25.0 383 084 . s
122.0 : o 48| 13,0840 45| 227 50.0 £90 1.52 N
122.0 a8 | 40410 45) 227 50.0 690 1.52 ‘
310 ton. .
214 ton. .
(8) DOT Specification 20PF-1, 20PF-2,  DOT Specification 21PF-1A Befofe April (1) DOT Specification 6L (§ 178.103 of =~
or 20PF-3 {§ 178.120 of this subchapter}, 1, 1991, Use of unmodified DOT 21PF-1 this subchapter); metal packaging. These
or Specification 21PF-1, 21PF-1A, 21PF-  gverpacks is prohibited after Maseh31,  packages may contain only uranium-235, . =

1B, or 21PF-2.(§ 178.121 of this
subchapter) phenolic-foam insulated
overpack with spugfitling inner metal
cylinders, meeting all requirements of
§5 173.24, 173.410, and 173.412, and the
following: . .

(i) Handling procedures and
packaging criteria must be in
accordance with DOE Report ORO-851
or ANSI N14.1, -

(ii) DOT Specification 21PF-1
overpacks in usé 'or under construction
before April1, 1949, must be modified ta

TABLE 4.—~AUTHORIZED CONTENTS IN KILOGRAMS {KG) AND CON

1991. All new construction to DOT
Specifeidtion 21PF-1 beginning after
March 51, 1989, must meet DO 4% ¥
Specification 21PF-1B. O
{iii} Quantities of uranjium '* %"
hexafluoride are authorized as stgow'n in
Table 6, with each package assigned a
minimum transport index as alsoishawn.
{b) Fissile radioactive materials with
radioactive content exceeding Ajjor As
must be packaged in one of the 15

' iy

following packagings: W

* may not exceed 5 watts. Radioactive

plutonium-239 or plutonium-241, s
metal, oxide, or compounds that do not
decompose at emperatures up {o 149 *C
{300 °F). Radioactive decay heat output

materials in normal form must be .

. packaged in one or more tightly sealed

metal or polyethylene bottles within a
DOT Specification 2R (8 178.34 of this IS
subchapter) containment vessel. S
Authorized contents are limited in
accordance with Table 4:

BITIONS FOR SPECIFICATION 6L PACKAGES

Uranium-235 Plitonium ! Maximum number of kN
- - Fissile transport index packages R'er ransport
H/Xg —32 I H/X—-10 HiX<—10 vehicle
1w ‘38 13 80
25 1.8 50
1 Plutanium seluticns are not authorized

S H/X is tha ratio of hyd:ogen 1o fissile atorns In the innsr contain

* Volume not to exceed 3.6 liters.

v,

(2} DOT Specification 8M (§ 178.104 of
this subchapter), metal packaging. These
packages may contain only solid
radioactive 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
must be packaged in one or more tightly
sealed metal cans or polyethylene
bottles within a DOT Specification 2R
(§ 178.34 of this subchapter}
containment vessel,

(i) Packages are limited to the
following emounts of fissile radicactive

materials: 1.8 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 material must not
exceed three, including all of the sources
of hydrogen within the DOT
Specification 2R containment vessel.

(ii) Maximum quantities of fizsile -
material and other restrictions are given
in Table 5. The minimum transport
index to be assigned and the allowable
number of similar packages per

ment with all sources of hydrogen in the containment considered.

conveyance and per transport vehicle
are shown in Table 5. Where a
maximum ratio of hydrogen to fissile
material is specified in Table 6, only the
hydrogen interspersed 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
(4.78 inches). Where necessary, a tight
fitting steel insert must be used to
reduce a larger diameter inner
containment vessel specified in

§ 178.104-3(b) of this subchanter to the
121 centimeter {4.75 inch} limit.
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TABLE §.—AUTHORIZED CONTENTS FOR SPECIFICATION 6M PACKAGES 1
Uranium-233 & Uranium-235 ¢ 7 " Plutonium % ¢
Metal I Com o Metal Com, i Metal or Compounds !gl “;""é"'
or a undas @ or unds o o p
3 pe alloy i alioy ﬂ',’,'s"p"g"r; per h'aps;?o"rt
H/X=01 HX=0 | Wx<a [ax—o | H/x=0 H/X<3 wx—o | HiX=0 H/X<3 index vehicle

3.8 a4 28 7.2 7.8 5.3 a1l 41 44 0.1 1,250
042 5.2 a5 87 8.6 6.4 34 | 45 41 0.2 625
52 8.8 45 11.2 13.9 83 EE-2 ok 45 05 250
135 16.0 10.1 45 |. 1.0 125
260 16.1 50 25
320 19.5 % 10.0 12

1 Quantity in kilograms. L

percant. 5

* Minimum percentage o&p!utonfumzw i3 5 walght
¥ 4.5 kilogram Himitation due

4 For & mixture of uranium-235 and phitonium an eq
® Maximum inside diameter of Specification 2R
* Granulated or powedered metal
T Maximum permitied uranium-235 errichment is 93,

{3) Type B, or Type B(U) or B(M)
packaging that meets the standards for
packaging of figsile materials in 10 CFR
part 71, and is approved by the U.S.
Nuclear Regulatory Commission and
used 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,

1o watt docay hat lmitation, L5 . ‘
emount of uranium-235 may be substitited by’any portion of plutonium authoriz
121 centimeters (4.75 Inch) isee par,
any particle Iesss than 8.4 millimeter {0.25 inch) in the smallest dimension is not ed.
parcent T B
* H/X is the ratio of hydrogen ta fissile atoma n the i - T

containment vessel not to exceed

nner containment.

B
Safety Series No. 8" and for which ~ihé
foreign competent authority certificate
has been revalidated by the U.S.

Competent Authority in accordance ¥ :

with § 173.473. These packagings are *
autherized only for import and export ¢

shipments, o

(5) DOT Specifications 20PF-1 an
20PF-2 (§ 178.120 of this subchapter)
phenolic-foam insulated overpack with:
snug fitting inner metal cylinders,

ad,
(b}{2)() of this section).

k)

meeting all requirementa of §§ 173.24,
173,410, and 173.412, and the following:

(i} Handling procedures and
packaging criteria must be in
accordance with DOE Report ORO-851
or ANSI N14.1. )

(ii) Quantities of uranium hexafluoride
are authorized as shown in Table 8, with
each package assigned a minimum
transport index as alzo shown:

TABLE 6.~-AUTHORIZED QUANTITIES OF UJRANIUM HﬁXAFLUORlDE {UFe)

5

o Maximum aner eylinder |- aximum weight of UF, Maxitnum %) Winimum
Protectiv overpact specification number diameter L contenta 9""""5"“%"‘ transport
Centmeters inches Kilograms Pounds parcent) index

20PF-1 127 5 25 E5 100.0 0.1
20PF-2, 20.3 8 118 225 128 04
20PF-3. 305 12 208 460 5.0 1.1
21Pr-1 = ¢ 76.0 230 con 2,250 4,950 50 5.0
6.0 t30 | 2,282 5,020 5.0 50
21PF-21 8.0 230 2,282 5,020 5.0 50
76.0 130 2,250 4,850 50 50

1 For 76 em (30 in) ,
* Modet 30A inner cylinder {Reference QRO-651).
* Mode! 308 inner cylinder {Reference ORO-851

paragraph (b)(5) of this saction.

§ 173.418  Authorized packages—
pyrophoric radioactive materials.

{2) Packages containing pyrophoric
radicactive materials, as referenced in
§ 172,101 of this subchapter, maybe .
transported in quantities not exceeding
Aa per package only in DOT :
Specification 7A packages provided that
they are constructed of materials that
will not react with, nor be decomposed
by, the contents. Contents of the
package must be:

(1) Packed as solld, nonfissile form
unless excepted by § 172.453;

(2) Sesled in corrosion resistant
receptacles with positive clesures;

inders, the madmum H/U atomic ratio is 0.088.

friction or slip-fit covers or stoppers are
not guthorized;

(3) Freed of water and contaminants
that wiuld increase the reactivity of the
material; and

(4) Inerted to prevent self-ignition
during transport by either.

(i} Mixing with large volumes of
inerting materials, such as graphite, dry
send, or other suitable inerting material,
or biended into a matrix of hardened
concrete; or

(ii} Filling the innermost receptacle
with an appropriate inert gas or liquid.

21PF-1, 21PF-1A, and 21PF-18. Aliowable Guantities are identical for alf thrae overpacks. Ses tha limitations on usage in

§ 172.419 Authorized packages—oxidizing
radlicactive materials,

(a) Packages containing oxidizing
radicactive materials, as referenced in
§ 172.101 of this subchapter, may be
transported in quantities not exceeding
Ay per package only ina DOT
Specification 7A package provided that:

(1) The contents are:

{i) Packed in inside packagings of
glass, metal or compatible plastic; and

(if) Cushioned with & material that
will not react with the contents;

(2) The outside packaging is made of
wood, metal, or plastic; (b) The package
must be capable of meeting the

Lo
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applicable test requirements of § 173.465
_without leakage of contents: and

{c} For shipment by air, the maximum
quantity in any package may not exceed
11.3 kilograms (25 pounds).

§ 173.420 Uranlum hexafluoride:(fisslle,
fisslle excepled and non-fissile). -

(2) In addition to eny other applicable
requirements of this subchapter,
uranivm hexafluoride, fissile or-low
specific activity, must be offered for
transportation as follows: .

{2) Before initizl filting 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—— Y

(i) American National Standard N14.1
{1267, 1982 or 1971 edition)} in effect at
the time the packaging was’ 2
manufactured; :

{ii) Specifications for Class DOT-108A
multi-unit tank car tanks (§§ 179.300 and
179,301 of this subchapter); or

(iif) Section VII, Division I of the
ASME Code, provided the packaging-—

{A) Was manufactured on or hefore
June 30, 1957

(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: o
o
. ness 7
Packaging moded millimstars
(inches)
18, 25 1.58 {0.062)
SA, 5B, 8A 3,17 {0.125)
124, 128 4.76 {0.187)
30B. 7.93(0.912)
4BA.F, X, and Y ....... - | 12.70 {0500
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
uraniom hexafluoride, at 20 *C (68 *F.)
must not exceed 61% of the certified
velumetric eapacity of tha packaging.
The volume of solid depleted uranfum
hexafluoride at 20 °C (68 *F.) must not
exceed 629? &i the cc!:.-arﬁfied 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
inspected, tested, marked and otherwvise

conform with the American National
Standard N14,1-1957.

{c) Each repair to a packaging for
uranium hexafluoride must be
performed in accordance with American
National Standard N14.1-1987.

§ 173421 Excepted packages for limited
quantities of radioactive materials.

Packages that are used to transport
radioactive materials whose activity per
package does not exceed the limits
gpecified in § 173.423 are excepted from
the specification packaging, shipping
paper and certification, marking, and
labeling requirements of this subchapter
and requirements of this subpart if:

(2) The package meets the general
design requirements of § 173.410;

(b) The radiation level at any point on
the external surface of the package does
not exceed 0.005 mSv/hour {0.5 mrem/
hour);

(c) The nonfixed {remavable)
radioactive surface contamination on
the external surface of the package does -
not exceed the limits epecified in
§ 173.443(a);

{d) The cutside 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 contain more than
15 grams of uranium-235; and

{f) The material is otherwise prepared
far shipment as specified in accardance
with § 173.421-1.

§ 173.421=1 Additional requirements for
excepted packages contalning radioactive
materials. ' '

(a)} Excepted packages prepared for
shipment under the provisions of
§173.421, § 173.422, § 173.424, or
§ 173.427 must be certifjed as being
acceptable for transportation by having
a notice enclased in or on the package,
included with the packing list, or
otherwise forwarded with the package.
This notice must include the neme of the
consignar or consignee and the
statement “This package conforms to
the conditions and limitations specified
in 49 CFR § 173.421 for radioactive
materiel, excepted package-limited _
quantity of material, UN2910; 49 CFR
§ 173.422 for radioactive material,
excepied package—instruments or
articles, UN2910; 49 CFR § 173.424 for
radioactive material, excepted
packege—articles manufactured from
natural or depleted uranium or natural
thorium, UN2910; or 48 CFR § 173.427 for
radioactive material, excepted
package—empty packaging, UN2910," as
appropriate.

{b) An excepted package prepared for
shipment under the provisions of

§ 173421, § 173.422, § 173.424, § 173.427
or § 173.421-2 is not subject to the
;equirementa of this subchapter, except
on .

‘(1) Sections 171.15, 171.18, 174.750,
176.710 and 177.861 of this subchapter,
pertaining to the reporting of incidents
and decontamination, when transported
by’a mode other than air; or

) Sections 171.15, 171.16, 175.46, and
175.700(b) of this subchapter pertaining
to the reporting of incidents and
decontemination when transported by

" aircraft. After May 2, 1091, it is alsa

necessary to comply with §§ 173.446(f)

.angd 175.700(c) of this subchapter when
. trarsported by aircraft.

§173.421-2 Requirements for muitiple

_hazard limited quantity radioactive

- {a)Except as provided in paragraph
{b) of:this section or in § 173.4 of thia

. subchapter, when a limited quantity

radioactive material meets the definition
of another hazard class, it must be:

{1) Classed for the additional hazard;

{2) Packaged to conform with
requirements specified in § 173.421 (a)
through (e} or § 173.422 (a) through [g),
eg.appropriate; and

{3) Offered for transportation in
accordance with requirements
appliceble to the hazard for which it ia
clagsed.

i(b)'When a limited quantity
rétioactive material meets the definition
of an ORM-A,B,orC,orisa
conibustible liquid in a packaging
having a rated capacity of 110 gallons or
less, it must be:

.{1) Classed radioactive material if:

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

(ii)'The material ia offered for
transportation in a mode to which
requirements of this subchapter
pertaining to the specific material and
hazard class do not apply:

(2} Classed combustible liquid or
ORM-A, B, or C, as appropriate, if:

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

(i) The material is offered for
transportation in a mode to which
reguirements of this subchapter
pertaining to the specific material and
hazard class da apply:

(3) Packaged ta conform with
requirements specified in § 173.421 (a)
through {e) or § 173.422 {a) throughi (g},
as appropriate; and

(4} Offered for transportation in
accordance with requirements
appticable to the hazard for which it is -
classed. .

(c) A limited quantity radionctive
material which is classed other than
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TABLE 6. —AUTHORIZED CONTENTS FOR SPECIFICATION 6M PACKAGES *
Uranium-233 & Uranium-235 « 7 Plutonium * % ¢ .
Metal or all Compound Matal or Com, ds Moatal or Compounds ng‘ 33‘1"3';1?;
or alloy m s poun 9 . ,
alioy alioy - a,"ai’:.'gg"org pes trans
H/X=0" H/X=0 HX<3 | oo H/X=0 H/X<3 HI%O HX=0 |i Hix<3 index vehicie
#
38 44 29 78 53 at AR kD a4 0.1 1,250
s4.2 52 35 8.6 6.4 34 4.5 | ok 41 0.2 625
*s52 68 45 13.9 8.3 42 Sasiored T3 45 05 250
160 10.1 45 L 19 125
26.0 16.1 e 5.0 25
5 320 19.5 i 10.0 12
* Quantity in kllograms.

* Minimum percantaga o&pluionium-zdo is S:weight parcont,
plutonium due to.watt decay hat limitation.
4 For a mixture of uranium-235 and phutonium an eql

2 4.5 kifogram limitation
* Maximum inside diameter of S

catioch 2R containment vessel not to excoed 12.1
¢ Granulated or powedered metal with any particla less than 6,4 millimster (0.25 inch) in the smallest dimension is not al
. i

T Maximum permitted uranium-235 enrichmaent is, §3.5 porcent.
# H/X is tha ratio of hydrogen to fissila atom#'in the inner contalnment.

RS i
{3) Type B, or Type B{UJor B{M)- + -
packaging that meets the standards for
packaging of fissile materials in 10 CFR .
part 71, and is approved by the U.S, =
Nuclear Regulatory Commission and .-
used in accordance with § 173.471.  ;
(4) Type B(U) or B(M) packaging that
meeta the applicable requirements foi
fissile radioactive materials in SectioniV
of the IAEA, “Regulations for the Safe *
Transport of Radioactive Materials, * *

TABLE é.‘_‘,—:‘AUTHORJZED QUANTITIES OF URANIUM HEXAFLUORIDE (&

Safety Series No. 8” and for which the
foreign competent authority certificate
has been revalidated by the 11.5.
Competent Authority in accordance
with § 173.473. These packagings are
authorized only for import and export
shipments.

(5) DOT Specifications 20PF-1 and
20PF-2 (§ 178.120 of this subchapter)
phenolic-foam insulated overpack with
snug fitting inner metal cylinders,

i T
amount of uranium-235 may be substituted by any portion of plitonfum authorized.
centimelers (4.75 inch) (533. par. {b)2)) of this section).

meéiin‘*g,;all requirements of §§ 173.24,
173.4105and 173.412, and the following;

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

(i) rii,.\antities of uranium hexafluoride
ara authorized as shown in Table 6, with
each p?g";;kage assigned a minimum
transport index as also shown:

P

i
.

Maximum welﬁ of UFg

o Meaxdimum Inner cylindar ] Madmum =4 Minimurm
Protective overpact spesification numbar diameter contanis; °R”~‘gi‘g",‘1fjm fransport
Centimetars Inches . Kilograma | ~ Pounds percent) lndex

20PF-1 127 5 251 ;. 55 100.0 0.1
20PF.2, 203 : 8 1817y 225 . 1285 04
20PF-3 305 12 2081 .1 480 5.0 1.1
2IPF-1 = ¢4 76.0 "30 22501 .:.4,850 £0 50
780 %30 2,282 2. 8020 - 50 50
21PF-21 78.0 230 2,282 ' 5,020 5.0 50
76.0 *30 2,250 4,950 50 50

! For 78 em (30 in) cylinders, the maémum H/U atomic ratio is 0,086,

¥ Mode! 30A inner cyiinder (Reference ORC-651),
3 Moda! 308 inner cylinder (Referance ORO-851

¢ 21PF~1 series inciudes the 21PF-1, 21PF—1A. and 21PF-1B. Allowable quantities ara idenfical for efl threa overpacks. Sea tha Iimitations on usage in

paragraph (b)(5)} of this Bection.

§173.418 Authorized packages—
pyrophoric radloactive materials.

{a} Packages containing pyrophoric
radioactive materials, &s referéenced in
§ 172.101 of this subchapter, may be
transported in quantities not exceeding
Ag per package only in DOT ‘
Specification 7A packages provided that
they are constructed of materials that -
will not react with, nor be decomposed
by, the contents. Contents of the
package must be:

(1) Packed as solid, nonfissile form
unless excepted by § 172.453;

(2) Sealed in corrosion resistant
receptacles with positive closures;

friction or slip-fit covers or stoppers are
not authorized; .

(3) Freed of weter and contaminants
that would increase the reactivity of the
material; and

{4) Inerted to prevent self-ignition
during transport by either.

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

(if) Filling the innermost receptacle
with an eppropriate inert gas or liquid.

§ 173.419 Authorized packages—oxidizing
radloactive materials.

{a) Packages containing oxidizing
radicactive materials, as referenced in
§ 172.101 of this subchapter, may be
transported in quantities not exceeding
A ; per package.only in a DOT
Specification 7A package provided that;

(1) The contents are:

(i) Packed in inside packagings of
glass, metal or compatible plastic; and

{ii) Cushioned with a material that
will not reect with the contents;

{2) The outside packaging is made of
wood, metal, or plastic; (b) The package
must be capable of meeting the
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applicable test requirements of § 173.465
.without leakage of contents; and

{c] For shipment by air, the maximum
quantity in any package may not exceed
11.3 kitograms (25 pounds).

§ 173.420 Uranium hexatluoride (fisslle,
{isslle excepied and non-flsshie).

(a) In sddition to any other applicable
requirements of this subclmpter,
uranium hexafluoride, fissile or low
specific activity, must be offered for
transportation as follows:

(1) Before initial filling and during
periodic inspection end 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 wi

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

{ii) Specifications for Clags DOT-1068A
multi-unit tank car tanks (§§ 179.300 and
179.301 of this subchapter); or

{iil) Séggon VIII.dII;i&rigfon I cg the
ASME e, provi e packaging—-

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

{B) Conforms to the edition of the
ASME code in effact 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:
e
Packaging modat milimaters
(inches)
15, 25. 1,58 (0.062)
BA, 5B, 8A 317 (0.125)
12A, 128 4,76 (0.167)
308 7.83(0.312)
a48A F X, end Voo e} 12.70 (0.500)
487, O, OM, OM Allied, Hx, H, and
G €:35(0.250

(3} Uranium hexaflucride must be in
golid form.

{4) The volume of solid uranium
hexafluoride, except solid depleted
uranium hexafluoride, at 26 °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
inspected, tested, marked and ctherwise

conform with the American National
Standard N14.1-1987.

{c) Each repair to a packaging for
uranium hexafluoride must be
performed in accordance with American
National Standard N14.1-1987.

§173.421 Excepted packages for limlted
quantitles of radloactive materials.

Packages that are used 1o transport
radiofictive materials whose activity per
package does not exceed the limits
specified in § 173.423 are excepted from
the specification packaging, shipping
paper end certification, marking, and
labeling requirements of this subchapter
and réquirements of this subpart if:

(a)The package meets the general
design requirements of § 173.410;

- (b);iThe radiation level at any point on
the external surface of the package does
not exceed 0.005 mSv/hour (0.5 mrem/
hour);, -

{c)'The nonfixed (removable)
radiogctive surface contamination on
the external surface of the package does
not exceed the limits specified in
§ 173:443(a);

(d). The cutside of the inner packaging

or, if;there is no inner packaging, the
cutside of the packaging itself bears the
marking “Radioactive™;

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

{(f)'The material is otherwise prepared
for shipment as specified in accordance
with: §173.421-1.

§173.421-1 Additional requirements for
excepted packages contalning radioactive
materisls, '

(a) Excepted packages prepared for
shipment under the provisions.of

-, §173.421, § 173422, § 173.424, or

§ 173.427 must be certifjed as being
accepiable 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
congignor or consignee and the
statement “This package conforms to
the conditions and limitations specified
in 49 CFR § 173.421 for radioactive
material, excepted package-limited
quantity of material, UN2910; 49 CFR
§ 173.422 for radioactive material,
excepted packege—instruments or
articles, UN2910; 49 CFR § 173.424 for
radioactive material, excepted
package—articles manufactured from
natural or depleted vranium or natural
thorium, UN2810; or 49 CFR § 173.427 for
radicactive material, excepted
package—empty packaging, UN2910," as
appropriate.

(b) An excepted package prepared for
shipment under the provisions of

§173.421, §173.422, § 173.424, § 173427
ar § 173.421-2 i3 not subject to the
gequirementa of this subchapter, except
or; o

(1} Sectiona 171.15, 171.18, 174.750,
178.710 and 177.861 of this subchapter,
pertaining to the reporting of incidents
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 pertaining
to the reporting of incidents and
decontamination wheit transported by
aircraft. After May 2, 1991, it is also
necessary 1o comply with §§ 173.448(f)
and 175.700(c) of this'subchapter when
transported by sircraft, -

§ 173.421-2 Requirements for multiple
hazard limited quantity’radioactive
materials, A

(a) Except as provided in paragraph
(b} of this section or in §:173.4 of this
subchapter, when a lifnited quantity
radioactive materizl meets the definition
of another hazard clags, it must be:

{1) Classed for the'additional hazard;

(2] Packaged to corform with .
requirements specifiéd in § 173.421 (a)
through (e) or § 173.422 (a} through (g},
as appropriate; and =

(3) Offered for: tranigportation in
accordance with requitements
applicable to the hazard for which it is
clagsed. I

{b) When a limited quantity
radivactive materialificets the definition
of an ORM-A, B, orCiorisa
combusgtible liquid in 4 packaging
having a rated capacity of 110 gallons ar
less, it must be:

(1) Classed radioactive material if:

{i) The material is'not a hazardous
waste or hazardous substance; and

{ii) The material is offered for .
transportation in a mode to which
requirements of this subchapter
pertaining to the specific material and
hazard clasa do not apply: -

{2] Classed combustible liguid or
ORM-A, B, or C, a3 appropriate, if:

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

{ii) The material is offered for
transportation in a mode to which
requirements of this subchapter
pertaining to the specific material and
hazard class do apply;

{3) Packaged to conform with
requirements specified in § 173.421 {a)
through (e) or § 173.422 (a) through (g},
as appropriate; and

{4} Offered for transportation in
accordance with requirements
applicable to the hazard for which itis -
classed. -

(<) A limited quantity radicactive
material which is classed other than
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radioactive material under provisions of
paragraphs (a} or (b) of this section is
excepted from requirements of -

§ 173.421-1(a), § 172.203(d), and -

§ 172.204(c)(4) of this subchapter if the
entry “Limited quantity radioactive
materfal” appears on the shipping paper
in association with the basic
description.

{d} After May 2, 1991, a limited
quantity radioactive material classed
other than radioactive material may not
be offered for transportation aboard a
passenger-carrying aircraft unless that
material is intended for use in, or
" incident to, research, medical diagnosis
or treatment.

. §173.422 Excepted packages for
radipactive Instruments and articles.
Packages that contain radioactive
instruments and articles are excepted
from the specification packaging,

EE I -
TABLE 7.—ACTIVITY LIMITS FOR LIMITED QUANTITIES, INSTRUMENTS, AND ARTICLES 4

shipping paper and certification,
marking and labeling requirements of
this subchapter and requirements of this
subpart, if:

(a) The package meets the general
design requirements of § 173.410;

{b) The activity of the instrument or
article does not exceed the relevant
limit .listgﬂ in Table 7 fn § 173.423;

{c) The total activity per package does
not excééd the relevant limit listed in
Table 7 in § 173.423; '

{d) The radiation level at 10 cm (4 in)
from any point on the external surface
of any unpackaged instrument or article
does not exceed 0.1 mSv/hour (10
mrem/hout); '

{e) Tﬁ“efr"i_ldiation level at any point on
the external surface of a package
bearing the article or instrument does
not exceed.0.005 mSv/hour {0.5 mrem/

hour), or, for exclusive use domestic
shipments, 0.02 mSv (2 mrem/hour);

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

{8} Except as provided in § 173.424,
the package does not.contain more than
15 grams of uranium-235; and

(h) Each instrument, or article
(excepted radicluminescent time-pieces
or devices) bears-the marking
“"Radioactive”. i

(i) The package is otherwisa prepared
for shipment as specified in § 173.421-1.

§173.423 Table of actlvity limits—
excepted quantitlea-ar!‘q; articles.

The limits applicable to instruments,
articles, and limited giisntities subject to
exceptions udder §§173.421 and 173.422
are shown in Table 7i;

Y
a3

Instrument and articles i} -
Nature of contents Umits for each : Materials package
lmits
Instrument or Package lim M
article 1 . k
Solids:
Special torm 10°FA, 1072 A,
Other form i A, 1072 A
gquids 10" A 1074 A,
ases: D
Tritium 2 X 1070 A 2 x 0% A 2% 10724,
Special form. 3 10794, 10¢7A, 109
Other form I, 107 As AP A 107 Ay

} For mixtures of radionuclides soe § 173.443(b).

§173.424 Excepted packages for articles
containing natural uranium or thorium.

Packagings that contaln manufactured
articles in which the sole radioactive
material content is natural or
unirradiated depleted uranium, or
natural thorium are excepted from the
specification packaging, shipping paper
and certification, and marking and
labeling requirements of this subchapter
and requirements of this subpart if;

{a} The package meets the general
design requirements of § 173.410;

{b] The outer surface of the uranium
or thorium is enclosed in an inactive
sheath made of metal or other durable
protective material; :

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

{d) The article is otherwise prepared
for shipment as specified in § 173.421~1.

§ 173.425 Transport requirements for tow
specific activity (LSA) radicactive materials
and surface contaminated cbjects (SCO).
In addition to other applicable
requirements specified in this
subchapter, low specific activity (LSA)

. materials' and surface contaminated

objects {SCO) must be transported in
accordance with the following
conditionst -

(a) The quantity of LSA material or
SCO in a single package or object or
collection of cbjects must not exceed 2

(b) LSA material and SCO that are or
contain fissile material must meet the
applicable requirements of § 173.451;

{c) Packages mmst meet the |
contamination control limits specified in
§173.443; )

(d) External radiation levels must
comply with § 173.441; and

(e) Except as specified in paragraph
(g) of this-section, LSA material and
5CO must be packaged, as a minimum,
in accordance with the package integrity
levels specified in Table 8,

(i} For packaged LSA material and
S5CO consigned as exclusive use:

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

{2) There must be no loose radicactive
material in the cenveyance.

(8) Shipment must be braced so as to
prevent shifting of lading under
conditions normally incident to
transportation. :

{4) Specific instructions for
maintenance of exclusive use shipment
controls must be provided by the
shipper to the carrier. Such instructions
must be included with the shipping
paper information.

{g) Unpackaged [bulk} shipments of
LSA-I and SCO-I materials must be
transported only in exclusive use closed
transport vehicles and must comply with
the following conditicns:

{1} Bulk liquids must be transported in
the following: )

{i) Specification 103CW, 111A80W?7
(5§ 179.200, 179.201, 178.202 of this
subchapter) tank cars. Bottom openings
in tanks are prohibited.

(ii) Specification MC 310, MC 311, MC
312, or MC 331 (§ 178.343 or § 178.337 of
this subchapter) cargo tanks. The
requirements of § 173.412(j) do not apply
to these cargo tanks, Bottom fittings and
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valves are not authorized. Trailet-on-
flat-car service is not authorized.

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

(3} Except for shipments ‘of
unconcentrated vranium or thorium
ores, the transport vehicle must be
placarded with the placards prescribed
in Subpart F of Part 172 of this
subchapter, as appropriate,

(4) There must be no leakage of
radioactive materials from the vehicle.

(5) Specific instructions for
maintenance of exclusive use shipment
cont¥ols must be pruwded by the
shipper ta the carrier. Such Instructions
must be included with the shipping
paper information.

{8} Transportation by aircraft is
prohibited.

(h) The guantity of LSA and SCOQ
material in any single conveyance must
not exceed the limits specified in ‘Table
9.

(i Except for transportation by
-aircraft, LSA and SCO that conform
with the provisions specified in 10 CFR
20.306 are excepted from all
requirements of this subchepter
pertaining to radicactive materials when
offared for transportation for disposal or
recovery. A material which meets the
definition of another hazard class is
subjact to the provisions of this
subchapter relating to that hazard class.

TABLE 8.—INDUSTRIAL PACKAGE INTEGRI-

TY REQUIREMENTS FOR LSA MATERIAL

AND SCO
Industrial package type !
Contents Exclusivg | Otherthan
| e
shipment shipment
iP-1 iP-1
-1 P-2
P-2 P-2
iP-2 1P-3
P-2 k-3
1Pt 1P-1
P-2 P-2

1503 170403
* Under tha

trafisported unpackaged.

TABLE 9.~CONVEYANCE ACTIVITY LIMITS
FOR LSA MATERIAL AND SCO

Natura of meteriat ﬁom#vgmq
LSA-L mrinimiinssinmssirnsnsan ? No limit.
1LSA-Il and LSA-1k : No bmit.

Non-flammabia

solids. .

LSA-ll end LSA-lIE - - 100 A

Flammable solids,

and all liquids and

gases,

vl SUPSS— 100 As

*The cancentration limit. for tritium in Equid form,
specified in § 173. 435 doey not apply.

iy
§172.427 Empty radloactive materialg
packaging. TR

A packaging whir'ﬁprewously
contained radioactive materials and has
been emptied of coriténts &s far as
practical, is excepted from the shipping
paper and certifi catlon. ‘marking and
labeling requiremrerts of this subchapter,
and from reqmrements of this subpart,
provided that: i

{a) The packaging comphes with the
requirements of § 173.421 (b), (c), and (e)
of this subpart; o

(b) The packagmg ia in unimpaired
condition end is secirely closed so that
there will be no leakage of radioactive
material under conditions normally
incident to transpo:;tataon,

{¢) Internal c:onlammahon does not
exceed 100 times the'limits in
$ 173.443(a);

{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 grepared for
shipment as specified in §173.421-1.

§ 173.431  Acthvity limits farTypc A and
Type B packages.

{a) A Type A package shan nat
contain a quantity of radicactive
materials greater than A: for special
form radioactive material or As for
normal form radiodctive material as
isted in § 173.435, or, for radioactive
materidls not listed in § 173.435, as
determined in accordance wlth
§ 173.433.

(b) The limits on activity contained in
a Typs B, Type B[U), or Type B(M)
package are those prescribed in
§§ 173.416 and 173.417 or in the
applicable approval certificate under
$173.471 or § 173.473.

§173.433 Requirements for determination
of A; and A; values for radionuclidea.

(a} Values of Ay and As for individual
radionuclides that are the bases for

many activity limits elsewhere in this
subchapter are given in the table in
§ 173.435.

(b} For individual radionuclides
whose identities are knowr, but which
are not listed in the table in § 173.435,
the determination of the values of A,
and As requires approval from the U'S,
Competent Authnnty except that the .
values of A, and Az in Table 16 maybe
used without obtaining approval from
the U.S. Competent Authority, %

(c) In calculating A, and As fora ::
radionuclide not listed in the table in
§ 173.435, a single radioactive decay;
chain in which the radionuclides are!
present in their naturally-occurring .
proportions and in which no daughter
nuclide has a half life either longer than
10 days or longer than that of the pa.rent
nuclide will be considered as a smglé
radionuclide, and the activity.10 be': -
taken into account and the A, or A5}
value to be applied will be those
corresponding to the parent nuclide 6f
that chain, Otherwise, the parent and
daughter nuclides will be considered as
a mixture of different nuclides.

{d) For mixtures of radionuclides”
whose identities and respective - 7
activities are known, the followmg SR
conditions will apply: Ta

(1) For special form radicactive ;.-
material: G

{2) For other forms of radfoactive
materials: 2
(i) Either

B(i)
X —— lesa than or equal o 1
i Addi)

where B{i} is the activity of radionuclide
i end A; and A, values for radionuclide

i, respectively; or
(i)
1
A; for mixture =
= fli}
i Aqfi)

where {(i) i3 the fraction of activity of
nuclide i in the mixture and A.(i} {s the
appropriate As value for nuclide i.

{e]) When the identity of each nuclide
is known but the individual activities of
some of the radionuclides are not
known, the radionuclides may be
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grouped and the lowest Ay or A value,
as appropriate, for the radionuclides in

Groups may be based on the toial alpha
activity and the total beta/gamma

the lowest A; or A; values for the alpha
emitters or beta/gamina emitters,

each group may be used in applying the  activity when these are known, using respectively.
formulas in paragraph {d) of this section.
TABLE 10.-—-GENERAL VALUES:FOR A; and A;
: : : )
! A A i
[ Contents L T
: (TBqg) ich (TBq) [{e)] L
fo Rt :‘
Only beta or gamme; emitiing nuclices are known to be present 2, 0.2 5 0.02 05:
Alpha emiting nuclides are known 1o be presant or no relevant data are le Z 0.10 270 2310~ 5411074 .
§173.434 Actl\;lly-Mas.-. Relationzhips for Uranfum and Natural Thorium.,
Specilic activity )
Thorium asid uranium enrichment ¥ (Wi. percent #35 |J present —
. c } Grams/T8q Ci/gram Grams/Cl & 3%
0.45 (deplated: ' ' 5.4x10 5.0x107 soxtpe s
0.72 (natural) 3.8x10°7 71x10°? 1.4x10°¢ .
1.0 3.6x10°7 7.ex107 1.3xi0¢
15 27107 1.0%10'2 1.0xt0° .
5.0 1.0x010°7 2.7x10°8 ATx10°%
10.0 5.6x10¢ 4.8x10°¢ 24xt05 -
20.0 ’ 2.7x10¢ 1.0x10'8 1.0x1G'% |
35.0. e 1.4x10°¢ 2.0x10°8 5.0xT0 -
50.0 . 1.1x10°¢ 2.5x10° 4.0x10'4 .,
980.0 4.7¢10°* S.exios 1.7x10%
93.0 _ 3.9x10' 7.0010° 1.4x50'4
85.0 Sk 3.0x10'% 8. 1x10'% LIk s
Natural Thorium 1.2x10% 2.2x10't 4.8x10° .

1 The figures-for uranium include roprasentative valuas for the activity of uranium-zad which is concsntrated during the errichmant prozess. The activity lor
thorium includes %he equiiibtium concantration of thorium.228. t

§172.435 'rsb_jj;a_’for A, and A, Vaiues for Radionuclides.

Specific activity
Symbal of radicnuclida Elgmant and alomic numbat A, (TBg) Ay {Ch) Az (TBqQ) Az (C)

{*Ba/g) (Cirg)
3IVAC T, o mssnmssisemmasnrssaned] ACHRIUMN (8) ... 0.8 16.2 1x107 0.270 24102 58104
LELT.VS 40 1080 .2x19-® 541074 27 7.2x10%
b 0.6 16.2 0.4 10.8 8.3x10¢ 2.2% 100
10880 Silver (47) 2 54 2 54 1.¥x103 3.0x10%
108BAD cevenrere rearsanssssrens 0.8 16.2 0.6 16.2 9.7%102 2.6x101
BIOBAG | esrmessrssmsssamsssstssssrssases 0.4 10.8 0.4 10.8 , 1.8x10% 48%10°
111Ag 0.6 16.2 0.5 135 58%102 16x10%
2e4] LT 127, G ) SRR | 04 108 0.4 108 7.0x10™¢ 18x10"%
4IAm Amarislum (95) 2 54 ‘2107t 5.4%10°? 1.3x 1072 3.4
24teAm 2 54 2107+ 5.4%10° 3.6x10~1 8.7
TIAM._ 2 54 2x164 5.4x10°* 7.4X10~ 2.0x107
TAr Argon (19}, 40 1080 40 1080 3.7x10* 1.0x10*
Ay 20 541 20 540 1.3 3.4 10t
SLpr 6.8 18.2 08 16.2 1.6x108 4.2% 107
B Sl U 0.2 5.4 0.2 5.4 8.8 26% 10T
T2pg Arssnic (33).cmmmmmimtersaesmens 0.2 5.4 0.2 54 8.2x10% 17X 108
T3As 40 1080 40 1080 B.2x 10T 2.2% 104
T4Ay 1 27 05 135 2.7x10% 2.8 104
TRAS 0.2 5.4 0.2 54 5.8x104 1.6 108
TTAs 20 540 0.5 13.5 3.9%x10% 1.0x10®
1Ly ASIEENG (B5)...ceneerremerrannane _— 30 810 2 54 7.6x10¢ 2.4 x10
134, Gold (79) 3} 162 3 152 34x10% 9.2x10°
Ay 1 27 1 27.0 1.5x10% 4,110%
184, 10 270 10 270 1.4x10% 3.7x10*
Ay 2 54 2 54 40102 1.1x10%
RS Ay, 3 81 0.5 135 BOX10* 24%10*
14y 10 270 0.8 243 7.7x10% 21x10°
13ty BAAUM (56).cerrereeuemerseerersassnnes] 2 54 2 54,0 31x10? B.4x 104
- T 10 270 0.9 249 2.2x10¢ 6.1x10%
1338a 3 8 3 81 8410 28x 0¥
ks - - OO | 0.4 108 0.4 10.8 27x10% 7.3x10¢
Ba Berylfium (8) cvevosersinimenn 20 540 20 540 1310 3.5x10%
10Bg 20 540 05 135 8.4x10™3 2.2%10°%
toog) Bismuth {83) 0.8 16.2 0.8 18.2 1.5x 103 42104
zoagy 0.3 a1 03 a1 38x 10> 19x10°
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Specific acthvity
Symbal of radionuclide Element and atomic number A, (TBQ) Ay (Ci) Az (TBQ) Ag (C})
(TBa/g) {Cirg}
0.7 189 18.8 1.9 5.2x10*
03 -8 0.81 2Ax10°* S.7x10"4
0.6 162 13.5 4.6x10%, 1.2x10%
. [1X] 8.1 8.1 5.4x10% 1.E8x107
|- Berkelium (97). e 2 54.0 54x10°3 3.6x10"% 1.0
N 40 1080 2.16 6,15 10t 1.6x10*
.| Broming (35} 0.3 a1 8.1 3.4x104 2510
: 3 81.0 81 2.6x104 7.1x108
. 0.4 108 1038 4.0x10* 1.1x10%
ug - Carhon (B} .oceeresemransomseereseas) 1 270 135 A1 X107 84x10®
. 40 1080 540 1710t 4.5
o Caleim (20) . cocercrerrrrresernered 40 1080 1080 3,1x10"2 85102
’ 40 1080 243 66102 1.8x10+
09 243 13.5 23x104 8.1x108
Cadrmitm (48).,, 40 10B0 270 26X 10° 26100
20 5490 243 83100 2.2x10%
! 0.3 8.1 81 2.4 %102 26> 10*
. 4 108 13.5 1.9 10+ S5.Ax10%
RTCTFL LT ) PO — 6 162 162 2.5x10% 6.8 103
10 270 13.5 11103 2.8x10*
0.6 16.2 13.5 25104 6.6 108
0.2 5.4 54 1.2x102 3.2x 108
Cafifornium {98).........cmmeeranens] 30 81 8.1x10"* 58x10 1.6 109
2 54 54x10-% 1.8%10"? 4.1
5 135 1.35x10°2 40 1.1x10%
2 54.0 54x10-% 58x10-* 1.8
a1 270 2701072 20x10°¢ 5.4 102
40 1080 1.62 11102 2,9% 104
Bx13"* 8.1xX10"* 1.62x10"2 3410t 8.5 109
38Cl1. CGhIonNE {17} e erercnrenmnasenmaens 20 540 a5 1.2x101 3.3x102
0.2 54 5.4 4.9x10° 1.3 108
o} CUAUM (86)..cuceuccrionrrmeroasppnsnaacs] 49 1080 0.54 7.5x103 2.0 104
: 2 54 243 8.1x10% 1.7 104
1080 0.270 1.2x10% 3.3x10?
-l 8.1x10°* 19 52x10?
108 1.08x10"2 a0 8.1x 10
54 §.4x10°? G4 1072 1.7x10°!
£4 543107 1Ix1072 A 11072
54 54x10°° 34107 ¢ 8.3x10"*
1.08 1.35x10° 16x1074 4.2x10-2
Cobalt {27)......ouu.. 13.6 13.8 11108 3.1 108
8.1 81 1.1x162 3.0x 104
216 216 A.1x102 8.4x10*
Cabalt (27} reererriarareasnes 40 1080 1080 2.2x10% 5.8 10¢
1 27.6 27.0 1.2x10? 3.2x10*
i 0.4 10.8 108 4.2x10? 1.1x10?
..{ Chromium (24} . 30 &1 a1 T4x10° 9.2 104
Gagium (65)...... 4 108 108 2.8x10* 7.8310%
40 1080+ 1030 3.8x10? 1.0x10%
1 27.0 270 57x10% 1.5 10%
1313A0Y st 40 1080 243 3.0x10% 8.0 10*
1340g 0.6 16.2 13.5 4.8x10? 1.4x10®
1330y 40 1080 24.3 43108 12x10°2
134Cs, 0.5 13.5 135 2.7%102 7.3 104
1270s(0) .. 2 54.0 13.5 3.2 8.7x 101
*iCu ... Cooper {29} ...... 5 135 24.3 1.4x10% 3.9x10*
IR Cu.. S 243 243 28101 7.6 10%
ravg| Dy SPrasium (65 rmemrasenn 20 540 540 2.1x102 57103
1850y . 0.8 162 135 2.0x10° B8.2x 10%
1O5Dy(1) ... 0.3 a1 8.1 8.5x107 2.3x10*
11805Er o Erbium {88) .innricanaan A— 40 1030 24.3 31x19? 8.3 104
HTLEY, 0.6 16.2 13.5 9.0x104 2.410*
gy, Europium (83)...comircenssessamarsend 2 54 54 1.4x102 3.7 101
184Fy a.5 13.5 13.5 6.0x102 1.6xci04
Mgy 20 £40 540 3.5x102 9.4 10%
1E0Ry, 0.7 18.9 18.8 B.1x 10 1.7x 10
As2acampy 0.6 16.2 135 8.2x10 2.2 10¢
132EY...... 0.9 243 24,3 6.5 1.8w10%
i34Ey 08 216 13.5 8.3 2.6x 102
bS3EyY 20 540 54 1.8x10! 4.9 102
seegy i 0.8 16.2 135 20x103 55x104
bl FRIDTINE {3} corecarrenransarenanes 1 27.0 135 3510 8.5»%10?
22Fg(l} Iron {26} 6.2 54 5.40 27x10% 7.3x10%
85Fe. 40 1080 1080 8.8x10* 24x10%
82Fe, o8 218 21.8 1.8x10° 3.0 10*
Sorg. 40 1080 5.4 74x10°* 20x10°®
8TGa [EE{1E 715 T | ST 6 i62 162 2.2x10 8.0 102
"3a 03 'oBa 8.1 1.6x10¢ 4.0x107
Ga....., 0.4 108 10.8 1.1x10¢ 3110
148Gd(1) A Gadolnium (54w ireurirsnesencd 0.4 108 10.8 6.9x10% 18104
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Specific activity
Symbol of radionuclide Elament and atomic number Aq (TBQ) Ay (Ci) Az (TBQ) Az (CD
{TBq/g} €9
148Gd . ....... . 3 a axin 8.1x107? 6.7 2.9x%10?
B30, iacies " " 10 270 1.3x102 3.5x107
159Gd......... | 4 108 3.9x10¢ t.ix10
L3Ga('}......... sseeesse] GETAERIIM (32) ermemmseesseresenneend 0.3 8.1 2.8x103 7.4X10°
1Ge .3 40 1080 58107 t.6x10*
T3GEB e v snissssrssisssssetsctsirsorsend 0.3 81 1.3x10% 3.6x10*
L Hydrogen: {17 vorrrcmssrsrmcansans L
ATIHD | resimsssisssntsianssnaeneees| HAMIUM (72), 0.5 13.5 4£.1x10? 1.1x10°
1TSHE .. : 3 8% 3.9x102 11104
s 2 54 6.2x107 1.7x10¢
. . 4 108 B.ix107* 2.2x10°¢
METCury (B0)...emiervusressssesssessrend 1 27.0 1.3 10 a5
5 135 1.5x 104 4.0x 10*
10 270 2.5%10* 8.7x10*
: 10 270 9.2x 102 2.5x10°
—’ 4 108 51%10% 1.4104
Holmium (BT -sussemssnsremstesmnensd 40 1080 2.7 7axio
C e 0.8 1€2 £.6x10 18
b 03 8.1 2.6x10¢ 7.0x10®
loding (53) 8 182 71104 1.9x10*
.- 0.9 24.3 $.3x103 2.5x10%
20 540 &4x10?0 1.7x10¢
N 2 64 29x10? B8.0x 104
*y (O] B.5x10°* 1.8x10¢
3 81 4.6x10? 1.2x10%
0.4 ifos 3.8%108 1.0x 107
0.6 16.2 4.2%10% 1.1x10%
0.3 a.t 2.9x10* 27x107
23ap 05 16.2 " 1.3x10* 3.5x10*
LT DO %, 171, Y 1 SO 2 54 1.5%10¢ 4.2 10%
133mfp : o 4 108 6.2x10* L7x107
124mipf1) 0.3 8.1 86x10% 2.3% 104
hoEckonia | PSRRI N ] 182 22x103 6.1 x 10*
180} bridium (T7) i ccnissssseniianes 10 £70 1.9%10% 52104
1950 0.7 18.9 2.3x10% 6.2) 104
1z 1 27.0 3.4x10® 9.2x10*
Rh i | OO 10 270 24x10% G410
Eai’s K 0.2 54 3.1x10¢ 8.4 10%
<K Potassium (19).. 0.8 16.2 2.4X%10"7 6.4x10°¢
A 0.2 8.4 2.2x102 6.0 10
43K 1.0 27.0 1.2x10* J33ax10*
B KryPton (36)...umeserrissasrmsssrissas 40 1080 7.8X10"+ 21x10°*
Lits 1 S JENRSTP— -3 162 .0 10% 8.2x10*
3Ky 20 540 1.5x10! 3.9x102
8TKr . 0.2 5.4 1.0x10* 28x107
13t g Lanthanum (57) 40 1080, 161073 4410-%
140[ g . c4 10.8 2430 5.6 108
LSA Low Specific Activity Materi- '
at Definition (See
§ 173.409),
rTaly Lutetivm (71) 0.5 135 0.5 135 4.2k 102 1.1 10%
e X (RO 8 216 8 216 58x10% 1.5%10%
ATy, 20 540 8 218 2.0x107 53x10°
174y 8 218 4 108 23x10 €.2x 10
Lol T 30 610 0.9 243 4.1 10" t.1x 108
MFP . Mixed Fission Products {use
formula  for rmixture or
Tabla 9), .
BEMG L] WBORESTUM (12) 0.2 54 0.2 54 2.0x10* 54 10%
5in Mangaresa (25) 0.3 8.1 0.3 :8} 1.6x104 £.4x10%
*3Mn 0 e &) o 6.8%10-% 1.8 107
B4Mn t 27.0 1 27.0 2.9x 103 7.7x10%
&Mn 0.2 54 0.2 5.4 B.0x10 22x107
*IMg, Molybdenum (42).....coommeeeeeceend] 40 1080 7 189 411078 19
*oMo, 0.6 16.2 0.5 135 18x 101 A.8x10%
LIN Nitragen (7) 0.6 16.2 0.5 135 54x107 1.5%10*
*2Na . -| Sodium {1}, 0.5 135 8.5 135 23x10? 6.3x10*
. 0.2 5.4 o.2 54 3.2x103 8.7x10%
NIOBIUM (41).cemrremeamsnssssarnsoned 0,7 188 &7 189 5.2»107 14x10%
40 1080 6 152 8.8 24x10%
0.8 16.2 cs8 16.2 6.9x 10" 191071
1 270 1 27.0 1.5x10% 3.0x10*
0.8 162 0.5 135 8.9x10* 27107
Needymium (60) ... 4 108 0.5 13.5 3.0x10% 8.1x10*
08 16.2 0.5 135 4.5x10* 1.2x107
Nicke] (2B) .ormsermmassisssresissnsiras] 40 1080 40 1080 3.0x10°* 80x10"*
40 1080 30 810 21 5.7 x 10!
0.3 a1 0.3 a1 7.0x 10 1.9 107
Neptunitann {93) c.cesnsessinens 4D 1080 40 1080 5.2x10! 14x10°
7 189 1x10°3 207 x10°* 13x10°?

4.7x107*
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Symbal of radicnuclide Element and atomic number A, (TBq) Ay (Ci) A; (TBy) - Az (Ci) Speciic sciity
(TBq/g) (Ci/g}
2arpp
- : 2 54 2x10° 13, .6 10" -
|nsg§" | v 6 162 .5 I 13 g ¥ ggi:g’n 73 X10.‘
12205 e L W S 210 1 27.0 ' ; e
o — ; 2/9% 102 Z7.5% 108
12=0 v 40 1080 40 1089, 4.6%10 13100
w08 0 10 270 0.8 243 7| 1ex10 ax
: a3 . 445104
s : : o8 162 05 135 | zoxto 53%10%
s PhoSPhOMS (15 et 0.3 21 oz o | 3 ::g: 2 g:
a0 1080 X 1 s. X
0P Protactivium (91) covememmn] 2 54 o1 T Toxiee pielre
1P ! 3 o sz §x10~* Teax10-s | 1awi0-s g:?i;g:’
=5 VU WL I S B S B Do
. i : a0 1080 2 54 ol R fes et
81 3 : Y
. 2 5 S ?21) 14%10 80%10°
06 162 9%10-3 0.243 e
] - 03 8.1 03 at. Taxi0e
F im {46} 40 1080 42 1080 e
, ) e @ o 51101
) ; 05 162 05 13.5 v 1 79104 Ty
Promethiumm {81} e epmrccmned 3 B 3 8t Hedo g= el
08 16.2 08 162 023% :u! 3‘2" 10
30 810 ? 189 ©| s2 T4%10%
1 1080 0.9 243 Zaxie g3 0%
0.5 135 05 19,5 7.9%10% 2110+
_ o6 162 g.g 135 1510 20x108
POIORIUM (84).cenvcivrce] 40 1080 2%10—G510-7 A :.;::g: ;'3)(10:
40 1080 2%10-t 0.54 6.2 10" AT1g!
o 40 1080 2x10-2 054 1.7%10° 5100
Prasoodymium (59} .. 0.2 5.4 0.2 547 i | 48 18- :gx:g.
N 4 108 05 E-T A Y x
Plstinum (78) o 162 0.6 by S gg;:g; g’:i:g:
; 3 81 .
40 1080 3 243 vk Toxios
40 1080 42 1020 IR 710}
10 270 2 53 6.2%10% Ti0s
10 gzg g.g 243 27x108 1 0% 107
. 13, o ’
Plutanium {84) 7 188 7107 :13.39x1£)" g:ﬁ::g: Yiee
20 540 20 540 45%10? 2104
2 54 21671 54%10°% | 6.ax10- 1.7%101
2 54 2510 5.4%107% 23x10-* 8.2 10°1
2 54 2% 107 54%10-% | saxies 23%107
40 1080 13102 0.270 aBx10° 1.0%103
2 s 2xi0-s 5AX107 | 1.5%107* 59% 1072
u e ™ =3 X il ~
AR (B o] 08 182 3x10-3 Frtl Taxi0r ol
03 8.1 Ex 1077 162 5.9 108 185108
08 16.2 2Xx 101 0.54 1.4 108 2.8%10%
03 21 231071 0.64 875107 1.0
Rubldium (37).... 2 v o zz.ga bytelts ot
2 58 2 54 ax10 3'&:3:
1 27.0 0.9 243 18109 ATX1D*
03 8.1 0.3 61 3,0%10° 8100
2:; (:; ) @ 3.2x10° £.6X10™
BAGAILM (75} cimeen] 5 135 ‘s), 1(35! g';),é 10 oi0e
3 8t 3. a1 1.8%107 l'gf(:ga
1 270 1 270 6.9x10% 185104
4 108 0.5 135 6.8 10° 19108
® 1 o) ® 1.4 10-* 2810
2.2 103.4 02 5.4 26X 10 9.8 %108
N & % % (133}5 25100 8.8X109
RRODIAM (45} wnrsmeserssomsesserns F 54 2 54 5.4%108 “
4 108 4 108 daxier | ﬁ::&
2 54. b 243 23% 108 8.2%103
05 135 05 "43.5 A5x4 12%10°
40 1030 40 1080 12408 3ax10!
) 18 , 2 08 243 3.1% 10 Bax10s
N 2 | g | e | g iR IR
. i3
2 54 0.9 243 12108 ;gi:g-
oe 182 os 135 255108 6.7x10%
- Sutfur {16)., 40 1080 2 s by St raiee
Sty 0.3 8.1 03 Yool Aoxigs
) s 8.1 1.5% 104 40x10%
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) . . Specific activity
Symbol of radionuclide Element.and atomic number A; (TBq) Ay (Ci) Az (TEQ) Az (C)
: (TBa/g) (Cifg)
1245h, 0.8 16.2 0.5 13.5 . 8.5X10% 1.7x 10
1eigh, 2 54 0.9 242 3.9x10? 1.0x 10%
1205}, 0.4 10.8 0.4 10.8 b3.1% 103 8.4x 104
4450 Scandium (21). 0.5 135 0.5 135 8.7 10% 1.8x107
ssge 05 135 0.5 135 1.3x10° 3.4%10¢
4150 ] 243 0.9 243 T31X10% 8.3x 108
4E5p 0.3 R ] 0.3 8.1 : 5.5x10% 1,5x 108
SCO Surface Contaminated
Object Definlion  (See
§ 173.403). .
785e, Salenium (34).ai e SR a 61 3 81 1.5x10¢
*5e, f 40 1080 2 54 7.0x10°¢
g Silicon (14). 0.8 16.2 0.5 13.5 3.9x107
a2, 40 1080 0.2 54 1.1x 108
1435m Samanium {62)..uuesmamerssssrsen 20 840 20 540 2.6x10%
147Sm, (?) () ® ) 23%x10°°
=T T “ 40 1080 4 108 2.6x101
R 108 05 135 4.4108
4 108 % 108 1.0x 104
8 162 2 54 B8.2x 10+
40 1080 40 108 3.7x 108
40 1080 0.9 243 5410
0.6 16.2 65 13.5 B.2x 102
0.2 54 0.2 54 1.1x10*
- o] 8.1 0.3 BA 2B8x10%
o] STONYUM (38) s mensirssasesd 02 54 0.2 54 6.2x 104
5 135 5 135 3.3x107
2 &4 2 54 24x10¢
3 81 3 81 1.3x107
08 16.2 0.5 13.5 2.9x104
0.2 5.4 0.1 2.7 1.4x10?
03 81 0.3 a1 3.6x100
0.2 54 0.2 5.4 1.3x107
40 1080 40 1080 8.7x 103
1 27.0 1 27 1Ax10%
30 810 30 810 1.1x102
0.8 218 0.5 13.5 6.2 102
J Terbium (65) . rereerrmsrsnioreress 40 1080 10 270 1.5% 101
) 1 27.0 o7 189 15
. 0.9 243 0.5 1385 1.1x10¢
o] TECNNGLUM (43} eecrsennisrorsssessrns) 2 54 2 54 23x104
0.4 10.8 0.4 10.8 3.8x107
0.4 108 04 10.8 3.2x10¢
40 1080 40 1080 15104
= ) ) {3 1.4%10°
0.7 189 0.7 18.9 8.7x10"¢
8 218 8 218 53x10°
40 1080 0.9 24.3 1.7x10°2
4 Tetlurium (52)...... 0.2 5.4 0.2 54 18x10*
5 135 5 135 7010
2 54 2 54 64x104
7 189 7 189 B.9%10?
30 810 ] 243 1.8x104¢
20 540 0.5 135 9.4x10?
20 540 0.5 13.5 28X10°
-] 16.2 0.5 13.5 3.0x190*
0.8 16.2 05 13.5 21x107
0.7 189 .5 13.5 8.0x10?*
0.4 108 C.4 . 10.8 3.0x10*
TOGHUM (D0)..merreecrresceerrseene 8 243 1107 0.270 3.0%10¢
0.3 8.1 4x10~¢ 1.08x10"? 3.0xt10? 8.2x10°?
0.3 8.1 3x10—* B.1X 10" 7.9x10°? 24101
2 - 54 2x10"" 5.4x10°? 7.6x10~¢ 21x1G-%
40 1080 ¢ 243 20x101 Eax10¢
) () {*) * 4.0x10°"° 1.1x10°7
02 5.4 c.2 5.4 a6x1012 23x10¢
o) ) ) ® 8.1x10* 22%107
Titanium (22) ... . 0.5 135 0.2 54 83 | 1.7x10?
Thaltum (81). | 0.8 216 0.8 218 2.2x10¢ 6.0x10¢
10 270 10 270 7.9%10 ¢ 21%10¢
2 54 2 54 20x103* 5ax104
4 108 0.5 135 1.7x10? - 4.6x10¢
TRUNUM (B3] .orerrreesermrsssermcrmseeed 7 188 ? 169 31x10? B5X104
0.8 21.8 c.a 21.8 3.1x10% 83x102
4 108 0.5 13.5 22x1017 6.0x107?
40 1080 10 270 40x101 1,1x193
{92} 40 10680 1%10°* 0270 1.0x103 28x104
3 &1 Ix10-+ 811072 8ax10-t 22x10!
10 270 1x10°* 27%107 3.6x10-* 8Tx10"3
10 270 1x1072 2.70x 10 23x10-" 6.2xX10°2




Federal Regisier / Vol. 54, No. 213"1 Tuesday, November 1‘4:-:11:98‘!';' ! Frbpssed Rules

47480
R . Specilic sctivity
Symbol of radionucida Element and atomic number | A, (TEg) Ay {C) Az (TBq) As (CFF
(TBa/q) {Ci/g)
o) V] ) 8.0 10+ 22x 108
10 110" 27X 107% 24x10°* | e5x10-%
) ) (" t2x10°% k 34X10-F
) ) *r 1 28xt0~ ixto”
& e &) - er
10 110" 270%1071 %) °¥
(%) *) ® {°} i
VENBEIUM (23).creceorcemscormanonsen 6.3 [ X} a1 6.3 10 * t7x10*
40 40 1080 3.0x101 B.1x10%
Tungsten (74} wvmmmmsrsssseren) 1 1 2 1.9x10? 3AX10*
30 30 810 22%10* 80x10*
40 0.9 243 35x10* SAXHO ™
2 05 13.5 26x1) 70%10°¢
0.2 0.2 54 3TX10> 1010 *
Xanon (54) 0.2 02 54 48104 1:3%10*
0.2 0.2 54 4410 1.2%10 F
4 4 108 1.0%10% 28%10¢
40 40 1080 31%102 84AXI10*
20 20 540 89x10* 18 10.*
4 4 108 8.5%10¢ 2610
Yitrium (39) 2 2 54 1IN0 45210 %
04 108 0.4 10.8 52x10% [ t4xioe
0.z 5.4 0.2 54 20%104 . [ SAx18%
2 i 54 2 54 1.5x10% | 42x10*
0.3 i 8.1 0.3 8.1 0.1x10? . [ 2EX10¢
02 i 54 02 64 a6x10¢ 0.8x10 %
0.2 54 0.2 54 12x10¢ daxige
B4 GH L I ) D K] 61 3 )] aaxn® 2AXIG"
{ 30 810 09 243 68x 104 1.8X1G"
Zinc (30) 2 54 2 54 - 30x10? 83x10 ¥
2 54 a5 13.5 taxiar | aaxwe
4 108 0.5 13.5 1810 * 49x10.%
ZHCONIUM (0] reermerseneern] '3 81 3 a1 86x10% 18X10 4+
40 1080 02 5.4 8.3% 104 Z5x 10"
[ 27.0 0.9 243 7.8x10" 21x10*
0.3 a1 0.3 a1 7.Oo%xte* 19x 10 *

2 Ay and/for Ag valus fimited by daughter procuct decay. s

? Unlimited.
£ Sae T=Tritivm,

o

A end As are un:»rnes for radiation conirol purposes only, F'or nucleas critically safety this meterial Is subject 1o the conlrof pla:ed on l'ssde matesial,

|se°§

§ 173.A41 Radiation level limitations.,

fa) Except as provided in paragraph
(b) of this section, each package of

- radicactive materials offered for

transportation must be designed and
prepared for shipment so that under
conditions normally incident to
transportation the radiation level does

not exceed 2 mSv/hour (200 mrem/hour}

at amy point on the external surface of
the package, and the transport index
does not exceed 10.

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

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

(f} The shipment is made in a closed
transport vehicle:

(i} The package is secured within the

vehicle so that its position remainz fixed

during transportation; and

7k

(iif) There are no Ioading or unloading
operations between the beginning and
end of the transportation;

(2) 2mSv/h {200 mrem/h) 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
vehicle, at any point en the vertical
planes projected from the outer edges of
the vehicle, on the upper surface of the
load or enclosure if used, and on the
lower external surface of the vehicle:
and

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

(4) 0.02 mSv/h {2 mrem/h) in any

_normally occupied space, except that

this provision does not apply to private
carriers if exposed personnel under their
control wear radiation dosimetry
devices in conformance with

§ 173.405(d)(3) of this subpart.

[

(c} For shipments made under the
provisions-of par {b] of thiz
section, the shipper shail provide
specific written instructions for
maintenance of the exclusive use
shipment controls to the carrier, T
insiructions must be included with the
shipping paper informatiomn.

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

(e] The written instructiona required
for exclusive use shipments mmst be.
sufficient so that, when fellowed, they
will cause the carrier ta avoid actionsr
that will unnecessarily delay delivery or
unnecessarily resolt in incrensed |
radiation levels or radiation exposures
ta transpart workers or members of the
general public.

§ 173.442 Thermal imitations.

A package of radioactive material
must be designed, constructed, and
loaded sa that:

(a] The heat generated w:thm the
package by the radicactive contents will
not, durmg conditions normally incident
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to transport, affect the integrity of the
package; and

(b) The temperature of the accessible
iexternal 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
exclusive use shipment; or

(2} 85 °C (185 °F) In an exclusive use
shipment.

§ 173,442 Contamination control.

(a) The level of non-fixed (removable)
radioactive contamination on the
external surfaces of each package
offered for transport must be kept as
low as reasonably achievable. The level
of non-fixed radioactive contamination
may not excéed the limita set forth in
Table 11 and must be determined by
either:

(1) Wiping an area of 300 square
centimeters of the surface concemed
with an absorbent material, using
moderate pressure, and measuring the
activity on the wiping material,
Sufficlent measurements must be taken
in the most appropriate locationa to
yield a representative assessment of the
non-fixed contamination levels. The
amount of radioactivity measured on
any single wiping material when
averaged over the surface wiped may
not exceed the limits set forth in Table
11 at any time during transport.

{2} Using other methods of assessment
of equal or greater efficiency, in which
case the efficiency of the method used
must be taken into account and the non-
fixed contamination on the external
surfaces of the package must not exceed
ten times the limits set forth In Table 11.

(b) Except as provided in paragraph
{d) of this section, in the case of
packages tranaported as exclusive use
shipments by rail or public highway
only, the removable fnon-fixed)
radioactive contamination on any
package at any time during transport
must not exceed ten times the levels
prescribed in paragraph [a) of this
section. The levels at the beginning of
transport must 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 exclusive use shipment
that utilizes the provisions of paragraph
(b) of this section must be surveyed with
appropriate radiation detection
instruments after each use. A vehicle
must not be returned to service until the
radiation dose rate at each accessible
surface is 0.005 mSv per hour (0.5 mrem
per hour) or less, and there is no
slgnificant removable (non-fixed)

radioactive surface contamination as
specified in paragraph (a) of this section.

(d) Paragraphs {b) and (c) of this
section do not apply ta any closed
transport vehicle used ‘solely for the
transportation by public highway rail of
radioactive material packages with
contamination levels tiat 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 0.1 mSv perhoir (10 mrem per
hour) at the surface or0.02 mSv per hour
(2 mrem per hour) at 1 meter (3.3 feet)
from the surface; - ‘}*1 *

{2) Each vehicle is:sfenciled with the
words “For Radicactive Materials Use
Only” in letters at least'76 millimeters (3
iniches) high in & conspicuous place on
bo‘tih sides of the exteripr of the vehicle;
an :

(3) Each vehicle is ké‘bt closed except
for loading or unloadirji,fg.

TABLE 11.—NON-FIXED ExXTERNAL RaA-
DIDACTIVE CDNTAM*!?\“ON-WIPE LiM-

s Lo
Maxl}rcum permissible fimits
Contaminant
Byt | one | Gme
Beta and gama ' j
emitters and low A
toxicity sipha
ol 1= T f 04| 10-¢ 22
All other alpha .
emitting i
radionuclides....... 0047 107¢

.

$173.444 tabeling requirements,

Each package of radioactive
materials, unless excepted by § 173.421,
§ 173.422, § 173.424, or § 173.427, must
be labeled &5 prescribed in Subpart E of
part 172 of this subchapter.

§ 173.446 Placarding requirements.

Placarding requirements are
prescribed in subpart F of part 172 of
this subchapter.

§ 173,447 Storage Incident to
transportation—general requirements.

The following requirements apply to
temporary storage during the course of
transportation but not to Nuclear
Regulatory Commission or Agreement
State-licensed facilities or U.S.
Government-owned or contracted
facilities.

{a) The number of packages bearing
Radicactive Yellow II or Radicactve
Yellow III labels stored in any one
storage area, such as a transit area,
terminal building, storeroom, waterfront
pier or assembly yard, must be limited

50 that the sum of the transport indexes
in any individual group of packages
does not exceed 50. Groups of these
packages must be stored 50 as to
maintain a specing of at least 6 meters
(20 feet) from other groups of packaiges
containing radioactive materials.
{b) Mixing of different kinds of <"
radioactive materials packages that.
include fissile materials packages is'
authorized only In accordance with
§ 173.459 of this subchapter,

§ 173.448 General transportation-
requirements, i
{a) Each shipment of radicactive
materials must be aecured to prevent
shifting during normal transportation -
conditions. A
(b} Except a8 provided in §§ 174.81; "
176,83 and 177.848 of this subchapter, or
as otherwise required by the competent
authority in the applicable certificate, a
package of radioactive materials may be
carried among packaged general cargo

H

' without special stowage provisions,if;

(1) The heat output in watts does: not
exceed 0.1 times the minimum packags
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 orbags
or otherwise in a form that would -
seriously impede air circulation: for heat
removal.

(c) Packages bearing labels prescribed
in § 172.403 of this subchapter may not
be carried in compartments aceupied by
passengers, except in those -
compartments exclusively reserved for
couriers accompanying those packages.

{d) Mixing of different kinds of
packages that include fissile packages,- -
is authorized only in accordance with
§173.459,

{e) No persaon may 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 may offer for
transportation aboard a passenger-
carrying aircraft any radioactive
material unless that material is intended
for use in, or incident to, research,
medical diagnosis or treatment,

(8) If an overpack is used to-
consolidate individual packages of
radioactive materials, the packages
must comply with the packaging,
marking, and labeling requirements of
this subchapter, and the following:

(1) The overpack must be labeled asa
prescribed in § 172.403 of this
subchapter except as follows:
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{i} The “contents” entry on the label
may state “mixed” unlesg each inside
package contains the same
radionuclide(s].

(ii) The "activity” entry on the label
must be determined by adding together
the number of Becquerels {curies) of the
radioactive materials packages
contained therein.

(iii} For a non-rigid overpack, the
required label together with required
package markings must be affixed to the
overpack by means of a securely
attached, durable tag. The transport
index must be determined by edding
together the transpart indexea of the
radicactive materiais packages
contained therain.

(iv] For a rigid overpack, the transport
index must be-determined by:

{A) Adding together the transport
indexes of the radioactive materials
packages contained in the overpack; or

(B) Except for fissile radioactive
materiala, direct measurements as
prescribed in § 173.403 for transport
index, tzken by the person initially
offering the packages contained within -
the overpack for shipment.

(2) The averpack must be marked as
prescribed in subpart D of part 172 of
this subchapter and § 173.25(a).

{3) The trangport index of the
overpack must not exceed 3.0 for
passenger-cartying aircraft shipments,
or 10.0 for cargo-aircraft only shipments,

$173.451 Fisglle materials—general
requirements,

({a) Except ag provided in § 173.453,
each package containing fissile
radicactive materials must comply with
8% 173.457 and 173.459,

§ 173,453 Fisslle materials—exceptions.

The reguirements of §§ 173.45%
through 173.459 do not apply tor

{a) A package containing 15 grame or
less of fissile radionuclides. If the
material is transported in bulk, the
quentity limitation applies to the
conveyance;

(b) A package containing
homogeneous solutions or mixtures
where:

(1) The minimum ratio of the number
of hydrogen atoms to the mmmber of
atomas of fissile radienuctides (11/X) is
5200;

{2} The maximum concentration: of
fis::lile radionuclides is 5 grams per liter;
an

(3) The maximum mass of fissile
radionuclides in the package is 500
gramas, except that for a mixture in
which the total mass of plutonjum and
uranjum-233 does not exceed 1% of the
mass of uraningi-235, the limit fs 800
grama. If the material is transported in

bulk, the quantity limitations apply to-
the conveyance:

(c) A package containing uranium
enriched in uraninm-235 o a maximum
of 1% by mass, and mixed with & total
plutonium and uranium-233 c.o!itent of
up to 1% of the mass of uraniur-235; if
the fissile radionuclides are distributed.
homogeneously throughout the:package
contents, and do rot form a latlice
arrangement within the package.

{d) A package containing nat more
than 5 grams of fissile radionuclides in
any 10 liter valume, provided ihat the
material is contained in packages that
will maintain the limitation on-fissile
radionuclide distribution dunng normal
conditions of transpor; . »: £ -

(2) A package containing ongikilogram
or less of platonium of which 26%or less
by mass may consist of plutoniym:23g,
plutonium-241, or any cumb*nahon of
those radionuclides:

{f) A package containing ]1qmd
solutions of uranyl nitrate enriched in
uranium-235 to a maximum of:2% by
mass, with total plutonium angd uranitm-
233 content not exceeding 0.1%-of the
mass of uranium-235 with a nittogen-to-
uranium atomic ratio (N/U) of:2,

5 g F
§ 173.457 Traasportation of fleslle
material, contralied shlpments—-spectﬂc
requirements.

Shipments of fissile matenal packages
that have been assigned to 'I'I,ofgreater
than 10 for criticality control piirposes in
accordance with 10 CFR § 71;59 mnst
meet the requirementa of this section
and § 173.441({b] of this subpart.

{a) For fissile material, controlled
shipments the shipper or carrier, as
apprapriate, shall incorporate
{ransportation controls which:

{1) Provide nuclear criticality safefy;

{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 material, confrolled
shipments must be transported:

{1) In conveyance 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 ajreraft, in
a conveyance with an escort having the
capability, equipment, authority, and
inatructions to provide administrative
controls necegsary to assure compiiance
with this section:

(3) In a conveyance containing no
other packages of any radiocactive
material required o bear one of the

‘transport index for all packages in the

labels prescribed in § 172.403 of this
subchapter. Specific arrangements must
be made between the shipper and the
carrier, with instructicns to that effect
issued with the shipping papers; or

{4) Except as provided in § 176.704{e)
of this subchapter, the shipment is not
transported by vessal.

§173.459 Mixing of flzsile materizl
packages.

- [a) Mixing of fissile material packages
with other types of radioactive materials
is authorized only if the transport index
of any single package does notexceed - >
10 and the total trensport index in any i
conveyance or storage location does not
exceed 50,

{b) Fissile packages may be shipped
with an external radiation level greater .
than 0.1 mSv/hr {10 mrem per hour) at &
meter (3.3 feet), and combined with
other packages of tke seme or different
designs In a fissile material, controlled
shipment, under the conditiona
prescribed in § 173.457, ifs .

(1} Each package in the shipment has
Been assigned a transport index for 0t
criticality control purposes in o
accordance with the 10 CFR § 71.53; Tk

(2) The nuclear criticality control o
transport index does not excead 10 for
any single package:

{3} The total nuclear eriticality contral .
transport index does not exceed 100 for S .
all packages in the shipment; and

{4) Except as provided in § 176.704{e}
of thia subchapter, the shipment is not
transported by vessel.

(c) A fissile material, controlled
shipment of packages may be combined
with other packages of tha same or
different design when each package has
been assigned a nuclear criticality
control fransport index in accordance
with 10 CFR 71.59, and may be
combined with other fissile packages
into a fissila material, controlled
shipment under the conditions
prescribed in. § 173.457; if:

{1) The nuclear criticality control
transport index which has beex
assigned in the package approval does
not exceed 50 for any single package;

(2} The total nuclear criticality contral

shipment does not exceed 100;

{3) Except as provided in § 176.704(e}:
of thig subchapter; the shipment is not
transported by veasel.

§173.461 Demonstration of compliance
with tests.

(a) Compliance with the test
requirements in § § 173.463 through
173.469 must be shown by any of the
methods prescribed in this paragraph: ar
by a combination of these methads
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appropriate for the particular feature
being evaluated:

(1) Performance of tests with

' specimens representing LSA-III, special
form radivactive material (solid
radioactive material or capsules), or
with prototypes or samples of the
packaging in which case the contents of
the specimen or packaging for the test
must simulate as closely as practicable
the expected range of physical
properties of the radioactive contents
and the specimen or packaging to be
tested must be prepared as normally
presenied for transport. The use of non-
radioactive substitute contents is
encoursged provided that the results of
the testing take into account the
radioactive characteristics of the
contents for which the package is being
tested; Lo

{2) Reference to a previous,
satisfactory demonstration of
compliance of a sufficiently similar
nature;

(3) Performance of lests with models
of appropriate scale incorporating those
features that are significant with respect
to the item under investigation, when
engineering experience haes 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 comprezsive load, must
be taken into account; or .

(4) Celculations or reasoned
argument, when the calculation
procedures &nd parameters are
generally agreed to be reliable and
conservative.

(b) With respect to the initial
cenditions for the tests under §§ 173.463
through 173.469, except for the water
immersion tests, compliance must be
based upon the assumption that the
package Is in equilibrium at an embient
temperaturs of 38 *C (100 *F).

§173.462 Preparation of specimoena for
testing.

(a) Each specimen (i.e., semple,
prototype or scale model) must be
examined before testing to identify and
record faults or damage, including:

(1) Divergence from the specificetions
or drawings;

(2) Defects in construction;

(r.:ii) Corrosicon cr other deterioration;
an

(4) Distortion of features.

(b) Any deviation found under
paragraph (a} of this section from the
epecified design must be corrected or
appropriately taken into account in the
subsequent evaluation.

(c) The containment system of the
packaging raust be clearly specified.

(d} The external features of the
specimen must be clearly identified so
t};at reference may be made to any part
of it.

§173.463 Packaging and shielding—
teating for integrity. &
After each of the applicable tests .+
specified in §§ 173.465 and 173.4686; the.
integrity of the packaging, orof the .
packaging and its shielding, whichever
is applicable, must be retained to the -
extent required by § 173.412(i) for the ..
packaging being tested. i

§172.465 Type A packaging testy.

(a) The packaging with cortents must
be capzable of withstanding the water;}, ;
gpray, free drop, compression and ;
penetration tests prescribed in this. \
section. One prototype may be used for ¥
all tests if the requirements of paragréph’
(b) of this section are met. ey d

(b) Water spray test. The water spray
test must precede each test or test
sequence prescribed in this section. The
water spray test must simulate exposure
to rainfall of approximately 5 e
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 must
be such that the water has soaked in to
the maximum extent without nL
appreciable drying of the exterior of {he
epecimen. In the absence of evidence to
the contrary, this interval may be i
assumed to be two hours if the water
spray is applied from four different
directions simultaneously. However, na
time interval may elapse if the water -
spray is applied from each of the four
directions consecutively.

{c) Free drop test. The specimen must
drop onto the target so as to suffer
maximum damage to the safety fealures -
being tested, and:

(1) The height of the drop measured
from the lowest point of the specimen to
the upper surface of the targat must not
be less than the distance specified in
Table 12, for the applicable package .
mass. The target must bs as specified in
§ 173.465(c)(5).

TABLE 12.—FREE Drop DiSTANCE Fom
TESTING PACKAGES TG NORMAL CONDI-
THONS OF TRANSPORT

Packaging mass Free drop distznce
Kilograms (Pounds) Mataerg (Feel)
Masa 5000 (11,000} e 1.2 )
6000 (11,000) Mass 10,000
{22,000} eemeeees s e e v 0.9 [£1]
10,000 (22,000) Mass 15,000
(33,000} 1 irecemen e reenensacnrmsnsamanns 0.e {2)
15,000 (33,000) MBSF .ovrerrrssenn| 0.3 (1)

(2) For packages containing fissile
material, the free drop test specified in
subparagraph (1) of this paragraph must
be preceded by a free drop from height
of 0.3 meter (1 foot) on each corner or in
the case of cylindrical packages, onto
each of the guarters of each rim.

(3} For fiberboard or wood rectangular
packages with a mass of 50 kilograms
{110 pounds) or less, a separate
specimen shall be subjected to a free
drop onto each corner from a height of
0.3 meter (1 foot).

{4) For cylindrical fiberboard
packages with a mass of 100 kilograms
(220 pounds) or less, a separate
specimen must be subjected to a free
drop ento each of the quarters of each
rim from a height of 0.3 meter (1 foot).

(5) The target for the free drop test
must be a flat, harizontal 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) Stacking test. (1) The specimen
must be subjected for a period of at least
24 hours to a compressive load
equivalent to the greater of the
following:

(1) Five times the mass of the actual
package; or

(ii) The equivalent of 13 kilepascals
(1.2 pounds per square inch) multiplied
by the vertically projected area of the
package.

{2) The compressive load mast be
applied uniformly to two opposite sides
of the specimen, one of which must be
thae base on which the package would

.normally rest:

(e} Pensiration test, For the
penetration test the specimen must be
placed on a rigid, flat, horizontal surface
that will not move significantly while
the test is heing performed.

{1} A bar of 3.2 centimeters {1.3
inches) in dizmeter with a hemispherical
end and a mass of 6 kilograms {13.2
pounds) must be dropped and directed
to fall with its longitudinal axis verticzl,
onto the center of the weakest part of
the specimen, zo that, if it penetrates far
enough, it will hit the containment
system. The bar must not be
significantly deformed by the %est; and

(2) The height of the drop of the bar
measured from its lower end tm the
intended point of impact on the upper
surface of the specimen must be 1 meter
(3.3 feet) or greater. -

" §173.466 Additional tests for Type A

packagings designed for liquids and gases.
(a) In addition to the tests prescribed

in § 173.465, Type A packagings

designed for liquids and gases must be

e
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capable of withstanding the following
tests: :

{1) Free drop test. The packaging
specimen must drap onto the target so
as to suffer the maximum damage to its
containment, The height of the drop
measured from the lowest part of the
packaging specimen to the upper surface
of the target must be 9 meters (3¢ feet)
or greater. The target must be as
specified in § 173.465(c}(5).

(2) Penetration test. The specinien
must be subjected to the test specified in
8§ 173.465{e) except that the height of the
drop must be 1.7 meters (5.5 feet).

§173.467 Tests for demonstrating the
sbllity of Typa B and fissile materials
packagings to withstand accident -
conditions In transporiation. o
Each Type B packaging or packaging
for fissile material must meet the test
requirementa prescribed in 10 CFR part
71 for ability to withstand accident
conditions in transportation.

§ 173.468 Test for LSA-II! materlal.

(a} LSA-IH radinactive material must
meet the test requirement of paragraph
(b} of this section. Each solid specimen
to be tested must be representative of
the actual solid LSA-ITI materiglthat
will be transported. Any differences
between the material to be transported
and the test material must be taken into
accourt in determining whether the test
requirements have been met.

{b} Test method. {1) The specimen
representing no less than the entire
contents of the package must be
immersed for 7 days in water at ambient
temperature;

(2) The volume of water to be used in
the fest must be sufficient to ensure that
al the end of the test period the free
volume of the unabsorbed and
unreacted water remaining will be at
least 10 percent of the volume of the
specimen itself;

(3) The water must have an initial pH
of 8-8 and a maximum conductivity of
10 micromho/cm at 20 °C (68 °F); and

{4) The tota! activity of the free
volume of water must be measured
following the 7 day immersion test and
must not exceed 0.1 As.

§ 173,469 Tests for special form
radioasctive materlals,

(a) Special form radicactive materials
must meet the test requirements of
paragraph (b) of this section, Each solid
radioactive material or capsule
specimen to be tested must be
manufactured or fabricated so that it is
representative of the actual solid
material or capsule that will be
transported with the proposed
radicactive content duplicated closely
as practicable. Any differences between

the matetial to be transported end the
test material such as the use of non-
radioactive contents must be taken into
account in determining whether the test
requirements have been met, In
additien:

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

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

(3) The specimen mustnat melt or
disperse when subjectedto the heat test;

(4) After each test; leaktightness or
indispersibility of the specimen must be
determined by a method 'no less
sensitive than the leaching-assessment
prescribed in paragraph (c} of thia
section. For a capsule resistant to
corrosion by water, and which has an
internal void volume gieater than 0.1
milliliter, an alternativeto the leaching
assessment i5 a demonstration of
leaktightness of 10~ 4 torr-1/s {13104
atm-cm?/s) based on air at 25 *C (77 °F)
and one atmosphere differential
prassure for solid radioactive content, or
10~%torr-1/s (1.3¢107% atm-cm?/s) for
liquid or gaseous radicactive content;
and

{5) A specimen that comprises or
simulates radioactive material
contained in a sealed capsule nzed not
be subjected to the leaktightness
procedure specified in this section
provided it is alternatively subjected to
any of the tests prescribed in ISO/
TR4826-1979(E), “Sealed radioactive
sources Leak test methods.™

(b) Test methods—{1) Impact Test.
The specimen must fall onto the target
from a height of 9 meters (30 feet) or
greater. The target must be as specified
in § 173.485{c)(5);

(2) Percussion Test. (i} The specimen
must be placed on a sheet of lead that is
supported by a smooth solid surface,
and struck by the flat face of a steel
billet so as to preduce an impact .
equivalent to that resulting from a free
drop of 1.4 kilograms (3 pounds) through
1 meter (3.3 feet):

(ii) The flat face of the billet must be
25 millimeters (1 inch) in diameter with:
the edges rounded off t0 a radius of 3:
millimeters+0.8 millimeters {12
inch£0.012 inch):

(iii) The lead must be hardness
number 3.5 to 4.5 on the Vickers scale-
and thickness 25 millimeters (1 inch) or
greater, and must cover an area greater
than that covered by the specimen;

(iv) A fresh surface of lead must be
used for each impact; and

{v) The billet must strike the specimen
80 a8 to cause maximum damage.

(3) Bending test. (i) This test applies
only to long, slender sources with a
length of 10 centimeters (4 inches) or

greater and a length to width ratio of 10
or greater;

{if} The specimen must be rigidly
clamped in a horizontal position so that
one half of its length protrudes from the
face.of the clamp;

{iii) The orientation of the specimen

_must be such that the specimen will

‘sufféfmaximum damege when its free

“end ia struck by the flat face of a steel

billet’

{iv) The billet must strike the
specimen so a3 to produce an impact
equiValent to that resulting from a free
vertical drop 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 édges rounded off to a radius of 3
‘millimeters==0.3 millimeters (.12

Inchi#:0:012 ingh),
'{4):Heat test. The specimen must be
heated in air to a temperature of not less

-than800 *C (1472 "F}, held at the

temperature for a period of 10 minutes,

and:then allowed to cool.

.. (&) Leaching assessment methods. (1)

Forindispersible solid material—
(i):The specimen must be immersed

i for géven days in water at ambient
‘temiperature. The water must have a pH

of 628 and & maximum conductivity of
10 J:hicr_omho per centimeter at 20° (68

S

(i} The water with specimen must
then;be heated to a-temperature of
503C:t5° (122 °F£9°) and maintained at
this temperature for four hours;

(iii) The activity of the water must
then be determined;

(iv} The specimen must then be stored
for at least seven days in still air of
relative humidity not less than 90
percent af 30 °C {88 °F);

{v) The specimen must then be
immersed in water under the same
conditions as in paragraph (¢)(1}(i) of
this section, and the water with
specimen must be heated to 50 °C+5"
(122 °F49°) and maintained at that
temperature for four hours;

(vi) The activity of the water must
then be determined. The activities
determined in paragraph (c)(1)(iii) and
this paragraph, § 173.469(c](1)(vi), must
not exceed 2 kilobecquerels (0.05
microcurie). .

(2) For encapsulated material—

(i) The specimen must be immersed in
water at ambient temperature. The
water must have a pHof -8 end a
maximum conductivity of 10 micromho
per centimeter.

(if) The water and specimen must be
heated to a temperature of 50 °Czk5°
{122 °F=9°} and maintained at this
temperature for four hours;
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{iii) The activity of the water must.
then be determined;
(iv) The specimen must then be stored

~ for at least seven days in still airata

temperature of 30 *C (86 °F) or'greater;

(v) The process in {:], (ii), and {iii}
must be repeated; an

(vi) The activity detenmned in :
paragraph (c)(2)(iii) must not exceed 2
kilobecquerels (0.05 microcurie). * #-

(d) A specimen that comprisesor
simulates radioactive material
contained in a sealed capsule need not
be subjected to—

(1) The impact test and the percussion
test of this section provided that the
specimen is alternatively subiected to*
the Class 4 impact test prescribed in ISO .
2919-1980(e), “Sealed Radloacnve o
Sources Classification;” and -

{2) The heat test of tkis section, .
pravided the specimen is altematwely
subjectad ta the Class 6 temperature test
specified in the International
Organization for Standardization
document 15O 2919-1980(e}, “Sealed
Radioactive Sources Classification.” .«

§ 173.471 Requirements for U.S. Nuclear
Regulatory Commission approved v
packages. S

In addition to the applicable
requirements of the U.8, Nuclear
Regulatory Commission {USNRC) and
other requirements 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 shalt
also comply with the following
requirements:

(a) The shipper-shall be registered
with the USNRC as a party to the
packaging approval, and make the ‘
shipment in compliance with the terma
of the packaging approval;

{bj The outside of each package must
be durably and legibly marked with the
package identification marking
indicated in the USNRC packaging
approval;

(c) Each shipping paper related to the
shipment of the package must bear the
package identification marking
indicated in the USNRC packaging
approval;

(d) Before the first export shipment of
the package, the shipper shall obtain a
U.8. Competent Authority Certificate for
that package design or if one has
already been issued, the shipper shall
register with the U.8. Competent
Autnority as a user of the certificate.
Upon registration the shipper will be
furnished with a copy of the certificate.
The shipper shall then submit a copy of
e U.S. Competent Authority Certificate
applying to that package design to the
national competent autharity of each

#

country into or through which the
package will'be transported, unless a
copy has already been furnished;

{e) Each request for a U.S, Competent
Aauthority Certificate as required by the
IAFA regulations must be submitted in
writing to the address zet forth in
§ 173.404 of this subpart. The request
must be in triplicate and include copies
of the applicable USNRC packaging
appraval, USNRC Quality Assurance
Program approval and a reproducible 22
cm x 30 cm (8.5 x 11"} drawing showing
the make-up of the package. Each
request is considered in the order in
which it is received. To ellow sufficient
time for consideration, requests must be
received at least 90 days before the
requested effective date; and

(f) Import and expart shipments may

. be made in accordance with § 171.12 of

this subchapter.,

.~ §173.472 Reguiremants for exporting
DOT Specification Type B and fissilo
packages.

(a) Any shipper who exports a DOT

Specification Type B or fissile material .

package 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
must be made in accordance with the
certificate;

(¢} 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 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 the shipper will be
furnished with a copy of the certificate;
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;

{1} Each request for a U.S. Competent
Authority Certificate as required by the
IAEA regulations must be submitted in
‘writing to the address set forth in
§ 173.404 of this subpart, The request
must be submitted in triplicate and must

include a description of the quality
assurance program required by
§3173474and 173475 and a
reproducible 22 cm x 30 cm (8.5 x 117)
drawing showing the make-up of the
package. Each request is considered in
the order in which it is received. To
allow sifficient time fot consideration,
requests must be received at least 90
daﬁs(before the requested effective date:
an

{g) Impert and export shipments may
be made’in accordance with § 171.12 of
this subchapter

§ 173.473 Requirements for forelgn-mads
packages.

In addition to other applicable
requirements of this subchapter, each
shipper’c ‘of & foreign-made Type B, Type
B(U); Type ‘B{M), or fissile material
package for which & competent
sutherity certificate is required by the
1AEA "Regu.lauons for the Safe
Transport of Radxoachve Materials,
Safety Series No. 6,” shall also comply
with the; following requirements.

(a) Pnor to the first shipment of such a
packagé of radioactive materials inlo or
from theaU.S the shipper shall:

&) Have the foreign competent
aulhonty certificate revalidated by the
U.5. Cgmpetent Authority, unless this
has been done previcusly. Each request
for revalidation must be submitted in
writing to the address set farth in
§ 173.404 of this subpart. The request
must be in triplicate, contain all the
information required by Section VI of
the IAEA regulations, and include a
copy in English of the foreign competent
authority certificate. Each request is
considered in the order in which it is
received. To.allow sufficient time for
consideration, requests must be received
at least 90 days before the reguested
effective date;

(2} Register in writing with the U.S,
Competent Autharity as a user of the
package covered by the foreizn
competent authority certificate and ils
U.S. revalidation. If the shipper is
requesting the revalidation, registration
is automatic; and

(3) Supply to the carcier, upon reguest,
the applicable competent authority
certificates. However, the competent
authority certificates are not required to
accompany the packages ta which they
apply.

{b) The outside of each package must
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 materials must bear a
notation of the package identification
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marking indicated on the competent
authority certificate or revalidation;

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

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

§173.474 CQuality controt for construction
of packaging.

(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.,

§173.475 Quality control requirements
prior to each shipment of radioactive
mhaterlals.

Before each shipment of any
radioactive materials package, the
shipper shall ensure by examination or
appropriate tests, that:

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

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

{c) Bach closure device of the
packaging, including any required
gasket, Is properly installed, secured,
and free of defects;

(d) For fissile material, sach
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

{£} 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 intended
for air shipment has been tested to show
that it will not leak under an ambient
atmospheric pressure of not more than
25 kPa, absolute (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; ‘

(k) The internal pressure of the
containment system will not exceed the
deﬁign pressure during transportation;
m : -

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

§ 173.476 Approval of special form
radivactive materials,

{2} Each shipper of special form

. radioactive materials shall maintain on
- filé'for at least one year after the latest

shipment, and provide to the RSPA on
request, & complete safety analysis,
including documentation of any tests,
demonstrating that the special form
material meets the requirements of

».§ 173.469. An IAEA Certificate of

Competent Authority issued for the
special form material may be used to

- satisfy this requirement,

(b) Prior to the first export shipment of

~a spegial form radioactive material from
‘thé United States, each shipper shall

obtain a Competent Authority

" Certificate for the specific material. For

special form material manufactured
outside the United States, and JAEA
Certificate of Competent Authority from
the‘country of origin may be used to
meat this requirement.

(¢) Each request for a U.S. Competent

" Authority Certificate as required by the

IAEA regulations must be submitted in
writing to the address set forth in

§ 173.404 of this subpart, Each request is
considered in the order in which it ia
received. To sliow sufficient time for
consideration, requests must be received
atléast 90 days before the requested
effective date. Each petition for a U.S.
Competent Authority Certificate must be
in triplicate and must include the
following information:

"{1) A detailed description of the
material or if & capsule, a detailed
description of the contents. Particular
reference must be made to both physical

‘and chemical states;

(2} If appropriate, a detailed statement
of the capsule design and dimensions,
including complete engineering
drawings and schedules of material, and
methods of construction;

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

(4) Evidence of a quality assurance
program.

(d) Paragrephs {&) and (b) of this
section do not apply in those cases
where A, equals A and the material is
not required to be described on the
shipping papers as “Radioactive
Material, Special Form, n.o.s.”

§173.477° Approval for export shipments,

(2) Each export shipment of a package
for which an LIAEA certificate of
competent authority has been issued or
revalidated in accordance with
§ 173.471, §'173-47%, or § 173.473 must -
have multilateral approval if the
shipment includes:

(1} A vented Type B(M) package;

(2) A Type B{M)'Packaging containing
radicactive materials with an activity
greater than 3 103A;, or 3X10°Aq, a8 -
appropriate, or 1000 TBq (27,000 curies),
whichever is less; *

(3) A shipment ¢f packages containing
fissile materials ifthe sum of the
transport indices of the individual
packages exceeds 50; or

(4) Transportdtion by special
arrangement, ; [% §

(b} Each applicatjosi for shipment
approval not undef special arrangement
must contain: ;1 % -

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

(2) A description’of the contents, the
expected modes of fransportation, the

- type of conveyangé to be used, and the

proposed route; and

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

(c} Each application for shipment
approval under special arrangement
must contain:  :Ew

1} A statement‘of the reasons why
the shipment cannot be made in
accordance with the applicable
requirements; and:. -

[2) A statement of any special
precautions or special administrative or
operational controla that will be ysed
during the transport te ensure that the
overall safety is at least equivalent o
that provided by the spplicable
requirements. P

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

{e) Approval by competent authorities
is not required for packagings designed
for materials covered by §§ 173.421
through 173.427 or for Type A
packagings designed for non-fissile
radioactive materials. .

$173.478 Notlification to competent

autherities for export shipments.
(a) Before the first export shipment of

any packaging-conlaining fissile
materials packages exceeding 15 grams
or radioactive materialg exceeding A, or
Aa, the shipper shall ensure that copies
of each applicable competent authority
certificate issued in accordance with
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§ 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 country through which or into
which the shipment is to be transported.
This notification must be received by
each competent authority at least 7 daye
before the shipment starts for the

. followmg

[1] Type B{U) packagings containing
r_adloactlve materials with an activity
greater than 3X10%A,, 3X10%A;, as
appropriate, or 1000 TBg (27,000 Curies),
whichever is the least;

{2) Type B(M) packages; or

(3) Transportation by special
arrangements.

{c) The shipper notification must
include:

(1) Sufficient information to enable
the packaging to be identified, including
all applicable certificate numbers and
identification marks;

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

(3) The name of the radioactive -
malerial or nuclide;

{4} A description of the physicul and
chemical form ofithe radioactive
material; and I

{5) The maximitim activity of the
radivactive material, except that for
fiasile material, the mass of fissile
material may be‘used instead of activity.

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

PART 174——dAﬁhl’AGs BY RAIL

18. The auth ’ncnatron for part 174
would nhange ad as follows:

Authority: 49: Agp 11.5.C. 1803, 1504, 1808;
49 CFR 1.53(e), 1. -33 App. A to part1.

17. Sections 1_74 700 and 174.715 would
be revised to read as follows:

§ 174.700 Spcclalhandllng requiremesnts
for radloactive materiall.

{a) Each rail sh[pment of low specific
activity materials or surface
conteminated objects as defined in
3 173.403 of this subchapter must be
loaded so as to,asvmd spillage and

scattering of loase ‘material. Loading
l,, u

restrictions are prescribed in § 173.425
of this'subchapier.

{b) The number of packages of
radioactive materials that may be
transported by rail or stored at any
single location is limited to that number
which does not make a total transport
index number {as defined in § 173.403 of

- this subchapter, end determined by
adding together the transport index
numbers on the labels of the individual
packages] of more than 50. Thia
provision does not apply to exclusive
use shipments as desacribed i m
§% 173.403, 173.425, 173.441, and 173.457.

{<) Each package of redioagtive
material bearing RADIOACTIVE
YELLOW-1I or RADIOACTIVE
YELLOW-II labels may niot be placed
closer than 0.9 meter {3 feet) | 10 én area
{(o: dividing partition 'belween‘areas]
which may be continuously occﬁpled by
any passenger, rail employee,;er
ghipment of one or more animals, nor
closer than 4.5 meters {15 feet) to any
package containing undeveloped film (if
so marked). If more than oné package of

" radioactive materials is present. the
distance must be computed from the
table below on the basis of the total
transport index number {determined by
adding together the transport index
numbers on the labels of thelindividual
packages) of packages in the rall car orF
stnrage area: EE

e i Minimum separation d:slanu 10 Minimum distance to Erea of pa*sona.
nearest undeveloped film or minkmum distance from dividing
Total transport index partition of a combination car

{m) w o (™ i "
Nona.......... ' 1] L] [} 0
0.1 10 10.0 b 45 15 09 3
10.1 10.20,0 T 67 22 12 4
20.1 to 30.0 17 28 15 5
30.1 to 40.0 10 as 1.8 ]
40.1 10 50.¢ 10.9 38 21 7

MNota: The distance in the table must be measured from the nearest point on the nearest packages of radicactive materials.

(d) Each fissile material, controlled
shipment must be transported in
accordance with one of the methods
prescribed in § 173.457 of this
subchapter. The transport controls must
be adequate 1o assure that no fissile
material, controlled shipment is
transported in the same transport
vehicle with any other fissile radioactive
material shipment. In loading and
storage areas each fissile material,
controlled shipment must be segregated
by a distance of at least 8 meters {20
feei) from other packages required to
oear one of the “radicactive” labels
described in Part 172 of this subchapter.

(e) A person may not remain
unnecessarily in, on or near a transport
vehicla containing radioactive materials.

(f) In the case of packages shipped
under the exclusive use provisicns of
§ 173.441(b) for packagea with external
radiation levels in excess of 2 mSv per
hour {200 mrem per hour) at the package
surface—

{1) The transport vehicle must meet
the requirements for a closed transport

+vehicle (§ 173.403 of this subchapter);

{2) Each package must be secured so
that its position within the transport.
vehicle remains fixed under conditions
normally incident to transpertation; and

{3) The radiation level shall not
exceed 0.02 mSv per hour (2 mrem per
hour) in any normsally occupied.position
in the transport vehicle or adjacent rail
car.

§174.715 Cleanliness of transport
vehicies after use.

{a) Each transport vehicle used for
transporting radioactive materials as
exclusive use, as defined in § 173.403 of
this subchapter, must be surveyed with
appropriate radiation detection
insirumenta after each use. A transport
vehicle may not be returned to service
until the radiation dose rate at any
accessible surface is 0.005 mSv per hour
(0.5 mrem per hour) or less, and there is
no significant removable radioactive
surface conlamination, as defined in
§ 173.443 of this subchapter.

(b} This section does not apply to any
transport vehicle used solely for
transporting radioactive materials if a
survey of the interior surface shows that
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the radiation dose rate does not exceed:
0.1 mSv per heur (10 mrem per hour} at
the interior surface or 0.02 mSv per hour
{2 mrem per hour) at 1 meter (3.3 feet)
from any interiar surface. The transport
vehicle must be stenciled with the
words "FOR RADIOACTIVE
MATERIALS USE ONLY" in lettering at
least 0.076.meter (3 inches) highin a
conspicuciis place on both sides of the
exterior of.the transport vehicle, and it
must be képt cloged at all times other
than during loading and unloading.

18, In § 174.750, paragraph {a) would
be revised.to read as follows:

§ 174.750 ‘Incidents Involving leakage.

(2) In addition to the incident
reporting réquiremnents of §§ 171.15 and
371.18 of this subchapter, the carrier
ghall also riotify the shipper at the
earliest practicable moment following
any incident in which there has been
breakage, spillage, or suspected
radioactive contamination involving
radioactive materials shipments.
Transport vehicles, buildings, areas, or
equipment in which radioactive
materials have been spilled may not be
again placed in service or routinely
occupied until the radiation dose rate at
every accessible surface 1s less than
0.005 mSv, per hour (0.5 mrem per hour}
and there is no significant removable
radioactive surface contamination (see
§ 173.443 of this subchapter).

* » L * *

PART 175—CARRIAGE BY AIRCRAFT

19. The authority citation for part 175
would continue to read as follows:

Authority: 49 App. U.5.C. 1803, 1804, 1805,
1807, 1808: 49 App. U.5.C. 1472(h}[1); 40 CFR
part 2.

20. In § 175.700, paragraph {b) would
be revised to read as follows:

§ 175.700 Speclal limitatfons and
requirements for radioactive materials,
- * 1 2 - -

{b) In addition to the reporting
requirements of § 175.45, the carrier
must also notify the shipper at the
earliest practicable moment following
any incident in which there has been
breakage, spillage, or suspected
radioactive contamination invelving
radioactive materials shipments,
Aircraft in which radioactive materials
have been spilled may not again be
placed in service or routinely occupied
until the radiation dose rate at every
accessible surface is less than 0.005 mSv
per hour (0.5 mrem per hour) and there is
no significant removable radioactive
surfaceé contamination as determined in
accordance with § 173.443 of this
subchapter, When contamination is

present or suspected, the package and/
or materials it has touched must be :
segregated as far as practicable from
personnel contact until appropriate
radialogical advice or asgistance is
obtained. The Regional Office of the
U.5. Department of Energy. or
appropriate State or localiradiological
authorities can provide adyice or
assistance, and should be*fiotified in
cases of obvious leakage, of if it appears
likely that the inside contdiner may
have been dammaged. For pérsonnel
safety, the carrier must take care to
avoid possible inhalationiingestion, or
contact by any person'with radioactive
materials that may have leaked or
spilled from its package. Any loose
radioactive materials ahd &séociated~

segregated area pendin
instructions from responsible;
radiological authorities, ‘if
» » - * PR

21. In § 175,702, parag‘rqﬁhs‘(a] and
(b)), (b){2)(i} and (B}2](iii) would be
revised to read as followss®

§ 175.702 Requlrements for:carriage of
packages containing rqdloa;;?lva materials
inacargo alrcrattonly: % -

(a) As used in this éecti{j‘fu the term
“group of packages"” meaﬂg packages
that are separated from each.other in an
aircraft by a distance of 8:meters (20
feet) or less. S

* & *

[2) * * W .

(f) The separation distance between
the surfaces of the radioactive materials
packages and the surfaces bounding the
space occupied by any per§on or animal
is at least 8 meters (30 feet); '

(ii} The transport index for-any group
of packages does not exoeed 50.0; and

(iii) Each group of packages i§
separated from every other group in the
sircraft by not less than 6 meters (20
feet), measured from the outer surface of
each group; and
* * u - *

22 In § 175.703, the introductory text
of paragraph (c) and paragraph (d)
would be revised to read as follows:

§175.703 Other speclal requirements for
the acceptance and carriage of packages
contalning radioactive materiala.

L] - L] * L

(c) No person may carry in an aircraft
any package containing fissile
radioactive materials (as defined in
§ 173.455{a)(3) of this subchapter),
except— .

* L - - L

{d) Na person may offer or accept for
transportation, or transport, by air—

(1) Vented Type B(M) packages,
packages which require extarnal cocling

by an ancillary cooling system or
packages subject to operational controls
during transport; or

{2) Liquid pyrophoric radicactive
materials.
- > . - - -

PARY 176—CARRIAGE BY VESSEL !
23. The authority citation for part 176 #»

would be revised to read as follows: - o
Authority: 45 App. U.S.C. 1803, 1804, 1805, °

1608; 49 CFR 1.53, App. A to part 1. i

24, In §176.700, paragraph {a) would
be removed and reserved and paragraph .
(c) would be revised to read as follows: -

?

§176.700 General stowage requirements. a
(a) [reserved] o
-

L] - L]

(c) Each fissile material, controlled *
shipment must be stowed in a separate V" ¢
hold, compartment, or defined deck area - -
and be separated by a distance of at. * =
least six meters {20 feet} from all other - =
Radioactive Yellow If or Yellow III "
labeled packages.

25, Section 176,704 would be revised
to read as follows:

§176.704 Reoulrements relating to
transport indexes. Lo
{a) The sum of the transport indexes. <, ;
for all packages of radioactive materials; ;,
on board a vessel may not exceed the
limits specified in Table II1. -
{b) The limitations specified in Table -
11I do not apply to consignments of B
LSA-I materials if the packages are
marked "RADIOACTIVE LSA-~I" and no
fissile radioactive materials are included -
in the shipment, - - o
(c} For packages in freight containers,
the radiation level must not exceed 2
mSv per hour {200 mrem per hour) at
any point on the surface and 0.1 mSv per
hour (10 mrem per hour) at two meters
{6.8 feet) from the outside surface of the
freight container.
(d} Each group of fissile packages
must be separated from other
radioactive material by a distance of at
least six meters {20 feet) at all times.
{e) The limitations specified in
paragraphs (&) through {d) of this section
do not epply when the entire vessel is -
reserved or chartered for use by a single
shipper under exclusive use conditions
if:

ifi ‘

(1} The number of fissile packages of
radioactive materials aboard the vessel
does not exceed the amount authorized
in §173.451 through § 173.459 of this
subchapter; and

(2) The entire shipment operation is
approved by the Director, Office of
Hazardous Materials Transportation in
advance.
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TABLE lil.—TI LimiTS FOR FREIGHT CONTAINERS AND CONVEYANCES

Limit on total sum of transport indexes in & singls freight container
aboard & tonveyanae
' Type of freight container or conveyance f Hot under exclusive use Undar exclusive use {
2 p . X
i £ non.fissile " . Norrfissila Fissila :
) ; ;', material Fissiie material material material * :
s kS B
Freight container—Small L 50 50 N/A N/A i
Freight conlainer—Large..qi. o] 50 50 No limit 100" ¥
Soagoing vesssl © - i 3
1, Hold, compartment or defined deck arez: o
Packages, everpacks, small fraight containers, 50 50 No fimit 100" !
Large Ireight oontaln 1 200 50 No flimit oo b
2. Total vessel: P .
Packages, etc : 200", 20019 No fienit *.............| 200*° ho
Lzrge freight co-\unner-a Mo Imite Mo limit ¢ No limit No limit 2
* Provided that tran'spbrt is direct from the consignor to tha consignes without ariy !ntErmedlale In-tfransit storage, where the total Tl exceeds 59, - i =
*In cases in which tha fotal Tt is greater than 50, the consignment must be so handled .and: stowed so that it Is a'ways separated from any other packaga, ]

overpack, poriable tank of; reight container camying sadioactive material by at least 6 meters+{20 leet). A

< For seagoing vessels'the requirements givan in 1 and 2 must both be fulfilled. L Fy
4 Provided that the packages, overpacks, ponable tanks or jreight containers, as applicable;

& stowod g0 that the total sum of TI's in any individual group docs

not exceed 50, and that sach group is handled and stowad so that the groups are separated frof sach other by at lcest 6 meters (26 feet).
* Packages or overpacks carried in or on a transport vehicle which are offered for transport undef the provisions of § 173.441(b), may be transported by vessel
provided thal thay are nox removed from the vehicle at anylime while on beard the vessel.

26.1In § 176.708, ABLE HI would be
redesignated as TABLE IV and
paragraph (a} wou]d be revised to read
as follows:

§176.708 Segregatk_a_n distance table.

(a} Table IV applies to the stowage of
packages of radioactive materials on
board & vessel with regard to transport
index numbers which are shown on the
Iabels of Individual packages.

(b} Radioactive Yellow II or Yellow III
labeled packages may not be stowed
any closer to living accommodations,
regularly o¢cupied working spaces,
spaces thet may be continually occupied
by any person (except those spaces
exclusively reserved for couriers
specifically authorized to accompany
such packaues), or undeveloped film
than the distances specified to Table IV.

(c) Where only one consignment of a
radioactive substance is to be loaded on
board a vessel under exclusive use
condiijons, the appropriate segregation
distance may be established by
demonstrating that the direct
measurement of the radiation level st
regularly occupied working spaces and
Hving quarters i3 Jess than 7.6
microSieverts per hour {0.75 mrem per
hour).

{d) More than one consignment may
be loaded cn board a vessel with the
appropriale segregation distance
established by demonstrating that direct
mzasurement of the radiation level at
regularly occupied working spaces and
living quarters is less than 7.5
microSieverts per hour (0.75 mrem per
heur), provided that:

(1} The vessel has been chartered for
the exclusive use of a competent person

specialized in the carriage of radioactive

material; and

‘1

(2) Btowage arrangements have been
predetermined for the entire voy?ng.
including any radioactive subslances to
be loaded at ports of cell enroute

() The radiation level ghall be &
measured by a responsible persrm
skilled in the use of monitoring #*
instruments.
* * * L] L 3

27, Section 178.715 {5 revised to read
as follows:

Py

§176.715 Contamination-control.

Each hold, compartment, or deck area
used for the transportation of low’ -
specific activity radioactive matena_ls
under exclusive use conditions shall be
surveyed with appropriate radiation -
detection instruments after each use.
Such holds, compartments, and deck
areas may not be used agsain until the
radiation dose rate at every accessible
surface is lese than 5 microSieverts per
hour (0.5 mrem per hour), and the
removable (non-fixed) radioactive
surface contamination is nct greater
than the limits prescribed in § 173.443 of
this subchapter.

PART 177~CARRIAGE BY PUBLIC
HIGHWAY

28. ‘The authority citation for part 177
would continue to read as follows:

Autharity: 45 App. U.S.C. 1803, 1804, 1805,
49 CFR part 1.

§177.825 Amended

.29, In paragraphs (b}, (c) and (d) of
§ 177.825, the reference to “§ 173.403(1)"
would be revised to read “§ 173.403".

30. Section 177.842 would be revised
to read as follows:

§ 177.842 Radioactive miaterlal.
(a) The number of packages of

' radioactive materials in eny transport

vehicle or storage location must be

limited so that the total transport index

number does not exceed 50. The total
transport index of group of packages
and overpacks is determired by adding
together the transport index number on
the labels on the individual packages
and overpacks in the group. This
provision does not apply to exclusive
use shipments desecribed in

§§ 173.441(b), 173.457, and 173.425 of this ‘

subchapter. {b) Packages of radioactive
material bearing “radioactive yellow-II*
or “radioactive yellow-1II" labels must
not be placed in;a transport vehicle,
storage location’ or in any other place
closer than the distances shown in the
following table to any area which may
be continuously occupied by any
passenger, employee, or animal, nor
closer than the distances shown in the
table to any package containing '
undeveloped film (if so marked), and
must conform {o the following
conditions:

{1) Xf more than one of these packages
is present, the distance shall be
computed from the following table on
the basis of the total transport index
number determined by adding together
the transport index number on the labels
on the individual packages and
overpacks in the vehicle or storeroom.

{2) Where more than one group of
packages is present in any single atorsge
location, a single group may not have a
total transport index greater than 50.
Each group of packages must be handled
and stowed not closer than 6 meters (20
feet) (measured edge to edge) to any
other group.
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Minimum separation distance in maters (ieei) to nearest Minimum distance
undeveloped film in various times of transit in meters (fest) m
area of p ph
Totet franspert index minimum :stances
" Upto2 |5 g hours|aghous | B12 | Quertd | WTeies ey
hours i hours hours partition of carg o
al. compartments
Nana 0.0 0 0. o (0) .. 0.0(0) 0.0 (9) 0.0 {0) 0.0 (0)
0.1 t0 1.0 03 (1) 0.8 (2)? - 0.9(3) 1.2 (8} 1.5 (5) 0.4 (1)
1.1 0 5.0 0.8(3) 12 (4)1 - 1.8(6) 24| 3401 0.6 (2)
5110 100 1.2 (4) 1.8 (6, 2.7 (9) 3.4 {11} 4.6 {1%5) 0.2 (3)
10.1 10 20.0 1.5 (5} 24 (B) 3,7 (12) 4.8 (16} 8.7 {22y 1.2 (4)
20.1 10 30.0 21 (D) 2,0 (10):| 4.6 (15) 6120 | 8.8 (29) 1.5 (5}
32.1 10 40.0 2.4 (8) 3.4 (1) .52 (17) 8.7 (22) | 10.1 (33) 1.8 (6)
40.1 to 50.0 27(9) 37(12) 5.8 (19) 7.3 (24) | 11.0 (38) 21 (%)

{c) Shipments of low,spemfic activity
materials and sutface conlammaled
obiects, as defined In §173.403 of this
subchapter, must be loaded so as to
avoid spillage and scattering of loose
materials. Loading restrictions sre set
forth in § 173.425 of this subchapter,

(d} Packages must be so blocked and

raced that they cannot change position
during conditions normally incident to
transportation. v

(e} Persons should riot remain
unnecessarily in a veh_mle contsining
radioactive materials.;

(f) Each fissile matena] controlled
shipment (as deiined in § 173.403 of this
subchapter) must be ttansported in
accordance with one of the methods
prescribed in § 173.457 of this
subchapter. The transport controls must
be adequate to assure that no fissile
material, controlled shipment is
transported in the sameé transport
vehicle with any other fissile radioactive
material shipment. In loading and
slorage areas each fissile material,
controlled shipment must be segregated
by a distance of at least 8 meters (20
feet} from any other package reqmred to
bear one of the “Radicactive” labels
described in § 172.403 of this
subchapter.

(g} For shipments transported under
exclusive use conditions the radiation
dose rale must not exceed 0.02 mSv per
hour (2 mrem per hour) in any position
normally occupied in the motor vehicle.
For shipments iransported as exclusive
use under the provisions of § 173.441(b)
for packages with external radiation
levels in excess of 2 mSv {200 mrem per
hour) at the package surface, the metor
vehicle must meet the requirements of a
closed transport vehicle (§ 173.403 of

Note t: The distance in the table must be measured from the nearest point on the nearest packages of radioactive matoriats.

this subchapter). The total u-anspor't %
index for packages containing fissile
material may not exceed 100. -
31i. In § 177.843, paregrephs {a) and [b) i
would be revised to read as follows:

=
$177.843 Contamination of vehicles.”

(a) Each motor vehicle used for :
transporting radioactive materials under
exclusive use conditiona in accordance
with § 173.425(c) or § 173.443(c) shall be
surveyed with radiation detection
instruments after each use. A vehicle
may not be returned to service unti] the
radiation dose rate at every accessible’
surfzce is 0.005 mSv per hour (0.5 mrem -
per hour) or less end the removable
(non-fixed) radioactive surface
contamination is not greater than the
level prescribed in § 173.443{a), i

{b) This section does not apply to any
vehicle used solely for transporting
radioactive material if a survey of the
interior surface shows that the rachation
dose rate does not exceed 0.1 mSv per °
hour {10 mrem per hour} at the interjior . ':
surface or 0.02 mSv per hour (2 mrem
per hour] at 1 meter (3.3 feet) from any
interior surface. These vehicles must be
stenciled with the words “Feor
Radioactive Materials Use Only" in
lettering at least 0.076 meter (3 inches)
high in a conapicuous place, on both
sides of the exterjor of the vehicle.
These vehicles must be kept closed at
all times other than loading and
unloading.

4 * -

32, In § 177.861, paragraph (a) would
be revised and Notes 1 and 2 would be

removed ¢ d as foll ) Alan L Roberts, .
oved loread as follows: Director, Office of Hazardoaus Malterials
$ 177.861 Accldents: radicactive materials.  Tronsportation

(a) In addition to the incident
reporting requirements of §§ 171.15 and

" radioactive contamination invelving

' .1B08, 1808; 48 CFR part 1.

171.18 of this subchapter, the carrier {
must 2lso notify the shipper at the o~
earliest practicable moment following

any incident in which there has been :
breakage, spillage, or suspected 5

radioactive materials shipments.
Vehicles, buildings, areas, or equipment
in which radioactive materials have
been spilled may not be again placed in
service or routinely occupied until the
radiation dose rate at every accessible b
gurface is less than 0.005 mSv per hour Cd
{0.5 mrem per hour) and there is no
significant removable radicactive N
surface contamination {see § 173.443 of
thig subchapler).

* * - - -

PART 178—5HIPPING CONTAINER
SPECIFICATIONS

33. The authority citation for part 178
would continue to read as follows:

Authorily: 49 App. U.S.C. 1803, 1804, 1805,

34. Section 178.350-2 would be revised
to read as fqllows:

§ 178.350-2 Specific requirements.

Each packaging must be so designed
and constructed that it meets the
requirements of § 173.412 of this
subchapter for Type A packaging.

Issued in Washington, DC on October 30,
19839, under authority delegated in 49 CFR
part 108, Appendix A.

[FR Dac. 83-25841 Filed 11-13-8%; 8:45 am}]
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